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EVOLUTION 
Evolution,  Erpressioit,  and  Sensation.  By  John  Cleland, 
M.D.,  F.R.S.,  Professor  of  Anatomy  in  the  University 
of  Glasgow.    (Glasgow:  James  Maclcho«e,  1881.) 

PROF.  CLELAND  is  so  well  knoH-n  as  a  skilled 
anatomist  who  holds  some  views  of  bis  own  on  the 
subject  of  evolution,  that  we  are  glad  to  welcome  in  this 
book  a  definite  statement  of  what  these  views  are.  The 
work,  moreover,  is  throughout  very  interesting.  It  is  a 
collection  of  six  essays,  of  which  the  first  is  on  Evolution, 
the  second  on  Expression,  the  third  on  Vision,  the  fourth 
on  a  Theory  concerning  the  relation^  of  Body  and  Mind, 
the  fifth  on  Theories  of  the  Cell,  and  the  sixth  a  repdnt 
of  an  address  to  medical  students  on  Truth,  Pathology, 
and  the  Public.  These  essays  display  a  good  deal  of 
original  and  suggestive  thinking,  though  not  always  of  a 
kind  with  which  wc  are  disposed  to  agree. 

The  first  essay,  on  the  "  Evolution  of  Organisations," 
expresses  the  view  that  gradual  development  has  been 
the  law  of  organic  nature,  but  that  this  law  has  always 
been  subservient  to,  or  expressive  of,  supernatural  design. 
After  some  introductory  paragraphs  the  author  clearly 
enough  strikes  his  key-note  thus.  The  fact  of  evolution 
heing  granted,  it  "  may  be  conceived  of  variously,  both  in 
respect  of  character  and  cause.  In  its  character  it  may 
be  conceived  of  as  a  growth  without  aim,  forming  alto- 
gether an  indefinite  aggregation  like  the  sum  of  the  1 
branches  of  a  tree  ;  or  ilie  view  may  be  held  that  it  is  an 
orderly  arrangement,  like  some  '/ast  temple  in  which 
every  minaret  and  most  fantastic  ornament  has  got  its 
own  appointed  place  and  harmonics,  while  the  central 
tower  ascends  to  its  pre-ordained  completeness."  He 
then  goes  on  to  complain  that  "  the  name  of  Evolutionist 
has,  with  curious  obliviousness,  been  assumed  as  a  dis- 
tinctive title  by  those  who  believe  that  the  evolution  is 
merely  indefinite.  .  .  .  Had  they  called  themselves 
Demolitionists,  on  account  of  their  disbelief  in  morpho- 
logical design,  the  name  might  possibly  have  been  more 
expressive." 

From  this  quotation  the  tone  of  the  whole  essay  may 
be  inferred.    The  essay,  however,  is  written  in  the  most 
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temperate  style,  and  by  a  man  who  certainly  has  a  good 
right  to  be  heard  on  all  matters  pertaining  to  morphology. 
V\'e  shall  therefore  offer  a  few  remarks  upon  his  general 
position  as  indicated  by  the  above  extract. 

As  regards  the  mere  name  appropriated  by  evolutionists 
of  the  naturalistic  school,  we  cannot  sec  that  there  is 
much  ground  for  complaint     It  is  intended  to  signify 
belief  in  gradual  development  by  natural  causes  as  dis- 
tinguished from  sudden  changes  due  to  supernatural  inter- 
vention. The  name  therefore  has  really  no  direct  reference 
to  any  ulterior  belief  or  opinion  as  to  whether  behind  the 
natural  causes  producing  evolution  there  is  any  super- 
I  natural  design— provided  only  that  this  design  is  not 
I  supposed  to  display  itself  by  breaking  out  into  miracle,  or 
interference  with  these  natural  causes.    Therefore  Prof. 
Cleland  has  quite  as  much  right  as  Prof.  Hackel,  whom 
he  rightly  enough  regards  as  a  representative  of  the 
tliorough-going  "  Dcmohticnists,*'  to  call  himself  an 
evolutionist,  and  we  do  not  sec  that  Hackel  could  pro- 
perly deny  him  this  right ;  they  both  believe  in  evolution 
.'as  a  process,  much  as  they  may  differ  in  their  views  on 
all  that  lies  behind  that  process.    And  the  only  reason 
why  the  term  evolutionist  has  in  many  minds  become 
identified  with  extra- theistic  opinion,  is  simply  because 
the  thcor)-  of  evolution  has  been  for  the  most  part  deve- 
loped by  minds  unfettered  by  any  preconceived  ideas  on 
"  the  Method  of  Divine  Government."    If  we  had  had  to 
wait  for  the  natural  theologians  to  teach  us  the  theory  in 
question,  Prof.  Cleland's  essay  would  not  yet  have  been 
conceived.     It  nevertheless  remains  perfectly  true  that 
now  when  it  has  been  conceived,  written,  and  printed,  he 
is  as  much  an  evolutionist  as  anybody  else. 

I5ut  when  we  pass  from  this  question  of  mere  terminolog)' 
to  the  more  important  matter  with  which  the  essay  is  con- 
cerned, we  are  brought  face  to  face  with  a  question  which 
it  is  useless  in  these  columns  to  discuss.  This  question 
is  whether  the  new  light  which  science  has  shed  on  biology 
by  the  theory  of  descent  is  compatible  with  the  older 
theory  of  design,  and  if  so,  to  what  extent.  It  is  useless 
in  these  columns  to  discuss  this  question,  because  it  is 
one  upon  whiih  opinions  differ,  and  may  legitimately 
differ,  through  all  points  of  the  intellectual  compass ; 
there  being  here  no  general  medium  of  knowledge  to 
direct  opinion,  every  man's  judgment  rests  in  whatever 
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position  it  may  be  brought  to  rest  by  the  particular  ctr- 
cumstances  of  his  temperament  and  education.  Tims  it 

is  that  to  Prof.  CIcI.ind  it  appears  most  reasonable  to 
condude  that  "  in  the  evolutions  of  organisation  there  is 
a  non-maiecfal  impulse,"  to  which  virtually  w«  imqr  reftr 
all  difficulties  that  we  cannot  solve  in  our  contemplation 
of  the  natural  process  ;  while  to  Mr.  Darwin  this  method 
of  relegating  any  special  question  in  science  to  an  ultimate 
theory  of  things  amounts  simply  to  "  a  re-statement  of 
the  question."  As  a  question  of  science  no  explanation 
is  furnished  by  this  method,  and  whether  or  not  in  par- 
ticular cases  any  such  explanation  is  possible,  men  of 
sdenc^  at  smck,  must  never  asnim^  as  by  following  the 
method  in  question  they  would  assome,  tlmt  such 
explanation  is  impossible. 

Therefore,  so  long  as  men  of  science  are  watchfolly 
careful  never,  as  Prof.  Cleland  phrases  it,  "  to  make  final 
do  the  duty  of  efficient  causes,"  so  long  it  matters  not  to 
science  what  views  her  individual  cultivators  may  hold 
on  super-scientific  questions.  Only  it  is  certain  that  a 
man  strongly  imbued  with  belief  in  final  causes  is  apt  to 
incur  the  danger  of  confusing  them  with  efficient  causes, 
and  a  striking  instance  of  this  fact  is  displayed  by  Prof. 
Cldand  himself,  where  he  says, "  If  evdutloBS  are  definite, 
OTt  in  other  words,  if  morphological  designs  exist,  the 
necessity  for  explaining  all  afhnity  by  genetic  relationship 
disappears.*  This  we  understand  to  mean  flnt  wherever 
ifTinify  rnnnot  at  once  he  seen  due  to  "efficient  causes," 
wc  arc  at  liberty  forthwith  to  ascribe  it  to  "  hnal  causes." 
And  this  presents  in  as  bad  a  form  as  ever  the  doctrine 
which  for  centuries  has  paralysed  the  movements  of 
science.  If  a  scientific  man  of  to-day  wishes  to  retain 
his  belief  in  " inurph(il(if;ii:al  design,"  it  must  bt-  as  a 
belief  in  some  wholly  transcendental  principle  with  which 
science  has  noAing  whstever  to  do.  Otherwise  he  ftils 
in  scientific  method,  as  for  instance  Prof.  CIcIand  fails 
where  he  points  to  "  sex  and  symmetry  "  as  due  to  design, 
only  beeanse  he  does  not  see  how  they  can  be  due  to 

natural  scl'-Ttion.  It  makes  not  an  atom  of  difTercnce  to 
the  logical  poiiiion  of  science  whether  or  not  the  fact  of 
sex  or  symmetry,  or  any  other  fact  to  which  any  writer 
can  point,  is  inexplicable  by  natural  selection.  The 
logical  position  of  science  is  that  if  such  facts  arc  not  due 
to  natural  selection,  they  must  be  due  to  some  other 
natural  causes  which  we  may  reasonably  hope  some  day 
to  tuartain.  And  if  it  is  asked  what  is  the  justification 
of  thi"^  Iii^i.M!  po  sition  to  which  science  has  been  rai.'icd, 
the  answer  is  supplied  by  the  history  of  science  itself. 
Let  any  one  go  through  the  wrltbigs  of  Paley,  BeD,  or 
Chalnicn;,  and  strike  otU  all  the  instances  of  "morpho- 
logical design  '  which  he  plainly  sees  can  now  be  explained 
by  nataial  sdection,  and  he  must  be  a  very  dnU  rom  if 
he  continues  to  repoae  uy  confidence  in  the  residue  as 
evidence  of  causes  other  than  strictly  natural.  In  the 
fece  of  so  immense  an  analogy  the  burden  of  proof  lies 
with  the  teleologists  to  show  that  any  special  cases  to 
which  they  may  point  as  still  requiring  explanation  are  to 
be  regarded  as  inexplicable  ;  and  this  burden  most 
assuredly  is  not  discharged  by  Prof.  Cleland  when  he 
teeks  to  strike  at  the  heart  of  natural  selection  as  a 

natural  cause  by  saying  of  heredity  that  in  it  he  "  can 
only  recognise  a  phenomenon  the  origin  of  which  demands 
an  cxplanatioiii"  No  doubt  this  exphnation  is  demanded 


but  is  demanded  at  the  hands  of  obser\'ation  and  experi- 
ment— not  from  the  doodlands  of  "  spirit  which  pervades 
the  whole." 

We  have  thought  it  well  to  devote  the  main  part  of  this 
reMew  to  the  essay  on  Evohrtton,  because  the  occasioa 

seems  a  suitable  one  to  raise  our  voice  against  the  per- 
nicious habit  of  flirting  withfbal  causes  which  still  lingers 
among  a  certain  section  of  scientific  woriien.  Let  any 

one  who  so  may  wish  continue  to  believe  in  final  causes; 
but  if  he  does  not  also  wish  to  clog  the  wheels  of  science^ 
let  him  cease  to  throw  his  final  causes  into  any  fip  wbicli 
the  roads  of  inquiry  may  present.  Science,  as  such, 
requires  no  deus  ex  nuuhinA,  and  those  of  her  votaries 
who  feel  that  they  require  him  will  best  consult  her 
interests  by  laying  the  strongest  possible  emphasis  upon 
the  ex. 

The  most  intcrestinj:  nf  the  other  essays  is  that  on 
Expression.  In  a  section  devoted  to  "Permanent  Ex- 
pression," it  is  observed  that  while  in  many  respects  the 
physical  peculiarities  of  permanent  cxjircssion  admit  of 
being  explained  by  obvious  causes,  in  other  respects  this 
is  not  so.  Thus,  for  instance,  "  a  massive  chin  is  so  dis- 
tinctly a  phyiiagBomic  representation  of  firmness*  that  an 
artist  would  in  vain  attempt  to  exhibit  the  resohitien  of  a 
Cromwell  in  a  face  with  a  small  and  narrow  jaw,  or  with 
one  of  those  pretty  chins  Uke  a  bagatelle  ball,  not  un- 
common in  certain  localities.  .  .  .  Yet  the  chin  has  no 
physical  function  whatever,  so  far  as  I  am  aware." 

In  a  section  on  the  "  Expression  of  the  Emotions,"'  Dr. 
Cleland  argues  in  fiavour  of  an  active  principle  which 
may  be  defined  as  imcottscious  symbolism,  and  certainly 
in  the  course  of  a  few  interesting  and  suggestive  pages 
be  makes  out  a  strong  case.  It  is  first  shown  that 
language  serves,  as  it  were,  to  stereotype  a  number  of 
symboHc  ideas,  so  that,  for  instance,  words  signifying 
elevation  come  also  to  signify  greatness,  ;;oodness,  &c., 
while  we  likewise  "  associate  impressions  derived  through 
Ae  organs  of  sense  urith  tmpressions  from  the  moral  world 
similarly  pleasant  or  otherwise,  as  in  the  case  of  sweetness, 
bitterness,  brightness,  and  gloom."  Such  associations 
having  become  firmly  established^  the  way  is  prepared 
for  their  expression  by  gesture;  so  that  at  last  "the 
workings  of  the  mind  are  expressed  by  attitudes,  gestures, 
and  movements  of  body  of  a  nature  correlative  with 
them."  Thus  "slight  movements  of  the  arms  express 
thchug^iog  of  an  idea  to  the  bosom  when  nothing  but 
wh.it  is  Thoroughly  impersonal  is  thought  of,  and  the 
fingers  bend  as  if  to  keep  a  something  in  the  hand  when 
nothteg  but  ddightftd  senthnent  is  oonoehred*'  And 
similarly  die  fCStore  of  sweeping  away,  backwards,  and 
downwards  a  repoluvc  object  from  before  the  eyes,  "  is  a 
gesture  applied  to  the  intangible  and  invisible ;  by  it 
the  cleric  puts  away  false  doctrine,  and  the  iisstidiotts 
sublimely  brands  a  notion  as  vulgar." 

This  theory,  of  which  many  other  illustrations  are 
given,  is  to  some  extent  the  same  as  that  which  Mr. 
Darwin  calls  **  serviceable  associated  habits,'*  seeing  that 
the  principle  of  association  is  concerned  in  both  :  but  ai 
in  Dr.  Cleland's  theory  the  association  need  not  be 
"  servioeahle,*and  as  it  is  concerned  with  an  unconsciously 
svmbolic  representation  of  ideas,  we  think  with  him  that 
it  deserves  to  be  considered  as  a  distinct  theory,  and  we 
can  scarody  doubt  Aat  (he  principle  with  whidi  It  is 
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coneemed  has  phTed  an  Importtat  fMurt  in  the  develop- 
ment of  emotional  expression  in  man. 

The  remaining  essays,  which  wc  have  no  further  space 
to  consider,  are  likewise  entertaining:,  and  we  therefore 
MOOBunend  the  book  to  all  vho  aie  iatensted  in  the 
'  biological  theories  of  whldi  It  tmis. 

GBORGI  J.  RmiANKS 


LEGCirS  "  BIRDS  OF  CEYLON" 
A  History  oj  the  Birds  of  Cfylon.    By  Capt  Vincent 
Legge,  R,A.     Part  III.,  concluding  the  Woiic.  4tO. 
(London  :  Published  by  the  Author,  i88o.) 

THE  ornithologists  are  certainly  active  at  the  present 
ttme.  We  have  just  recorded  the  commencement 
of  an  in^ortant  work  on  the  Birds  of  New  Gobea,  we 
have  now  to  notice  Ae  coDclnsion  of  an  execflent  Tolmne 
on  the  Birds  of  Ceylon  Capt.  Legge's  book  will,  we  are 
sure,  be  much  valued  by  the  numerous  European  resi- 
dents in  die  coflRBe-districts  of  the  idand,  who  caimot  fril 
to  h.ive  their  attention  attracted  by  the  beautiful  forms  of 
ornithic  life  which  surround  them,  and  as  yet  have  had 
ao  nady  means  of  becoming  acquainted  with  what  is 
known  of  them.  Jerdoo,  aingoUtfly  enough,  did  not 
include  Ceylon  in  the  area  of  Ids  "Birds  of  India,"  and 
although  lilyth,  Layard,  and  Holdsworth  have  worked 
long  and  laboriously  on  the  Ccylonese  avifauna,  their 
memoirs  on  the  snhjeet  are  dispersed  ahout  in  varioos 

serials  and  other  publications,  which  it  is  not  possible  for 
a  coffee-planter  to  have  at  his  command.  A  general 
risumi  of  the  Ceylonese  ornithology,  with  full  descriptions 
of  all  the  species,  with  excellent  illustrations  of  the 
peculiar  forms,  and  with  every  necessary  detail  required 
for  the  instruction  of  the  local  student  and  collector,  is 
therefore  likely  to  be  a  most  acceptable  piece  of  work  to 
the  resident  m  the  island.  At  tlie  same  tune  Oipt.  Legge 
has  produced  an  elaborate  and  scientifically  exact  Mono- 
graph of  a  local  Avifauna,  which  will  be  received  with 
wdoome  by  naturalists  of  every  class,  and  is  wdl  worthy 
to  take  its  place  on  their  shelves  alongside  such  works  as 
Dresser's  "Birds  of  Europe"  and  Bullcr's  "Birds  of 
New  Zealand"  with  whidi  It  coRcqKMids  in  dae  and 
diaiacter. 

As  regards  the  general  futures  of  die  Ceylonese  Omis 

Capt.  Legge  obscr\cs  that  the  island,  "although  it  con- 
tains none  of  those  remarkable  forms  which  characterise 
die  htrds  of  aome  of  dw  Malay  islaiid%  ondeahtedly 

pos'e-^'^es  a  rich  avifauna  ;  and,  considering  its  geogra- 
phical area  (about  five-sixths  of  Ireland),  the  number  of 
Species  is  very  large.  The  tropical  position  of  Cejdon, 
eonpled  with  its  location  in  the  path  of  the  monsoon 
irinds  and  rains,  fosters  die  growth  of  Inxoriant  vegeta- 
tion and  verdant  forc^t^,  which,  .is  a  niatter  of  course, 
teem  with  all  that  wonderful  insect-life  necessary  for  the 
SHStenanee  of  birds.  Hence  the  large  nnmber  of  resident 
species  inhabiting  it  ;  whilst  the  fact  of  its  being  situated 
at  the  extreme  south  of  an  immense  peninsula  makes  it 
the  finishing  point  of  the  stream  of  waders  and  water- 
birds  which  annually  pass  down  the  coast  of  India. 
Lastly,  the  prevalence  of  a  northerly  wind  at  the  time  of 
migration  of  weak-flying  warbkvsbriQp  theso  little  birds 
in  mmiljers  to  its  shores." 
Tim  total  number  of  ^ecies  of  Urds  fatchidod  In  Capt. 


Legge's  work  is  371,  of  which  two  have  been  faitroduced 

by  man's  agency,  and  about  eighteen  otlier-;  nrc  somewhat 
doubtful.  The  authentically  deicrniincd  birds  of  Ceylon 
may  therefore  be  stated  at  about  350,  of  which  ibrty-seven 
are  peculiar  to  the  island  ;  this  indicates  a  very  laife 
amount  of  individuality.  The  relationship  of  the  Ceylonese 
Omis,  Capt.  I.cggc  tells  us,  is,  as  might  have  been 
expected  from  the  geographical  position  of  the  island  and 
its  separadon  from  the  mainland  merely  by  a  shaOow 
strait,  "  closer  to  that  of  South  India  'hnn  to  the  avifauna 
of  any  other  part  of  the  peninsula.  Wallace,  in  his  great 
work  on  the  'Distribution  of  Animals,'  considers  the 
island  of  Ceylon  and  the  entire  south  of  India  as  far 
north  as  the  Deccan  as  forming  a  subdivision  of  the  great 
'  Oriental  Region.'  It  is  however  in  the  hills  of  the  two 
districts,  wliich  possess  the  unportant  element  of  a  sunilar 
ralnfidl,  where  we  find  the  nearest  alBnldes  both  as 
regards  birds  and  mammals  ;  and  this  is  exemplified  by 
the  fact  of  some  of  the  members  of  the  Brachypodida: 
and  Tontidse  (iiunilies  wdl  represented  in  both  districts) 

being  the  same  In  the  Nilghiris  and  in  the  mountains  of 
Ceylon,  while  many  of  the  Timaliidif  and  Turdidae  in  one 
region  have  near  allies  in  the  other. 

"  But  though  this  strong  shnilarity  in  the  avifauna  of 
the  mountains  in  question,  as  well  as  their  geographical 
characters,  indicate  a  contemporaneous  upheaval  and 
enrichment  with  animal  life  of  their  surfaces,  a  similar 
coonectioa  is  fooad  between  the  northern  parts  of  the 
island  and  the  low  country  of  the  Camatic. 

"  Here,  again,  we  have  in  the  fossiliferous  limestones  of 
the  two  regions  an  undoubted  connection,  and  also  an 
affinity  in  their  avifaunas,  which  differ  totally  from  that 
of  the  mountain-districts  on  either  side  of  the  straits." 

In  concluding  our  notice  of  this  admirable  volume  we 
must  not  fail  to  call  special  attention  to  the  plates  wUch 
hare  been  drawn  by  Mr.  Kenlemans,  and  are  exeellenUy 
coloured.  They  are  devoted  to  the  illustration  of  the 
species  peculiar  to  Ceylon.  Nor  must  we  forget  the 
map^  which  forms  the  frontispiece  and  shows  die  five 
zoo-geogpraphical  regions  into  which  the  author  di\-ides 
the  island,  besides  the  various  localities  referred  to  in  the 
course  of  the  wolk. 


0(/Ji  BOOK  SHELF 

A  Manual  of  Ancient  Geogre^ky.  Authorised  Transla- 
tion from  the  German  of  H.  iQ^ei^  Fb.D.  (London: 

Macmiilan  and  Co.,  18S1.) 

The  name  of  Kiepert  is  in  Itself  a  sufficient  guarantee  of 
the  thoroughness  and  accuracy  of  a  book  on  geography. 
That  wiiter,  in  his  "LahriNKli  der  Alton  Ceopapbie*— 
from  which  die jneient  work  is  abridged,  though  no  him* 
sdf  describes  die  "Lehituch"  as  a  **  Werteben  has 
brought  together  a  vast  amount  of  well-digested  informa- 
tion respecting  ancient  geography,  so  that  the  book  excites 
the  studcni'i  admiration  from  the  grasp  it  displays  of  the 
many  sides— geological,  ethnographical,  philological,  his- 
torical, tliin.itological,  &c.— of  that  widc-rcaching  sub- 
ject, and  the  discernment  and  critical  spirit  which  cha- 
racterise It.  To  the  English  reader  the  smaller  work, 
which  has  been  excellently  translated  by  G.  A.  M.^ 
supplies  a  want  that  has  long  been  felt.  We  possess  no 
satisfactory  book  on  the  subject  intermediate  between 
primers  and  elaborate  treatises,  and  the  present  one  hM 
all  the  advantage  of  being  the  condensation  of  a  laiwar 
book,  so  that  m  reading  it  we  fed  all  through  that  die 


Digitized  by  Google 


4 


[NATURE 


\May  s,  1881 


author  draws  on  a  wi  le  field  of  knowledge.  What  is  most 
needed  in  such  a  manual  is  that  it  should  be  clear,  inter- 
esting, suiijjestive,  and  n^t  o\  crladcn  with  such  details  as 
clog  the  mcmor)-  while  tncy  make  no  permanent  impres- 
sion on  the  mind.  In  the  present  *ork  the  statistical 
fbOli  is  avoided,  and  the  dry  bones  of  geography  are 
dOtlkBd  witll  such  information  as  gives  them  life  and 
colour.  The  vegetation  and  products  of  the  diflerent 
oouatries,  their  inhabitants  and  nistory,  are  all  noticed  in 
oMinection«ith  thecoalintfationof  tbegrount^  Thuiof 
Italy  we  are  told  that,  *  besides  the  cnic  forests  which 
covered  the  lower  slopes,  and  the  beechcs  and  firs  which 
covered  the  higher  parts  of  the  mountains  up  to  jooofeet, 
and  far  more  densely  in  ancient  times  than  now,  a  large 
part  of  the  mountain  region,  especially  of  the  Apennines, 
owin^  to  the  steep  and  rocky  character  of  the  ground, 
remams  unsuited  for  an)- other  jiurjiose  but  cattle-feeding, 
and  this  in  the  higher  rc^jions  is  rj  infinc:),  as  in  the  Alps, 
to  the  summer  months.  A  regular  interchange  of  cattle 
and  sheep  aocoiding  to  the  seasons,  such  as  is  now  usnsl, 
alceady  went  on  in  antiqiiityt  >S  for  instance,  between 
Sananim  and  Apulia.*  So  too^  when  the  volcanic  system 
of  Italy  is  nentimMriy  ve  are  md  that  ''the  lava  flowiitf 
from  these  volcanoes  aflhrded  in  old  Roman  tnnes,  as  it 
does  still,  the  hardest  material  tat  Unding  together  the 
great  military  roads  {sihx),  white  the  conglomerate  of 
tufa,  consisting  t''"-^  lighter  masses  thrown  down,  which 
was  spread  over  the  plain,  was  the  commonest  material 
for  building,  and  its  weather  worn  surface  made  the  most  ] 
fertile  soil  for  tillage."  In  a  similar  geological  sketch  of 
Greece,  the  various  centres  of  volcanic  action  arc  noticed, 
aiid  the  metals  which  are  found  in  diflerent  parts  of  the 
eonntry.  In  respect  of  tte  history  and  politics  of  the 
sev«ral  districts  a  large  amount  of  usefol  mformatioa  is 
brought  together.  For  instance,  we  find  a  dear  statement 
of  the  names  bjr  which  the  ancient  Greeks  wese  known  at 
different  times  and  by  different  peoples,  and  th<  history 
of  the  name  Italia  is  disaissed  in  the  same  manner.  Nor 
are  outlying  nations  neglected.  Under  the  headings 
"The  Scytliians"  and  "The  Sarm.atae we  get  tlie 
results  of  a  Urge  amount  of  research  .and  discussion,  and 
the  Carthaginian  province  in  -Sicily  is  duly  noticed. 
Philology  again,  which  is  no\\  no  unimport.ant  handmaid 
of  geography,  is  made  to  adil  it-.  <  ontribution  of  informa- 
tion ;  as  when  we  are  told  that  the  names  Asia  and 
Europe  "arc  derived  fi»m tfu  npK Mkd irtt  of  the  lately- 
deciphered  Assyrian  monuments^  meaning  east  and  west, 
and  answering  to  the  Homeric  expression  fdU^T« 
and  a-pir  (<iwtv  to  the  later  Gre^  nimes  ef  countries, 
'AwoniXi)  and  to  the  modem  Orient  and  Oceiieni 

(borrowed  from  the  Latin),  or  to  the  Italian  Lf.ianU  and 
Ponente."  Sometimes  a  name  is  connected  with  the 
features  of  the  ground,  a?  where  the  Jordan,  with  its  steep 
descent  tlown  a  deep  valley,  is  explained  to  mean  "  the 
down-tiowing "  ;  or  where  Zancle  is  said  to  be  called  "the 
.Sickle"  from  '"the  form  of  the  tongue  of  land  which 
incloses  the  natural  harbour.''  So,  too,  the  stu  lent  is 
incited  to  further  research  when  he  leams  that  Mount 
Atabyrion  in  Rhodes  bears  in  reaUty  the  same  name  as 
Mount  Tabor,  and  that  other  Greek  names  have  un- 
doubtedly Semitic  appellations;  and  his  apfietite  fat 
history  is  whetted  by  discovering  that  Cappadocia  is  die 
Old  Perdan  Katpa&ht,  and  that  MarsaU  is  the  mediaeval  1 
Arabian  name  for  Lilyboeura.  Numerous  points  like 
these  arc  illustrated  by  geography,  and  M.  Kicpert  gives 
his  readers  the  full  benefit  of  them.  Hut  this  is  not  to  the  : 
neglect  of  the  more  subuantialpart  of  the  subject,  which  | 
is  amply  and  deady  expounded.  H.  r.  Toznt 

r^hrhuch  ihr  ori^aiiischcn  qualitali.  en  .\>:alyu.  \  on  Dr. 
Chr.  Th.  Barfoed.  Dntte  Lieferung.  (Kopenhagea: 
Andr.  Ferd.  HSst  nnd  Sobn,  i<8ij 

Dr.  Barfoed's  work  on  organic  qualitative  .malysis  is 
completed  by  the  issue  of  the  present  part.   The  author  : 


is  to  be  congratulated  on  producing  so  valuable  a  book  of 
reference  for  the  laboratory  worker.  The  present  part 
contain;  a  full  account  of  the  tests  for  the  commoner 
alkaloids,  and  for  a  few  of  the  more  fully  examined  vege- 
table colouring  matters.  A  general  method  for  the  exa- 
mination of  organic  subsUnces,  whether  free  from,  or 
mixed  with,  inorganic  compounds,  is  also  given.  This 
geneml  plan  is  not  however  arranged  in  cut-and-diy 
tabular  form,  but  is  rather  a  guide  which  in  the  hands  of 
die  experienced  student  will  prove  of  much  value.  We 
can  but  repeat  what  we  said  in  notidng  the  first  part  of 
this  book,  th.at  every  student  who  is  desirous  of  obtaining' 
a  real  knowledge  of  qualitative  organic  analysis,  ought  to 
possess  Dr.  Barfoed's  work. 


LETTERS  TO  THE  EDITOR 

by  his  torrnpcnJent!.  Xtilher  can  ht  taUartakt  it  ntmm, 
or  to  c«rrtspo»ui  n'Uh  tht  writtn  tf^  r^Ultd  WUUHUtr^tt, 
No  nolU  c  is  iakftt  of  aHonymous  etmmuiueatmu. 
[  Tht  FJitor  ui  i^ently  requffis  correspondents  to  kttp  thtir  Utters 
a;  short  as  pcssible.  The  pressure  oh  kit  sp<xfe  is  so  great 
that  it  is  impossible  otherwise  to  enstsrt  the  apfearanee  evm 
tjf  eomiMmietUiotu  etmtaiminig  imttntiimr  and  tttad faett.\ 

Hot  Ice 

That  the  experiments  r  f  TV.  Cimcllcy  on  hot  ice  have 
excited  much  interest  \i  not  to  be  wondered  at.  His  statement 
however,  that  ice  could  be  raised  to  a  leuipcratare  of  i8o*  with- 
out melting  ua..  so  .nm.izinf;  that  n\any  a  one  could  not  accept  it 
without  rcjica'in^  Ihc  cx[  ituiii -it  .  Soon  after  the  first  short 
notice  of  Dr.  Camcllcy  appeared  in  NATitRE  we  took  np  the 
matter,  but  as  the  method  useil  l)y  Dr.  Camelley  seemed  to  ui 
to  be  ^omeivhat  trouble  i>mc,  wc  inade  use  of  quite  a  dilTerent 
methol.  In  the  axis  i  f  a  yUs^  tulie  a  u,  16  mm.  in  di.imcter, 
and  56  cm.  in  length  was  fixed  a  themiometer  t  by  means  of 
two  strips  ss  of  eliistic  '  rass  sheet.  One  of  the  ends  of  the  tube 
22  mm.  in  diameter,  uhdc  the  other  end  had  the  shape  of  a 
buUi,  ati'i  w.is  dra'.wi  out  in  a  narrow  tube, 

ah,  alvint  50  cm.  in  Iou^;th.  The  lube  w.is  .^^s^Ba^^^^a 

place<l  ill  ail  incliiidJ  position  \\\:\  the  cmi      /'T  • 
b  in  .1  giasa  Idled  with  water  that  was  kept   /  V 
boiliiijj.     The  bottom  of  the  gl.a-s  ww  / 
covortNi  wiih  a  layer  of  mercury.    Next  the  I  J 
tube  was  heated  l>y  a  Hunscn  V^uriier  •   ^  \  \  [ 
part  of  the  air  wa^  driven  out,  anfl,  after  tjf* 
retiring  the  burocr,  the  tube  was  partly      I  I 
filled  with  the  boding  water  of  the  glass.      I  I 
The  water  in  the  tuhc  «:v-  tlien  lK)ilcil,  a  JJ 
still  greater  jxart  of  the  air  escape:!,  and  by  pM' 
removing  the  biu-ocr  the  tube  f:lle<l  ii>elf   |  I  j 
nearly  entirely.    Ttie  heating  and  cjoling  '  J  \ 
were  repeated  three  or  fmr  times,  and  in  J' 
this  manner  the  tutve  could  be  filled  with  I  I* 
the  boiling  water,  ni>t  n  sin  jle  air-bubble  ' 
being  left.    The  end  b  of  the  narrow  tube 
was  now  dipped  in  the  mercury,  and  by  hea  in.;  the  tulxr  .<wi 
much  of  the  water  was  driven  out  that  the  reman. ler  liKr-d  the 
enlarged   part    a   for   three- fourth?.     The  tils'?   !i<'inf;  nov. 
slowly  cooled,  the  mercury  rose  in  the  rnV  n      anri  it  was 
very  ca--j'  to  seal  the  lul>c  at  n  with  the  lil  iv\-piise.     I  he  water 
in  A  w.vs  mw  froien,  and  by  gently  warmi'ig  with  tlie  hand 
the  icc  cylinrler  v>a<  loosened  froni  the  tulic  ;  hy  inverting  the 
tDV>e  the  mol'en  ice  wa.^  brought  into  the  bulh  n,  where  it  wa» 
fixed  by  frcering.    Thi-  pnrt  <  I  the  proccsi  presents  some  diffi- 
culty.   When  the  heating  by  the  hand  was  not  stopf>ed  in  time, 
too  much  (if  tlie  ice  was  converted  into  water.     However,  liy 
placing  the  bulb  r  in  a  frec-int;  mixture  of  stmw  and  salt  the 
mellin;;  can  lie  almosi  in-dii'ly  nrrc-Vsl,     nie  btil'>  nf  the 
thermometer  being  i  1  thi^  way  su-r  ninded  witli  an  ice  cylinder 
12  mm.  in  diameter,  the  bulb  u  h.ad  only  10  lie  placed  in  the 
free;in;»  mixtare  to  have  the  apparatn  .  rc.idyfirthe  appliance 
of  heat,    nie  results  nf  our  experiments  conlirm  fho.e  of  I)r. 
Camelley,  inasmuch  ns  the  ice  did  not  mrh,  nn'withstanding  the 
heatin).;  nf  the  tnbe  at  A  was  in  one  inilance  so  strong  that 
the  K'ass  w.'.s  s.iftencd  and  pave  way  to  the  cxlem.al  pressure  of 
the  nir.    Thv  y  ;IitTer,  however,  .is  regards  the  temperature  of  the 
ice,  which  remained  generally  at  -  jT.    By  very  strong  heating 
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the  themomcter  rose  \n  o",  but  nfttr  txceedeJ  thai  point ;  uhen 
not,  the  bulb  of  the  thermometer,  fty  the  volatilising  of  the  ice, 
was  partly  laid  hare.  As  it  appears  by  the  detailed  dejicription 
of  Dr.  Carnelley's  experiments  in  Nat(;kk,  vol.  xxiii.  p.  341, 
that  the  luccess  depends  for  a  g;reat  part  on  the  siic  of  il>c 
coodextser,  we  have  made  another  apparatus  witli  a  condenser  of 
half  a  litre ;  the  results  wc  may  oblatn  therewith  will  be  related 
thortfy. 

We  hare  also  made  some  experiments  on  naphthalene.  The 
nresBure  of  the  naphthalene  raponr  at  the  melting-point,  nenrly 
80*,  being  9  nuu.,  as  was  found  by  a  preliminary  proof,  it 
HH  Mpecled  tktt  It  woidd  not  b*  ^mj  difficult  to  obtain  and 
lo  ifatiln  a  ncnm  foffidoit  to  afawnn  the  demeanonr  of 
■■phrhalnar nnder dmikr  drcnmrtnMiwkk  TlMMppanhtt 
«t  miA  CBMnbhi  in  Its  principal  hatam  Asl  waMue  «m  of 
IB  eaqwrimentfaig  on  iee  1  aloiw^  the  eenteliiiK  subee  was 
BKh  gneier.  Tlie  thwiiUMiwifei  bolb  beiiig  8—1mAU<i  jn  ^ 
qrBnder  of  Bon  naplilbalne  13  mm.  in  diameter^  the  thcnno- 
SMtar  was  bed  in  the  sadt  of  the  ghus  tube,  end  this  latter 
tewn  oat.  A  soudl  quattty  of  w«t«y  btiiw  bcoodit  in  the 
tabe^  the  pmnie  ww  ndued  hf  mmn  or  w  eratnary  air- 
pomp  to  5  ma.,  end  the  dnwa-oet  end  of  tlie  tafae  melted 
throng  In  eaother  hutanee  Oe  tnbe  wu  sercnl  timei  filled 
with  carefnlly-dried  carbonic  «dd  end  exhansted,  aad  ksdr, 
when  the  pmsore  had  been  vtdnocd  to  7  mm.,  steled.  To 
remove  the  lemunhig  carbonic  acid  and  aqueous  vapour  a  cer- 
tain quantity  of  caustic  potash  and  soom  piece*  of  cside  of 
calcium  were  inclmed  in  the  ttthe.  In  what  manner  the  tube 
•  had  been  prepared ,  the  results  when  heat  was  applied,  the  upper 
pert  of  the  tube  being  cooled  in  a  freezing-mixture  or  simplj  in 
BOW,  were  always  the  same.  The  thermometer  rose  nxj 
impidly  to  about  79*,  and  stay*d  at  that  point  as  long  as  no  part 
of  the  thermometer  bulb  was  denuded  of  naphthalene.  At  the 
same  time  the  naphthalene  sttblimed  very  rcewarly,  covering  the 
sides  of  the  tube  next  to  the  heated  part iRth aMnitifU  nqrer 
of  napbthakne  oTiulr. 

C.  J.  E.  BRum  miARmftu 

A.  VAM  HASaXLT 

Asm  <NcdMrbads),  April  14 


Sound  of  the  Aurora 

The  interesting  communications  « liicli  li.ivc  Lady  apjicarcd 
in  yiur  perjo<licaI  regarding  the  sujii  iscl  conncciun  lictwccn 
"sound"  and  the  "aurora"  (Xatuke,  vol.  xxiii.  4S4,  52«>, 
556),  lead  me  to  suppose  that  the  foilowin;!  notes  may  be  con- 
sidered by  you  and  your  rea<icrs  worlhy  of  record.  'I'liey  were 
e(q)ied  last  autumn  by  myself  from  the  Strangers'  or  Vnitors' 
Book  Bt  the  Hotel  on  thcifivgischom,  and  bore  the  date  July  10, 

'*Visit  to  the  Col  de  la  Jnngfrau  described ;  On  descent 
Itimiaded  by  thunderclouds  evidently  charged  with  electricity. 
At  U.15  •  sound  similar  to  that  made  by  a  boiling  kettle  was 
iMRid  t»  isiae  ftom  one  of  the  alpenstocks,  and  very  soon  a 
imSkt  MWid  utned  from  all  the  batons.  On  ahakmg  the  hands 
similar  aguds  issued  from  the  fingers.  Observing  that  the  veil 
of  CM  of  tte  party  stood  upright  on  his  hat,  one  of  the  gentle- 
aea  aad  one  w  the  guideiu  who  had  experienced  prickly  sensa- 
tiaaaontbeerowaof  the  head,  removed  their  hatL  when  their 
stood  op  as  If  ndar  a  powerful  electrical  aiaehM*.  Whea- 
emfhmwasapcalof  thunder  all  of  the  pheBoauaa  ceased, 
tobetpeedlhrieMwed  when  the  peal  was  over.  AtaaAtimes 
an  the  members  of  the  party  felt  senn  dtoda  hi  the  parts  of 
thabody  w  hich  were  most  aSededi  aad  one  genii tawB  aad  hfa 
ne^  ann  paralysed  and  rendered  tndets  for  several  adaolm. 
The  floods  passed  anajr  aad  (ha  pheaomea*  fiaalfy  ceased  at 
ixja  TV  guidm  wiA  aa  wem  Jcae^  Khrie  Oant  of 
Chaaonai,  aad  Smith  of  thia  hoH^  aad  IhCT  wve  aa  mndi 
aflteKl  bf  the  deoMai^aa  wnMia.  At  the  top  ctf  the  Col 
lheaaeroidbaaMMlMrMoodatiS-83.'' 

Xbdievethe  above  slateaca^  dear  aad  poiaied  aa  it  is,  was 
sisaed  hj  theaames  of  Walsoa,  Soweiby*  lai  Adaais. 

It  win  be  seen  that  other  pheaooKna  m  mentioned,  in 
addition  to  the  (oaads  heard  la  connection  wtth  the  electrical 
onei^  whidi  ere  worthy  of  nfatd.  I  would,  among  other 
paiat%  draw  attention  to  the  cmt  prodBced  on  the  am  of  one 
of  tfte  tmveBeis,  end  thouM  he  glad  to  know  from  aagr  of  yoor 
rnwf  ipoadaaU  whether  they  bate  met  with  other  like  irsulU  of 
electrical  ioisrfereaoe  with  Oe  aotiaas  of  nasdes  in  mountain 
travdUng. 


I  mr.y  nifiitiuii  in  ;)asi.ii>p;  that  in  she  '■ame  ViMt  irs'  Book  at 
the  -I'-i^iTi-ch  ii n  Inn  I  fount!  notes  to  liic  effect  that  the  Jungfrsu 
:uid  ;lic  Ak  'sch  ini  were  tirjt  ascended  by  a  lady  in  Atlgust  of 
tlie  year  1863.  JCMUt  W.  OioU 

30,  Cavendiih  Square,  W. 


A  PRISDIIPTION  as  to  the  irue  character  of  the  sound  of  the 
aurora  b  perhaps  oflered  by  the  fact  that  to  mtuijr  persons  a  fla^h 
of  lightning  is  accompanied  by  a  dist'nct  •.tmishin^  sound.  As 
this  is  rimuTtaneouii  » ith  the  Hash,  and  therefore  evidently  sub- 
jective, it  seems  to  ofier  eridenoe  merely  of  the  c1o.->e  connection 
existing  brtwen  iSbt  leaifi  of  sedng  and  hearing. 

AprUJO  :  £.  HOBBAKI) 


Symbolical  Logic 
I  In  my  recent  letter  on  Symbolical  Lo^ic  (^ee  NATtJtS; 
vol.  xxiii.  p.  578)  I  >aid  tint  Prof.  Peirce'^  <.y"il">l  of  in- 
clnsi(in,  as  defined  hy  hiui  in  hi*  "  Lofrjc  of  kcl.itives,"  was 
equivaJent  to  the  «or<K  "  not  i^nafcr  than."  IhLs  how- 
ever is  not  quite  ccirrect  ;  for  ti  ough  I'rof.  Pcirce  fpenkf 
of  this  symbol  as  equivalent  to  the  woriis  "is  as  small 
a-s"  he  also  speaks  of  it  as  denoting  "  inclusion,"  and  bis 

illn^tration  /  ;  m  may  be  read,   Tfu-  i/,iss  /  is  included 

in  thf  class  m.  In  my  n'  latioii  the  analogous  composite 
symbol  /  ;  m  may  be  read.  The  stalcmtni  f  implitt  the  statement 
m.  If  for y'in  my  nr)tation  we  rexl  lie  belongs  to  the  class  f, 
and  for  m  we  read  He  Manses  Iht  Juss  m,  then  my /:  m  will 
coincide  in  meaning  with  Prof.  I'eircc'.' /  — <  m  ;  but  this  does 
not  alter  the  fact  that  my /difTers  in  meaning  from  his/  that 
my  :  differs  from  his  — <,  and  my  m  from  his  m.  Mr.  Venn, 
in  his  recent  jpaper  in  the  Pr,v(edings  of  the  Cambridge  Pbilo« 
sophical  Society,  speaks  of  the^e  di^tingubhing  features  of  my 
method  as  unimportant,  and  he  regards  my  definitions  of  my 
dementary  symtmls  as  "arbitrary  restrictions  of  the  full  gene- 
rality of  our  symbolic  bnguage."  But  Mr.  Venn  ovedooks  the 
fact  that  dl  accurate  definitions  are  more  or  less  arillinnT 
reftriotlons  of  language,  and  he  abo  seems  to  me,  in  this  parti* 
cahur  casCi  to  mi- take  vagutitess  for  gauralitjt.  Pbiloaophied 
iavestifations  that  \xf^  with  Z«r  x  -  amftkmf  commonly  end 
with  X  8  anything,  a  lenilt  whidi,  whatever  may  be  thou^t  of 
its  gonerali^,  does  not  add  modi  to  our  knowle^e. 

HvoB  HcCoLt 
Z  73,  R«e  SiUeqala,  BouIo(^e-<ar-Mer,  April  96 

The  Formation  of  Cnnrali 

This  afternoon  the  air  to  a  great  distance  above  the  surface  of 
the  'earth  has  been  filled  with  fluttering  dry  leaves.  For  some 
weeks  no  rain  hss  fallen  in  this  vicinity,  and  a  cold  nocttady 
wind  has  prevailed.  To  day,  for  the  first  time  during  ihaoon* 
tlnuance  of  this  cold  and  rather  clear  we«thcr»  the  UUpaidm 
baring  a  southern  exposure  have  begun  to  be  safideatlywanaed 
to  cauMBpmnl  ainenis  of  air  akmg  thdr  tafiae&  The  dEeet 
has  been  eniioast  piles  of  Cttnndi  have  formed  peidstently  la 
certain  quarters  ciF  tfwshy,  aad  eddying  m.i>&es  of^  leaves  eai|dll 
up  along  the  hflt-sidea  uve  hcea  falling  apparently  from  the 
under  .  urface  of  the  deoae  masim  of  eloiid.  My  attentioa  was 
first  caught  by  the  M  of  die^taat  aad  other  varieties  of  leam, 
which  must  have  tmvMSd  a  looc  distance^  as  dtera  are  ao  trees 
of  the  sort  near  at  hand  in  thedkection  from  whldi  the  wind 
was  blowing  at  the  time.  Wbflst  wdkiag  acar  aa  dcvatid 
ridge  of  ground  an  hoar  later  it  was  aqriBftum  to  ealch  sight  of 
a  thick  memof  laamscadibwdlrcctlyap  Its  side  aad  poariaf 
apparently  iato  the  beaom  or  a  dark  chwd  which  ovarhnv  the 
hUL  This  dead  nmdned  dmoat  statinaaiy,  ahhooeh  Uiere 
appeared  to  be  a  livdy  biecae  alone  ite  aader  sniface,  the  leavM 
darting  forward  very  swiftly.  The  eatfae  bbenoavenon  waaqaile 
interesting  as  aflbrdlmr  an  illaatration  of  the  method  of  forma- 
tion of  etoads  of  the  variety  anaed.  M.  A.  VntDn 

Lyca^  New  York,  March  m 


"The  Oldest  Ocean  Post  Office" 

In  Natvrk,  voL  xxifi.  p.  254,  ju.<>t  received  here.  It  is  staled 
that  hi  Magellan  Strsils  there  has  been  for  «ome  years  pa.<t, 
chdned  to  a  rock  there^  a  band  from  which  passinc  ^hips  take 
letters  for  the  direction  they  are  going  in,  leariag  others  for  the 
opposite  quarter ;  it  is  sdded  that  up  to  the  present  no  ab«N  of 
the  privil^  of  this  primitive  pokt-office  has  been  reported. 
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In  Viator  ftvgcft  roouuioe,  pnbUdNd  in  EnglUh,  sodm 
fiflMn  jmn  tjm,  as  "The  Toilers  of  ths  Sea,"  a  tal«  «f  Oe 
fint  qwrtcr  or  this  ccatory,  lie  makoa  OM  of  bU  Mtbtt  tdl 
anoOcr  about  snch  an  "Ocean  Pott  Ofliot''«t  Gape  Fnninc  in 
Mipillan  Straits.  Cape  Famine  was  lOMl*  «f  an  early 
wmciBwt  wbicli— in  Uiat  bleak  place  ^was  cntbdlf  dapwdant 
w  the  outside  world  for  means  of  tobiitteooe,  and  wbea  tbeae, 

ont  oeeaaioo,  faiM,  duoqgh  delay  in  the  arrival  of  a  ship, 
tha  coloBitta  died;  the  cbenastance  giving  tlie  place  its  present 
■nae;.  Tha  uMag  eolomr  in  llMdlan  Stiails,  about  twanty 
mOes  from  Cape  Famine^  to  a  CMBan  settletaant  called  Fnata 
Arenas,  or  Sandjr  Point.  Its  trado  is  in  gOMMo  nai  ma, 
skins,  brooght  to  it  by  the  Fatafonian  Indiana.  Th*  nolodita 
do  a  little  alto  in  agriculture,  ooM-nlnhig^  aadMU  wniUqg. 

Saiiinc^hips  invariably  now  go  moad  uipe  Hon;  tlie 
naifowneasor  the  Straits  at  some  pi^nts,  their  strong  aunrents, 
and  the  ahcmatfaw  fogs  and  wild  winds  that  prevail  making  the 
passage  a  very  risky  one  for  mch  vtaads  as  are  now  emplajed  In 
ocean  n.i  vigatiun.  There  an  howeiver  two  steamship  companlCT, 
n  Liverpool  and  a  Hambag  one,  whose  vessels  pass  tbroogh  the 
Straits,  and,  tonching  at  Saady  Point,  Insan  nemy  weekly  com- 
■mniaitkm  between  uat  place  and  the  east  and  west.  Bnt  the 
eUeit  commandera  of  theae  steamers  know  of  no  sudi  institution 
as  an  ocean  post  office  in  MageUan  Straits.  Indeed  at  Sandy 
Point  there  have  long  been  (he  unial  teeililies  for  postage^  and 
the  plan  of  the  barrel  is  therefore  not  needed  in  the  stnlts. 

That  plan  is  adopted  in  "Post  Office  Bay,"  in  one  of  the 
sninhabited  Galapagos  Islands,  and  poisihiT  that  fiitet,  or  the 
adoption  of  some  similar  device  in  the  Straits  at  a  time,  long 
ago,  nhen  there  was  no  settlement  there,  and  of  which  a  ttadi> 
tion  majr  still  remain,  may  have  suggested  Victor  Hugo's  naira- 
tive,  which  again  may  hnw  been  the  origtai  of  the  pangmpb 
quoted  in  yotu  colamna.  AlCa.  RoaCBinten 

ValpanaisOk  March  S3 


/OJfN  DUNCAN,  THE  ALFORD  WEAVER- 

nOTANIST 

T^HE  subscriptions  spontaneously  sent  for  the  purpose 
of  forming  a  fund  to  r.usf  this  deserving  old  botanist 
above  the  need  of  accepting  parochial  relief  have  now 
reached  the  handsome  sum  of  322/.  igj.  \od.  Of  this  sum 
there  were  sent  through  Nature  73/.  6j.  9^. ;  to  Mr.  Jolly, 
Inverness,  223/.  \os.  \oti. ;  to  Alford  direct,  90/.  i^r.  jd. ; 
through  the  Free  Press,  Aberdeen,  t2i^» ;  and  tbxoiigh 
the  People's  JoumeUt  AberdeeB,  i/.  Tu  namaa  of  ue 
tubectiben  to  the  NATOlkK  Fund  iMve  already  been  pub- 
liahed  here.  The  list  of  the  others  Is  much  too  long  to  be 
Inserted}  the  very  length  showing  the  wide-sprc:\(!  interest 
excited  by  the  case.  It  includes  above  300  separate  sub- 
scriptions, ranging  from  30/.  from  Mrs.  Alfred  Morrison  of 
London,  to  \s.  from  a  uDrkinj;  man  and  from  a  child 
botanist,  and  the  i',imLS  ni  in  uiy  of  our  most  eminent 
scientists.  Some  interesimg  details  might  be  given  of 
the  warm  sympathy  expressed  in  the  case;  the  wording  of 
special  subscriptions,  some  large  sums  from  nameless 
donors,  and  the  plans  adopted  by  ditTcrcnt  persons  in 
diOntent  parts  of  die  country  intetested  in  the  old  bounist, 
to  gam  the  help  of  tat  generous :  but  want  of  space 
pievnits  these  being  entered  00.  One  item  deserves 
nKntion,  namely,  the  interest  manifested  in  the  case  by 
several  scientific  societies  .ilre.idy  mentioned  in  NATURE; 
though  it  must  be  added  that  the  absence  of  the  names 
of  some  societies  especially  devoted  to  Hotany,  and  of 
the  University  of  .Aberdeen,  which  received  the  gift  of 
John's  herbarium,  is  not  a  little  strange.  The  action  of 
these  generous  societies  is  no  doubt  a  not  unimportant 
means  of  assisting  scicntilic  inquiry  and  "OodlMnng  re- 
search." As  already  slated,  Her  Majesty  WMgnKiously 
pleased  to  present  a  gift  of  \ol. 

A  trust-deed  has  now  been  formaUy  execoted  and 
s^ed  by  John  Duncan,  disposing  of  the  money  Aus  sub- 
Mribe^  and  bis  books  and  other  possessions,  durinff  his 
lUe ana  after  death,  vesting  all  powers,  with  certain  discre- 
tionary liV>crties,  in  sfncn  trustees,  provision  beinj,'  made 
for  (heir  permanent  contmuancc.  These  trustees  consist  of 
Mr.  WUbam  Jolly,  H.M.  Inspector  of  Sdiool^  Inverness, 


whose  sketch  of  Duncan  tntSMif  Words  in  1878  first  drew 
attention  to  the  old  man,  and  whose  recent  appeal  in  his 
behalf  has  resulted  in  the  present  ample  provision  for  his 
comfort,  Mr.  Farquharson  of  ILuu^hton,  near  Alford, 
chairman  of  the  School  Board  of  .Alford,  the  Rev.  Mr. 
Gillan,  and  the  Rev.  Mr.  Brander,  the  Established  and 
Free  Church  clergymen  of  Alford,  and  three  other  gentle- 
men personally  interested  in  Duncan ;  the  permanent 
trustees  of  his  property,  if  any  remain,  to  be  the  ministers 
of  the  Established  and  Free  Churches  of  Alfiord  and  the 
Chairman  of  the  School  Board  of  Alford,  with  power  to  add 
to  theirttamber,so  that  thefidl  namber  diaU  never  be  nader 
Arcw  Itis  provided,  that  he  ayrees  to  the  onvialon  made 
for  him  during  his  life,  wUdi  n  ample,  and  that  vrhatever 
sum  remains  at  his  death  shaB  bovestcd  in  safe  securities 
and  the  interest  arising  thcrefrora  devoted  to  the  found** 
tion  of  scholarships  or  prizes  for  the  promotion  of  scieno% 
especially  Botany,  in  sehoolsin  certain  parishes  named,  In 
the  Vale  of  .Alford  ;  his  books,  which  are  numerous  and 
good,  especially  those  on  Botany,  being  gifted  to  the 
parish  or  Alford,  for  the  same  object.  Meantime  the 
greater  part  of  the  money  in  hand  will  be  invested  at  good 
interest. 

It  must  be  gratifying  to  the  subscribers  to  know  diat 
not  only  will  On  coounrt  of  the  old  botanist  be  secured 
for  the  remainder  of  his  Ii&  but  that  an>  surpln^  which 
is  almost  certain  to  be  considerable,  will  promote  for  all 

time  the  pursuit  of  those  studies  that  ha%'c  made  Duncan 
famous,  among  the  children,  male  and  female,  of  the 
district  in  which  he  has  achieved  his  own  scientific 
work.  The  worthy  man,  now  in  his  eighty-seventh  year,  is 
frail,  and  the  past  severe  winter  has  been  hard  upon  him, 
as  upon  all  aged  people  ;  but  he  may,  and  probably  will, 
survive  for  some  years  to  come.  His  gratification 
and  gratitude  at  the  kindness  recently  shown  him  are 
expressed  with  childlUw  depth  and  sincerity.  Any 
remaining  subscriptions  offiBred  should  be  sent  without 
delajr  to  Mr.  J<Mly,  Invenes^  ni  order  that  all  xe- 
qalsita  anangcmeBts  may  be  completed. 


ELECTRIC  UGllTING 
I. 

ONE  of  the  greatest  experiments  ever  made  in  street 
iOoinlnatlon  by  means  of  the  electric  Ught  was  com< 
meneedonMasclisihttheCityofLaiidoa.  Theenterprlsd 
of  the  City  asthoriBea  In  this  direction  is  the  more  com- 
mendable, inasmuch  as  they  had  previously  tried  electric 
lighting  on  the  Holborn  Viaduct  and  in  Billingsgate 
I  Market  with  very  poor  success.  In  fact,  in  these  t«0 
instances  the  cxjierimcnt  was  a  decided  failure. 

Now  hoaevcr,  ^aininj;  experience  from  the  atlvances 
thai  have  been  made  in  other  directions,  and  especially 
from  the  creal  success  attending  the  illumination  of 
several  railway  stations,  the  City  authorities  determined 
to  divide  the  City  bito  three  districts  for  the  poipoee  of 
experiment 

1.  The  London  Bridie  distikt:  embracing  London 
Bridge,  AdetaJde  naee,  Kisf  William  Street  tiie  firont  of 
the  Royal  Exchange  and  Mansion  House,  toe  Poultry,  a 

part  of  Chcapside  as  far  as  King  Street,  the  upper  part  of 
Queen  Street,  King  Street,  and  the  Guildhall  Yard. 

2.  The  Blackfriars  Bridge  district :  embracing  Black- 
friars  Bridge,  New  Bridge  Street,  I.udgate  Circus,  Ludgate 
Hill,  St.  Paid'  Chur :  hyard  (noiih  side),  and  theremainillf 
portion  of  Cheapside  beyond  King  Street 

3.  The  third  district  fas  not  been  lit  up,  and  therelbre 
we  need  not  refer  to  it. 

The  first  district  is  being  lit  op  by  Messrs.  Siemens 
Brothers  at  a  total  cost  of  nr  tte  twdwe  mondia, 
replacing  138  gas-lamps,  liie  other  dietrict  has  been  lit 
up  by  the  Anglo-American  Electric  Light  Company,  on 
the  Brush  syi^m,  for  a  total  cost  of  1410/.,  replacing  150 
ga»4amps. 
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Before  drawii^  any  coian>ri»on  between  tbese  two 
qrstcms  it  will  be  just  at  wdl  to  describe  how  each  has 
MCD  canied  out 

The  Messrs.  Siemeoi  have  applied  to  their  (Na  i) 
district  six  powerful  lights,  fixed  at  a  height  of  80  ftet 
from  the  street  level  upon  tall  latticed  iron  masts  similar 
to  those  which  are  used  on  many  r.i;luays  for  signalling 
purposes.    They  have  also  twciUy  e]t.;lit   smaller  lights, 
carried  upon  special  iron  post>,  considerably  hi/hcr  than 
the  ordinary  lamp-posts,  being  jo  feet  from  the  pavement. 
The  powerful  h^lus.  fixed  high  up  in  air,  .irc  used  more 
for  the  illumination  of  open  spaces,  and  this  system— a 
special  feature  of  Dr.  Siemens' — has  been  very  extensively 
adopted  at  the  Albert  DockSj  Blackpool,  and  other  places. 
The  central  station  of  the  Siemens  system  is  in  Old  Swan 
Lane.  Here  three  engines,  supplied  by  Measn.  Marshall 
of  Gaittsbofottgh,  of  their  semi-poruble  type*  and  of  10- 
hone  power  each,  fitted  with  an  adminuble  automatic 
expansion  gear  (Hartnell's)  specially  applicable  to  engines 
used  for  electric  lighting  purposes,  are  nxed.  Two  of  these 
engines  are  always  at  work  during  the  time  of  lighting, 
but  one  is  kept  in  reserve,  ready  at  a  moment's  notice  to 
replace  either  that  may  fail.    These  engines,  by  means  of 
beltings  and  a  counter-shaft,  apply  their  power  to  various 
dynaino-mathmes  of  the  well-known  .Siemens  type.  Each 
of  the  lugli  hi^hts  is  worked  by  a  separate  ana  distinct 
dynamo-machine,  with  which  it  is  connected  by  separate 
conducting-wires.  The  wires  throughout  the  whole  of  the 
Gty  are  of  thick  copper,  very  well  insulated,  and  laid 
snder  ground  after  the  cttstomaiy  manner  of  laying  down 
vires  for  tek^paphic  pmposesi  The  smaller  U^ts  are 
worked  by  alternating  cuncati  en  die  system  with  iHiich 
we  are  familiar  on  tM  Tlwmes  Embankment  applied  to 
the  J ablochkoff  candle,   tn  Swan  Lane  there  are  two 
alternating  current  machines  each  working  t.vo  circuits 
of  seven  lights  each,  the  lamps  being  arran;,ed  so  that 
consecutive  lamps  are  not  in  the  same  circuit,  and  by 
that  means,  if  any  accident  should  occur  to  one  set  of 
lamps  it  would  only  extinguish  one  out  of  two  lights  in  a 
street,  and  not  throw  the  whole  district  into  darkness, 
which  would  be  the  case  if  all  the  lights  were  worked  on 
one  circuit.   The  field-magnets  in  ^  the  lai^e  dynamo- 
machines  are  excited  by  a  similar  dynamo-machine, 
while  the  magnets  of  the  alternating  current  machines 
are  fed  by  currenu  from  a  smaller  continuous  dynamo- 
machine.  Each  lai;^  machine  absorbs  between  4-  and 
j^wne  power,  hat  the  alternating  machines  require 
mnch  less.   The  furthest  light  from  the  generating  centre 
—Old  Swan  Lane— is  that  in  front  of  the  Guildhall,  which 
is  nearly  three  quarters  of  a  mile  distant,  involving  a 
length  of  wire  of  2500  yards  (.i  return  wire  being  us«l), 
whose  total  resistance  does  not  exceed  one  Siemens'  unit. 
The  illummating  power  of  the  high  lights  is  estimated  to 
be  6->:o  candles,  but  it  is  well  known  that  this  estimate  of 
the  illuminating  power  of  an  electric  light  is  a  very  wild 
ooe.    There  is  no  doubt  that  the  lights  are  very  powerful, 
and  a  stream  of  brilliant  illumination  is  thrown  all  over 
SDch  an  area  as  that  in  front  of  the  Royal  Exchange. 
The  Siemens'  lamps  bum  for  eighteen  eonsecotive  hours, 
owing  to  tlie  sixe  and  length  of  the  carbons  need.  They 
are  provided  with  rtflectors  wliich  throw  a  bright  cone  of 
bght  down  in  a  very  peoofiar  way,  giving  to  this  experi- 
ment a  very  marked  feature. 

There  is  no  doubt  whatever  that  where  it  is  required  to 
illuminate  a  lar^e  area  this  is  very  much  more  efticiently 
and  ecotioniicaliy  done  by  using  one  single  jjowcrful  light 
high  up  in  air,  than  by  distributing  several  smaller  lights 
over  the  surface.  In  the  former  case  the  light  is  more 
evenly,  uniformly,  and  perfectly  diffused,  in  fact  it  acquires 
the  character  of  bright  moonligbt,  while  in  the  latter  case 
the  Jight  is  distributed  fai  patdics  of  inteuity  and  dark- 
ness over  the  whole  ^aee; 

WheDStreets  an  dnltwith  the  conditions  are  diflSnea^ 
nod  it  ii  have  qidte  easy  to  show  that  economy  and  effi* 


ciency  are  provided  for  by  properly  distributing  smaller 
lights  along  the  street  The  Messrs.  Siemens  have  set 
to  work  to  solve  this  pcoUem  in  a  scientific  way,  and 
Mr.  Akiander  Siemens,  under  whose  oontrei  and 
management  the  system  has  been  carried  out,  can  shew 
mathematically  that  to  distribute  light  uniformly  and 
properly  a  certain  definite  proportion  should  exist  be- 
tween the  height  of  the  posts  and  the  distance  at  which 
they  are  apart.  That  this  has  been  carried  out  is  abun- 
dantly evident  by  the  very  even  way  in  which  light  is 
distriliiitril  alo:i;;  i,]uccr.  Sncct,  King  William  Street,  .md 
Cheapside.  Indeed  it  is  difticult  to  sec  any  break  in  the 
intensity  of  the  light  along  the  route — a  proof  that  the 
practical  application  of  the  law  very  nearly  approaches 
its  theoretical  limit.  The  theoretical  point  to  be  aimed 
at  is  that  the  height  of  the  poles  should  be  to  half  the  dis- 
tance between  them  as  i  is  to  the  square  root  of  2.  This 
has  not  been  aloaluldv  obtained,  but  n  vcnr  close  1^ 
proach  to  it.  The  small  lights  only  give  an  luuminathM: 
power,  according  to  Messrs.  Siemens,  of  300  candles,  and 
this  probably  is  well  within  the  m.irk.  Comparisons  be- 
tween lights  of  low  intensity  are  very  ea5il;,  and  accurately 
measured  ;  it  is  only  when  a  power  equal  to  thousands  of 
candles  is  arrived  at  that  the  failure  tX  Comparison  with  a 
standard  candle  becomes  evident. 

The  high  lights  have  not  been  burning  uniformly  with 
that  steadiness  that  success  demands.  Instances  of 
foilure  are  not  numerous,  though  they  have  been  frequent. 
The  smaller  lights,  on  the  other  band,  have  worked  more 
uniformly,  and  have  given  considerable  satistetioo. 
The  strong  shadows  thrown  by  the  high  lights  haveaveiy 
weird-like  eflect  in  certain  nositions^  and  die  vihratioa 
of  the  lamp  gives  to  the  shadow  of  the  pole  that  supports 
it  an  unsteadiness  that  has  led  the  unwary  to  imagine  in 
many  instances  t*- at  the  [uile  itself  \sas  shaking.  Could 
the  shadows  be  removed  from  the  effects  of  these  high 
lights  the  effect  would  be  \cry  fine  ;  as  it  is  they  detract 
1  enormously  from  the  bc.iuty  of  the  lamps.  The  effect  of 
the  high  lights  to  those  standing  below  is  excessively 
pleasing,  and  doubtless  in  warmer  weather  will  be  more 
highly  appreciated  than  it  has  been  during  the  past  week. 
It  is  when  crossing  streets,  and  especially  when  crossing 
such  a  busy  thoroughfare  as  that  in  front  of  the  Mansion 
House  that  these  lights  show  their  efficiency  to  advan- 
tage. It  is  quite  amusing  to  see  how  the  j^amias  of 
London  have  taken  advantage  of  the  cominnation  of 
electric  lighting  and  asphalte  road  to  convert  the  whole 
City  into  a  gigantic  skating-rink.  Hundreds  of  boys  are 
to  be  seen  every  night  disporting  themselves  on  their 
roller-skates. 

(To  con/intud.) 


WEATHER  WARNINGS 

T  N  a  lecture  on  Solar  Physics  delivered  at  Soadi 
Kensington  on  Friday  last  VnL  Balfour  Stewart 
stated  that  he  believed  one  great  cause  of  weatlwr 
changes  to  be  solar  variability  in  iriiich  we  have  periods 
of  short  kngth,  as  well  as  others  mrtendhig  over  many 
years. 

These  weather  changes,  it  is  suflficicntly  well  known, 
are  propagated  from  west  to  east  after  they  have  once 
appeared. 

Again  there  are  variations  in  the  diurnal  declination 
range  which  may  be  said  to  constitute  magnetic  weather. 

These  arc  also  caused  by  solar  variability,  and  it  is 
suspected  that  they  are  likewise  prop.igatcd  from  west  to 
east,  although  more  quickly  than  the  well-understood 
changes  of  meteorological  weather. 

It  would  thus  appear  to  be  at  least  possible  that  British 
magnetical  weather  of  to-day  may  he  followed  by  corre- 
sponding meteorological  weather  five  or  six  days  hence; 

ProC  Stewart  hu  made  a  prdbninary  triaL  wUeb 
induces  hha  to  think  that  this  is  the  cas^  and  tfiat  it 
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mav  ultimateh  Iji'  ]joisible  to  forecast  Hritish  meteoro- 
logu-al  we.ithJr  by  means  of  magnetic  weather  some  five 
or  &ix  days  previous  to  it. 

liAROMETRlC  GRADIENT  AND  WIXD 

1HA\  E  often  felt  surprised  that  the  superiority  ni  force 
of  northerly  an<t  <:a;.tcrly  as  compared  with  southerly 
and  westerly  winds  accomp^n\in  y  any  given  amount  of 
barometric  gradient  has,  >  .  until  recently,' excited 
but  little  attention^  seeing  that  the  suMriority  in  question 
it  almost  snffisient  to  suggest  itself  to  any  student  of 
daify  «eatlier>cliarts.  Tiie  comparisoo  of  anemometric 
tecoras  for  the  elucidation  of  Ais  subject  can  only  be  im- 
perfect K-  made,  owing  to  the  fact  that  there  are  very  few 
situations  at  wiiicli  an  instrument  can  be  erected  which 
shall  .1  re.ul)  ccjual  e\[)osuro  to  winds  from  all  points 
of  the  compass  ;  ticuhcr  is  it  possible,  as  I  think,  in  com- 
paring ancmographic  records  Iront  stations  at  our  different 
coasts  to  elimin.ite  the  various  eti'ccts  ot  lot  a!  inequalities 
of  the  earth's  surf  ice  upon  the  force  of  tlic  winds.  TlKrc 
aie  two  methods  which  can  be  employed  in  the  investiga- 
don  of  this  qoeslion,  which  seem  to  )  'ield  reUable,  though 
necessarily  somewhat  rough  and  imperfect,  results.  One 
tA  these  is  to  examine  separately  the  anemographs  of  our  , 
inqierfiectly,  but  moderately  well-exposed,  inland  stations,  j 
in  relation  to  various  values  of  barometric  gradient  in  ' 
diflfiBreat  directions.  The  other  method  is  to  discuss  the  ' 
means  of  estimated  wind  forces  in  relation  to  amount  and  ' 
direction  of  ^jruiietU  for  a  lar>,'c  ivjT.bei  of  ^  cars  .md  at 
a  large  number  of  station^.  1  liavc  h;ihci  to  bat  partially  I 
and  tentatively  cuijiloi,  ed  these  t  .vo  mcthodi.  but  the 
results  arrived  at  may  pn>-,ibly  be  of  interest  to  some 
readers  of  Natl'kk.  The  incm  wirul  vel  )■  me  -  at  Stony- 
hurst  Observatory,  obtained  by  me  iroin  the  I'.ouriy 
readings  published  by  the  Mcleorological  Committee  for 
the  years  1874  to  1876  inclusive,  for  different  moderate 
amounts  of  atmospheric  gradient  are  as  follows 


OndiwiptrCibai 

BMUicM  nilM. 

Hcin  velociljr  in  rr.i!<-» 
per  h  lur  of  m  inii«  frjiB 
t»,>.nis  i  >.lHtcn  i>-S.K. 
and  N.W.  (iucluMrtJi 

Mran  m  !  ■  ily  in  n-iles 
per  h'yur  •  f  •»  loi Iv  from 
puinu  tv  1*  ttii  N.N.  W. 
ami  S.  v..  (luclmive). 

■006 

•009 
■01 
•015 
•018 

4*31 

S'90 

779 
II-09 
13-03 

9  "3 
1397 
1519 

The  mean  w  ind  velocities  at  Kew  Observatory  for  the 
tame  period  for  similar  gradients  are  as  ifollows : — 

*G*sdieDt  per  fifteen 
MMticM  lilcs. 

■ 

Mean  velndly  in  mDe> 
per  h>ur  of  wind*  frum 
iniiit*  batwwii 
and  M.  W.  ^duhv*). 

Ucan  vclndi^r  in  milei 
per  beip  «f  wuidt  from 
pMiiubcl«rcen  N.N.W. 
and  S.E.  (indndv^ 

•006 
•009 
012 

■015 
■olS 

4'«4 

8-37 
11*21 
1356 

6 -88 

1093 
14-27 

Oxford,  Cambrid^'c,  Yarmouth,  and  Jersey.  At  all  these 
station-,  excepting  Liverpool  and  !•  rsey,  w  ith  very  low 
gradient- { vi/_,  troni  'enji  to  'oj^  mcli  tor  tifteen  milea), 
mean  estimated  « ind  forces  fro;n  pnints  bctu  een  north- 
north-west  an]  south-cast,  inclusive,  have  been  higher 
tli.'.n  ttuise  tioiu  points  between  suuth-south-cast  and 
north-west  inclusive.  With  the  higher  i;r.id:cnts  we  neces- 
sarily find  results  opposed  to  ihij  in  the  cxscs  of  stations 
having  a  good  exposure  on  the  west  or  south  and  a  bad 
exposure  on  the  north  or  east,  just  as,  on  the  other  h md, 
we  find  the  result  above  mentioned  unduly  heightened  at 
stations  which  have  only  a  good  east  or  north  exposon^ 
If  howei'er  we  take  stanons  whose  exposure  though  not 
unexcejitionable,  seems  tolerably  f.«ir,  we  find  that  widk 
somc.'.bat  steep  as  well  as  with  low  gradients,  north  and 
east  wind^  accompanyint;  any  given  amount  of  gradient 
have  a  hii;her  estimation  than  south  and  west  winds 
accomp.in\inn  the  same.  The  following  table  shows 
results  .at  wlucii  I  have  arrived  from  an  examination  of 
the  reports  from  three  stations,  viz.  the  two  inland  stations 
of  .Notlinghtim  and  London  and  the  one  sea  station  of  St. 
Mary's,  Sdlly.  which  last,  while  very  veU  exposed  to  all 
\vind5,  is  pertiaps  most  perftctly  so  to  those  Amu  the 
Atlantic. 


II 


iiKbc«  per  AAccn 
oanticid  niilci- 


•001  to  "1005 
'005  to  1010 
•ova  to  '015 

■015  to  '020 
■OM  to  1035 


This  shows  that  for  any  given  (moderate)  gradient 
winds  from  north  and  east  points  are  stronger  than  those 
Crom  south  and  west  points  at  these  stations.  The  second 
method,  in  which  the  estimated  wind-forces  have  been 

employed,  has  been  tried  by  me  in  the  cases  of  twelve  of 
ottr  English  stations  tor  JK-Tiods  \'ar)'ing  from  ten  to  three 
years,  l  lie  stations  examined  have  been  Shields,  York, 
Nottingham,  Liverpool,  Hurst,  Sciliy,  Dover,  London, 

■  .Sprang.  "  SinliM  Bbcr  dea  Wind  upd  MiM  BoklMiafM  Mm  LiiA> 

dnick."  ii.  p.  6. 


,  '  -oot  to  xx>s 
8  I   '005  to  'OIO  I 

*§  '  \  ■DIO  to  -OlS 

J  ^  /oi$  to  loso  t 
1 1  VMO  to  'ta%  J 

:  \  -001  to  x»5 
s  ;  { '005  to  vio 
I    010 10  WIS 
\  ■  WIS  'o  '^'^ 


The  suggestion  which  I  offer  in  explanation  of  this 
difference  of  force  in  the  two  classes  of  winds  is  made 
with  some  diffidence,  since  it  involves  a  bydrodynamical 
question,  the  solution  of  which  is  somewhat  difficult 
Since  the  atmosphere  is  of  greatest  density  near  the 
poles,  while  barometrii-  pressure  is  less  near  the  poles 
than  over  the  tr()p-:s.  the  j>uie-\s  .ird,  aJid.  i:i-ider  the 
effects  Ot  the  eirl!i\  rotation,  eastward  niO'.cr.icnts  of  the 
atmosphere,  at  ai:y  given  considerable  altitude  above  the 
earth's  surface,  must  necessarily  ^Mcatly  evcccd  thecorre- 
sjionding  movements  at  t'ae  saitavc  er  :he  e.irtii.  "  The 
planes  of  equal  pressure  receive,"  in  short,  ".lU  ellipsoidal 
form,  the  major  axis  of  which  is  perpendicular  to  the  axis 
of  the  earth.' ' '  Thus  the  polar  areas  of  low  pressure  must 
be  far  more  permanent  and  far  better  marked  hi  the 
upper  than  in  the  lower  regions  of  the  atmosphere ;  con« 
sequent ly  gradients  for  westeriy  winds  when  occurring  at 
the  earth's  surGwe  must  commonly  extend  into  the  higher 
regions  of  die  atmosphere ;  while  gradients  for  easterly 
winds  mi;st,  on  the  contrary,  be  usually  accompanied  by 
gradients  for  westerly  winds  at  no  great  distance  above 
them,  observations  of  the  movc  nents  of  the  upper 
clouds,  and  also  of  the  winds  experienced  at  the  summits 

'  Hann,  "ZeitMhfifi  dcr  QtMRckh.  Co.  IBr  Itowgwhik,*'  «sL  air. 
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of  high  mouatains,  fully  e  t.iblish  this  fact,  observations 
of  the  upper  clouds  further  indicate  that  when  .i  cvcloiuc 
diiturbance  travels  eastward  in  our  latitudes,  the  passage 
of  its  centre  is  usually  accompanied  (or,  more  strictly, 
followed)  only  by  a  temporary  backin<;  and  subsequent 
iccrmg  of  the  westerly  upper-currents,  shawing  that 
where  we  have  circular  isobars  at  die  earth's  surface,  nvc 
should  find  in  the  region  of  the  cirrus  merely  a  loop  or 
beiMl  in  the  isobars  for  that  altitude,  could  such  isobars 
be  drawn.  Could  we  in  short  have  a  weatber-chart 
confined  to  the  region  of  cirrus,  we  should  see  in  it,  in 
lieu  of  a  deep  cyclone,  a  shallow  "secondary"  travelling 
round  a  portion  of  the  great  polar  area  of  depression. 


It  i,  ir 


,il  :ii.,rt;i 


easterly  winds  m;iy  thus  be  subject 


to  moil,  tctanlauya  Uue  to  friction  at  their  upix:r  surface 
thai!  south-westerly  wintis.  But  in  a  tluul  like  the  atnio- 
:^iere  the  whole  effect  of  tiiis  retardation  must  be 
conceived  as  almost  insij;nihcant. 

Tlie  question,  then,  that  I  would  ask  is  tiiis:  — May 
not  the  fact  that  any  given  gradient  for  an  cast  wind  is 
vheU|v  contributed  by  the  strata  of  atmosphere  near  the 
eilth  s  surface,  while  a  similar  gradient  for  a  west  wind 
is  eoBtributed  by  the  whole  mass  of  atmosphere  overhead, 
be  imagined,  cOTsistently  with  what  we  know  of  the 
mechanics  of  the  atmospheric  currents,  to  gi\'e  a  greater 
force  of  wind  in  the  former  than  in  the  latter  case,  at  the 
surface  of  the  earth  ? 

There  is  one  other  point  to  wlucli  I  may  Ix:  here  per- 
laitted  to  call  attention,  though  it  rel  itei  to  language 
alone.  1  have  employed  ab  >ve.  consistently  with  com- 
mon tisagc,  the  expression  "gradient  for"  a  particular 
mad ;  but  this  expression  appears  liable  to  the  objection 
that  it  involves  a  nypotliesis,  and  one  which  is  moreover 
not  m  accordance  with  fact.  "  A  gradient  for  a  south- 
west wind"  signifies  a  disuibution  of  pressure  in  which 
isofaoyes  lie  seiuth-west  and  noctb-eastj  ood  in  which  the 
lowest  pcesstupo  is  in  the  north-west  and  the  highest 
in  the  south-east  But  it  is  only  in  the  higher  lati- 
tudes, and  on  a  level  surface  such  ns  the  sea,  that  this 
distribution  is  actuallv  accompanied  by  a  ^outh-ue^t  wind. 
In  inland  localities,  e\'cn  as  far  north  as  the  latitudes  of 
the  Hritish  Isles,  it  is  accompanied  by  a  wind  between 
south-south-west  and  south;  in  lower  Lititudcs  by  a  wind 
Still  more  from  the  higher  to  the  lower  jucrsures,  and 
finally  at  the  equator  such  a  distribution  of  pressure 
WOUM  be  accompanied  by  a  south-east  wind.  Further, 
tlie  cntesdon  iMds  to  the  needless  ignoring  of  the  more 
local  oeflecttons  of  the  winds  produced  by  irregularities 
of  the  eaith^  sorface.  Would  not  the  expression 
"north-westftwn/"  gradient,  simply  indicating  that  baro- 
metric pressure  decreases  most  in  a  north-westward 
direction,  be  more  correct  and  equally  intelligible  ?  Such 
a  gradient  would  be  one  for  winds  between  Mouth-wcst 
and  south  in  our  northern  latitudes,  foi  winds  between 
north-east  and  east  in  corrc:^pan'iin^'  southern  latitudes, 
and  for  winds  from  the  intermediate  pouitb  o\er  interme- 
diate portions  of  the  globe.  "  North-wcstu'.;r</,'  "  north- 
•MT^  and  "  north-eastit^Mrt/,''  &c.,  gradients,  are  morc- 
Of«r  slii^ly  shorter  expressions  than  gradients  "for 
southwest,"  "for  west,"  "for  north-west  winds,"  &c 

W.  Clem£xt  Ley 


SCIENCE  IN  CHINA » 
I. 

THE  Department  ibr  the  Translation  of  Forci-ii  llnoks 
at  the  Kiangnan  Arsenal,  Shanghai,  which  has  for  its 
oii|ect  the  translation  and  publication  of  books  relating  to 
the  aits  and  sciences  of  the  West,  was  established  towards 
dose  of  the  year  1869,  mainly  through  the  instru- 
HitsHlj  ef  Messrs.  Hsii  and  Hwa,  natives  of  Wuseih, 
and  who  at  that  time  were  on  the  staff  of  officials  at  the 
Ktang'nan  Arsenal.  The  causes  which  led  to  the  com- 
Jiff.  John  Fryor.  Chief  Ttaosbtor  to  the  Chinese  Axtenal. 


lucncemcnt  of  this  impon.-ii.t  undertaking  are,  however, 
tr.iceable  to  a  much  earhei  liatc.  In  fact,  to  find  a  suit- 
able starting-point  for  its  hiiturj,  it  is  necessary  to  go 
back  to  the  earlier  portion  of  the  lacs  of  these  two 
Chinese  gentlemen. 

Wuseih  is  an  important  city  on'  the  borders  of  the  Ta 
Hu,  or  Great  Lalce,  in  the  province  of  Kiangnan,  and  has 
long  be«i  noted  tat  its  industrial  ptirsuits,  as  well  as  the 
energy  and  enterprise  of  its  inhabitants,  many  of  whonn 
have  emigrated  to  Japan  at  various  times.  It  was  in  this 
busy  place  that  a  little  t\<Une  of  intelligent  scholars  was 
formed,  all  deploring  the  hollow  and  unsatisfying  nature 
of  the  ordinary  routine  of  Chinese  studies.  They  deter- 
mined to  pu:>h  their  invent:.;  iti«>ns  in  a  more  useful  and 
promising  held  by  endeavouring  to  liecomc  acquainted 

^  with  the  gre.it  laws  of  nature,  and  tu  gather  as  UMIch 
information  as  they  possibly  could  respecting  the  various 
branches  of  science  and  urtl 

Without  oiitanising  themselves  into  a  society,  these 
aspirants  ibr  inteUe^al  light  nsed  to  have  '<*^^frwn\ 
meetings  of  an  informal  kind  for  mutual  improvenuotf 
each  person  e.vplaining  any  new  faces  or  ideas  tie  had 
acqitiied.  The  vorki  of  th.e  eariv  K  ^uit  fathers  on  inithe- 
matics,  astroiioiiiy,  and  kindred  aiibjecl^  were  carefully 
read,  as  well  as  oriL,'inal  native  works.  Hut  at  last,  during 
a  visit  to  Shanghai,  they  found  a  \  alaable  prize  in  Dr. 
Hobson's  translation  of  a  ireaiiic  on  Natural  Phil  /ni)])hy, 
published  at  the  London  Mission  Hospital  in  Canton  in 
the  year  1S55.  This  book,  though  of  a  very  elementary 
character,  was  like  the  dawn  of  a  new  era  upon  their 
enabling  thctn  to  leap  at  one  bound  across  the 
two  centuries  that  had  cia^sed  since  the  Jesuit  fiUbsES 
conunenoed  the  task  of  die  intdhctual  enlwhtemnsnt  of 
China,  and  bringing  them  face  to  face  with  the  results  of 
some  of  the  great  modern  discoveries.  Apparatus  was 
exten)pori-i.ti  :ii  iheir  homes  to  perfonn  the  various  ex- 
periments dest  ribed  in  its  pages,  and  every  new  theory  or 
law  w.is  put  to  the  test  as  far  as  their  limited  means 
would  jiermit.  Frequent  papers  were  written  and  rircu- 
lateil  from  one  to  another,  while  queries  were  contitlu.^lly 
started  by  individuals  asking  for  more  information  on 
diflicult  subjects.  A  pile  of  such  manuscripts  accumulated 
in  the  house  of  Mr.  Hsu,  who,  with  his  son,  formed  a 
sort  of  centre  fbr  this  little  oasis  in  the  midst  of  a  vast 
desert  of  ignorance  and  superstition.  Unfortunately, 
however,  these  manaicripts  were  all  destroyed  when  the 
Taiping  rebels  captured  the  city,  and  the  little  company 
were  glad  to  escape  with  their  lives  to  the  neighbouring 
hills,  among  which  they  found  a  tcmpor.i.ry  refuge,  i'.ven 
in  these  trying  circu-nslam  es  they  wi  re  able  to  turn  their 
knowledge  to  good  a:  l  Oinu  in  uiffereiM  ways  so  as  to 
alleviate  their  own  haniships  as  well  as  those  of  their 
fellow-suftcrcrs. 

In  the  third  moon  of  the  first  year  of  Tung-che,  or  1862, 
an  hnpcrial  edict  called  upon  the  Govcmor>General  of 
the  "Two  Ki.ing"  provinces  to  search  throughout  his 
jurisdiction  for  men  of  talent  and  ingenuity,  and  versed  in 
the  arts  and  science^  who  should  assist  in  imneoving  the 
condition  of  the  Emf^.  H.  E.  Ts6ng  Kwo-ftn  aeeotd- 
ingly  selected  six  men,  whose  names  were  duly  forwarded 
to  Peking.  Among  the  number  were  Messrs.  Hsfi  and 
llwa,  ■wli(!-.e  re[)atation  as  scientists  liad  by  this  time 
extended  far  bc\ond  their  native  t"wn.  They  were  aftcr- 
w-ards  iiv.ited  to  .m  intcri'u-vv  with  the  <  iovernor-General 
at  Anclung,  and  were  at  (in<  c  retimed  on  his  starT,  with 
the  view  of  their  being  able  to  stmh-  .titJ.  pcrfci  •  them- 
selves in  the  more  useful  branches  of  the  foreign  arts, 
sciences,  and  manufactures. 

At  that  time  the  rebels  were  in  possession  of  Nanking, 
and  dM  surtoundtog  country  was  in  a  most  unsettled 
state,  so  that  littfe  could  be  done  in  the  direction  of  im- 
provement or  study.  Mr.  Hwa,  however,  was  enga^ 
with  others  in  collecting  and  preparing  such  scientifie 

I  books  as  China  then  possessed.   This  work  was  after^ 
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wards  continued  at  Nanking,  where,  under  the  auspices 
of  the  \  iccroy,  an  establishment  was  commenced  for  the 
publication  of  useful  books.  Many  valuable  works,  such 
as  Mr.  VVylie's  translation  of  Euclid,  the  Differential  and 
Integral  Calculus,  Dr.  Edkin's  translation  of  Mecha- 
nics, and  similar  treatises,  have  already  been  republished 
there,  and  the  establishment  is  still  in  existence. 

While  Mr.  Hwa  was  engaged  in  this  kind  of  labour, 
Mr.  Hsii  was  called  upon  to  peifonn  a  task  of  a  very 
dUTefent  kind.  The  Viceroy  required  him  to  buUd 
•  ataunboat,  and  rdnctuitly  he  consented  to  make  the 
•ttemy.  He  first  made  &  nuidel  of  aa  cogine  firam  the 
•omewhat  rough  iUu»tratloiit  in  Dr.  Hobson't  work  before 
referred  to.  This  proving  to  be  a  success,  he  was  en- 
couraged to  proceed  wirh  tne  more  difficult  task  assigned 
hitn.  By  means  ot  Chinese  tools  and  materials,  and  such 
ideas  as  he  contrived  to  yet  through  looking  carefully 
over  a  small  steamer  at  Anching,  he  managed  to  prepare 
his  designs,  and  commenced  his  work  with  no  foreign 
assistance  whatever.  He  met  with  a  most  determined 
opposition  from  local  officials,  but,  assisted  by  his  son 
and  encouraged  by  the  Viceroy,  who  took  a  lively  interest 
in  the  proceedings,  the  work  was  at  length  completed ; 
00^  hoWerer,  witbout  at  least  one  entire  faihiraw  The 
fltOKDcrt  nidch  was  of  twenty* five  tons  meMHiOMn^waa 
■Ue  to  make  355  //,  or  about  85  mUes>  in  fourteen  hows, 
and  to  do  the  return  journey  in  less  than  eight  hoiu's  at 
her  trial  trip  on  the  Yang-tse  in  1865.  The  Marquis 
Ts«5ng,  now  ambassador  to  England,  also  took  great 
interest  in  this  little  craft,  giving  her  the  highly  classical 
name  of  Wang-kao  or  Yelhnv  Swan^  and  making  several 
trips  in  heron  the  Yang-tsze. 

It  uill  be  rc.idiK  };r.intcd  that  the  experience  gained 
under  so  many  ditticulties  ou^ht  to  have  given  Mr.  Hsii 
nndUsflon  somewhat  of  an  mstght  into  foreign  arts  and 
iciences,  and  to  have  raised  them  far  above  the  level  of  the 
best  of  their  fellow-countrvmen.  Not  contented,  however, 
irith  the  small  stock  of  knowledge  they  felt  they  pos- 
leaied,  they  made  several  vuits  to  Shanghai,  in  some  of 
which  they  were  joined  by  Mr.  Hwa,  with  a  view  to 
making  new  mental  acquisitions.  During  these  visits 
they  made  the  acquaint mcc  of  Mr.  Li  Shan-Ian,  the 
celebrated  native  m;)thi.ni.iii(  i:in,  who  was  then  translat- 
ing with  the  Hcv.  J.  IliJkins  .ind  Mr.  \\>lie  such  works 
as  Whtwell's  "  .NUthantcs,"  ilcrbchel's  "Astronomy," 
Euclid,  the  Calclllu^.,  &c.,  at  the  London  Mission.  On 
these  occasions  they  added  largely  to  their  intellectual 
attainments.  They  also  gained  tiiany  new  ideas  from 
other  well-known  Sinolqpiei,  such  as  the  Revs.  Messrs. 
MuiAead  and  John,  and  Dr.  Willianson,  for  whom  tlM^ 
often  express  much  respect 

At  length  deciding  to  aetde  in  Shanghai  fir  tiie  oonve- 
nlence  or  caiiTiiig  on  thdr  faivestigations  and  studies  in 
the  vicinity  of  roreigners,  they  obtained  (rom  H.  E. 
Tsfng  Kwo-fan  a  nuuul.itc  .itt:icliin^  them  to  ttic  bt.tfifof 
officiali  at  the  Kiaii^nan  v\r>cn.il,  which  h.id  recently 
been  conimenced.  Here  they  ai  ri\  cd  in  the  beginning  of 
the  year  1867,  and  soon  entkavourcd,  in  connection  with 
the  Arsenal  directors,  Fung  ami  Slien,  to  organise 
methods  by  which  their  long-cherished  hopes  might  be 
realised  and  their  thirst  after  knowledge  satisfied.  Their 
aspirations  finally  resolved  themselves  into  a  definite 
form,  and  led  them  to  devise  a  plan  for  the  transbtion 
and  publication  of  a  series  of  treatises  on  the  various 
branches  of  Western  learning  that  should  bear  some 
reSfmWance  to  tiie  F.ncyclop(r<fia  Britannka^  of  which 
thejr  bad  ordered  a  copy  from  England.  In  this  manner 
they  hoped  not  only  to  instruct  themselves,  but  to  diffuse 
the  knowleil^c  they  had  aci|uired  with  so  nnich  pains 
among  their  feiiow-couiurynien,  and  leave  hehiiul  them 
a  lasting  name  throughout  the  Empire.  It  was  also 
imagined  by  them  that  such  a  series  of  treatises  uould 
prove  especially  useful  as  text- books  in  various  edu- 
cational  estaUisbmenu  of  a  Ui^  order,  whidi  it  was 


then  hoped  wevld  soon  be  institoted  in  the  different 

provinces. 

This  scheme  was  warmly  taken  up  by  the  directors  of 
the  Arsenal,  who  easily  obtained  the  pcnnission  of  the 
X'lccroy  to  begin  to  carry  it  out  on  a  --mall  sc.ile  by  way 
of  experiment.  Various  foreign  gentlemen  were  applied 
to  for  their  services,  but  without  success,  till  at  !a>t  a 
commencement  was  made  by  Mr.  Fryer,  who  at  that  time 
was  editing  the  Chinese  newspaper  published  at  the 
North  Ckina  Heraid  Office  in  Shanghai.  He  was  aslwd 
to  purdiaae  a  ooHeetion  of  suitable  European  book^  and 
to  twgin  at  once  to  translate  a  work  on  Practical  Geo- 
metry with  Mr.  Hsu,  jun.  Subsequently  Mr.  A.  Wylie's 
services  were  secured  for  a  treatise  on  the  Steam  Engine, 
with  Mr.  Hsii,  sen.,  while  Dr.  Macgowan  undertook  the 
translation  of  a  work  on  Geology  with  Mr.  Hwa.  These 
three  books,  which  formed  the  beginning  of  this  large 
undert.ikmg,  were  translated  at  the  residences  of  the 
Europeans  above  named.  It  soon  became  manifest,  how- 
ever, that  it  would  bt:  impossible  to  carry  on  the  work 
successfully  except  at  the  Kiangnan  Arsenal,  where  the 
books  were  to  be  printed  and  published,  and  which  is 
distant  about  four  miles  from  the  foreign  settlement. 
Here  Mr.  Fryer  was  pressed  to  give  bis  whole  time  and 
attentfon  to  tranalaiion,  and  in  June  of  1868  commenced 
his  labours  in  a  building  which  was  set  apart  for  tlmt 
purpose.  The  earliest  publications  gave  sucn  satisfaction 
to  tne  Viceroy  at  Nanking  that  he  ordered  the  operations 
of  the  translation  department  to  be  extended  ;  the  imme- 
diate result  of  whu  h  w;is  the  addition  of  Mr.  (now  Dr.) 
Kreser  to  the  rej,'ular  staff.  Subseciuent'.y  when  the 
Government  school  for  interpreters  had  been  removed 
from  inside  the  Chinese  city  to  the  arsenal,  Mr.  (now  Dr.) 
Allen's  services  were  re-engaged  to  conduct  it,  and  he 
was  further  asked  to  give  a  portion  of  his  time  to  the 
work  of  translation.  Dr.  Kreyer,  after  rendering  effective 
service  as  a  translator  for  some  time,  left  his  post  for  that 
of  interpreter  to  the  Taotai  of  Shanghai,  mucn  to  the  kws 
of  the  depaitntent  The  vacancy  was  afterwards  filled 
by  Dr.  Suvoong,a  Chinese  graduate  of  the  United  States, 
who  has  begun  to  enrich  the  collection  of  books  by 
translations  of  medical  and  other  works,  for  which  task 
his  long  residence  and  studies  in  America  have  well 
qualified  him. 

The  number  of  the  native  members  of  the  stafi"  has 
been  subject  to  frequent  change?.  At  present  theie  are 
five  Chinese  gentlemen  who  are  engaged  cither  in  writing 
the  translations  or  in  preparing  the  various  books  for 
publication.  Among  this  number  Mr.  Hsii,  sen.,  is  the 
only  one  who  has  remained  constantly  at  his  post  from 
the  commencement,  and  whose  desire  for  knowledge  does 
not  yet  appearto  abater  althoagh  he  is  now  well  advanced 
in  years.  Others  have  worked  for  longer  or  shorter 
period.s,  and  then  have  either  grown  tired  of  such  mono- 
tonous labifur,  or  have  acccpte<l  i  ftu  .ippomtiricns  that 
were  offered  to  them.  This  cuntuuial  ch.iri^' iii};  has  not 
been  without  injurious  eifccts  in  some  cases.  Either  im- 
portant books  have  been  left  half  finished,  no  one  liking 
to  take  up  another's  work,  or  if  llnishcd  the  manuscripts 
have  been  taken  away  or  passed  from  one  to  another,  so 
that  after  the  lapse  of  a  year  or  two  they  cannot  be 
found. 

Among  the  officials  who  have  left  the  work  for  hif^er 
appointments  may  be  mentioned  H.  E.  Li  Fong-pao,  the 
present  Minister  to  Berlin ;  Mr.  H&ii,  jun.,  who  has  just 

started  to  join  him  as  secretary,  and  who  was  lately 
Director  of  the  Shantung  Arsenal ;  Mr.  Hwa,  who  has 
been  Director  of  the  Tientsin  Powder  Works,  and  now  is 
Resident  Curator  of  the  Chinese  Polytechnic  Institution  ; 
Mr.  Wang,  who  is  a  director  of  the  Tientsin  Arsenal ;  and 
Mr.  Hwang,  an  attacht'  of  the  Chinese  Legation  m 
London.  The  names  of  several  other  gentlemen  in  im- 
portant positions  might  also  be  added,  all  of  whom  were 
at  onetime  or  another  on  the  staff,  and  manifestly  derived 
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benefit  from  carrying  on  work  which  brought  them  into 
daily  contact  with  Europeans.  Viewed,  therefore,  merely 
in  the  light  of  an  educational  establishment,  this  depart- 
ment  bai  been  of  nmch  benefit  to  the  Government  by  sup- 
j^tjfiag  w  man^  intcffigent  and  wdMofdniMd  officials,  all 
BBore  or  kn  nnbucd  with  favonnMe  notioiis  respecting 
foreigners  and  a  dMivB  to  soe  fimigB  intecGOurse 
extended. 

The  history  of  Mr.  Ka  Pu-wei,  who  has  for  several 
years  worked  in  connection  with  this  department,  is  altnost 
as  remarkable  as  that  of  Messrs.  Hsii  and  Hwa-  From 
his  childhood  he  had  a  strong  leaning  to  mathematical 
studies  ;  but  not  being  u\  indL-pendcnt  rircumstances,  he 
was  obliged  to  support  himself  by  keeping  a  rice-shop 
inside  the  city  of  Shanghai.  Here  he  pro.tcu.L  i  his 
atudies  with  such  ntocess  that  he  was  able  to  calculate 
cdipses  and  to  pcepare  an  almanac  giving  particulars 
iMpectiag  the  i&oveaMBts  of  the  heavenly  bodies,  which 
be  fUuied  to  imblisb.  The  Govemnent  akne  having 
tbe  authority  to  poblish  almanacs,  and  the  country  being 
at  the  time  unsettled  b^  tfie  Taiping  rebellion,  he  was 
charged  with  having  designs  against  the  Imperial  throne, 
and  cast  into  prison.  He  narrowly  escapod  with  his  life, 
but  sutTered  imprisonment  for  above  a  ye.ir,  till  his  friends 
could  procure  his  release.  He  is  now  chictly  engaged  in 
compiling  and  pubhshing  a  nautical  almanac,  cak  ul.itcd 
for  the  longitude  of  Shanghai  instead  of  Peking  or 
Grein\Mch,  .intl  in  prep.iring  various  books  of  mathe- 
matical tables,  for  all  of  which  his  past  studies  have  been 
an  excellent  means  of  preparation. 

Equally  interesting  is  the  history  of  Mr.  Li  Shan-Ian, 
who  was  for  a  short  time  connectea  with  the  Translation 
Department  before  his  removal  to  Peking,  as  Professor  of 
jjathamalica  a  die  University  of  that  city.  He  is  a 
aatifV  of  tSm  Froriaee  of  Chdoang,  and  from  his  earliest 
years  manifested  a  remafkable  genius  for  the  science  of 
numbers.  In  the  year  1845  he  began  to  publish  original 
treatises  embracing  different  proDlcms  in  the  higher 
mathematics.  On  one  occasion  when  at  .Shanghai  he 
went  to  a  chapel  where  Dr.  Medhurst  N^-as  preaching 
to  a  Chinese  conKregation,  and  showed  luni  one  of 
these  works.  This  resulted  in  his  being  engaged  in 
tbe  London  Mission,  where  Mr.  Wylie  took  him  in 
hand  and  translated  witli  him  several  mathematical 
works  of  the  highest  order,  as  well  as  Herschel's 
"  Outlines  of  Astronomy."  With  Dr.  Edkins  he  trans- 
lated WbewelTs  **Mecuniei."  Nothing  in  the  way  of 
sdenoe  aeeaed  to  came  amias  to  him.  Eventually  he 
oommenoodNewtaiA'Prindpia'witb  Mr.  Wylie,of  which 
be  only  txandated  a  sranU  portion  of  tbe  first  book.  The 
remainder  of  die  first  book  he  finisbed  at  the  Kiangnan 
Arsenal  with  Mr.  Fryer  during  few  months  of  his 
connection  with  the  Translanon  Department.  He 
seemed  to  enter  into  the  most  intricate  of  its  problems 
with  the  greatest  zest  and  enthusiasm,  and  often  expressed 
his  intense  admiration  for  Newton's  genius.  His  skill  in 
solving  the  most  difficult  mathematical  (jucstions  that 
could  he  given  hitn  was  truly  remarkable.  Of  course 
there  are  not  ntany  men  of  his  calibre  to  be  found  in 
China  but  still  no  doubt  others  will  be  brought  to  li^ht 
through  the  impulse  which  foreign  intercourse  is  bringing 
to  bear  upon  the  stagnant  minds  of  this  long-isolated 
natkn.  Now  and  then  a  tesser  light  than  Li  Sbaui-lan 
appcan  among  tbe  various  visitors  at  the  Arsenal, 
and  it  is  leported  tfaat  Ku  Shaitg<hih,  a  native  of 
Chiu-riian,  is  in  advance  of  him;  but  this  needs 
confirmati  jn. 

The  establishment  where  the  books  are  printed  in  the 
old-fashioned  way  from  wooden  blocks  was  first  merely 
a  small  room,  but  has  now  grown  into  a  separate  range 
of  buildii.gi,  and  employs  upwards  of  thirty  hands  as 
block-cutters,  printers,  bookbinders,  &c.,  and  is  superin- 
tended by  an  under-official.  Another  under-official  has 
charge  of  the  books  when  printedj  and  is  responsible  for 


the  money  derived  from  thdr  sale.  About  half-a-dozen 

copyists  complete  the  personnel  of  the  department. 

The  library  of  foreign  books  consists  now  of  several 
hundred  volumes,  and  forms  probably  the  best  collection 
of  the  kind  in  Cliina.  It  is  contemplated  to  make  exten- 
sive addldoos  shortly  of  recent  important  pubUeationa. 

It  may  be  mentioned  that,  as  a  mark  of  Imperial  favour 
various  honorary  degrees  of  rank  have  been  conferred 
upon  the  native  and  foreign  members  of  the  Translation 
Department,  in  acknowlctlgmcnt  of  the  value  of  their 
services.  Mr.  Fryer,  Dr.  Krcyer,  .ind  Dr.  Allen  received 
diplomas  entitling  them  to  the  third,  fourth,  and  fifth 
degrees  of  civil  rank  respectively. 

On  various  occasions  some  of  the  highest  officials  in 
the  Empire  have  sent  requests  for  books  to  be  translated, 
bearing  on  subjects  in  which  they  took  particular  interest. 
Notably  this  has  been  the  case  with  H.  E.  Li  Hung-chan^. 
Among  the  high  dignitaries  who  have  expressed  their 
satisfaction  at  the  results  attained  by  this  department  It 
may  be  mentioned  that  on  one  occasion,  when  staying  at 
the  Arsenal,  H.  E,  Ting  Jih-chang  expressed  hiBMelr  In 
stroQg  language  as  to  the  importance  which  be  attadiod 
to  the  translation  of  books,  compared  with  tbe  work 
carried  on  in  other  departments.  The  Marquis  Tseng, 
who  resided  for  a  few  days  at  the  Arsenal  in  1877,  and 
has  from  the  first  been  in  favour  of  the  undertaking,  gave 
.Mr.  Fr>er  a  Chinese  fan,  on  which  he  had  written  by  way 
of  compliment  a  verse  ol  Chinese  poetry  of  his  own 
composition,  and  which  may  be  freely  translated  as 
follows : — 

"  Nine  years  have  eUpsed  dnee  our  kit  comwnstieat 
But  your  twmlariont  have  been  forwarded  to  lae  fltwn  tfane 

to  time. 

May  yoor  fame  surpass  that  of  Verbiest  and  Schaal, 

As  the  decUic  light  exeeedi  the  spark  of  the  gtowwonn." 


THE  GREAT  VIENNA  TELESCOPE 

THE  political  and  social  disturbances  in  Ireland  have 
of  late  somewhat  diverted  attention  from  the  literary 
and  scientific  work  done  in  that  country.  Such  work  has 
nevertheless  proceeded  on  its  quiet  way  despite  land 
agitation,  faihue  of  oopi^  or  even  oommerdal  distieas: 
and  Irdand  is  to  be  oongntnlaied  on  the  completion  01 
the  line  27-inch  refracting  tdescope,  designed  and  war 


ns.  t. 

structed  by  Mr.  Howard  Grubb  of  Dublin  for  the 
Imperial  and  Roynl  Observatory  of  Viaum. 

This  telescope  Is  the  largest  equatorial  reftactor  at 
present  in  existence.  In  the  year  1873  Director  Littrow, 
of  the  National  Observatory  of  Vienna,  induced  the  then 
Austrian  Minister  of  Public  Construction  (R.  von  Stro- 
mayer)  to  consent  to  the  removal  of  the  Obber\atory 
from  the  old  site  in  the  X'ienna  University  grounds  to  a 
more  favourable  site,  consisting  oi  a  level  piece  of  ground 
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of  some  fifteen  acres  in  extent,  about  200  feet  over  the 
general  level  of  the  city,  and  nearly  three  miles  to  the 
north  of  the  cathedral  of  St.  Stephen's.   On  this  plateau 


a  magnificent  edifice  has  been  creeled,  which  measures 
from  north  to  south  330  feet,  and  from  cast  to  west  240 
feet.   The  general  pLn  of  the  obAcrvatory  is  ibat  of  a 


Fro.  I.— Ejrt-End  aod  Bntcb-Pitc*  cf  Itlctoofx.   A  ii  ihc  n.cronicur  eye-pxce  : 


11 II,  handlct  for  wotline  ihr  focuwing  *ckw  ;  c,  tj-e.piccc  o£  I  

I,  njiDdIc  Tor  revolving  (amc  lo  pa  nt  10  vuicu* 


telcKtipe,  4  in.  aperture ;  u.  c^e-p:cce  of  reader  fur  reading  right  ixcco^tc  n  and  d<cl!na(.cn  circles .  _ 

veniien:  r,  cltunping  hattdle  in  drcbnalion  :  a,  tlowmttiun  katKTe  in  deckiMlkn  ;  H,  cka pfng ccrdi  for  right  Mcrnsitn:  I,  flow  noticn  cord  for 
right  aKaasian !  k,  quick  mution  handle  for  right  uccnuoii  aad  dcclinatH.n  munaKcti :  L.  Aula  kc7  for  pcaitioo  circle  clairipiBg;  m,  window 
through  which  gLus  politic n  circle  i<  viewed  » hi k  illun^inated  Crom  Itbind  bjr  Vcam  cf  li|:ht  fnm  g^i  tairp  at  ci^d  of  decllnslico  axil  ;  K,  icnw 
for  >low  matiun  in  positicn  aogle  :  o,  key  r  r  ihrv«iog  into  (x  siiiun  a  «el  rf  ilhjminaiori  frr  "daik  field  "  ilhiDilnaticn  of  mitrttr.ctcr ;  r,  handle 
for  ibrvwmg  tnio  poiiticn  an  arm  carrtiog  cme  cemraJ  mimr  fcr  "brigiil  titid"  iiluminatiua  i.(  micrtaaetcr. 


Latin  crocs.  One  |^at  dome  forms  the  centre,  three 
smaller  domes  termmate  the  extremities  cf  thtec  of  the 
short  arms,  while  the  fourth  arm,  looking  toutb,  contains 


the  libraiy  ard  Icctiue-rooms,  &c.  The  south  facade  is 
very  imposing,  and  in  it  arc  the  rocms  for  the  director  of 
the  Observatory.   In  oce  of  the  smaller  domes  (each  37 
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t'eet  in  diameter)  is  pbced  a  iz-ioch  refractor  by  Alvan 
Clark,  and  it  is  intended  to  have  in  the  other  two  an 
equatoirial  for  photographic  work,  and  an  altazimuth  or 
comet-seeker.    It  seem^  a  pity  that  the  use  of  so  ma^ni- 
bcent  a  building  should  in  some  measure  be  sacrificed  to 
architectural  display,  for  the  splendid  south  ftu^ade  htiYa^ 
tievoted  to  domestic  purposes,  an  enormous  proportion  of 
the  observations  will  of  necessity  be  made  over  the 
chimneys  of  the  dwelling-house.     The  great  central 
tower  is  4;  feet  in  diameter,  and  its  dome  and  the 
revolving  machinery  to  work  it  have  been  supplied  by  j 
Mr.  Howard  Grubb,  who  has  also  put  up  all  the  domes  of  ; 
ihe  smaller  towers.  The  great  dome  is  of  a  very  peculiar  j 
construction.  It  is  formed  of  two  thin  shells  of  steel  plate  | 
varying  in  thickness  ;  these  are  riveted  on  the  inside  and  \ 
outside  of  a  very  light  set  of  steel  plate  girders  18  inches  | 
deep  at  base  and  9  inches  at  crown,  the  whole  forming  a 
celwlar  construction  like  the  top  and  bottom  of  the  [ 
Briunnia  Tubular  bridge.   This  form  gives  enormous 
stiffness  for  the  amount  of  material  used,  besides  pos-  i 
sessing  several  points  of  peculiar  usefulness  for  astro-  , 
nomical  work,  such,  the  more  specially,  as  keeping  the  j 
temperature  of  the  dome  wonderfully  constant,  even  I 
under  most  trying  circumstances.    The  total  weight  of  \ 
this  steel  dome,  with  its  ribs  and'girders,  the  cast-iron  sole  j 
plate,  and  fitting,  is  about  15  tons,  and  as  the  result  of  a 
aeries  of  very  ingenious  mechanical  contrivances  thought 
out  by  Mr.  Grubb,  the  tractive  force  necessary  to  pull  : 
round  this  huge  drum,  even  when  resting,  as  at  Dublin, 
on  a  temporary  support  and  insufficiently  levelled,  was  ' 
only  70  lbs.    All  these  domes  were  constructed,  so  far  as 
the  framework  went,  in  Dublin,  and  they  have  been  placetl 
for  some  time  past  in  situ  at  Vienna,  under  the  superin- 
tendence of  Mr.  W.  K.  Davis,  Mr.  Grubb's  engineer. 

The  new  Observatory  having  been  well  advanced  in  1874 
Director  Littrow  sent  his  first  assistant  (now  the  Genera! 
Director),  Dr.  Ed.  Weiss,  on  a  tour  of  inspection  to 
all  the  great  observatories  and  astronomical  workshops 
of  Europe  and  America,  with  the  result  that  Dr.  Weiss 
recommended  to  his  Government  that  an  instrument  of 
at  least  26-inch  aperture  should  be  ordered  from  the 
establishment  of  Mr.  Howard  Grubb,  and  in  the  year 
1875  the  contract  between  the  Austrian  Government  and 
Mr,  Grubb  was  signed  for  a  27-inch  refractor.  The 
mechanical  parts  were  nearly  finished  in  the  year  187S, 
but  the  greatest  difficulties  were  experienced  by  the 
.Messrs.  Fed  of  Paris  in  obtaining  perfect  disks  of  glass 
for  the  objective,  and  it  was  not  until  after  several  trials 
and  towards  the  close  of  1879  that  this  firm  succeeded  in 
sending  to  Dublin  disks  that  ultimately  proved  perfect. 
These  had  to  be  worked  into  the  objective  at  Mr.  Grubb's 
establishment,  and  on  several  occasions  serious  flaws 
were  only  discovered  at  a  time  when  but  for  them  the  j 
object-glass  would  have  been  complete. 

The  general  form  of  the  equatorial  may  be  described  1 
as  a  modification  of  the  German  form.  In  designing  it 
Mr.  Grubb  kept  in  view  the  fact  that  while  circuropolar 
motion  was  very  desirable — indeed  almost  necessary- 
for  objects  from  the  horizon  to,  or  approaching  to,  the 
zenith,  it  was  by  no  means  so  essential  for  objects  beyond 
that  to  the  pole.  This  will  be  evident  on  consideration, 
for  ninetecn-twentieths  of  the  objects  usually  under 
observation  in  these  Latitudes  are  between  the  zenith  and 
south  horizon,  and  if  one  be  observed  nortli  of  the  zenith 
its  apparent  rate  of  progression  is  so  slow  tliat  a  very 
little  motion  of  the  telescope  takes  place  for  any  given 
duration  of  observation.  Keeping  this  in  view,  Mr. 
Grubb  has  adopted  the  form  shown  (Fig.  1),  in  which  the 
intersection  of  the  axes  c  is  placed,  not  over  the  centre  of 
the  pier,  but  over  the  north  end  nearly,  and  this  allows 
Ae  telescope  circurapolar  motion  for  all  objects  up  to  the 
zenith.  It  should  also  be  observed  that  this  circumpolar 
motion  gives  another  advantage  besides  that  of  non- 
revcrsaJ,  viz.  that  it  allows  choice  of  two  positions  of  the 


telescope  in  observing  almost  any  object.  In  observing 
near  the  meridian  the  telescope  niay  be  used  either  to  the 
cast  or  west  of  the  pier,  and  in  observing  towards  the 
east  or  west  the  telescope  can  be  used  either  over  the 
polar  axis  or  under.  This  is  sometimes  found  to  be  a 
great  convenience.  The  above  considerations  were  those 
which  influenced  Mr.  Grubb  in  deciding  on  the  narticular 
form  for  the  Vienna  instrument,  and  the  result  is  that 
almost  all  the  advantages  of  circumpolar  motion  are 
obuined  without  any  serious  counterbalancing  disad- 
vantages. 

To  enter  into  full  details  of  all  the  various  parts  of  this 
magnificent  telescope  would  far  exceed  the  space  at  oto' 
command  Up  to  this  it  has  been  thought  impossible 
to  apply  to  large  ecjuatorials  those  many  important  con- 
trivances to  save  ume  and  labour  which  all  first-rate 


Fig.  3. 


instrument-makers  would  adapt  to  small  instruments,  bat 
in  this  one  all  such  contrivances  and  many  novel  adapta- 
tions of  such  have  been  utilised.  To  enable  our  readers 
to  form  some  idea  of  the  resources  within  the  ready  reach 
of  the  obsen  er,  we,  through  the  kindness  of  the  proprie- 
tors of  our  contemporary,  En^neeriu^,  give  an  illustra- 
tion (Fig.  2)  of  the  eye-end  of  the  tube. 

In  the  largest  telescope  until  now  in  existence,  the 
great  26-inch  refractor  at  Washington,  the  oft-recnrring 
operation  of  reading  the  circle  involved  the  sending  of 
an  assistant  with  a  hand-lamp  to  climb  up  some  twenty 
feet  of  the  instrument,  and  the  vernier  not  being  in  a 
fixed  place,  but  moving  al)ont  with  the  telescope,  the 
labour  and  difficulty  of  this  operation  arc  great.  In  the 
Vienna  instrument  Mr.  Grubb  has  so  contrived  it  that 
the  observer  sitting  in  his  chair  can  read  the  right  ascen- 
sion and  declination  circles  through  one  single  reader, 
all  being  illuminated  by  one  gas-lamp  hung  on  the  end  of 
the  declination  axis. 

Another  wonderful  convenience  Ls  enabling  an  assistant 
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to  easily  turn  tad  set  the  instrument  to  right  asoension. 
This  can  be  uadentood  from  Fig.  3,  which  is  from  a 
photograph.   In  llie  case  of  an  instrument  of  the  site  of 

the  Vienna  equatorial,  the  observer  reauircs  an  elaborate 
stage  or  platform  of  variable  height  and  ijosition  in  order 
to  reach  the  eye-end,  and  if  he  has  to  move  to  another 
object  he  must  descend  from  his  chair  or  platform  and 
move  //  before  he  can  move  the  instrument,  and  then  he 
has  not  the  facility  of  sighting  objects,  but  must  adopt  a 
sort  of  tentative  pro  uess,  climbing  up  and  dow^n  his  stage 
and  moving  it  and  the  telescope  alternately.  To  avoid 
this  labour  and  save  time  an  arrangement  It  inppUed  by 
which  the  assistant  from  the  ground  floor  can  set  the  in- 
strument in  right  ascension,  and  once  set  inooedUicection, 
the  other  (declination  letting  can  be  readily  maaiged  by 
Ae  otMerver.  The  ewiitaHt  is  supposed  to  stand  at  lihe 
south  end  of  the  pier.  He  has  there  before  him  a  desk 
on  which  his  catalogue  and  paper  can  rest,  a  sidereal 
clock-face  let  into  the  south  end  of  the  pier,  a  reader  tele- 
scope by  which  he  can  read  the  lower  right  ascension 
circle,  and  a  hand-wheel,  which  by  means  of  shafts  and 
gearing  communicate  motion  to  the  instrument  in  right 
ascension,  and  finally  a  h.miilc '.vhich  i5  kcyeil  on  to  a 
screw  forming  the  toe-bcaring  of  the  quick  motion  driv- 
ing-shaft By  giving  this  handle  one  turn,  the  driving- 
shaft  is  allowed  to  drop  down  out  of  gear  with  the  rest  of 
the  wbeehroric,  so  that  the  clock  when  driving  the  instru- 
ment may  not  have  the  additional  work  to  do  of  driving 
this  shaft,  which  is  necesaariiy  a  qnick  one  as  compared 
to  the  motion  of  polar  aaia  kMf.  A  lamp  is  attadwd  to 
pier  at  west  side,  which  serves  to  throw  light  on  sidereal 
clock-face,  catalogue,  &c.,  on  desk,  and  also  to  send  a 
beam  of  light  up  through  a  long  tube  directed  to  the 
vernier  of  the  right  ascension  circle  which  viiiblc 
through  the  reader.  The  assistant  has  therefore  full 
power  of  setting  the  instrument  roughly,  or  if  desired 
with  any  dej;ree  of  accuracy,  in  right  ascension,  or  read- 
mi,-  01:  the  ri^ht  ascension  or  an  ohtject  vhidi  leqaires  to 
be  identified. 

The  tube  of  the  telescope  is  made  of  stool  plate  about 
one-eighth  of  an  inch  thick  in  the  centre,  and  tapering  to 
about  one-twelfth  of  an  inch  at  the  ends,  the  points  being 
all  lapped  and  riveted  j  it  is  33^  feet  in  leni^f  and  les 

term  ' 


succession^  ue.  the  stratigraphical  podtion  of  the  rock; 

by  which,  anopring  a  terminology  now  in 


vera  36^  hicbes  in  ^Buetarm  the  oentK  to  27  inches 
at  the  one  and  13  huhes  at  the  other  end.  The  weight  of 
the  moving  parts  Is  between  six  and  seven  tons,  and  still 
the  whole  is  under  easy  contiol  of  the  muscular  power  of 

one  arm. 

The  Commissioners  appointed  by  the  Austro-Hungari.in 
Government  to  report  on  this  telescopic  consisted  of  Prof. 
Ball,  Astronomer-Royal  for  Ireland,  Karl  ot  Crawfiird  and 
Balcarres,  Mr.  Huggins,  Prof.  J.  Kmerson  Reynolds, 
EarlofRosse,  Prof.  Stokes,  Dr.  G  J.  St  onpy,  and  Mr. 
Walsh,  the  Austro-Hungarian  Consul  at  Dublin.  On 
March  16  this  Commission  forwarded  to  the  .Austro- 
Hungarian  Embassy  in  London  their  full  approval  of  the 
performance  of  the  instrument,  thus  marking  the  success* 
ral  oompletioa  of  the  laigett  refracting  tdesoope  in 


It  will  be  remembered  that  Mr.  Grubb  has  built  among 
other  fine  instruments  the  great  Melbourne  Reflector,  the 
largest  cquatorially-mounted  teles^  i)[>e  known.  He  has 
not  rested  on  his  laurels,  but  is  now  to  be  cordially  con- 
gratolated  on  a  still  gretter  accompUshnent 


WHEW  ELL  ON  COLOURING  GEOLOGICAL 
MAPS 

ONE  of  the  subjects  to  be  br n  i^jht  forward  for  dis- 
cussion at  the  International  (geological  Congress  to 
be  held  this  year  at  ISologna  is  \.\\^  unification  <Us figures ; 
that  is  to  say,  an  attempt  will  be  m  ide  to  come  to  some 
agreement  as  to  the  sijjns  and  colii  irs  to  be  used  on 
geological  maps.   Two  things  have  to  be  mdicated : 


favour  en  the  Conthient,  we  mean  die  lithologkal 

character  and  origin  of  the  rock,  and  not,  as  is  generally 
understood  by  the  word  in  this  country,  a  subdivision  « 
the  stratigraphical  series.  I  have  found  among  I'rof. 
Sedgwick's  papers  a  scheme  drawn  up  by  Dr.  VV  lie  well 
nearly  halt  a  century  a^o,  which  I  have  thought  might  be 
of  use  to  those  who  are  considering  thi-.  question,  and  of 
interest  to  many  besides.  It  is  dated  from  Dubl.n,  1835, 
where  he  was  attending  the  meeting  of  the  British  Asso- 
ciation, and  it  wns  prohaUy  suggested  by  the  pahlicatioa 
of  Griffitltt'  nu^. 

William  Smith  shaded  up  to  the  lowest  beds  of  the 
various  groups  into  vdiich  he  divided  the  strata*  in  order 
by  contrast  to  matlc  more  strongly  the  coming  in  ef  a  new 
series,  but  he  does  not  seem  to  nave  adopted  any  syitam 
beyond  sometimes  taking  such  tints  as  were  sunested  by 
the  predotninant  colour  ,  of  the  rocks  represented.  Salter^ 
I  remember,  proposed  a  scale  of  colours  founded  on  the 
spectrum,  but  the  scheme  proposed  by  the  late  Master  of 
Trinity  I  do  not  remember  to  liave  seen  put  forward 
before.  ThoS.  tICK.  HVOHSS 

Trin.  Coll.,  Cambridge,  April  26 

Propiisal  for  a  Syslemdiic  ScaU  of  Geological  Colours 

The  objects  which  it  would  be  desirable  to  secure  in 
fixing  the  scale  of  cokMiTB  for  a  geob|^  map  appear  to 
be  the  following  : — 

1.  That  the  ditferent  members  of  the  geological  series 
should  be  coloured  m  a  manner  somehow  depending  on 
their  place  in  »at  *eeitt,  SO  that  soccesstve  rocks  are 
distinguished. 

2.  That  lAis  distinction  (of  succession)  should  be 
governed  by  some  general  principle,  and  should  not  be 
merely  arbitrary ;  $0  that  without  referring  to  the  index 
list  the  colour  itidf  should  show  the  difference  of  okler 
and  younger  in  the  redk. 

3.  That  the  colours  should  also  show  the  great  wadiag 
differences  of  the  material  of  the  rtrata  (limestooei  J^d- 
stone,  clay),  so  that  without  referring  to  the  scale  mee 
differences  shouUi  l>e  known  from  the  colour. 

4.  Th.it  if^tteoits  rocki  should  by  some  general- circum- 
stance in  the  colour  be  disiniguishcd  from  sedimentary. 

5.  That  the  colours  which  are  brought  near  each  other 
by  proximity  of  succession  should  be  strongly  contrixsted. 

The  following  method  would,  I  thmk,  secure  these 
objecU.  It  proceeds  on  the  supposition  that  there  are 
three  primary  colours— Red,  Yellow,  Blue  and  that  any 
two  of  these  mixed  in  considerably  different  proportions 
make  severd  shades  of  intermediate  colour;  thus  betw-een 
red  and  yellow  we  have  many  shades  of  orange 
'  ing  from  pure  red,  through  reddish  orange,  10  oiugi^ 
yellowish  orange,  and  pure  yellow;  in  like  manner  we 
have  mar.v  shades  of  green  between  yellow  and  blue,  and 
many  shades  ot  purple  between  red  and  blue.  Our  SCSM 
can  be  subdivided  as  far  as  these  shades  are  distinguish- 
able. We  have  also  black,  which  can  be  combmcd  in 
various  proportions  with  each  of  the  simple  colours  ;  thus 
black  with  successive  doses  of  rod  makes  brown  men 
and  more  red. 
The  general  principles  which  1  propose  are  these  :— 

1.  Let  one  of  the  above  four  simple  colours  rcpresait 
the  material  and  another  die  order  of  succession,  and  let 
socceseive  nuxtuies  represent  successive  strata  ot  tne 
same  materiaL  Thus  kt  the  oldest  limestone  be  pure 
blue,  let  doses  of  yeUow  be  added  to  mark  newer  and 
newer  limestones,  the  chalk  being  a  very  yellow  green  ; 
thus  all  the  oolite  series  will  be  green  of  dlflerent  snaAM. 

2.  Let  the  simple  colour  which  represents  SUCCessiea 
be  different  for  different  materials,  thus  let  blue  represent 
succession  for  the  clays,  and  let  all  the  clays  be  purple^ 
;i>c  oUK  I  [hereibfe  being  the  reddest,  and  the  newest  the 

bluest  purple. 
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In  the  same  way  let  black  represent  stimi  strata,  and  let 
red  represent  sUiLYssioM  in  such  strata;  then  the  sand- 
Stones  will  be  repre<^ented  by  ^nmmSf  the  oldest  being  the 
blackest,  and  the  neux-.t  the  nddnt  brawn. 

3.  Let  igneous  rocks  be  represented  hy  a  general  colour, 
IS  rrt/,  and  let  any  order  which  obtains  among  them  (suc- 
oetaaa.  for  CK«mple»  if  auconaion  can  be  tcaced)  he 
onffced  by  doaes  of  ttntfaer  cdoar,  as  yellow ;  tiien  tiie 
ieneous  rocks  will  be  alt  red  or  onng^  the  neweit  being 
tLe  >-ellowcst 

4.  Let  otficr  differences  (as  mincraIog;;cal  differences) 
b-c  rcprcscntLxi  b\  other  means,  as  by  hatching.  Thus 
granite  and  quartz  rock,  if  contcmporaneom  flUy  be 
marked  by  red  with  the  addition  of  lines — 


Aoooi^n;  to  diese  prindptes  the  English  stiata  would  be 

represented  by  the  following  colours,  which  may  thus 
be  denoted  by  letters ;  let  R«l,  Yellow,  Blue,  Black,  be 
marked  by  R,  Y,  B,  A,  and  let  mixtures  be  repveaeated 
by  combinations  of  the  letters.    Then  we  have — 

Olrwwr,  R  R  R  Y,  R  R  Y,  R  \,  R  Y  \,  R  Y  Y  Y. 
Grten,  Y  Y  Y  B,  Y  Y  B,  Y  B,  Y  B  B,  Y  B  B  B. 
Pmrpit,  B  B  B  R,  B  B  R,  B  R,  B  R  R,  B  R  R  R. 
Arvtm,  ARRR,  ARR,  AR,  RAA,  RAAA. 
Unstrttified  locks  (pnmary),  R. 

„      (tiap)^      RRY,  RY,  RYY.Ac. 
Clay  slate,  B  R. 

Oldest  Umestone,  B,  B  B  B  Y,  B  B  Y. 

Oldest  sandstone.  A,  A  A  A  R,  A  A  R. 

Secondary  limestone  (Moontala),  B  Y. 

Ne\^  red  sandstone  »         A  R. 

OoUtes  a          BYY,  BYYY, 

Green  sand  •        A  R  R. 

Chalk  „  BYYYY. 

Observatiotts : — I.  The  method  here  proposed  would 
answer  the  objects  above  stated,  tor  tlic  material  and 
order  of  succession  are  marked  by  their  proper  colours  ; 
and  the  sands,  clays,  and  limestones  which  occur  near 
each  other  would  be  very  distinct.  Thus  the  green  sand 
is  reddish  brown  (A  R  R)  and  the  chalk  is  yellow  green 
(BYYYY> 

a.  Perhaps  it  may  appear  an  inconvenience  that  con- 
t^lttons  members  of  a  formadon  of  the  same  material  are 
f*"'"****  shades  of  the  mna  colour:  thus  the  oolite 
beds  vroidd  be  successive  shades  of  green  (B  Y  Y, 

BYY  Y),  and  might  be  difficult  to  distinguish.  I  answer, 
that  the  beds  themselves  are  often  difficult  to  distinguish, 
so  that  our  language  is  most  indistinct  when  our  know- 
ledge IS  inoat  indistinct ;  again,  that  the  inconvenience, 
when  it  is  one,  may  be  remedied  by  marking  or  hatching 
those  strata  ;  again,  that  no  systcmatii  method  can  be 
devised  wlm  h  ',viil  not  be  open  to  tins  objei  tion. 

3.  The  above  principles  being  adopted,  the  whole  range 
of  the  colours,  as  modified  by  the  sucassion  co/our,  might 
be  different  according  to  the  different  object  of  the  geo- 
logist. Thus  if  he  had  to  exhibit  the  .whole  geology  of 
England,  ali  limestones  whatever  most  oome  in  between 
B  and  Y  f  Bhie  and  Yellow).  But  if  he  take  the  second- 
ary period  only,  he  may  use  all  the  possible  shades  of 
green  for  members  of  that  part  of  the  series  alone,  and 
may  thus  make  his  terms  more  numerous. 

4.  If  the  -uhole  range  of  the  succtssivn-colour  be  em- 
ployed and  exhausted  on  a  part  only  of  the  geological 
series  of  strata,  the  strata  which  occur  beyond  this  part 
will,  in  the  scale  u~ed  on  such  occasions,  be  without 
rqiresentative  colours.  This  is  an  inevitable  evil.  We 

comfaiiie  the  rxtrrmei  of  detail  and  geneiality. 


If  we  use  all  our  means  in  expressing  a  part,  we  must  for 
the  time  omit  to  express  the  remainder.  We  nuiStdo 
this  when  our  purpose  requires  and  justifies  it. 

5.  When  we  use  all  our  colours  for  part  of  the  geoiogi* 
cai  series,  we  stilt  prcsen  c  the  principles  above  proposed 
and  the  advantages  which  they  secure,  namely,  that  dte 
material  and  the  succession  are  both  in  an 

iateUigihle  way  without  refeience  to  the  index. 

&  If  «t  tlios  make  a  part  of  the  geological  succession 
to  occupy  the  whole  power  of  our  successive  colour,  we 
have  different  colours  from  those  which  we  have  when  we 
represent  the  whole  succession.  The  partial  map  has  a 
different  index  from  the  general  one.  This  is  a  serious 
evil,  and  must  not  be  incurred  without  strong  necessity. 

7.  It  may  be  Petitioned  as  an  advantage  of  the  pro- 
posed notation  that  many  of  the  colours  which  are  used  in 
It  agree  very  nearly  with  colours  commonly  used :  as  rod 
for  granite,  blue  for  older  limestones,  yeUow,  or  yellow^ 
green  for  chalk,  brown  for  some  sandstone^  purple  t» 
days.  The  main  notdties  are  that  tlie  ootitea  are  green, 
and  the  ooal«fidds  not  blade;  but  as  to  tfie  bttter  point. 

Suery,  whether  a  coal  stratum  be  a  proper  geological 
istinction  ?  If  the  coal-measures  be  sand  or  clay  beds, 
they  should  be  brown  or  purple,  accoidiag  to  dw material 
which  is  taken  as  characteristic. 

In  a  given  case  we  may  ha\  e  to  determine  the  question 
above  suggested,  whether  we  should  employ  the  whole 
range  of  our  succession  colours  on  a  limited  geological 
period,  as,  for  example,  the  transition-periodi  In  Older 
to  decide  this  consider  wliat  yo«  went  How  nany  Umo' 
stones  have  you?  How  many  sandstone^  how  many 
clay-rodc%  wkidi  are  to  be  distinguished  ?  If  the  oUeat 
Ibueitaoe  he  pue  libie^  and  mountain  limestone  pne 
green  (B  Y),  we  can  easily  interpose  three  or  fcnr  udu^ 
stones,  as  (B  B  B  B  Y,  B  B  H  Y,  B  B  Y) ;  ts  this  a  suffi- 
cient number  of  terms  for  you  ?  and  so  of  the  rest. 

Summary.  Let  there  be  in  all  cases  a  nmkrial  tvtmr 
and  a  sucitssion  colour,  namdy— 


(Green) 

(Brown) 

(Purple) 


ree  simple 

w.  wT 


Limestone  ...   ...  ...  B  ...  Y 

Sandstone  (blade)  ...  A  ...  R 

Olay    ...  ...   ...  ...  R  ...  B  _ 

IgiMoos^Rodn  •••  R  ...  Y    .••  (Ocuge) 

The  latter  two  lines  lead  to  no  confusion,  for  though  R  in 
the  clays  indit  .ites  the  material,  it  is  never  to  be  used 
without  1!,  .ind  K  in  igneous  rocks  is  never  vised  with  B. 

It  may  be  observed  that  in  the  preceding  scheme  I 
have  not  exhausted  the  power  of  colour,  for  1  have  not 
used  either  the  combinations  of  bUuk  with  blue  or  of 
black  with  ytlhw,  or  die  combination  of  thre 
colours. 

Dublin,  August  17, 1S35 

NOTES 

We  arc  glad  to  learn  that  the  Italian  Government  has  decided 
on  L.ivm^  a  dee|)-sca  cx[)edition  in  the  course  of  this  summer  to 
expkwe  the  Mediienancan.  The  necesMiy  arnugeoients  are 
now  bsiag  sasde  hy  Prof.  Gi^ioi,  Oe  enlDcet  soolegislv  at 
Florence,  who  will  take  charge  of  the  biological  part  of  Am 
work.  Capt.  Magnaghi  will  be  intrusted  with  the  physical  part 
of  the  work,  as  well  as  with  the  ci  immand  of  the  vesael.  The 
scientific  retultt  may  be  expected  to  be  of  especial  iaterest, 
bccraie  awthing  has  bsea  done?  to  eaptae  flie  dspihi  ef  llie 
MediiensBcaa  bqfond  Oe  diort  aniie  in  Fmt^ime  in 

1870. 

Prof.  Tyndall  has  written  to  the  Timts  of  yestcniay  a 
letter  of  peat  ialsieit  on  the  attitude  of  the  late  Idr.  Carlyle 
towanh  moderB  seienee,  which  it  has  been  taken  for  granted 

was  purely  hostile.  But  according  to  Prof.  Tyndall,  not  only 
was  Mr.  Carlyle  deeply  interested  in  some  of  the  latest  researches 
of  sdcnec^  bat  betook  gnat  and  saeoesrfU  ptias  to  1 
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theni,  and  was  even  upen  lo  accept  some  uf  the  latest  develop- 
ment<  uf  idaitiiic  thought.  At  tint,  for  example,  his  altitude 
to  DAniriniflB  ww  decidolly  hoiUk,  but  later  on.  Prof.  T/ndall 
itMes,  "he  approved  eordmll7  of  ocmin  writfngi  in  wMdi  Mr. 
Darwin's  views  were  vi^orjii  !y  .idvocatcd,  wUk  a  j  L•r^M!  a!  ' 
interview  with  the  great  nattualibt  caused  him  to  lay  filter w;ud:i  ; 
that  Charles  Daiwu  was  the  most  charming  of  mea."  j 

Wsleani  from  the  Anicii,.in  .Wi.'itni/i'.'  ihnt  :i  ;ii  will 
be  madeat  the  next  meetiiig  of  the  American  Ai»ociation  to  iavile  i 
the  B4lish  Aasodathm  to  hold  its  nwetiog  in  18S3  in  America  in 
oonjanctioA  with  its  Amcriran  aiitcr.    The  proposal  deserves 
coiwidfratbn. 

According  to  the  Fi^nkfSrttr  Ztitnng,  at  Nakkoo,  in  the 
I^l.ir  l  of  I.ajilaufi,  .m  w  ;k  was  l4i  jI  oa  the  ijlh  uJl.,  which 
meiuured  ^  feet  between  tlie  ti^K  cf  ihc  ui^ij^i.  UouikI  iti<  neck 
H  had  a  Lra^s  chain  to  whidi  a  Uttk-  tin  b^x  wa»  fiu  tcncd.  The 
b«9c  contained  a  slip  of  paper  on  which  was  written  in  Danisli, 
**  Caiyht  and  set  free  again  in  1792  by  N.  and  C.  Andcnca.— 
Boetod  hi  Falstcr,  Demnark.** 

We  regret  to  learn  that  the  printing  of  the  "  Intcrnatioaal 
Bulletin"  i>sued  by  the  U.S.  Signal  Office  will  hereafter  be 
twelve  nuinilis  .Lftcr  date,  instead  of  six  uiuuths  al  ]<rc-^cnt, 
Tliis  seems  to  us  a  step  backwards  from  the  eaergetic  and  liberal 
poHey  of  the  late  GenemI  Myer. 

Prof.  Gegbnbaur,  the  well-known  Ilcidelbetig  comparative 
anatomist,  is  said  to  be  daqgeionaly  ill  with  falood-poisonui^ 
contracted  wMie  dimrting, 

Thk  Davis  Lectmes  for  t88i  wltl  be  given  In  die  lectnre-room 

in  the  Zoological  Society\  C^'  Icn^.  i*i  the  Regent's  Park, 
on  Thursdays  at  5  p.m.,  coniincncin';  Jane  16.  Tin:  following 
arc  the  subjccl.s  and  lectures: — June  16,  Whaler,  !*rof  I'hiwcr, 
F.R.S. ;  June  23,  Dolphini,,  Prof.  Flower,  F.R.S.  ;  June  30, 
Extinct  British  Quadrupeds,  Mr.  J.  E.  Hartinir ;  July  7,  The 
Liaibs  of  Birds,  IVcf.  \V.  K.  Parl.cr,  F.K.S.  ;  July  14,  Eirds 
Ancient  and  Modern,  Mr.  W.  A.  Forbes ;  July  21,  Zoological 
Gardciu,  iJr.  1'.  L.  Sdater,  F.R.S.  ;  July  28,  Chameleons, 
Prof.  Mivart,  F.K.S.  These  lectures  will  be  free  to  Fellow* 
of  the  Society  and  their  friendly  and  to  other  vuitars  to  the 
Gardens. 

At  the  fifty-aecond  anmvcisaiy  of  the  Zod^gical  Socie^  the 
repttrt  of  the  Couneil  on  the  proceedings  of  the  Society  daring 

the  \'\^\  ycir  wa>  read  by  Mr.  Scla'.cr,  F.R.S.,  the  Secretary. 
It  &*ate<.l  (hat  the  number  of  Fellows  on  December  31,  1S80, 
«ai  3309  n'^ainst  3364  at  the  same  date  of  the  iirevious  year, 
I  S3  new  Fellows  having  been  elected,  and  ao8  removed  by 
death  or  other  causes  during  the  year.  The  total  receipt*  for  tSfk) 

luld  r.m  .iintud  1 1  27,388/.  a;^ainst  26,463  for  1S79.  The  01  Jinary 
expenditure  i>x  lJ>8o  bad  been  24,753/.,  anJ  the  cxtrannlin.^ry 
expenditure  1815/.,  besides  which  the  ^^um  nf  icxx>/.  h.id  been 
devoted  to  the  repayment  of  part  of  the  mortgage-debt  doe  on 
the  Soeiety*^  freehold  premises,  vrhidi  had  thns  been  reduced  to 
7000.'.  Thi.s  had  left  ahalan:cof  879.'.  to  b»  c  irricd  forward 
for  the  benefit  of  the  present  year.  The  total  as-cis  of  the 
Society  on  December  31  last  were  estimated  at  S7,8S>/.,  and  the 
liabilities  at  9078/.  Amottpt  the  works  eanied  out  in  ilie 
Society's  Gardens  in  1880  were  spedally  noticed  the  completion 
of  the  ii!«.cc!  Tium  (which  lul  l  just  been  opened  to  the  public, 
and  c  ntaincil  a  collection  of  living  in-ect.--),  and  the  thorough 
repair  and  reconstmctioo  of  the  parrot-house.  The  number  of 
vilitocs  to  the  Society's  Gardens  in  18S0  had  been  675,979, 
gainst  643,000  in  1879.  The  zoological  lectttra  having  been 
well  attended  duri  ;  llie  jn-t  year,  W(iit;i:l  l:-  ci  iTiliir,:cil  i.i^ing 
(lie  prciient  .season.  Tiie  number  of  aniu)ai.s  in  the  Society 'i> 
coUaction  00  December  31  hnt  ma  237^  of  which  jos  were 


mammals,  143S  birds,  aud  231  reptiles.  Special  attentioo  was 
called  to  the  incrc.'uiDg  number  of  presents  to  the  menagerie 
received  by  the  Society  of  late  yean*  the  nunher  dna  aeqirived 
having  now  so  increased  as  to  nsnally  eaeeed  Oe  nomber  of 

th  ;  b:ained  by  purthaie.  Col.  J.  .\.  Grant,  C.  H.,  F.R.S.,  Dr. 
Guuthcr,  F.R.S.,  iVof.  Newton,  F.K.S. ,  Osbtrt  Salvin,  F.U.S., 
and  the  Right  Hon.  George  Sclatcr  IJooth,  M.P.,  were  eleacd 
new  Members  of  Council.  ProL  W.  II.  Fh>wcr.  LL.D., 
F.R.S.,  was  re-elected  PlraiMleat^  Mr.  Robert  Dnittmond, 
Trc;  .urer,  and  Afr.  Philip  Lntky  Sdatcr,M.A.,  PkD.,  F.K.8., 
Secretary  to  the  iiociety. 

A  MSWiT  issued  part  of  the  Annals  of  Htx  '*  Mnseo  Cf  vico  " 

of  Genoa  is  devoted  t  '  -t  uicimir  by  Dr.  Peters  ami  Mir  ;ui5  G. 
D.iria  oil  the  Manm.  u    of  New  Guiuca  and  the  adjoinin^; 
Papuan   Islands,    i^iocnrc>i  during  the  recent  taiMrdlCI  of 
iicccari,  D'Albertis  and  Bruijn.    In  the  coUectioo  amannl  by 
theae  ardent  eaplorers  fifty-seven  species  are  represented,  amongst 

which  are  t«enty.tW0  Mar.supi.als,  nineteen  Bat  ,  and  thirteen 
Rodents;  Stu  /a/uensis—nn  introduced  sj  e^ie-— was  the  only 
Ungulate  met  with.  It  ill  be  see.-i,  therefore,  that,  as  in 
Australia,  the  Mammal-faana  of  the  Papuan  sub-region  may  tx; 
said  to  esubt  nearfy  eallrely  of  HaRcuplafa,  Bats,  and  Rodents. 
Its  aEfinity  to  .\ustralia  is  further  shorn  fay  the  presence  of  a 
Monotrcmc  {'/'lu/iy^/wus  bruijitH),  and  by  the  occurrence  of 
..ich  gijiiera  as  A/iinc/;/  .  L'j.-)unts,  and  i^romicia.  The 
memoir  is  illustrated  by  eij^hleen  excellent  plates. 

Mr.  TniSUTON  Dvn  writes  to  the  Daily  Netos  in  refereocc 

toa  sui^^e-tion  "that  the  labels  of  ferns  flowering  and  other 
plants  in  Kew  Gardens  should  bear  not  only  scieaiific  but  popu- 
lar names."  Mr.  Dyer  states  th.at  as  far  as  such  popular  names 
can  be  ascertained  they  are  caiefuUy  indicated  oo  the  Kew 
labels.  **  There  is  some  misapprehension,"  Mr.  Dyer  states, 
"about  the  ]io;Tjlar  n.aines  of  plants.  Vour  C  irie-pondeat  seems 
to  have  proceeded  oa  the  a»sumpiiou  that  there  is  a  popoiar 
botanical  nomenclatore  co-extensive  with  the  sdentifie.  TUa  is 
very  far  indeed  from  lieing  tnie  even  of  a  vccaiatton  to  tlio- 
ronghly  investigated  as  that  of  the  British  Islands.  Of  Ac 
jilanls  of  foreign  (esj>ecially  tropical)  coaiitries  it  U  obviously, 
wi(h  the  exception  of  some  useful  or  medicinal  plauLs,  not  true 
at  all.  But,  as  you  will  observe  from  the  accompanying  copy  of 
the  (lopular  guide  to  the  Royal  Gardens,  where  anythii^  like  a 
genuine  |x>pular  name  exists,  great  prominence  is  given  to  it  at 
Kcv, .  .  .  .  The  tjopular  turi^njc  is  liy  no  means  ready  in  fmding 
acceptable  names  for  the  foreign  planU  of  our  gardens,  and  is 
quite  content  to  accept  from  botanists  Dahli.i,  Petunia,  Fhlcuc, 
Pelargonium,  Gladiolus,  Calceolaria,  and  the  hke. " 

We  take  the  following  from  the  May  nu^nber  of  the  Amtriran 
UlttMraSit  i— The  Kansas  Academy  of  Scienee,  at  their  Novem- 
ber meetings  appointed  a  Commission  to  memorialise  the  Lc^- 
latnre  in  referenoe  to  a  State  Survey.  Two  preliminary  surveys 
under  Professors  Mu^hic  and  S■.^  aH  -.w  have  already  been  niadc. 
A  more  extendetl  aii<l  thor  lu-h  .scientific  survey  is  now  neede<.  , 
The  most  active  geoloL^is;  now  in  the  field  in  this  Stale  is  Prof. 
O.  W.  John,  who  for  two  yean  past  has  studied  the  strati- 
graphical  geology  of  Eastern  Kansas.  Ijutt  summer  Prof.  P<  H. 
Snow,  with  several  amiltant  ,  sj^ent  over  a  month  in  Santa  Fe 
Cation,  New  Mexico,  as  »cll  as  in  Colorado,  and  made  im 
poctaat  entomological  collections ;  among  them  were  twelve  new 
species  cf  cokoptcra  and  an  interesting  oollectioo  of  geomettid 
moths,  eomprislnga  namber  new  to  the  Colorado  phleaa  region. 

Prof.  A.  Hy.itt,  the  curator  .'of  the  Boston  (U.."s.)  Society  of 
Natural  History,  announces  that  a  sen-side  .laboratory  will  be 
optened  this  year  under  his  direction  at  Annis'iuam,  Mass.,  tfaM* 

miles  from  Gbnice-tcr,  fr nn  June  5  to  Septi-mber  15, 

\Vk  have  received  copies  of  handy  and  cheap  guides  lo  the 
NewNatwalHIrtacjrMnaMm;  Fennygnidea  anfiuaidiad  tor 
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tiich  of  tbe  dcpanmcnU,  aad  a  guide  to  the  whole  place  costs 
oiljr  ducapenoe.  TUs  is  « it  thould  be. 

Fk'jm  GiNtav  Wolf,  Ae  Ldpa%  pwbllthcr.  \vc  base  received 
a  copy  of  a  mo^t  uiefol  **Naturw1ssensdiafiUcb-auiibeiualii>cbes 
Vademecum."  The  catalogue  U  really  an  indcSt  botil  of  snbjects 
aad  attthon^  to  all  pecent  publications  of  impoitaiioe  io  phjructl 
Mid  Mtnnl  tdaaee^  and  b  likely  to  prove  of  real  aervice  to  all 

A)  the  meetli^  on  April  36  of  tlie  losdMUon  of  Civil 
Eoginccrs,  Mr.  Walter  R.  Browne,  M.A.,  M.Iost.  C.E.,  read 

a  fiapcr  on  "TIic  Kclativc  Va'.uc  .  f  TiiLnl  and  Upland  Watcn 
ia  maintaining  Rivers,  li.stuaric-,  and  Harbours."  The  author, 
while  declininj;  to  lay  dow  n  any  univeri^al  rale,  hel  I  a.^  .1  ^rneral 
principle  that  tlie  main  scouring  agent  was  not  tbe  tidal  but  the 
low-water  flow.  This  principle  was  supported  liy  tbe  following 
line  of  arguui<.iit  :  —  1.  llic  --ih,  wliicL  lemlol  I'j  chi  kc  up  tidal 
chaanel>.  w.is  almost  wli  )Uy  due  to  the  tidal  water,  aad  not  to 
the  fresh  wa'cr.  2.  The  tidal  water  brouifht  up  more  silt  on  the 
flow  than  it  tooli  down  on  the  cbl> ;  1.^.,  00  the  whole  it  tended 
to  dioke  the  channel,  ttot  to  scour  it.  3.  The  low-water  Row, 
if  left  to  itself,  ivcourcd  away  the  deposit  and  Vept  tbe  channel 
opeii  4.  Hence  it  was  conclu<lc»l  that  where  the  :«  >  acted 
t.j^jethci,  the  scour  must  be  itm:  m.\)Mly,  if  not  entirely,  to  t!ie 
loA  -water  flow,  and  not  to  the  tidal  ilow.  It  was  added  that 
low-water  aeonr  waa  in  its  nature  self-regulating,  whilst  tidal 
leoiuv  if  it  once  bcgai^  would  tend  to  increase  fatdefinitely. 
But  die  essential  point  was  to  discover  the  ratio  of  the  bottom 
to  the  surface  vcl'icity  under  all  pi<s!>il»lc  circumstancc>,  since  it 
ws-i  obvious  that  the  former  alone  had  any  .scouring  cnect. 
Tables  were  given  showing  that  the  ratio  of  bottom  to  surface 
TClodtjr  diminished  rapidly  with  an  increase  of  depth ;  but^their 
application  to  tidal  diannels  was  doubtful,  because  then  tbe 
rircr,  i.istcad  of  beiiiif  liii  a  Iheo.'clic.il  ;oiiit  of  view)  imlc- 
finiteiy  long,  fell  at  a  shun  distance  into  an  estuary  whose  waters 
nufht  be  OOHUcred  at  rest.  The  author  had  conducted  two 
series  of  experloieats  on  the  sniiisce  and  bottom  velocities  of  the 
River  Avon,  in  the  course  of  an  ebb-tide.  Both  series  of 
experiment.t  showed  thnr  durinc;  the  f^citcr  part  of  the  ebb  the 
lottoai  velocity  was  .ictanlly  When  about  two  thirds  of 

the  ebU  was  over,  the  b  tttom  layers  of  water  appeared  to  start 
into  activity,  and  to  assaoie  a  vcl^iy  about  two-thirds  of  that 
at  the  vatiaet.  This  is  shown  by  tbe  following  extract  from 
the  tables  :— 


Pwatioo  of 
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Surface  ... 
Bottom 
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The  following  concUi^ions  were  drawn  from  these  and  other 
eiperiments  : — In  the  largest  rivers  the  bottom  vdodty  for 
;irictic.ii  purpDsc  -.line  a^  the  surface  velocity.  In  oniinary 
nvcra  tbe  bottom  velocity  bears  to  tbe  surface  velocity  a  ratio 
which  is  aboai  three-fourths  at  5  feet  depth,  one-half  at  15  feet, 
and  ene-tbird  at  15  iiteb  In  tidal  chanaelab  auh  as  the  Avon, 
dwhtp  two-Alrds  of  the  ebb  the  slope  of  the  torfhce  is  exeeed- 
io(;!y  small  ;  aa  !  while  the  surface  velocity  ii  large  the  bottom 
velocity  is  mJ.  During  this  |veriod  no  scour,  but  rather  deposit, 
is  going  on.  For  the  remainder  of  the  ebb  the  conditions  ap- 
prMiimato  to  those  of  an  ordinary  river ;  scour  does  go  on,  bat 
its  amount  is  insufficient  to  sweep  away  the  silt  which  has  been 
IcpTsited,  nrt  only  at  the  top  of  ihf  :\  \q,  but  alio  dar:n;j  two- 
tlurds  of  the  ebb.  Embankments  ha  1  frequently  proved  bene- 
ficial rather  than  the  reverse ;  a  fact  explained  by  the  author's 
cipsiaentsb  since  the  level  of  the  elrf>  tide  would  in  conse- 


quence fall  juiorc  rapidly,  and  the  point  at  which  the  water  at 
the  bottom  lic^n  to  more  would  be  reached  at  an  eadinr 
period.  Again,  the  proceas  called  "  doduung^"  or  ™t-g  n 
river  at  its  month,  had  fteqwntly  been  condemned  on  account 

of  supposed  injury  to  the  river  Itself,  or  even  to  the  estuarj  in 
which  it  flowed,  but,  as  would  appear  from  tlm  paper,  wilbout 
foundation.   The  reMil:>  v,  .  ' I  u  icrci -e  an  important  influence 

on  other  cases,  li  jth  of  theory  .aid  practice. 

A  SHOCK  of  earthquake  is  icported  ou  tlie  night  of  April  28 
from  Sicily  and  the  provinee  of  Reggio  di  Calabria,  and  as  far 

as  Catanzaro  and  Montcleoae. 

Ws  learn  that  M.  Alphaad,  the  Director  of  Public  Worlis  in 
Paris,  has  in  his  hands  tbe  tender  of  Siemens  and  Co.  for 

constructing  an  ck-i'tricil  r.iilw.iy  (ro:u  the  I'lacede  l  -  ('  ■  -  r  ie  to 
the  interior  of  tlic  Kkelrical  L-xhilnti  jii.  M.  Alphau  1  .,.1  -iv,  n 
his  adhesion  !•)  the  request,  which  will  be  sent  with  hi  c  .i:.- 
mciidation  to  tlic  Commisiiion  of  Sewers  appointed  by  the 
.Municipal  Council,  that  when  the  Exhibition  shall  be  doaed, 
the  railway  will  be  kept  running  in  the  Champii  Elyiiees. 

.Mk.  I'uKict  has  been  spending  a  few  days  in  Paris  in  order 
to  rcixjrt  on  tbe  electric  estahlishmenia  and  experiments  wbSch 
.ire  being  m.i  Ic  in  that  dtj.  He  Inspected  the  electric  con- 
ductors of  tievcral  large  monuments,  \-isited  the  telcjiboiuc 
eachanges,  the  Mcritens  factor)',  where  arc  hcin^  built  the 
mngaeto-eiectfie  engiaes  osdcred  by  the  French  Lighthouses 
Administration  and  the  Trinity  Houm,  &c,  ftc. 

Thosb  interested  hi  sanitary  matlert  ibmdd  id»  IMk 
minarjr  Bcport  to  the  U.S.  National  Board  of  Hadth  on  Oe 
Kelalioa  oF  Soils  to  Health,  in  the  supplement  to  the  BuUtHn  of 
the  Board  for  A 1 1. 1  lO.  Tlic  special  point  reported  on  is  the 
Filtering  Capacity  of  :»oih>,  by  Messrs.  K.  i'umpelly  and  G.  A. 
i  Smith.  J 

j  A  -Mi;i:il.NG  of  llic  Yorkshire  Ge  dogical  and  rolytcthnie 
Ijociety  was  held  on  April  27  at  the  Royal  Institution,  liuU, 

I  Wider  the  presidency  of  Mr.  A.  K.  RoUit,'LI..D.,  F.R.  A.S.,  fa., 
ex-pNsident  of  thie  Hull  Literary  and  Philosophical  Society. 
There  was  a  fur  attend  mce,  includin;;  representatives  from 
several  paria  of   \'ork^hire.    A  '.irief  iiitroductoiy  .'^ddre^^  oii 

I  recent  advances  in  ]>hysical  science  was  made  by  Dr.  koUil, 
after  which  Mr,  G.  W.  I^amplu^h,  F.G..S.,  read  a  paper  on 
"  The  Peculiar  Intermiqgliag  of  Gravel  and  Oaulder  Clay  in 

I  some  Sections  near  BridlingtoiL"  Ifr.  J.  W.  Dai^  P.G.S., 

;  hon.  s-ec.,  then  read  and  remarked  upon  papers  by  Mr.  A,  G. 
Cameron  of  il.M.  Geological  Sur^-cy,  on  "The  Subsidences 
above  the  Permian  Limestone  between  Hartlepool  and  Ripon," 
and  Mr.  J.  £.  CUrk,  B.  A«,  on  "  A  Deep  Ghkcial  Section  at  the 
Friends'  RHreat  at  York."  Dr.  Jamea  Getkie,  P.R.S.,  was 
present  nt  the  meeting,  and  maiJc  -  me  observations  on  the  ub- 
ject  of  geology  generally.  In  the  afternoon  the  ^>oticty  uiaJc  a 
geological  excursion  to  the  east  coast  at  Witbenisca  and  to  the 
gravel-pits  at  Kelsey  Hill  near  Burstwick,  at  the  former  of  wliich 
plaees  Dr.  Geihie  ddhrered  a  geobgieal  address. 

ABOtrr  twenty  mhmtc*  to  deven  on  Monday  night,  owin^  ^ 
some  accident  at  ptsaent  uwrsphinnii,  die  electric  lights  on  the 
Brush  sy>tem,  one  of  the  thrae  with  whkh  eaperlmenta  are  at 

present  bein^  made  in  the  City,  were  suddenly  cxtin,;uLshed, 
leaving  a  large  portion  of  the  City  in  total  darkness.  The  area 
over  which  the  Brush  lnjht  has  been  placed  extends  from  Hlack- 
lUan  Bridge^  up  Ladgate  Hill,  to  St.  Fatd's  Churchyard,  aad 
down  Cheapride  as  far  as  Queen  Street  and  Kfatg  Street  For* 

lunately  the  oM  j;.xs-Iamps  remain  in  their  ];1aces  while  the  eUo- 
tric  hght  cxpcriaients  arc  being  made,  and  orders  were  quickly 
given  for  these  to  be  lighted.  Every  attempt  was  made  by  those 
in  charge  of  the  Brush  light  to  reatote  the  connection,  and  for  a 
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only  luted  for  a  very  short  time,  and  it 
■omeUiing  had  gone  hopelessly  wrong. 
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Tm  foUowing  aeaakm  have  been  mmuifed]for  by  the 

Geok^ts'  Association  :— To  Croydon,  Shirley  and  the  Adding- 
ton  Hills,  May  7;  to  Grays,  Essex,  May  14  ;  Sbeppcy,  May  23. 

Us.  liAMT  CMtPHfTn  uki  St  to  sUte  that  in  his  article  on 
Niagara  in  Nature,  voL  xxiiL  p.  511,  he  attribated  the  article 
on  the  "  Music  of  Niagara,"  in  Scrihur's  Magatitutot  Febnury, 
1881,  to  Mr.  Eugene  Schuyler,  whereas  the  author  was  Mr. 

Eugene  Thayer,  of  Trcmont  Street,  Boston,  Mass. 

Thk  additions  to  the  Zoological  Society's  Gankni  duriqg  the 
put  week  include  a  Silver  Fok  {Camt  fidvmtt  wr.  MjMMi) 
from  North  America,  presented  by  Mr.  Robert  Hnnt  L.  B. 
Lydaton  Newman;  a  Vulpine  Phalanger  {Pkalan^ta't-ulpina) 
from  Australia,  presented  by  Mr?.  J.  S.  Henderson  ;  .i  C,nV\- 
finch  (CardueiU  e/<gunj),  British,  a  Snow  Bunting  (Pitictref/utus 
tmnlit),  European,  presented  by  Mr.  John  Fleldwr ;  an  Bjwd 
Linid  iLtttru  tallatm).  South  EvtOfUUt,  pvoeated  by  Mr. 
Jasies  WcOferd ;  an  Indhui  Cobr*  (Abui  ir^udiam)  from  India, 
presented  by  Mr.  A.  II.  Jamrach ;  a  Ludio  Monkey  {Ctrtr 
pithetus  IuJti>)  frum  We&t  Africa,  on  approval ;  two  Humboldt's 
Lagothrix  {Ln^v/An.r  humboldti^  tWO  MalamaU  Terrapins 
(Ckdys  KuUamata)  from  Upper  Asuioaa,  a  GreeD-billed  Toocas 
[Famfkoitn  tfiKmCrrwr)  from  Guana,  three  Saddle-blOed  Storin 
{Xenorkynckus  icncra/r'wm)  from  West  Africa,  three  Roseate 
Spoonbills  (Plalai^a  ajuja)  from  South  America,  a  Japanese 
Teal  (QuergMedula  formosa)  from  North-East  Asia,  three 
Magellanic  Geese  [fitnUtla  m^lamta\  fxtm  the  Falkland 
Uands,  pordmed;  a  It««*«if  Mwi^  {Cirmdm  mmi6) 
bom  in  the  Gardens. 

oirx  ASTRomattcAL  column 

Thk  Intra-Mercurial  Planet  Question. — It  may  be 
remembered  that  when  the  late  Prof.  WaLson  cl.iimed  to  have 
seen  an  unknowTi  object  near  tlie  star  9  Caiicn  Junn-  the  totality 
of  the  eclipse  of  July  29,  1878,  it  was  objected  wi;li  respect  to 
his  supposition  as  10  its  being  an  intra-Mercurial  planet,  thjt  he 
had  not  anywhere  mentioned  his  havinjj  .seen  the  object  at  the 
same  titne  as  the  star,  or  as  well  as  the  star,  consequently  that 
his  circle-reading  may  have  really  ajiplied  to  the  latter.  Froui 
Prof.  Watson's  official  report  on  his  observations,  just  published 
with  many  otlicrs,  by  the  Superintendent  of  the  Naval  Obser- 
vatory at  Washington,  it  appears  that  this  objection  is  no  longer 
valid.  Prof.  Watson  writes  :  "  Between  the  sun  and  6  Cancri, 
and  a  lilllc  to  ihc  south,  I  saw  a  ruddy  star  whose  niagnitmle  I 
estimated  to  be  44.  It  was  fully  a  magnitude  brighter  than 
e  Cancri,  which  I  saw  at  the  same  time,  and  it  did  uot  exhibit 
any  elongation,  such  as  might  be  expectc.l  if  it  were  a  comet  in 
that  Dosition.  The  magnifying  power  «.is  45  anil  the  definition 
excellent.  My  plan  did  not  provide  for  any  C'jni,  arison  differ- 
entially with  a  iiLii;hl,H>uring  star  by  ;iiu  r  nietric  mer.-,urcmcnt, 
and  hence  I  only  noticed  the  relation  of  tlie  star  to  the  sun  a;id 
e  Cuiu-i."  It  is  difficult  to  understand  how  the  observation  can 
be  e\pl  n;ieil,  except  by  admittini;  ih-;  existence  of  an  unknown 
bcidy  111  the  vicinity  of  the  st:^r,  or  by  imputing  to  the  deeea&ed 
astrouoiiicr  a  want  of  bona  fuifi,  for  which  we  do  DOt  believe 
there  is  the  slightest  excuse ;  he  was  toomU ksowB and  raspoctod 
to  allow  of  such  an  imputation. 

The  lolar  cclip;-e  of  .May  17,  iSSj,  will  afford  tlic  next  oppor- 
tunity oi  rcijciitiug  obscrv.il:ons  of  the  kind  made  by  Prof.  Watson 
in  1S7S,  but  the  duration  of  totality  w  ill  nowhere  exceed  Im.  48s., 
and  in  the  mo,t  accessible  portion  of  the  central  line  will  amount 
to  Im.  15s.  only. 

Thk  Transit  ok  Mercury,  Novimbrr  7,  1881.— With 
the  positions  of  the  Sun  and  Mercury  given  in  the  Nautual 
Almanac  from  Lcverrier's  Tables,  and  the  diameters  of  those 
bodies  obtained  by  the  same  astronomer  ftwtt  the  di-cu&sion  of 
former  transits,  the  following  will  be  the  geocentric  Greeawich 
times  and  the  reduction-formula:  for  the  internal  contacts  dstfaf 
the  tnuuit  of  Mcnny  OB  November  7  is  the 


VlntistanialMBlact,  Nov.  7,  icih.  18m.  15s. -8  ^  [1-4205]/  ,m/ 
,  ^       -['■5404]''C08/cos(L  +  55  34 -2). 

Uat  faiteniBl  contact,  Nov.  7,  15L.  jsm.  28s.-2-h[o-9i36J»'sin/ 

+  [I  6302]  r  cos  /  cos  (L  -  3S»  aj^). 

Where  r  is  the  radius  of  ilie  earth  at  the  pkce,  /  its  ^ytmtHe 
latitude,  and  L  the  longitude  from  Greenwich,  reckoned  towaidt 
the  east.  The  quantities  in  square  brackets  are  loirarilhms  of 
seconds  of  time. 

It  will  be  seen  that  the  tranwt  will  be  invisible  in  this  country, 
and  will  be  l^cst  observed  from  the  AustraUan  observatories.  At 
the  Cafje  of  Good  Hope  the  sun  will  not  rise  till  about  four 
minutes  after  the  second  internal  contact  has  taken  place.  At 
Madras  he  will  be  above  the  horizon  before  the  miAA\^  of  the 
transit,  which  ends  there  about  20h.  59m. 

As  an  example  of  the  use  of  the  above  formulse  we  may  com- 
pute the  local  mean  time  of  first  internal  contact  for  the  Obser- 
vatory at  Melbourne.  The  longitude  of  this  observatory  is 
9h.  39m.  54s.  8  F...  or  in  arc  144"  s8'-7,  and  the  geographical 
latitude  IS  -  37"  49  -9,  From  Besscl's  Table  in  Uie  BtrUM^ 
J.^hrhHh  for  1852,  we  find  log.  r  ^  9-9999,  and  the  TCdncdoo 
of  hiUtude,  ii'  i,  so  that  /  =  -  37°  38  -8. 

Cootlaat  4- 1-4205    G)n8tant -H  55  34  2    Coniiant  -1-5404 

r...    ...    9  9999    iMf,        I44*  S^'-J    r   99999 

smf  ...  -9-7859  — cos/  ...  -^9S986 

A...  ...   aacf 2Pf'9  coiA...  -9-97i5 


-i"ao6j 
-i<a.«B 


-f  2S8,'73 
-16s. -08 


GooeenMc 


G.M.T.  ... 
Longitude  E. 


•f  9i.-6| 
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..  10  iS  25-5 
••    9  39  S4'8 


Melbourne  mean  time  19  58  ao'3 

A  New  Comei.  -  The  Smithsonian  Institution  telegraphs  the 
discovery  of  a  comet  by  Mr.  Lewis  Swift  on  the  momiiw  of  the 
2nd  inst.  ]a  the cwiitfllatloa  AndioMd*;  aothm  shnr,  soatli* 


wards. 


GEOGRAPHICAL  NOTES 

We  understand  that  the  Council  of  the  Geotrraphical  Society 
have  recently  voted  a  contribution  of  too/,  towards  the  expenaes 
of  the  Paleatfaw  EiploratlMt  Fssd^  Bipadition  to  EMorn 

Palestine. 

The  May  number  of  the  Geographical  Society's  Prxxttdingt 
contains  .Mr.  James  Stewart's  paper  on  Lake  Nyaiua  and  tfie 
water-route  to  the  lake-region  of  kast  Africa,  with  a  map  of  the 
north  end  of  Nyas«i.  A  note  afterwards  given  embodies  recottt 
information  fr.^m  Livingstonia  M  lo  a  serious  depression  in  the 
level  of  the  lake,  which  threatens  to  make  the  south  end,  as 
well  as  the  Upper  Shir^,  unnavijrable,  and  by  coaseqnenoe 
detract  veiy  lenonslf  firom'  the  value  of  this  route.  Col.  Tan- 
ner's  paper  on  Xafinatan  b  also  given,  with  a  map  of  that  and 
the  adjacent  region.  Rome  account  is  furnished  of  Dr.  lunker'a 
journey  in  the  Nyam  Nyam  country  from  the  traveller's  letters 
to  Dr.  Schweinfurth  and  Siinjor  Gessi.  Reference  is  again 
made  in  the  Geographical  Notes  to  the  late  Capt.  Wybrants' 
expedition  to  South-East  Africa,  but  complete  detnils  of  its 
diastrous  ending  are  still  wantinif,  which  seems  tht  nn  rc  re- 
markable u  the  lamented  leader  died  as  far  back  as  November 
29.  1880.  An  interesting  note  deals  with  Dr.  Kirk's  recent  visit 
to  the  Dar  ec-Salaam  district  of  East  Africa,  and  it  is  also  statod 
that  the  Kev.  T.  J.  Comber  is  abont  to  nuke  another  attempt  to 
reach  Stanley  Pool  by  the  Makuta  ronte,  while  one  of  his  com* 
panions  will  follow  the  line  of  the  Conffo.  The  remaining  notes 
refer  to  Major  J.  Biddulph's  work  on  Uie  tribes  of  the  Hioda 
Kush,  and  Pcre  Desgodins'  labours  in  the  cause  oT  fMgnphf 
on  the  eastern  and  sontbem  frontier  of  Tibet. 


At  Ae  evemag  sieetuig  of  the  Geographical  Society  on 
Monday  next  Mr.  E.  Whymper  will  read  a  paper  describing 
the  geopaphkal  results  oip  bis  journey  amomr  the  Andes  of 
Ecuador, 
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The  new  volume  of  the  Gtog^rapkischet  Jahrhuch  is  of  great 
y«lue  to  scientific  tjeo^phy  in  its  nioit  coaipreheiisive  accci  ta- 
tion.  Dr.  Hchm  has  l>een  compelled  to  retire  from  the  editor- 
ihip,  and  is  succeeded  by  I'mf.  II.  W.aijner  of  Gottingen,  who, 
we  have  n  i  dooUt,  will  maintain  the  yaltrbu<h  at  its  previotis 
hi^h  standard.  The  hr  t  yxA  i>  devoted  to  the  various  geo- 
graphical sciences.  The  inJ.  iKi(>cr  is  by  Prof.  Zopprilz,  "On 
the  Present  Standpoint  of  Physical  Geo-'raphy."  This  is  fol- 
lowed by  an  .tcc  nint  of  recent  researelies  in  t;eo>;ra)ihical 
meteorology  by  I  'r.  Haan  ;  and  papers  on  the  Geojjraphical 
Distribution  of  Animals  and  of  I'Unts  by  Dr,  Scb«atda  and 
Dr.  Oscar  Drade  respectively.  Prof,  bruhns  summari^ci  rcccn'. 
work  in  Europe  in  the  mcaiUreuicnl  ul  dcj^rccs,  and  Hcrr 
Aawen  gives  tne  latitudes  and  longitudes  of  144  astronomical 
obaerratories.  Prof.  f.  v.  Fritsch  brings  together  recent  in- 
TCstigadons  on  the  geographical  distribution  of  geological  for- 
nation  1  oU  the  world  over;  while  Dr.  v.  Scherzer  has  hi> 
■mil  account  of  the  world's  comineroe,*  and  Dr.  Gerland 
■BBtmaiiscs  recent  advances  in  ethnological  research.  In  the 
second  port,  which  deals  H-ith  general  mattcn,  Dr.  Wagner  has 
a  tboogntful  and  nseful  article  on  the  development  of  Meihodik 
in  geography ;  while,  along  with  Herr  Wichmann,  he  brings 
together  a  good  deal  of  inrormation  on  geographical  societies, 
eongrcae^  and  joamab.  That  it  will  be  seen  the  nnr  tcIum 
contains  mnch  matter  of  permanent  interest. 

We  have  received  Nos.  6,  7,  and  8  (in  one  thick  volume)  of 
the  Bulletin  of  the  Union  Gcographiijue  of  the  North  of 
France.  M.  l.con  L.icroix  has  a  Ion;j  pai>er  describing  a  plan 
for  the  exploration  of  Central  Africa,  by  the  Welle,  a  project  we 
should  m'.ikh  hi-c  to  cc  carr.cd  out.  M.  Alf.  Kenouard,  in  a 
paper  on  the  Geography  uf  1  lax,  brings  toj^ether  much  curious 
and  useful  information.  Dr.  llannand's  paper  on  the  Races  of 
lado  Giiiua  ou^hl  to  inlercs'  clhn;jloin.-t5.  Amon^  the  other 
contents  are  pai>ers  on  tbe  ItculL  in  In  l^j  CIkiki,  by  M.  Suerus  ; 
^lia  in  i860,  by  II  ubeide.iux  ;  .md  a  note  on  the  Isthmus  of 
nunma,  by  M.  V.  Duburcq. 

TBB  principal  itiper  in  the  January  numt>er  of  the  BulUtm  of 
tttFaris  Geograpluisil  .Society  (just  received)  is  one  of  much 
loearch,  by  M.  Datreuil  dc  Khins,  on  the  routes  between  Chba 
•ad  India. 

The  Mklhtitungtn  of  the  Vienna  Geographical  Society  con* 
tain  an  account  of  a  botanical  excursion  in  the  north  of  the 
Caacam<,  by  M.  P.  Muromtzoff,  and  a  paper  on  the  Floods  of 
the  Winter  of  1880-81,  by  Baron  Stcfanovic  von  Vilovo. 

Umdu  the  title  of  "Istruzioni  Scientifiche  dei  Viaggiatori," 
the  Italiaa  Ministrv  of  Agriculture,  Industry,  and  Commerce 
have  issned  a  very  lull  and  carefully  compiled  manual  of  infor* 
mation  and  instruction  for  travellers,  edited  by  Signer  Arturo 
Issel,  with  the  coUaboralion  of  several  specialists.  The  manual 
•eems  to  us  to  eombine  the  best  features  of  all  its  predecessors 
ia  other  langnages,  and  ought  to  be  of  real  aernoe  to  all  travel- 
Im  «rbo  know  Italian.  It  iodides  Mtrooomy,  meteorology, 
faographv,  aad  lopography,  deep-sea  explontko,  geolo  ry  and 
paleoatology,  aathfopofo^  and  ethnology,  toology,  botany,  and 
Itisp«blisned  uader  the  aaqtaa  of  the  Italian 

Han'  4  of  Band  B.  of  At  MtthalmrngtH  of-  the  German 
ddeu  Snde^  eonliiiw  mamaaimkm  from  Dr.  Buchner  and 
Icnrn^fdl  TheioaMr  hit  been MncaeoMidereble  amount 
of  eKplanliaa  brtmia  die  eishd  of  mmOi  }uu^%  kingdom 

■  *  "    '  by  the 
very 

I  i  — wniwy  wmsmL  tiwtc^  of  thcm  IwTe  been  lost 
ia  the  veml  te  iilildi  liMqr  «m  being  brought  home,  which 
wia  wradced  dnrisig  the  reoent  gaks  in  die  ChaoneL  Herr 
PI«I  bai  been  douig  lome  laeceafnl  work  on  the  lower  and 

Buddle  Niger. 

Prof.  Gh;seppe  Da.li-\.  a  has  published  the  address 

he  gave  on  the  inauguration  of  the  Chair  of  Geo_.;raphy  at 
the  University  of  Rome  in  November  last.  The  subject  is 
the  I'  lpular  and  the  Scientific  Concc]  tion  of  Geography.  He 
shows  that  while  the  po]>uIar  idea  luis  its  uses,  the  scientific 
concrj^ion  is  the  only  basis  on  which  t!ic  -nl  jcct  can  l)c  studied 
with  profit.  He  itisists  on  the  f«ct  which  has  been  frequently 
exp  iun  iol  in  these  pages,  that  geography  has  really  become  a 
of  nieetinj;- place  for  all  the  science^,  and  that  wliilc  tojK)- 
graphy  m.ay  form  the  gmundwork.  it  rei[-,iires  ,1  kn:>'.\ltil.;L-  of 
moat  of  the  physical  and  biological  sciences  to  understand  how 

Oc  nrfbet  Off  Ike  eeitb  bM  naAed  to 


of  enlentiM  beluMB  die  eftpfeil  of  MuMo  [ 
wd  ue  Cfufftf  IhoHgb  his  pcuntes  bee  been 
unal  Afrioaa  dUkaltiet.    Hb  lafltfrtaiit 


Dk.  Oscar  Lbxz  has  arrived  in  Berlin,  where  he  ha^  been 
lecturing  on  his  joom^  acnMS  the  Sahara  to  Timbuctoo. 

After  all  there  seems  to  be  little  doubt  that  the  news  of  the 
massacre  of  Col.  Flatters  and  the  other  members  of  the  I  raus- 
Saharan  Expedition  is  too  true.  Of  oouxw  tbe  protect  of  a  cail> 
way  aciMs  »•  Sabam  matt  be  ebMidaaed,  b  tbe  mwwtbBc  at 

least. 

From  La  Missiom  CaikoUques  we  Icam  that  news  ha*  at 
length  been  received  respect  iti.^  r>  rc  Law's  espeditton 
Gubulnwavo,  in  Matabcle  Land,  to  U  mzila's  oounby,  which  \ 
kt:own  to  uve  vot  with  tome  misfortune  on  the  road. 
l>assing  the  Insfmld  Mountains  the  party  reached  the  Gieit  SaU 
Kiver,  on  the  lower  course  of  wUch  \yt  presume  that  Capt. 
Phijison-WybnuitBdied.  The  expedition  journeyed,  with  fhllr 
heavy  waggaa,alnv  the  left  bank  of  the  Sahi^  aeedif  llfth 
country  sodlSoBlt  «D  MMtn*  that  fa  soma  fwli  tiMf  oadlo 
hewoatof  dM  ndt»ioad  ibr  thdrwaooa.  Pngmsfaithis 

)rS  Ma 


was  terriUr  slow,  aad  when  d»t  part  of  i 
eountiy  which  oams  MMBO  aott  «f  aOmoee  te  UmiiU  was 
reached,  dUSealtias  buwaaed,  aa  aa^  ^  ail  they  could 
to  hinder  their  paMaee,  Bvattaalljr  «n  AmbI  7>  in  m  rugged 
pass  wbeie,  sumoaoed  bf  Madionas,  tbe  mhaiwiiarias  were  all 
doiag  their  ntaiast  to  cnt  a  road  for  tbe  waggoa,  tkgt  Wdit,  h^ 
an  aecMaat  aot  very  clearly  explained,  got  aeniatad  from  bn 
compawcns  and  was  never  seen  again,  Uioogh  later  news  seems 
to  Mve  reached  Gnbulnwayo  of  hb  safety  among  a  friendlv 
tribe.  Law  and  the  rest  of  dw  party  not  unnaturally  took 
fright  at  this,  and  Icavii^  their  waggon,  escaped  firom  their  savage 
tormentors  in  the  night.  Afler  about  a  fortnight's  march  thej 
contrived  to  reach  U  mzila's  Icraal  in  a  state  of  great  exbatution 
from  fever  and  fatigue.  They  of  course  had  tot' 
all  their  property  with  the  waggon,  but  f 
since  liecn  sent  to  them  from  Gubuluwayo, 

PtRE  DEPF.I.CHI.V,  the  head  of  the  missinn  station  at  Gubtxlu- 
wayo,  has  been  for  some  time  absent  on  an  expedition  beyond 
the  Zamlxtsi,  aini  from  his  long  silence  it  was  thought  that  he 
too  must  have  met  with  some  serious  accident.  He  appnrs, 
however,  to  have  reached  in  safety  an  out-station  at  Tati  in 
Matabele  Laai,  bat  Bo  account  of  Ms  adwatans  baa  yet  beoo 
received. 

Mr.  McCai.l,  of  the  I  ivingstone  (Congo)  Inland  Mission,  is 
said  to  have  f  irmeil  a  station  at  Manyan^ja,  some  2i30  miles  up 
the  Congo,  above  the  Yellala  Falls,  and  he  has  no  d uubt  af>oat 
being  able  to  reach  Stanley  Pool  this  year.  The  comparatively 
rapid  progress  thus  made  by  following  the  right  bank  of  the 
Congo  will  probably  induce  the  Baptist  Missionary  Society's 
party  at  S.an  .s.ilvador  to  alter  their  tactics  ai>d  follow  the  line  of 
the  river,  instead  of  wasting  their  energies  in  fruitless  attempts 
to  make  their  way  by  land  through  the  hostile  Makuta  towns  to 
Makwekwe,  on  the  left  bank  of  the  Congo,  above  Manyanga* 
and  so  on  to  Stanley  Pool. 

The  French  Geographical  Society  held  its  annual  meeting  on 
Friday,  April  29,  when  Admiral  La  Roncij:re  le  Noury  was 
elected  president.  On  the  occasion  of  a  proposal  to  erect  a 
monitment  to  Col.  Flatters  and  his  companions  it  was  resolved 
to  inscribe  on  tablets  the  names  of  all  tbe  martyrs  of  geqgi^hjf 
who  have  lost  their  lives  in  any  exploration  in  Wtidl  ue  Rniicb 
Geographical  Society  has  been  interested. 

Dr.  O.  F.  von  HoLLiMoonrF  has  just  published  separately 
at  Berlin  (Reimer)  two  maps  which  have  been  drawn  from  his 
surveys  by  Dr.  Kiepert  for  tbe  Berlin  Geognjplikal  Sodety'a 
Zatitkrifl.  One  is  an  original  map  of  the  hul-eoaatfy  aanh 
and  west  of  Peking,  white  the  other  embodka  foatas  la  the 
Chinese  province  of  "  Dshy-U^"  and  environs  of  Tkatrfa.  Tk, 
Mollendorff,  as  we  have  before  mentioned,  dafaaa  to  be  an 
authority  on  the  subject  of  the  tnnslitenlkm  of  CUaeso  soond^ 
but  we  doubt  if  many  peopU  in  tids  oonnliy  irill  rococnise  fat 
"  Dshyli "  the  name  of  tbo  aubapoHtan  pRninee  (C 
yet  the  maps  are  issned  wiMh  Bagbh  titles. 


THE  FUTURE  DEVELOPMENT  Of 
ELECTRICAL  APPUANCES^ 

THE  lecturer  began  bv  referring  to  our  obHgsHoaa  tokboM- 
tory  workers  and  the  necessity  for  a  larj^er  cndowmeat  o( 

original  research.    The  applied  science  of  the  future  lies 

'  Abstract  of  »  lecture  delivered  by  ProC  Joha  Ferry  at  a  nceiiog  of  llw 
Seciityar  Anm  MaKh  S4. 
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idriUa  mi  naall  ia  Ibt  opantlons  of  mn  vbo  widt  m  pure 
dianiittrf  and  pihfiieih  tad  it  is  e»iMda]|r  tin  «f  hbontiocy 
woric  in  decmci^  tut  even'  day  a,  nut  wes  new  Iia«  m 
iCMndi  opcflinK  ^>  before  nin  wIiiA  Ui  mowMk  do  oot 
■Dow  Ub  to  Mww  vp. 

bfheq>pBelaeiaice  of  dectncity  certtin  fined  Irnri  tdl  us 
taoA  about  Oe  firtor*  wUcfc  ia  not  Kcnerally  knoini ;  ud  it  u 
lint  necessary  to  become  MqmiotedwitliUMMlinra  if  we  would 
speak  of  this  future.  Bj  anoMnm  expcriaMte  the  lecturer 
awnrad  thet  etectriciens  en  deellag  widi  meesimble  diing<,  and 
hegpmiD  wall-dieets  cndi  iofoimetiaa  ot  teemed  wfficicnt  to 
give  eaact  ideas  in  this  nuitter  to  a  popular  nndieaee.  These 
watt-aheati  had  alio  been  put  in  a  printed  form  aad  dicolated 
!  tlia  imtifHf    The  foUowing  ia  aa 


\VALL-&UXtT  I. 


m  mmt  *  Ust  Wattr. 

Steaot'Saap  buriLs  cool 
to  a  higher  level. 


and  lifts 


yiMUMsaaax  IL— £uRTSJcaL  UaoMtrron 
(fOKB  xATim  AtnuncmATi) 

JMilaiKe  of 
Olw  yard  of  copper  wiie,  iWili  ri|Jli1i  of 

an  inch  diameter    0*002  obm. 

One  mile  drdinary  iron  telfgnaph  win     10  to  ao  ohms. 

Sonnof  onratiauHneella   40  to  1.000^000 

A  food  Idcgntpli  Himlatof    4,000^000^000^000 

Electromotive  /one  of 

A  pair  of  copper-iron  juitclioas  at  a  Vulu. 

difiercncc  of  temperature  of  t'Fahr.s  0*000,01 

Contact  of  zLr.c  anU  copper                    s  o'75 

One  DaiiieU's  cell                                  s  I'l 

Mr.  Latiiuer  Clark's  tiandard  cell  ...    =  1*45 

One  of  I  Jr.  I)e  La  Kue's  batteries  ...    =  11,000 

Lightning  lU^iteit  probably  many  millions  of  volts. 

Current  measured  by  us  in  some  experiments : — 
Uiiilg  dectronetar   =   almost  infinitdr 


dif- 


Ui^ing  delicate  galvanometer   

Current  received  from  Atlantic  cable, 

\\  hen  Ivvenly-l'ive  words  per  minute 
arc  \ic\n^  -.ent   

Current  in  rr  lin.iry  land  telegraph 
lines   

Current  frDm  dynamo  machine  ... 

In  any  ciicui;,  current  in  webeiB  ... 
in  volts  4-  rtsiriaiut  in  ohms. 


currents. 
=0  000,000,000,040 


=0*000^001 

=0*003 

=5  to  100  Webers 
*  eketnmtHv*  fmt 


2.  Encrg\  .ivailabic 
amount  of  water  lifted  ;■ 
ferenoe  of  level. 

3.  If  we  let        the  water 


flow 


aw:iy 


thi 


ciiaiinci  tu 


lower  level  w  ilhout  doiujj  work, 
iti  energy  is  all  converted  into 
heat  twcauae  of  fricUooal  re-^ist- 
aoce  of  pipe  or  diannri. 

4.  If  wc  let  water  work  a 
hoist  a*  well  as  flaw  thtdugh 
channel',  lc!.s  water  llo«  s  than 
before,  less  power  is  wabteU  in 
ftietioa* 


may 


1  loWCVi. 

be  the 


a:.  1  narrow 
thaiincis,  water 


Wall  shekt  III. — Rate  ok  Proottction  ok  Heat  calcu- 
lated IN  THE  SHAPE  OF  HoRSE-POWER 

la  the  wliole  of  a  circuit      current  in  wclicrs  X  eUclromolive 

firethi  volts  746. 
In  any  part  of  cimdt  =  current  in  webeis  X  J^Strout  of  pUem- 

lial  at  the  two  ends  of  the  part  of  the  ciiaut  hi  qnestioii  -i- 

746. 

Or,  =  M|aare  of  cnoit  In  wdbcn  X  naiitaaee  of  Oe  part  In 

ohms  -i-  746. 

The  distinction  which  must  be  made  between  electricity  and 
electrical  energy  ■wzs.  dwelt  upon,  A  miller  does  not  merely 
speak  of  the  quantiiv  of  water  in  bis  mill-dam  ;  he  has  also  to 
consider  the  height  thrott);h  which  it  can  fall.  A  weight  of  one 
tbou^Ltul  pounds  falling  through  a  distance  of  one  inch  repre- 
•ent-  the  same  energy,  that  is,  gives  out  the  same  amount  of 
work  in  falling  a.s  one  |x>und  through  one  thou  and  incbe*.  A 
mere  statement  then  of  the  quantity  of  electricity  given  out  by  a 
Bwchlne  b  in^uflicient ;  it  is  also  necessary  to  state  what  b  the 
height  or  difference  of  potential  through  which  it  is  falling.  The 
quantity  of  electricity  ia  a  thuadcr  cInuJ  is  c  imparatively  !injall, 
but  the  differencf  of  puicniial  through  wliich  thi>  i|u,intity 
pij  '_•  \<hen  discharge  occurs  is  e.xceedii)[;ly  >jrcal.  i;  1.  with 
the  two  factors  of  the  electrical  energy  devclo|ieil  l>y  thi  ^Inss 
machine.  The  quantity  of  eleclriciiy  obtainable  fr: m  tins 
machine  is  comparatively  .small,  but  it  is  like  a  small  qu.intity  if 
water  at  an  exceedingly  fjreat  heif;hf,  whereas  in  all  these  o-licr 
machines  we  have,  in  the  analo(»y  of  the  miller,  a  very 
quantity  of  w  ater  and  a  very  .small  difference  of  level.  1  I'Jt  this 
water  anal^  gy  licfjre  you  because  you  have  all  more  or  less 
exact  notions  ab  iut  u  ater,  and  because,  within  certain  limits, 
the  analosfy  is  a  very  true  one.  I  have  traced  it  more  fully  in 
the  wail-shec't.  Of  this  and  the  otibtr  waDpdieeta  each  of  |on 
posacmes  printed  copies. 


m  Wkiit  to  Uu  Eleetritity.' 

1.  Generator  burns  ziuc,  or 
uses  mechanical  power,  and 
liftii  electricity  to  •  M^te' kwol 

or  potential. 

2.  Energy  avaiUbj?  is, 
amount  of  electricity  •  uiUer- 
ence  uf  [xitcjitial. 

3.  If  wc  let  all  the  electricity 
llow  ihroafih  a  wire  from  one 
-crew  of  our  generator  to  Lho 
other  n  ilhout  doiiijj  work,  all 
the  cleclrical  energy  is  con- 
verted int.j  hcot  of 
sisiauce  of  wire. 

4.  If  vie  lot  our  electricity 
work  .1  mac';uic  as  well  cs  llow 
thr  iu^h  wiro,  loi  llowa  than 
bet' ire,  less  power  is  wasted 
through  the  Kcialaiice  of  the 

wire. 

5.  However  long  and  thin 
the  wires  may  bo,  electricity 
maybe  Ir.  .i^jht  fiom  any  dis- 
tance, however  great,  to  give 
out  almost  all  its  original  energy 
to  a  machine.  This  requires  a 
great  lilfeieiice  of  potCOUala 
and  a  small  current. 

from  tafo  large  Gramme 
and  laaipB,  that  electrical 
_  may  be  sent  to  a  distant  plaee  and  tteca  eon  retted  into 
heat  and  light,  the  methods  taken  at  the  City  and  Guilds  of 
London  Institute  for  siuultaneoosfy  nwasuring  meelianical  wortc, 
currents  of  electricity,  resistance,  the  eaadle-power  of  eleetfic 
lamps,  \:c.,  were  described,  the  dynamometers,  pbotoinatli% 
&c.,  being  exhibited,  as  well  as  diagrams  showing  their  ooa< 
itniGtion.  Actual  measurements  were  nuule  of  the  strengths  of 
currents  and  the  candle-power  of  an  decttic  li£^  Many  of  the 
contrivances  in  oae  were  inveiiled  bf  the  leetarer  and  hu  friend 
Prof.  Ayrton. 

The  transmission  of  medianical  power  to  a  distance  tbrongji 
the  agency  of  electricity  was  illustrated  bgr  a  number  of  expen- 
ments  ;  the  drivinj^  of  a  lathe  arid  other  machines,  and  pnof 
that  the  motor  which  gives  oat  power  at  the  distant  place  pro* 
duces  a  beck  electromotive  force  01  posed  to  that  of  the  generator. 

"  Now.  w  liat  do  these  examples  show  you  ?  They  &how  that 
if  I  have  a  steam-engine  in  my  back  yard  I  can  tran-nnit  power 
to  various  machines  in  my  house,  and  if  you  were  to  measure  the 
power  given  to  these  machines  you  would  find  it  to  l>e  less  than  half 
of  «  hat  the  engine  driving  the  outside  electrical  machine  gives  to 
it.  Further,  when  we  wanted  to  think  of  the  healing  of  buildmrs 
and  the  boiling  of  water,  it  was  all  very  well  to  eak  of  the 
conversion  of  electrical  enc rgy  into  heat,  but  nuw  «e  find  that 
not  only  do  the  two  electrical  machines  get  heated  and  -Mve  1  .".t 
heat,  but  heat  is  given  out  by  our  connecting-wires.  V»  r  ii.avc 
then  to  consider  our  most  important  question.  KIcctricTl  i  nt  rgy 
can  be  transmitted  to  a  distance,  and  even  tn  many  thousnr.d^  of 
miles,  but  can  it  lie  transformed  at  the  distant  place  mto 
mechanical  or  any  other  rccjuited  form  of  energy,  nearly  e'lual 
in  amount  to  what  was  supj  lieil  ?    I'rifortann'.cly  I  must  say  that 


may   uc    uic    eiiamie;s,    w  ai 

may  be  brought  from  any  dis- 
tance, however  great,  to  give 
out  almost  all  its  original  energy 
to  a  hoist.  This  requires  a 
great  head  and  null  qmntiiy 
of  water. 

After  showing,  by  paaabig 

I  through  certain 


hitherto  the  pr.actical  answer  ii'.rnle  ti 


istins  machines  is 


'  No  '  ;  lliere  is  always  a  great  waste  due  t  f  lho  heat  spolitn  of 
al>ove.  Hut  fortunaroly  ue  have  faith  in  the  n'.ca-ureriieiit~,  of 
which  I  have  already  .ken,  in  the  facts  given  ns  by  Jniilc'* 
exp.crimcuts  :itii.l  formulated  in  ways  wc  can  understand.  And 
these  fact.s  tell  us  tliat  in  electric  nvachiiics  ul  the  future,  and  in 
their  connecting- wire*,  tlicrc  will  be  little  heating,  and  therefore 
little  loss.  We  shall,  I  believe,  at  no  di.stant  dale,  have  great 
central  stations,  possibly  bitualeil  at  the  bottom  of  coal-pits, 
where  enormous  steam-engines  will  drive  enormous  electric 
m.ichines.  We  shall  have  wires  laid  along  every  street,  tapped 
into  every  house,  as  gas-pipes  are  at  ])resent  ;  we  slutU  have  the 
quantity  of  eletlricity  u^ed  in  each  house  regi-^tered,  a.s  gas  is  at 
present,  and  it  will  Ijc  ^a>.sed  through  little  electric  machines  to 
drive  machinery,  lo  [  r  educe  ventil*tion,  to  replace  .'toves  and 
fires,  to  worI(  apple-parers,  aad  mangles,  and  barbers'  brushes 
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ax 


odier  thingi,  as  well  as  to  give  everybody  aa  alastrle 


■^Pmbably  yoa  tUak  it  TCiy  strufe  that  X  aimld  ihoir  7011 
at  liiiffirirncT  of  dectric  Inm— fwini  cf  wtip,  — i  ften  aake 
lUs  KIT  bold  aMtiMi.  WdL  Aa  fiwt  ialbtt  te  ofdinaiT 


WaB^ 

machines  in  tue  bave  not  beea  oonitiiictad  with  a  view 
MUST.  They  have  bean  conatnKtad  to  ikow  that  brilfiaat 
Hfptt  and  eoMiderable  power  may  be  pndneed  fiom  small 
nr*"— ■  Tbflv  have,  at  a  oompantiv^  iudl  ooa^  attracted 
MMdoB  to  tta  net  that  dertiteity  b  an  important  «0Bcy.  la 
to  tm  th^  hava  done  well ;  hot  on  the  otliar  baaa  they  gave 
itae  to  the  wdl-hnown  assumption  that  jo  par  eeaL  of  the 
i  power  Kiven  to  the  generator  wat  the  manmam 
:  whico  conld  be  taken  from  the  motor.  Hie  tnie  solu- 
liaa  of  the  problem  of  tiansmiuion  of  power  was,  I  believe, 
fat  g^*en  by  Prof.  Ayrlon  in  Ua  SbefRcId  BritiUi  AMOdation 
It  bad  been  suppaaad  that  to  tran'smit  dm  power  of 
Falls  to  New  Yoric  a  copper  cable  of  enormoos  thick* 
'wonld  be  needed.  Mr.  Ayrton  ■howed  that  the  whole 
power  mieht  be  tnnamitted  by  a  fine  copper  wire,  if  it  could 
only  be  sufficiently  well  insulated.  He  also  du>wed  that  instead 
of  a  limiting  efficiency  of  50  per  cent.,  the  one  tbing  preventing 
oar  receiving  the  whole  of  oar  power,  is  the  mechanical  frio- 
thia  which  occurs  fai  the  machiaeti  He  showed,  in  fact,  bow 
to  t"*  rid  of  electrical  frictloa  I  will  briefly  give  yon  our 
reasons.  A  machine  at  Niagara  receive*  mechanical  power, 
and  generates  electricity.  Call  this  the  generator,  and  remember 
that  Wall -sheet  III.  teacbe*  us  that  the  mechanical  power  is 
pnpoftional  to  the  electromotive  force  produMd  in  the  gener- 
ator, mnltiplied  into  the  current  whidi  is  actually  allowed 
(0  flow.  Let  there  be  wires  to  another  electric  machine 
hi  New  York,  which  will  receive  elcctrioity,  and  give  out 
■HChanical  work,  a;  this  machine  does  bete.  Now  I  showed 
yoa  a  little  wbile  ago  that  this  machine,  which  may  be  called  the 
,  produces  a  back  electromotive  force,  and  the  mechanical 
•  given  out  is  proportional  to  the  hack  electromotive  force 
iaaltiplied  into  the  current.  The  current,  which  is  of  course  the 
same  at  Niagara  as  at  New  York,  is  proportimal  to  the  differ- 
ence of  the  two  electromotive  force-i,  am)  the  heat  wastci  is 
pr"?portitmal  to  the  «j;nare  of  the  ctirrent,  ^  ou  see  then,  from 
Wall-iheet  III.,  t'l  i*.  we  h.ivr  the  simple  proportion — power 
'jiitiaed  i<  to  power  wa^.ted,  a«  the  Vnck  electtDmritivr  force  of 
•he  nwtor  is  to  th«  ilitierence  l>etwfen  clectrom  ■  fircv  nf 
;;eneTntor  irj'l  motor.  This  reason  is  very  Portly  and  yet  very 
rxtc^i )  in  w-n  in  WaU^heet  rv.,  a  priated  copy  of  wMA  pan  all 
bold  in  yoor  hands." 

WAtx^rar  IV. 

Letckctromotiveforceor  na«f»torbe£;  of  BiotorF.  Let 
total  iwitance  of  circuit  he  R.  Then  if  we  call  P  die  bofae- 
powci  laeetved  by  the  generator  at  Niagara.  Q  the  horse-power 
cnaa  oat  bf  motor  at  New  Vurk,  timt  i-s,  utili>c(l.  II  the 
hone-powcr  waked  aa  heat  in  machines  and  drouit.  C  the 
eamat  flowiaf  Ibiumjli  tba  oiraiit. 


p_E(E  -  F) 

74«R 

O.^F(E  -  F) 
^         746  K 
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Q  :  H  : :  F  :  E  -  F 
'To prt H  aaae  Aortly  alill,  the  pomr 
to  the  iqnaR  of  Oe  cancat  floirhis,  whan 


it  propoitkMial 
the  power  utilised 

>s  propoitioMl  to  the  cnirent,  aaS  alao  to  the  dcetnoMthe 
force  of  tlia  molor.  The  greater,  thro,  vre  make  the  aleoiro- 
BMitivc  forai^  dw  kai  b  the  kna  of  pcwer  in  the  whole  open* 
tiaa.  Perhaps  yon  will  see  this  better  from  the  water  analogy. 
A  oaall  quantity  of  water  flowing  through  a  water-nuun  may 
convey  a  liuge  aaiovnt  of  enet^,  if  it  only  has  .<ufr>cieni  head. 
The  frictianw  leas  of  power  is  independent  of  the  head,  but 
-lepends  vvry  much  on  the  ouantity  of  water.  In  the  model 
'.M'VK  yen  is  the  water  analogy.  Here  is  a  reaarvoir,  whidi 
I  ohall  call  At  kept  filled  with  water  by  a  <:team  pump,  which 
draws  the  water  fronv  the  sea-level,  whicli  I  shnli  c.ill  k.  Water 
^kiw«  fmn  reaerroir  A  ta  distant  reservoir  it,  uhere  it  drives  a 
tnrbine  giving  oirt  wtwk  dae  to  its  head  B  K.  The  ctrrrent  from 
A  to  B,  throusfa  the  eoanMuicating  pipe,  is  the  same  alwayi^  so 


Iaifi^hae|icatiBeed,liasaoif«B  la  Ita  aMnrable  part, 
a  eomnntator  of  nali  fiietioiaal  laditance.  Electric 


long  as  A  and  B  are  at  the  same  difference  of  level,  and  therefore 
tbe  frictional  loss  of  energy  is  always  the  same,  whereav  the  work 
Utilised  from  B,  by  driving  the  turbine,  increases  proportionally 
to  the  bcUtt  of  a  above  sea-level.  The  result,  then,  to  which 
the  abovelawa  led  as  was  that  for  the  future  development  of  the 
ttanantsirion  and  dbtribution  of  electric  energy  it  \^'ill  be  necessary 
to  aaa  electrie  machines  of  great  electromotive  force.  Indeed 
so  iBSportaat  must  this  pinciple  become  that  we  believe  there 
is  E  fUaia  hi  tUs  direction  for  the  employment  of  even  plate 
dwtriad  naeUaMb  andi  as  that  of  Holts." 

a  discussion  of  methods  of  obtaining;  great 
lir<  Pewy'i  own  ways  of  carrj'ing  out 
ia  Ma  owa  dynamo-machine,  which  is 

and  has 

-       -     lighting 

and  heatbic  tdeplMBa^  aad  deetaie  lailways  of  the  fnturc  were 
all  spoken  of  al  fOealiatiBaB  of  fte  transmiiaioo  of  energy 
by  electrical  meaa^  and  ts  lacb  Ih^  anut  be  pwemad  hf  ne 
above  principle. 

It  wa«  then  sbom  experl—rtdjf  thift  dachilial  energy  amy 
be  stored  up  in  ooorfdenbte  maidaea  is  aa  awrilable  form'fw 
future  UM^  aad  the  heariagof^thb  feet  on  the  fataia  ntiliaadoD 
of  great  Mt  nriable  oatanl  •eaiees  of  power,  aadi  aa  the  whkl 
and  tidev  was  dwdtapoa. 

The  rmainder  of  the  leetm  wat  tented  to  the 
of  the  principle  of  lecmieut  eliecti ;  one  illBitnithN 
as  follows :— "  If  I  very  much  alter  die  atagaetie  Md  fai  thit 
telepliooe,  by  briiu;fa|g  a  powerful  magnet  near  It^  with  ;rrent 
care  in  liatenmg  I  hear  (be  bintest  s^,  doe  to  tiie  diaphragm 
settling  itself  mto  a  new  podtioB,  ns  vibrations  >w>7 
as  it  does  so ;  and  if  I  breaght  a  mall  magttet  near,  I 
should  bear  nothing.  And  yet  the  efaange  of  magnetiam  ameh 
produces  the  loud  telephonic  effects  which  we  listen  to  it  etaaiat 
infinitely  smaller.  Why  is  this  ?  It  is  due  to  die  rapid  ree0> 
rence  of  the  effiMta.  Now  you  .are  all  aware  of  the  importaflet 
of  the  telephone  at  aaMthod  of  commnnkatkm;  I  bdHeve  dwt  a 
much  greater  importaaea  Is  fa  itore  ftr  it  as  a  hboratny 
appliance." 

The  photophone  and  the  method  by  means  of  which  Messrs. 
Ayrton  and  Perry  determined  the  index  of  refraction  of  eboirit^ 
finding  its  square  to  be  rot^ly  the  same  as  the  mean  vahe  ef 
its  measnrea  specific  inductive  capacities :  the  use  of  a  power- 
ful sub  marine  source  of  musical  sound  as  a  coast-warning, 
which  mi^ht  be  beard  in  a  riiip  well  above  all  other  soandi,  aad 
the  experiments  which  have  been  made  by  the  lecturer  aad  Ua 
colleague  in  this  <fireetion;  these  and  odier  matters  ware 
discus^  as  examples  of  the  use  of  the  principle  of  recnrreat 
effects.  The  lecture  concluded  by  an  account  illustrated  by 
experiments  of  Mr.  F.dward  Bright^s  method  of  de- electrifying 
woollen  yam,  and  of  Messrs.  Ayrton  and  Perry's  plan  for  sseieg 
by  electricity  what  is  occurring  at  a  distant  place.  A  idcaiam 
cell  moving  over  an  image  at,  say,  York,  gave  corresponding 
light  and  shide  to  corresponding  parts  of  a  screen  at,  say, 
I-ondon.  Mr.  Perry's  York  image  was  very  simple,  bciaff  a 
series  of  black,  grey,  and  white  sqoaKS,  wMdl «««  tlHUSSf 
reproduced  on  the  distant  1 
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tbeir  profession.  TheN  lewnAaa  an  401  in  pr<^ess,  but  pte« 
liauaary  reports  have  kaaa  taned  hf  dw  CooButlc^  of  wmdi 
we  prapose  to  mve  a  brief  aeoont, 

nt ManbmHg  md  Tmperiwi^ Stti,r-<kiitvt^^}Mm ea 
tUssnbieBt  have  htely  appeared  la  oar  oolaiam,  and  aDorfoB 
hasbeeaaMMle  to  (ha  a^oit  by  Mr.  Wm.  Andersoot 
to  dht  CtMua^tee  wko  were  appointed  specially  to  ' 


tUs  dMtoJt  ^amtkn,  Kr.  AiweiaeB'sfyirt,  which  eonUn 
mndi  aaafid  information  fa  a  eoa^ianlivRf  laiall  oowueai,  is 
itself  too  long  for  our  pages.  We  therelim  gh«  die  fiillaanflg 
rtmmi  of  the  question,  taking  Mr.  Aadersoa*s  report  aa  «nr 
baris>— 

WUbt  die  theory  of  this  snbjed  is  in  a  venr  vague  and  n* 
certain  con^Htioa,  ue  fiicts  are  exceedingly  weli  knowa,  aad  an 
daily  applied  fa  ataieat  emcy  departmeat  of  arts  aad  maaoiu* 
tuies.  wherever  sted  tools  are  used  it  is  neoeasary  that  ther 
should  be  hardened  aad  tearaared ;  since  the  ordinary  tool-steef, 
«s  aappUed  diicAy  fkoat  Sacffidd^  it  too  soft  for  eattfag  end 
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simding  purpoic^.  It  kii'  w.i  however  \\\\\  if  ;i  piece  of  ihi^ 
steel  be  heated,  and  then  suddenly  ci>oled  (genfrally  in  a  iiath  of 
water  or  oil)  it  becomes  much  harder,  not  only  on  the  -uif:ice, 
but  throughout,  provided  its  thickness  be  not  cxc  s-sivc.  1  he 
gKater  the  range  of  this  cooling  (in  other  words,  tlic  dilTcrcncc 
between  the  temperatures  of  the  steel  and  the  Kith  at  the  first 
moment  of  "quenching")  the  more  intense  is  the  h;\r;ltn;n;;,  l  ut 
at  the  same  lime  the  greater  the  hrittlene^s  of  the  piece.  Hence  it 
is  always  de«irahle  that  the  range  of  co.ilinf;  ".hould  be  as  small  a«  | 
is  consistent  with  the  steel  acquiring  thai  degree  of  hardness  which 
Is  csseuti.ll  for  the  work  it  has  to  do.  This  condition  is  secured 
by  tlie  further  operation  of  tcmtjerin^f.  In  this  prcH:c^s  the  steel 
is  first  h.ardened  to  excess  by  rapid  co  iliiig,  then  re  licated  with 
great  care  to  a  certain  temperature  c  inespciidin^  to  the  purpose 
for  which  it  is  intended,  and  then  qucnchcxi  again  from  that 
temperature.  The  particular  point  at  which  to  stop  the  rc-heating  I 
is  recognised  by  one  particular  hue  in  what  arc  called  "  the 
colour!,  of  tempering,"  i.e.  a  fixed  range  of  C'jlour>,  commercing 
with  pale  yellow  and  ending  u  ith  dark  blue,  "!iic;i  the  steel  is 
always  seen  to  assume  in  ■■ucces.iion  .as  its  tem-nT.iture  gradually 
rises.  Thus  the  article  in  question  he  a  sword  it  is  heated  to 
a  bright  blue  ;  if  it  be  a  cold  chisel  it  is  i-toppcd  at  a  browni>h  ' 
orange. 

The  various  .attempts  to  explain  these  singular  facts  (at  least  on 
the  part  of  French  and  English  metallurgists)  are  set  forth  in  the  \ 
Committee's  Reixjrt.  In  the  first  place  il  seems  now  to  be  gene-  i 
rally  held  that  pure  steel  is  a  c.impound  of  iron  aad  carbon  only, 
and  that  these  two  element.s  exist,  not  in  a  state  of  chemical 
combination  (forming  some  definite  carburet  of  iron),  but  of 
intimate  mechanical  mixture  sach  ai  chemists  call  by  the 
Dame  of  "solution."  The  question  next  arises,  What  is  the 
exact  condition  of  each  of  these  independent  elements.  In  the 
case  of  Tcry  soft,  or  "grey,"  cast-iron,  it  is  known  that  the 
carbon  is  not  wholly  in  soltition,  Imt  occnrs  portly  in  molecales 
of  pore  graphite.  Following  this  Unt  If.  JilUn  llM  advanced 
tbe  theory  tnat  molten  cast-iron,  or  wdlw  ilMit  k  •  nlntion  of 
liquid  carbon  in  liquid  iron ;  tfaiit  Older  doir  fHWiBBg  pan  tbe 
carbon  separates  as  ^aphite,  whik  Iht  iMHllkAcr  cwnHnaw  in 
solution  ;  bat  that  wuli  npid  eooBlig  ttit  Kparatioo  does  not 
take  place,  and  tin  whoh  of  tht  earbo*  crystallises,  fonniag, 
a  *«MlitioB"  of  oiMlliMl  owbon  in  Mwciihou 
inm.  Thnviewof  tlw  diObtaee  betwMB  Imd  aadtofleut- 
iron,  or  hard  and  soft  steel,  is  accepted  by  Caroo,  Akerman, 
and  others,  partly  on  the  ground  that  hardened  steel  dissolves 
c m  1r  cly  in  hydrochloric  acid,  while  the  same  steel,  after 
anr.c.iUug,  will  leave  a  residue  of  insoluble  carbon.  Jullien,  how- 
ever, goes  beyond  this,  and  would  explain  the  whole  phenomena  of 
hardening  on  the  sauic  principle.  He  hold*  that  carbon  li(^uefies 
In  presence  of  red-hot  iron,  and  ia  ofaMwMl  I7  it ;  that  if  the 
mixture  is  cooled  slowly  the  carboB  nmiiiii  uaorphons,  but  if 
cooled  quickly  iho  carbon  ctyitalWitit  in  tbe  dtaimoiid  Conn ;  and 
thus  hard  steel  itiiBn  HI  inn  amris  of  dioaund.  lUa  theory, 
tbooiii  iMcnkwIraimitad,  bboHi  ndir  tht  dUhoBv  that 
tlw  fiqaefaetioa  of  carton  hM  uevar  btcs  OMWIM  aoUeved; 
and  also  that  it  gives  no  eanhnaUon  wbaMMr  of  the  phtnoiBeiMt 
of  tempering,  especially  Ots  diMMCterinte  oolonrt.  On  tiie 
other  hand,  Barba  and  Akerman  hold  that  the  bardenis;  of  steel 
is  due  to  tbe  severe  compression  produced  in  the  outer  Uyers  by 
the  contnietionin  rapid  cooling ;  this  compression  at  onee  retain- 
ing a  greater  proportion  of  carbon  insolation,  and  retidering the 
whole  mas-  more  physically  dense  and  compact.  But  the  Report 
paints  uui  that  the  outside  layers,  which  are  die  hardest,  are 
brought  into  a  stale  of  tension,  not  compression,  owing  to  their 
inability  t<>  contract  over  the  hotter  mass  Inside. 

For  thrse  reasons  the  Coonittee  have  rejected  both  these 
theories,  und  ^iropose  ooe  of  tbdr  own,  due  apparently  to  Mr. 
William  Anderson,  bat  anggeaUd  bjT  the  experiments  of  Edison 
on  platinum  wire,  an  uoowt  of  wbidi  appeared  in  NATtJRE, 
vol  XX.  p.  545.  Tlulf  nCer  tolbe  tamli^WBipMd  Inct  that 
ordinary  si  eel  contains  ft  certain  pnptwtiiHl  of  oochdad  gBMs 
(consisting,  accoc^iing  to  Miillcr,  Or  b|dni!(>n,  nItRlglWk  and 
carbonic  oxide).  They  suggest  tb«t  tbe  npplieaticn  of  bent 
comci  thcao  gases  to  m  expelled  through  muiute  fissnies  which 

Kin  the  steel,  aa  tliey  opened,  according  to  Edison,  in  the 
Mun  wire  obaenod  bjr  Urn  ;  and  that  sudden  cooling  prevents 
&»  ie«liao(ption  of  wbat  baa  been  expelled,  periiaps  actually 
taadalo  eapd  tbe  itmnlnder.  toOn  loea  or  these  gases  the 
wttilfawo'n^t  ^fwiter  and  bwtdfrttiwt  %t%1fi  Vthomctalbe 
now  exponded  ti7  gentle  benlfaig^  dw  liianMB  opaq,  rMbeotptiaa 
b^bw;  ana  tbe  wions  duncia  wfaidhlfae 


duriii;;  this  procc  s  arc  marked  by  the  succession  of 
which  are  characteristic  of  tempering.'  The  Committee  propose 
to  make  a  scries  of  experiments  to  test  the  truth  of  this  theory, 
which  is  certainly  ingeni  us,  and  if  confirmed  woukl  go  far  to 
remove  the  difliculties  which  beset  this  im^x>rtant  subject. 

Fi^rm  of  h'h  tUJ  Joinis.  — The  second  Report  is  written  by  Prof. 
W.  C.  Unwin,  of  Cixiper's  Hill,  and  is  on  "the  best  form  of 
riveted  joints  to  resist  strain  in  iron  or  .steel,  or  in  combination." 
It  may  l-e  wcK  explain  that  fiy  a  "  riveted  joint  "  is  meant  the 
mode  of  fastening  together  the  strips,  or  plates,  out  of  which 
(■oilers,  '.[inks,  girders  and  other  stnicture^  in  Nsrjught  iron  or 
steel  are  bu  ll  up.  'Iliis  mode  in  its  simplest  form  is  as  follows  :— 
A  row  of  ll  ile,  1,  punched  or  drilled  along  the  edge  of  the  two 
plates  to  be  united,  and  these  cd^cs  arc  then  made  to  lap  over 
each  other  so  that  each  hole  in  one  pialc  c  iines  fair  with  a  hole 
in  the  other.  A  red-hot  rivet  (that  is  n  pin  'isilh  a  nxinded  head) 
is  then  passed  through  both  holes,  .and  the  crifl  is  ^livpncii  f],>wn 
by  hammering'  ur  prcs^sure,  ^o  as  to  form  a  second  head.  The 
two  plates  arc  thus  p.inned  together  by  the  ri\ets,  and  so  long  as 
these  remain  entire  they  cannot  be  separated  without  tearing 
across.  Such  a  j  jint  is  called  a  "single-riveted  lap-joint. 
It  is  obviou>  tliat  the  plate  mast  be  greatly  weakene<l  by  the 
piercing  of  the  h'>les ;  and  a-  a  matter  of  fact  it  ap]>ears  that 
such  joints  cannot  be  arrangcfl  to  give  more  than  almiit  half  the 
strength  of  the  solid  plate.  To  increase  this  "proportion  of 
strength,"  as  it  is  termed,  the  rivets  are  snmetimes  arranged  in 
two  or  three  rows,  ami  of  c  nir-c  more  widely  spaced  in  each 
row  ;  or  the  edges  of  the  \v,a  plates  are  simply  broi^bt  up 
against  each  other  and  secureil  by  either  ono  Or  two  **COV«r- 
strips  '■  fitting  over  and  riveted  to  b.jth. 

Kach  of  thr-e  f-irms  demands  a  separate  investigation  in 
order  to  fix  its  design.  Thus  a  single-nveted  lap-joint  under  a 
tensile  stress  may  fail  in  any  one  of  the  following  ways  :  (i) 
the  rivet  may  cut  into  the  plate,  enlarging  and  injuring  the  hole; 
(2)  the  plutc  may  cut  into  the  rivet,  and  f.n.illy  shrar  il  ulT.  13) 
the  [>an  of  the  plate  between  the  rivet  and  the  edge  may  break 
through,  allowing  the  rivet  to  come  away  from  the  plate  ;  (4) 
the  plate  may  simply'  tear  across  alon^  the  line  of  rivets.  It  is  clear 
that  in  a  perfect  joint  the  dimensions  most  be  such  tha:  tlie 
resistance  to  each  of  these  modes  of  fracture  should  be  the  same, 
and  should  have  its  greatest  possible  value.  This  could  be  easily 
arranged  if  the  absolute  resistance  of  the  material  to  th^e 
various  forms  of  stress  tsere  accurately  known.  But  the  values 
of  these  re»istances  are  of  course  very  different  for  steel  and  for 
iron :  they  also  vary  considerably,  whether  in  steel  or  iron, 
according  to  the  qualily,  and  to  some  extent  according  to  the 
thickness.  Hence  experiments  on  these  values  become  abso* 
hildy  necessaiy  before  any  correct  design  esn  be  made  out. 

Tna  eoane  wbidt  aan  anailnwnia  ahonid  toko  is  Mrlv 
skeidMd  ont  bf  Ot  aMlMir  of  dw  Aqportaoir  befannSi  A 
good  and  mumrm  qttaUty  of  iron  or  steel,  as  the  ess*  may 
be,  shonid  fiat  bt  selected,  both  for  phla  aad  riveta>  Hit 
resiaiaaeeaf  tbis  aiataiM  to  the  various  form  of  aboaAodd 
then  be  carefnlly  aeewlttmid  by  experimenls  OMrin  liatti  wldt 
simple  bars  or  platca,  and  alao  with  actnal  tfanted  joints,  so 
designed  that  they  diall  be  certain  to  ftfl  in  one  panigiisr  way. 
These  constants  oBoo  soHled,  it  la  ee^  to  ffielcnleitn  fat  any 
description  of  joint  the  dbncneioaa  wfaiA  will  gisc  tbe  bMMt 
nroportion  of  strength.  A  joint  should  tben^  and  not  till  uo^ 
oe  prepared,  having  exactly  these  dimensions^  and  a  few  odMR 
having  dimensions  varyii^  slightly  from  these  in  each  direction. 
If,  on  testing*  the  first  joint  proves  to  gives  the  highest  breaking 
strain  of  die  set,  thej.correctness  of  the  whole  investigation  will 
beertnbOdied. 

Unfortonateiy  tlia  method  thus  sketched  oat  has  not  hitherto 
been  adopted.  Tlie  immense  practical  importance  of  tlie  snb- 
ject  (for  ttie  aonnr  exModed  vcsrly  on  riveted  stnicturef  may 
be  counted  bf  mUflon)  baa  inoeed  brought  forw  ard  a  host  of 
ezpcrimenters ;  and  the  mere  classification  and  abstracting  of 
their  results  occuines  no  less  than  sixtv  ocUvo  pages  of  tUa 
Report.  But  almost  without  exception  tney  seem  to  nave  fai^a 
at  the  wrong  end,  they  started  with  making  a  riveted  jomt 
of  what  they  chose  to  consider  to  be  the  best  design,  and  then 
palled  it  asunder.  In  addition,  scarcely  any  of  their  exi>crimcnts 
nave  been  Baadc  with  the  care  and  accuracy,  or  on  tbe  scale^ 
whkh  thesnb)ect  demanded.  In  fact  it  is  not  goin^  too  fisr  to 
.say  that  90  j^ier  cent  of  these  experiments  are  only  injurious,  as 

'  The  Report  tuppotes  thai  tb*  cokMis  oftcmpcrinKiirc  due  to  diffracti«i, 
B«t  to lowtereaca;  tUsdossM  aaaw  to  b«  in  accordance  witb  the  faed^ 
hat  it  sbs  dsss  not  sseai  to  bsabiSlatcly  seaairad  by  the  uplaaBiiBa. 
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cntbering  the  gnmwL  Uwt  dtt  fouiiilac  10  par  cent.,  if 
MfW,  an  M(T  inpamct.  Chw  imlmoe  of  we  em  done  faf 
Mch  w9l  adBeew  Sir  Wbh.  Feltt»ir4,  to  whon  b  dM 
Ike  eredUl  of  Ike  euffiert  laboBrar  ia  tfrit  fidd,  eneri- 
aadtd  on  eertna  ria^  ni  doBifah>ai«lBd  jointi,  and  fSind 
Hot  Oe  **pioparliMi  of  abeagdi'*  In  Oe  eew  of  the  former 
«*•  per  eait>f  end  fai  tha  hMer  70  par  cant,  of  the  solid  plate. 
These  ngncai  wbich  of  coone  applied  only  to  the  particular 
desiciu  tcated,  have  been  repeated  in  alnKWt  all  oanoals  of 
f1[inf flint  "  if  thejwen  univenally  iraej  disregarding  the 
obfioot  fii^  that  a  double<riveted  joint  eoeld  be  made  just  a.i 
weak  as  a  single -riveted  one,  by  rimf^y  spacing  the  holes  in  the 
oalride  row  at  the  aaine  distance. 

11k  Committee  wisely  determined  to  throw  aside  the  volu- 
adllous  labours  of  their  pretlecessors,  and  be^n  de  novo  a  con- 
Meted  series  of  experiments,  based  on  the  Inic  and  scientific 
method  described  above.  We  cannot  find  space  to  consider  the 
vmef  coUatenl  points  with  wbich  these  experiments  will  have  to 
deal,  anuh  less  to  give  any  aceoont  of  the  results  which  they 
are  to  supentede.  These,  a*  embodied  in  this  Report,  wiU 
roaain  a  singular  instance  of  the  lamentable  waste  of  money  so 
eoBtinoally  incurred  in  eagioeerii^  experiments.  There  can  be 
bltle  doubt  that  lesa  Aaa  •  tenth  of  this  money,  if  applied  on 
the  scientifie  aad  proper  method,  would  have  set  the  whole 
oaeition  loag  ago  at  rest,  and  would  now  be  saving  the  world, 
nroogh  increased  economy  of  construction,  many  hundreds  per 
*T1>11"  for  every  pound  so  expended. 

Frittitm. — The  last  of  the  three  subjecU  under  consideration  w 
that  of  Friction  at  Hieh  Velocities,  the  Report  on  which  has 
been  prepared  by  Prof.  Kennedy,  of  University  College,  London. 
This  subject  oirers  a  curious  instance  of  the  influence  exercised 
by  a  distingtii>h«d  experitnenter,  and  how  his  conclusions  are 
puihe<i,  by  those  who  blindly  follow  his  guidance,  much  further 
than  he  himself  would  attempt  to  (jo.  About  fifty  years  ago 
the  late  (icncral  Morin  made  an  important  =rrie^fif  experiments, 
from  which  the  well  known  "  Laws  of  Friction"  were  deduced. 
One  of  these  laws  is  th-it  the  friction  between  Folid  bodies  in 
motion,  or  dynamical  friction,  is  itiJeiicndent  of  the  velocity. 
It  wa^  I .vrrlool.cil,  by  those  who  Rii:.M-,;vici-ii  lliis  law,  that  the 
experiments  were  only  conducted  with  cerl.iin  Niibstnnces  under 
stmll  pressure^  and  at  nv derate  ^;pee<U.  ricneml  Morin  himself, 
in  an  intcre-ting  letter  published  in  the  present  Report,  expressly 
states  that  he  h.nd  hinu'clf  always  regardcii  hii  results,  "  nnt  as 
mathematical  but       close  approximations  to  the  tmth 

u^xlKin  thi  limit ,  th-  .i.u'.t  ,}f  Ih,'  exf'rriments  Ihemselvts.  "  Un- 
fortnnately  others  did  not  imitate  this  caution:  they  asserted 
everywhere  that  the  law  wu  advend;  aad  bf  nuuqr  it  laaaaartad 

to  be  so  still. 

That  it  is  not  nnivcnal  his  however  l>ecii  svifTiciently  proved. 
At  the  time  of  the  launch  of  the  Cri-at  l\u!nn  the  late  Mr. 
Frou<!e  ^ho«ed,  by  experiments  on  a  larj;c  -c.iU-,  th.H  the  fric- 
tion of  a  vc  scl  on  the  laiincliin.;-\v.iy.'i  decreased  rapidly  as  the 
velocity  incrca'^ed.  In  1 85 1  l  '(  in  -j  nnd  Bochet  showed  that  the 
c  efficient  of  friction  of  raihv.ny  wheels  slidin};  on  rails  dimin- 
1  lie-i  very  rapidly  with  incr&xsc  of  s^»eetl  (between  limits  of  900 
.irid  36C0  feet  fier  minute).  Recently  Cnpt.  I>ouglas  Gallon  and 
M.'.  We^titighouse  made  a  lon^j  scric;  of  exjieiiments  on  the 
friction  of  radway  brakes  (cast-iron  bloci.s  on  steel  tyres),  and 
their  results  showed  a  marked  decrease  of  friction,  with  in- 
crease of  speed,  within  the  very  l.trge  range  of  400  to  5300 
feet  per  minute.  Trof.  Km  liall  has  made  experiments  at  mncb 
lower  speeds  (about  1  to  too  feet  per  minute),  both  with  pieces 
of  wood  af»d  with  wrought-iron  spindles  in  cast-iron  beannjjs  ; 
and  he  also  finds  a  rapid  decrease  of  friction  with  increase  of 
speed.  At  the  lowest  possible  spcetts  fo  oi  j-io  o'6  feet  ]icr  minute) 
Prof.  Fleeming  Jenkin  fittds  a  "-imilar  lircrcasc,  pointinj;  to  the 
IDppoailMMI  that  the  change  from  statical  to  dynamical  friction 
it  BOl  enddcB,  bM  continuous.  Lastly,  I'rof  R.  II.  Thur^^ton 
baa  made  aa  elaborate  set  of  experiments  on  the  friction.il  rcvi  t- 
anoe  of  lubricated  bearings.  He  arrives  at  the  cotidu-ioti  tluit 
for  cool  and  well-lubricatcd  bearu^  the  coefficient  of  fricii  )n 
decreases  up  to  a  speed  of  about  100  feet  per  minute,  and  after- 
wnds  incrcasea  with  the  speed  approximately  as  its  fifth  root. 
The  detaila  of  there  experiments  do  not  »eem  to  have  been 
pabUdNdtaeaatkiaaoteHtiiBbewlaT  this  eariona  resait 
■MrbtlilNBtebaid. 

ft  will  be  aaaa  ttal  aoaa  of  these  Tarioos  eipertments  eonfirm 
tbe  aniecnal  bnr  Mneed  fi«m  Morin's  results,  vii.  that  dynami- 
ealfiielioaiB  ladepaadealof  f«locit7.  On  the  contrary,  it  may 
ba  lakea  as  noead  liir  MaMriMAif  nufaoes  (such  as  railway 
hnltas)  Ibat  Oie  coailiciaat  of  fnellaa  diarialAas  with 


increase  «f  tfiiod^  althooeh  the  exact  kw  of  variatioaaad  ila 
rdatioa  to  the  praalifo  oa  tae  awfaoas  is  not  folly  deteraaiaad. 
Wih  luMetM  imfaces  dw  aaaw  fact  may  be  tssumtd  to  be 

trae  at  speeds  np  to  100  feet  per  minute ;  but  above  tUs,  if  we 
accept  Prof.  Thurston's  renlt^  the  result  is  the  op^iosite.  It 
seems  clear  that  the  question  is  ripe  for  further  invcsiigatioB, 
which  might  take  the  form,  first  of  repeating  and  extendiog 
Thurston's  experiments  with  lubricants,  and  secondly  of  aseer* 
taining  the  law  of  variation  with  unlubrieated  surfaces  mote 
exactly  tbancoold  be  done  by  the  aid  of  ibe  aspariaicBisbltlieito 
carried  oat 
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Camhriivie. — At  the  Downing  College  Examination  in  Jtine, 
18S1,  one  P'oundation  Scholarship  of  the  annual  s-alue  of  80/. 
will  be  thrown  open  to  all  members  of  the  University  who  have 
not  kept  more  than  six  terms.  The  subjects  of  this  Examination 
will  be  Chemistrv  (Theoretical  and  Practical),  Physicx  (Heat, 
Electricity,  and  Mai;neti«m),  ComparatiTe  Anatomy,  Physiolag|b 
and  Botany.  The  Examinations  for  Miaor  Sdmlarships,  wUin 
are  open  to  all  penoni  who  have  not  eatared  at  aay  edUifa  ia 
the  University  or  who  have  not  retidad  eae  CBtba  tent  ia  aay 
such  college,  will  be  held  in  Downing  Cdhct  oa  Tae«day,  May 
31,  and  three  fbUowiiw  dan.  Further  lafannation  still  be  riwB 
by  Mr.  J.  FerUas  or  by  Oa  Rev.  J.  C  Saaaden,  toton  of  the 
College. 

At  a  special  meeting  of  the  FeDowa  of  Gonville  and  Cahw 
College,  held  on  the  joth  ult.,  Dr;  Fwet,  F.R.S..  Regins  Pto« 
fessor  of  Physic  ia  the  Uaivcrri^,  aad  Mr.  Fhttison  Mutr,  Hon. 
M.A.  (Cantab.),  were  elected  Fellows  of  the  Society.  Dr. 

Paget  wa<  f  rmrrly  a  Fellow  of  Cuius  Collepe. 

OXKORD. — In  addition  to  the  courses  of  lecture-  in  Natural 
Science  enumerated  last  week,  the  following  course-  will  l>e  helil 
durinu  this  term  in  the  University  Museum  : —I'rof  l'rice«  ill 
lecture  on  physical  optica,  and  Prof.  Wc-Im  o  A  « rll  Irciure  on 
the  orders  of  the  ArtbropcKla.  In  the  ahsenee  of  I'r  f.  Rollcs- 
ton,  who  is  abroad  on  account  of  ill-hcalih,  Mr.  Jack-on  will 
form  classes  for  general  catechetical  instnic;i<'n.  «hiic  classes 
will  be  formed  )iy  Mr.  Robertson  for  practical  tiiicrosciipy,  aad 
by  Mr.  Thouia^  for  the  --tudy  of  the  devcInpiuL'  chick. 

At  the  P.o'ianical  C'rardcn-.  Prof.  Lawson"i!l  lecture  on  ele- 
mentary Iwitany  (dcvcl  m  mcnt),  and  will  continue  hi-  course  on 
the  dissection  of  plajit-  . 

In  the  (;eolof;iral  Des  artmcnt  under  Prof.  Pre«twich,  lectures 
will  be  ?ivcn  rn  s  mc  of  the  secondary  and  i^uvemary  -trata. 
The  Profcsfir  will  have  excnirvions  to  inspect  the  se  ii<>ns  of 
the  'cveral  formations  around  Oxford,  commencing  01  -  inrday, 
A]>ril  30,  ami  to  he  continued  through  May.  On  each  eceding 
Friday  he  will  lecture  on  the  subject  of  the  foUtwing  .Saturday's 
excursion,  or  on  some  other  subject  of  which  notice  will  be 
previously  given.  Notice  will  also  be  given  in  the  Geactte  of 
the  preceding  week,  and  in  the  Mnsetmi,  of  the  i>laoes  to  be 
visited,  hours  of  meetinir,  d:c. 

In  a  congregation  ho' den  on  Tuesday,  May  3,  th  proposal  to 
allow  selected  candidates  for  the  Indian  Qvil  ticrvice  10  oblaia 
the  n.  A.  degree  after  two  years'  residence,  waa  tbr  iwn  not.  Aa 
amendment  to  excuse  selected  caadidales  liroei  tesponsians  oaly 
was  carried  by  63  votes  to  49. 

Thf.  5chcmc  for  the  cstaW  slimeiil  of  a  Univrt  iiv  (''•>l!ege  in 
Liverpool  is  now  alrr.'  >t  matured,  and  it  is  rxprrlfd  that  the 
College  will  oj  li  r  ,  first  session  in  Ocii)' et  next.  The 
rlonations  have  renelieii  the  <Hm  of  100,000/.,  and  I'le  t.ask 
of  dnafting  a  con-t  '  i't m  for  the  College  is  now  '>ein.'  irrformetl 
by  a  sjiecial  coinruittee.  The  Farl  of  Derby  ha-  mc«-pte<l  the 
office  of  pre-ident,  the  \-icc  preMdcnts  being  Mr.  Chriitopber 
Bttshell  and  Mr.  William  Kathbone.  M.P. 


SCIENTIFIC  SERIALS 

Ji  urna!  Je  Physique,  April. — Theory  of  machine  with  alter* 

natint;  ctirrcnt-,  by  M.  Joubert. — On  radiophony  (sec   emoir), 

by  .M.  Mercadier.  — Application  of  Talbot's  fringe  •>  drtermin* 
ation  of  the  refractive  indices  of  liquids,  by  M.  Hun  n  Apiiarap 
tns  for  projectinii  i  ii.'ge  at  any  distance  with  a  vai  ■  i  I--  fidam* 
ment,  by  M.  Cr  v.*.— iitrong  and  constant  voltaic  pi>< ,  'ttrnialuac 
leaidaes  aqmbk  Mf  ngsneratioa  fay  akctmtyiii^  tiy  M.  Kcyalar. 
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/"(wV  htitute  lembardo  di  Stimse  e  iMlfre,  Rrmliconti,  vol. 
xiv.  fasc  vi. — On  Chartognatha,  by  Dr.  Grassi.  -  *)n  the  ■-trati 
einiphical  position  of  the  phyllitic  zone  of  Rot?o,  and  the  marine 
Umestone?  which  comprehend  it,  by  S.  Taranelli. — On  a  Cremo- 
nian  quadratic  correspondence  between  the  elements;  of  two 
ruled  spaccf,  by  S.  Archieri. — The  last  introiiaction  nf  fi<hes 
into  cor  lakes,  by  I'rof.  Pave«i. — On  a  freshwater  sponge  new 
to  Italy,  by  the  same. 


SOCIETIES  AND  ACADEMIES 

r  ONDON 

Photographic  Society,  .\pril  I2. — J.  Ghi-htr,  IMv..*?., 
f  i-csideiit,  in  the  chair.— The  folli)\vinj»  paj  ers  vsere  read  : — On 
a  Swis-s  tour  with  gelatine  plate,  l  y  \V.  PilKnirlh  Hnward. — 
On  art  and  photography,  :-u^f^c-tnins  frir  hrini^inf;  tliOLi>  into 
closer  connectir>n,  by  II.  B.  Ucr,:clcy. — On  the  natural  camera, 
and  on  unorrccted  icn^f'^  .11  ] •hotof^rajihy,  !iy  Cajil,  Ahney, 
K.E,,  F. K.S.  Thi-;  pajuT  described  the  natural  canifia  as  being 
the  means  of  taking  a  photogra]  h  without  an  r  ptical  gi.vwi — a 
pin-hole  producin,;  the  picture,  although  at  a  long  focus — also 
that  an  uncorrected  or  non-.icbroujatic  Icn-,  say  an  ordinary 
spectacle  lens,  if  its  aperture  be  reduoetl  to  one-fifth  of  an  inch, 
would  brirq;  the  wave-lengths  of  all  colours  into  one  perfect 
focus,  but  which,  heinc;  very  long,  would  oeccssitate  prolonged 
cxp  >>ures;  at  the  same  time  -.iiiaeaalllteBMtbjrtllftllH  of  the 
modem  rapid  gelatine  plate. 

Victoria  (Philosophical)  Institute,  May  a.— A  fM]xr  apon 
philosophy  as  advocated  by  Mr.  Herbert  Spencer  was  read  by 
the  Kev.  \V.  Groimd.  The  aim  of  the  paper  was  to  show  that 
the  nhikMophy  in  question  is  hopelas^  ilugiol,  the  "ualym  " 
tn  direct  oonrn^enoB  to  die  "  synAcni*" 

GOTTIST.EN" 

Royal  Society  of  Sciences,  January  S.- On  a  prof^oiitiun 
of  the  rti.uiitcn.Micc  ol' tlic  .il,;cbraic  rcLith.n  l>ct\\fcn  the  integrals 
of  v.vious  dilferetitial  equntions  ar.ii  their  dilTcrcntial  quotienlf, 
by  Hcrr  Ki>nij{sberger.  —  Kep  rtnn  the  i>ri])  i  iinic  for  cardiscafes, 
by  Hr.  lUirkner. — On  the  motion  of  an  electric  particle  in  a 
honuagcne^ins  magnetic  field  and  tlic  ncfjativc  electric  gl  •«•,  by 
Hcrr  Rieckc  — Oti  the  ijuanlity  of  clcctricily  fumi-liol  by  an 
inlliieucc-tiiac.hinc  of  the  second  kind  and  its  rclatirm  to  mois- 
ture, by  the  uunc. — McJUttrement  of  the  force  exerted  by  earth- 
magnetism  00  •  fioMT  anient  madnrtec  eepehk  of  rotauoiw  hy 

the  same, 

Kc'iriLiry  5.  —  lulliiencc  of  heat  on  the  optical  pro|^erlics  of 
luir.icite,  by  Hcrr  Klein. — C)n  clcctricnl  >.hadr>ws  (third  pajicr), 
by  llerr  Ilollz.  —  New  rcprc--Lnt.a:i(iu  of  spherical  functions  and 
related  functions  by  lietcnuinanLs,  by  llcrr  Ilenn. — Remarks  on 
a  memoir,  by  llcrr  Warburg,  on  some  action.s  of  magnetic 
COCTciv-e  force,  by  llcrr  Froramc. — Obscr\'ations  in  the  m.agnetic 
fkb«ervatory,  by  llcrr  Schering. 

March  5. — On  the  Lrrcducibility  of  differential  equations,  by 
Herr  K'inigs.berger. — Contributions  to  a  knowledge  of  the 
optical  properties  of  uulcim,  by  Herr  Bea  Saode. 

Taris 

Academy  of  Sciences,  April  25.— M.  Wurtz  in  the  cliair. — 
Tlie  following  pai>ers  were  read  : — On  a  qlle^tion  of  ancient 
metrology  ;  origin  of  ihc  F.ngli&h  mile,  by  .M.  1  aye.  He 
in'psire-  into  the  error  (long  current)  of  supi-o-sing  the  mile 
equi> .ilful  111  li  ii,jth  to  a  terrestrial  arc  of  one  minute.  The 
mile  has  been  probably  dcdnccd  from  rtrilcmy's  measure, 
and  the  error  of  one-sixth  seems  to  r.n  c  fi  ini  the  En^jlish 
geographer-,  having;  supposerl  that  Ptolemy  usoi;  l!ic  Crrfk  foot, 
whii:!!  l'>at(iithenc-;  uscil  400  year.s  hcf  >rc,  \\hcr'-  i<  In-  iKed  iht 
Philetctian  font,  which  Ls  alvnut  o'36m.,  the  earlier  one  Vrmj; 
0*2710.  Eratosthenes  cuunte  l  700  nadia  to  a  <lcgrce  ;  Tt  ili  r.;v 
only  :il"U'.  5C0. — Examinatirii  of  materials  from  the  Titritie<l 
foil ,  (  L  1  li  I  I'hndrick,  luar  Inverness  (Scotland*,  and  Hart-  j 
maiins« illerkofT  (Upper  .\Kaec),  by  M.  1  )aubrec.  Like  the 
fort.s  in  France,  that  at  (-riiy  I'hadrick  inuvt  have  utniergiitK- 
heat  intense  enough  for  the  mica  to  entirely  disap;iear  aud  the 
felspar  to  be  in  great  part  fused.  The  minerals  produced  at 
ost  of  the  mica  aiid  felspar  present  evident  'similarities.  The 
Alsace  fort  sccnis  t'  1  liave  liecn  cotnposefl  of  t.rriwn  i^nrjihyry,  but 
the  crystalline  jiro.iui  of  hrr>.t  .ore  similar  to  those  in  the  other 
case.  The  in^i  nious  nicth  id  if  heating  wa-s  prob.ably  transported, 
not  invented  independently  in  different  conntries.  The  pheno- 
noHt  elucidate  awtMiwphlift.— Meteorite  whidt  feD  >t  loneae 


I  (Indre-et-Loire)  00  January  25,  1845,  f^'I  "'^  ^vhich  w.as 

\  not  fnbtlshed,  by  ftf.  Daubree. — Kcscarchci  on  piperidine,  by 
M.  Hofmonn.— Nodtile  of  chromite  in  the  interior  of  the  meteoric 
iron  of  Cohahuila  (Mexico),  by  Prof.  Lawrence  Smith.  He 
obtained,  onanal3r&is,  oxide  of  chromium  62 '61,  ferrous  oxide 
33*82.  While  chromite  has  long  been  known  in  associaticoi 
with  meteoric  stones,  the  form  of  its  occurrence  here  is  new. 
The  meteorite  contained  distinct  nodnles  of  two  chromiferoas 
minerals.— Observations  on  phenomena  of  absorption  in  lower 
vegetable  orguusnas,  by  M.  Syrodot.  Studying  BaUrachosper- 
mese,  lie  has  fonnd  the  organs  of  absorpticn  to  present  pacallel 
phases  to  those  better  known  in  the  higher  gronps. — vL.  Sii« 
presented  an  instrament  for  demonstrating  Foucault  s  law  of  the 
apparent  deviation  of  the'pendulum's  pluie  of  oscillation.  The 
apparatiu  may  be  used  in  any  latitude. — General  theory  of  trans- 
;  missions  by  metallic  cables;  practical  rules,  by  M.  Leaute. 

The  author  determines,  inUr  alia,  the  coefiicient  of  working 
i  {JomttcnnemtiU)  in  telodynamie  tnaniaioiis,  a  coefficient  whiu 
fixes  the  manner  in  which  a  caUe  bciiaTes  uader  a  variation  in  the 
'  force  exerted.  The  idea  of  equivalence  of  two  transmissions  as 
i  to  working  is  thiu  reached.  The  limits  of  transmission  of  force 
I  by  cables  are  investigated. — On  the  essence  of  licari  kanali,  or 
essence  of  female  rosewood,  by  M.  Morin.  The  oompositioB  of 
this  essence  from  French  Gayana  appears  to  be  identical  with 
that  of  Borneo  camphor. — On  the  wmter-eeg  of  phyUoxen,  fay 
H.  Mayet  Aboat  MootpelUer  the  hatcUng  'of  the  ifg  has 
eeenrred  during  the  whole  month  of  Aprilt  tad  cfca  ia 
ih*  «ad  of  ICardu  —  Resnlta  obtidned  in  i^liacMriiad 
viaea  by  a  mixed  treatment  with  lalpUde  of  aiboi  aad 
■nlphocarbonate  of  potatshia^  hv  M. .  Xisasier.— M.  Fhye^ 
presenting  the  first  volsme  cif  AmmAt  de  TOttenatmn  4e 
TttOmm,  edited  bj  If.  Baillnd^  mid  it  marked  a  new  era 
in  the  iiistmy  of  the  imwiaoal  obMrnUories,  great  aetivi^ 
bciag  iafficalai.  The  nriiiiahft  of  M.  Tiiacnuid  (ondeocsaor 
of  If.  Beillan^  on  SatanAi  MtdUlea  are  glvn.  M.  Fimtin 
works  out  the  thaoiy  of  VeHa;  nUIe  the  zodlaaat  flght*  the 
eclipses  of  JupUcf'siatdIite^8atinbnngs,&c,  aieebetluiad. 
—On  a  daa  of  linear  diffralial  enataoM  with  doid4r  periodic 
oDeOdeati.  I9  M.  AnoeU.- NodmI  pradaotioa  ef  Aiee  qMeois 
of  M«M  «f  BeakyiMBl  1^  bgr  IL  CranIletaoii.-aaMC  of 
dirtaihaaee«f  taieflionic  tmawniwinini,  by  M.  Gaifle.  Two 
rods  fton  die  aae  pieoe  of  steel  (capable  of  bebig  ktnnai^ 
polazimd  wiOoat  bug  tempered)  were  placed  in  a  tnle* 
phone  cnvdl^  one  af  thaai  being  lirst  mapirtiifd  as  aneh  ax 
pooiiMe.  SWkiwlhnauiiUrlyprodnoitradnaccaBHlsfron 
the  napMlM  na,  bat  very  Uttlc  current  fnwa  the  elfaB. — On 
the  renal  ori|^  ef  aefroorwaic,  by  MM.  Bechamp  end  Baltna. 
— OntheabsorptieaorBinMiBlwatenlirdieealaneous  snrCaoe, 
by  M.  ChampoBdiani  The  absorptkm  of  iraa  and  manganese 
foam  the  waters  ef  Loxenil  was  proved  m  (traminstVm  of  the 
ailae.  It  li  on|y  after  a  period  ef  ndaeialiainBatian  that  the 
-  minerals  appear  ia  die  iiiiiMi  iRtMieili  on  the  aiialeiw||r  of 
pyrosoma,  by  M.  JoBst. 
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THE  LEPIDOPTERA  OF  SWITZERLAND 

Dii  Lepidopti-rcn  dtr  Schweis.   V'on  Prof.  Dr.  Heinrich 
Frey.  8vo.  Pp.  xzvi.  and  454.  (Ldpcig :  EngelmaiiD, 

1880.) 

"  T  N  the  evening  of  a  busy  life  I  hand  over  for  publica- 
X  tion  a  book  which,  for  a  generation,  has  been 
suspended  before  my  mind  as  an  object  to  be  attained. 
When  in  the  sun>nier  of  1849,  in  the  sunny  days  of 
youth,  I,  an  indefatigable  traveller,  and  passionate  lover 
of  Le^dopura^  for  the  first  time  traversed  our  glorious 
country  in  an  extended  sense,  the  idea  of  a  Lepido. 
pteroui  F.iuna  of  Switzerland  was  conceived."  In  this 
manner  the  author  (who  is  Professor  of  Pathology  in 
the  Polytechnic  of  Zihricb)  comineiices  his  introduct<H7 
rem.irks.  It  may  l>c  well  to  slate  here  tint  Ur.  Frey 
is  a  Swiss  only  by  adoption  (\vc  believe  a  native  of 
Ffaaklbrt  on  the  Main);  and  this  will  explain  why  it  wa^. 
not  until  1849  that  any  extended  journey  in  Switzeiland 
had  been  made  by  him.  His  writings  on  Swiss  L^pi- 
thplt-rtt  are  familiar  to  all  European  stucient.s  of  the 
order.  Many  of  these  are  monographic  on  special  genera 
or  groaps,  chiefly  of  the  Miero'Ltpide^tra,  and  in  1856 
,1  volume  of  430  pages-  "  Die  Tincen  und  Ptcrophoriden 
der  Schweiz "  (a  descriptive  work) — appeared  from  his 
pen.  To  English  readers  bis  short,  but  very  sugjjestive, 
paper  on  the  "Tines  of  the  Higher  Alps,"  published  in 
tiie  En(0moit>i;ists'  Annual  for  1858,  can  scarcely  be 
foigotten.  New,  "  in  the  evening  of  lif^"  as  lie  terms  it, 
he  comes  before  the  entomological  public  with  his 
magnum  opus.  We  heartily  coniiprattilate  him  there- 
upon. 

it  will  readily  be  understood,  from  the  fact  of  the  work 
coasistiag  only  of  one  volume,  and  inclading  therein  a// 

the  Swisi  "specie;,  that  it  is  not  (le";criptivc,  outside  the 
very  few  new  species  or  varieties  mentioned  in  it.    It  1^  a 
carefully  compiled  catalogue,  but  very  different  fr  1 
bare  dry  list  of  names.    To  each  species  is  appended  t 
a  certain  amount  (not  complete)  of  synonynu,  imlications  ' 
of  the  ft)od-plant<i  of  the  larvrr.  the  time  of  appearance  of 
the  imago,  and,  what  is  most  useful,  a  carefully  analysed  1 
Kst  of  localities,  with  special  regard  to  altitude,  the  latter 
being  of  great  importance  and  value  in  treatin;:;  of  a 
fauna  such  as  that  of  Switzerland.   More  than  this,  there 
an  eopiout  notes  eo  Ae  numerous  varieties  nito  which 
niany  specie*  run,  not  only  as  conrerns  influences  that 
locality  may  exercise  in  the  country  itself,  but  also  in  1 
connection  with  the  fbnns  of  the  same  species  occorting 
in  other  parts  of  Europe. 

Our  author  is  strongly  conservative  in  some  of  his 
views.  He  hesitate-,  at  spccies-splittinf,',  unless  there 
appear  to  be  the  strongest  reasons  for  such  a  course.  1 
He  almost  snubs  the  famovations  in  Staudinger  and  | 
Wocke's  last  European  Catalogue  'ailnpting  however 
the  sequence)  by  not  accepting  their  changed  nomen- 
clature for  the  most  part,  but  (for  the  sake  of  convenience 
and  identification)  placing  the  "  restored  "names  between 
brackets. 

We  cannot  presume  to  give  an  analysis  of  inditiiduai 
species  and  their  distribution  horiaonully  or  vertically. 
Vol.  XXIT.— Noi.  Cos 


This  is  everywhere  carefully  worked  out,  and  more  espe- 
cially in  the  butterflies.  2508  species  are  recognised  as 
Swiss,  viz.,  171  RkoptUotera  (or  butterflies),  61  ^kuigida, 
170  Stmfytidir,  439  Naetuidtt,  375  Gtometrida,  191 
Pyralidm  and  Crnmbuiu,  334  Tortruida,  727  Tinrina, 
,  35  PUrtpherida^  and  5  Alucita.  If  varieties  (by  some 
I  considered  species)  be  added,  the  total  is  raised  to  3839^ 
the  butterflies  alone  claimin'^  65  of  these  forms.  In  the 
higher  groups  the  author  has  derived  very  great  assistance 
I  from  previous  writers,  or  from  the  somewhat  numerous 
coUectoKS.  But  when  ««  come  to  the  TinetHo^  near  the 
I  end  of  the  work,  all  this  is  changed  ;  whole  pages,  includ- 
ing many  species  on  each,  giving  only  one  or  two  localities 
{  for  each  species,  and  "Frey"  as  the  sole  observer,  a 
striking  proof  of  the  neglect  under  which  those  minute 
but  intensely  interesting  forms  suffer. 

Switzerland  attracts  tourists  from  all  parts  of  the 
world;  many  of  these  are  entomolcigists  who  derive 
vastly  increased  pleasure  and  much  profit  by  collecting 
insects  ;  many  of  them  publish  accounts  of  the  results  of 
their  excursions.  We  think  the  author  might  have 
added  to  bis  local  information  by  consulting  more  of  the 
scattered  Hsis  pnUisbsd  by  foreigners,  and  more  espe- 
cl  iliy  many  such  that  have  of  late  appeared  in  English 
journals. 

Very  interesting  are  the  copious  introductory  observa- 
tions on  the  physical  features  of  the  country.  .\  table 
gives  thermometrical  observations  for  twenty-six  stations, 
showing  a  mean  temperature  rangmg  from  +  13*58  Cen- 
ti;;radc  a».  Bellinzona  (720  feet)  to  -o'lgat  the  Julier  Pas?: 
(7040  feet);  of  greatest  cold  from  -6-8  .u  Bellinzona  to 
-  247  at  Davos ;  of  greatest  heat  from  -f-  33"i  at  Lugano 
to  -H  17^  at  the  St.  Bemlurd  Hoqrice.  A  copious 
analysis  of  the  vertical  range  of  vegetation,  especially 
of  certain  irce?;,  i-i  j;i\t-ti  in  connection  with  lepido- 
ptera.  Conifers  extend  to  over  7800  feet  (it  should  be 
remembered  that  Paris  feet  are  always  intended ;  thus  in 
Fn-^lish  the  heights  would  be  seemingly  greater)  in  the 
.Southern  Alps.  .At  the  Albula  Pass  (7iao  feet)  152 
species  of  Li'pidopUra  were  noticed  by  the  author,  44  of 
which  were  butterflies.  About  8500  feet  must  be  con- 
sidered the  limit  for  Lfpidoptera,  excluding  occasional 
individuals  carried  higher  by  the  winds.  In  a  lengthened 
analysis  the  author  does  not  lose  sight  of  the  probate 
origin  of  the  Swiss  fauna.  Whilst  showing  indleations 
of  ,-iloption  of  the  gl.ici.il  theory,  he  scarcely  commits 
himself  to  an  opinion,  and  prefers  to  give  the  facts, 
leaving  it  to  others  to  build  theories  thereupon.  A 
most  instni'-tive  chapter  is  formed  by  an  analysis  of  the 
following  headings  (i)  species  of  the  high  Alps  which 
occur  unchanged  hi  the  high  north  and  in  other  Euro- 
pean mountain-ranges;  (3)  species  which,  living  in  the 
high  Alps  and  the  north,  show  but  little  change;  (3)  such 
as  underL;o  j^Tcater  cIi<ii].c;o  in  the  iH>r;li  and  in  other 
mountain-ranges  outside  Switzerland ;  (4)  those  that  occur 
only  in  the  Alps  and  in  the  Arctic  Zone;  (5)  darker 
coloration  in  .Mpine  rej^ions  ;  (6)  species  introdiice'I  from 
the  south.  The  introduction  ends  with  five  pages  of  about 
470  Swiss  localities,  in  double  colunms,  with  the  altitudes. 

The  whole  of  this  introductory  portion  cannot  but  prox-e 
fascinating  to  all  who  have  visited  the  Alps,  or  have  had 
occasion  to  study  the  insects  of  high  latitudes.  The  time 
is  fast  approaching  when  nwltitudea  of  our  countrymen 
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will  be  •pmdiiif  tbenadves  ovtr  the  hmth  and  bnaulth, 

or  the  height  and  depth,  of  Switzerland.  Many  of  these 
will  be  naturalisU  more  or  less  acquainted  with  the  Alpine 
insect  finUHL  To  thOM  wto  have  already  made  its  inti- 
mate acquaintance  and  are  competent  to  distinguisli  tlie 
majority  of  the  species  in  the  field,  this  work  will  prove 
invaluable  for  consultation  on  the  spot  ;  to  those  who 
leave  the  determination  of  their  materials  until  arriving 
home  it  will  add  interest  to  a  not  otherwise  always  enjoy- 
able oi  cupation. 

In  these  latter  remarks  we  have  endeavoured  to  make 
it  attnctive  to  the  namenuB  natnralisti  who  are  mote  or 
less  amateurs.  But  its  claims  for  careful  study  by  those 
who  are  working  at  geographical  distribution  as  a  special 
branch  of  science,  and  at  the  philosophical  speculations 
that  such  studies  give  rise  t(^  aie  indisputably  and  cannot 
be  neglected.  R.  Vt&MMUM 

WORKS  OF  JAMES  MACCULLAGH 
Tkt  Calltdtd  Works  0/ James  MacCuUa^h.    Edited  by 
Pfofiessors  Jdlett  and  Haughton.  Dublin  University 
Presa  Series.     (Dublin  :   Hodges,  Figgis,  and  Co. ; 
London:  Longmans,  Green,  and  Co.,  i88a) 

THE  admirable  practice  of  building  a  monument  to 
deiJarted  men  of  science  from  the  original  works 
they  have  left  behind  them  is  steadily  gaining  ground, 
and  is  now  indeed  almost  the  nde.  The  collected  worlcs 
of  Green,  Rankine.  Wheatstone,  Cavendish,  Graham, 
and  Clirt rini  l>ave  been  coniparatively  recently  published  ; 
those  of  Maxwdl  are  being  edited. 

When  the  papers  republished  have  been  written  many 
years  the  judgment  of  editors  must  be  severely  exercised  ; 

the  temptation  to  point  njt  the  relation  of  the  -vvorl;  of  tlie 
original  author  to  subsequent  discovery  is  great,  but  the 
difficulty  of  deciding  how  much  to  add  is  greater.  The 
late  Prof  Maxwell  in  his  edition  of  Cavendish  added  | 
much  of  his  own,  thereby  increasing  manyfold  the  value 
and  interest  of  the  book,  and  at  the  same  time  more 
clearly  exhibiting  the  penetration  and  genius  of  Caven- 
dish. In  the  volume  before  us  little  of  annotation  and 
nothing  of  critidsm  is  added,  the  work  is  left  to  speak  for 
itself. 

Nearly  two-thirds  of  ^he  book  is  oiiCtipied  by  the  first 

part,  containing  the  papers  on  Physical  Optics.  These 
are  twenty-three  in  number.  The  first  four  deal  with  the 
geometrical  treatment  of  Fresnel's  theory  of  biaxal 
crystals.  l'nfort\inately  MacCvilia^'h  faileii  to  perceive, 
or  at  least  to  point  out  clearly,  ihe  remarkable  experiment 
of  conical  refraction,  so  soon  after  predicted  bjr  Hamilton 
and  verified  caqierinentally  by  Lloyd. 

The  method  of  the  sixth  paper,  on  the  "Laws  of  Re* 
flection  from  Metals,"  is  ch  nu  tcris-ac,  as  we  find  a 
somewhat  similar  treatment  of  the  theory  of  transmitlkn 
of  light  in  quntz  and  to  some  extent  in  the  dynamical 
theory  of  double  refraction.  There  is  no  pretence  to  a 
firm  foundation  on  mechanical  principles.  A  formula  is 
assumed,  the  physical  meaning  of  which  is  not  apparent, 
and  the  deductions  from  that  formula  are  interpreted. 
FresnePs  formulae  for  the  intensities  of  the  reflected  and  re- 
fracted rays  in  the  case  of  an  ordinary  transparent  medium 
are  taken  as  a  starting  point.  It  is  further  assumed  with- 
out attempt  at  physical  interpretation  that  the  vdoeity  of 


propagation  of  waves  in  a  metal  is  Mr(cos  x  <!-  vZi  nn  y). 

The  real  value  of  the  method  may  perhaps  be  best  shown 
by  trying  to  interpret  this  apparently  unmeaning  assump- 
tion. Passing  over  the  difBcutties  in  FresnePs  method  of 
interpreting  n'- i  as  extended  by  MacCuUl^,  we  have 
on  the  assumption  of  the  paper —   

f    A  sin n\x  —  tm (cosx  +  ^— 1  rinx)} 
or  wluclt  is  equivalent— 

f  —  .<4sin«|jr(co5x  —        I  sinx) -*»/) 

■>^{cos  V^iisinx»  4-  ^'~sin  l«sinX'«) 
X  sin  w  \x  cos  X  - 

—  sinwjxcosx  — 

The  physical  meaning  of  this  equation  Is  obvious,  it 
clearly  means  absorption  in  the  mctall:  -  medium.  M.ic- 
Cullag^'s  theory  of  metallic  retlection  would  bear  the  same 
relation  to  n  tfieory  resting  upon  the  fact  of  absorption  in 
the  metal  that  Fresnd^  (beoty  of  total  intenal  icflecCion 
docs  to  Green's. 

I  n  the  seventh  paper,  "  On  the  Laws  of  the  Double 
Refraction  of  Quarts,"  we  find  the  same  method  of  treat* 
ment.  Vntiioat  any  reason  of  a  oedianical  nature  two 
equations  of  motion  are  assumed,  viz.  :— 


•is* 


tif*  dz-- 

and  the  integrals  of  these  are  shown  to  express  experi- 
mental facts.  Subsequently  Maxwell  has  obtained  for 
magnetic  rotatory  pobvisation  the  < 


c  ''^ 


It  is  interesting  to  remark  that  each  system  is  strictly 
appropriate  to  the  case  to  which  it  is  applied.  MacCul- 
lagh's  equations  do  not  apply  to  magnetic  rotation  of  the 
plane  of  polarisation,  for  there  the  direction  of  rotation  is 
reversed  if  the  ray  be  reversed.  On  the  other  hand 
Maxwell's  equations  are  not  to  be  applied  to  a  solution  of 
sugar  or  to  quartz.  The  distinction  has  been  overiooked 
by  V'erdet,  who  treats  both  sets  of  equations  as  appropriate 
empirical  formulx  for  magnetic  rotation ;  it  is  perhaps  not 
surprising  that  Maxwell's  fitted  those  facts  the  best 

MacCuUagh's  fame  as  a  physical  optician  rests  mainly 
upon  the  well-known  paper  entitled  "  An  Essay  towards 
a  Dynamical  Theory  of  Crystalline  Reflexion  and  Re- 
fraction." This  is  the  fbuitemtb  paper  of  the  series.  Its 
position,  in  relation  to  the  theories  of  Green  and  Canehy, 
has  been  very  ably  examined  by  Prof.  Stokes  (British 
Association  Report,  1863).  But  the  appearance  of  Max- 
wt^*^  theory  of  the  trusmission  of  light  leaves  room  for 
a  recon-^idcratton  <  f  .Stokes's  criticism.  The  real  point  of 
MacCuUagh's  position  may  be  shortly  stated.  In  order 
to  obtain  his  differential  equations  he  most  ascertain  the 
form  of  the  function  V  which  expresses  the  work  done  in 
causing  a  given  deformation  of  the  medium  which 
transmits  radiation.  His  reasoning  is  obscure,  but  it 
virtually  amounts  to  this.  Let  be  the  displacement 
at  the  point  xyn  of      medium,  and  suppose  a  plane 
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mit  propagated  through  it  If  under  (hesc  particular 
drcomstances  the  quantities— 

di_dn  i^^ii 

dy  d dz  ax'  dx  dy' 
are  ^en  at  each  point,  these  three  quantities  are  ia  general 
sufficient  to  define  the  direction  of  the  normal  lo  the  wave 
front  and  the  direction  of  disturbance.  Hence — and  here  is 
tbefallacy — tbejfmow/expicssion  for  Fmtistbaafunction 
of  these  tlixw  quantities.  MacCullagh  was  probably 
vaware  that  these  three  quantities  simply  defined  the 
angles  through  which  the  element  about  the  point  xy ; 
was  rotated  by  the  dispIacemenL  That  his  expression 
fer  the  function  ^not  only  rests  on  vrong  reasoning  but 
is  actually  wron;;:,  for  the  case  in  question,  where  V  is 
supposed  to  depend  upon  tiu  change  0/  Jorm  of  the 
dementary  panUklepiped,  is  easily  seen.  Suppose  the 
def<»ination  to  be  irrotationnl ;  through  a  given  «pace  on 
MacCullagh's  theory  (^vanishes  :  but  wc  know  it  may  be 
la^tUng  «e  please.  Again,  suppose  the  medium  within 
a  given  qiace  to  be  simply  tinned  through  a  given  angle 
without  change  oT  shape  :  MaeCullagh  gives  a  finite  value 
to  V :  but  wc  know  that  in  this  case  I'  is  zero.  It  is  a 
pity  that  MaeCullagh  did  not  keep  to  the  method  of  his 
papets  on  metallic  reflection  and  on  transmission  in 

quartz,  and  simply  say,  without  admittinf^  that  V  depends 
00  the  change  of  form  of  the  elementary  parallelepiped, 
"let  us  assume  that  F  is  a  quadratic  function  of 

(<r  ~       ^*  ^  ^  * 

certain  amount  of  analytical  similarity  with  Maxwell's 

theory  of  electromagnetic  prqiagation  of  liRht.  though 
giving  not  the  slightest  adumbration  of  the  physical  basis 
of  diat  theory,  the  facts  which  it  covers  being  almost 
aaknown  whai  MaeCullagh  wrote.  MacCuilagh's  expres- 
sion for  as  a  flteory  regarding  the  ether  as  an  elastic 
solid  is  misleading,  but  we  are  certainly  not  compelled 
to  be  so  materialistic  To  the  student  of  physical  optics 
we  dumid  aay,  first  read  Green,  tlien  read  and  criticise 
IfaeCuDagh  and  Cauchy,  and  finally  read  Maxwell,  not 
I  or  twice  only,  but  until  you  understand  him. 


OUR  BOOK  SHELF 

!':,  Structure  and  Affittities  of  the  Gcnw:  MontkuU- 
p,>rii  and  its  Su6-gfntra.  B)  I-l.  Alleyne  Nicholson, 
M.L).,  U.Sc,  &c.,  Professor  of  Natural  History  in  the 
University  of  St.  Andrews.  Pp.  240^  andvi.  Plates. 
(Edinbui^  and  London:  Blackwood  and  Sen%  1881.) 

This  is  a  moatcldMratewoifc.ononeortlieinostpotslii^ 

groups  of  palsoioic  fosstis,  by  Uie  accomplished  and  indus- 
trious Professor  of  Natural  Historyat  St.  Andrews.  He  gives 
the  general  historj-  and  literature  of  the  genus,  describes 
the  morphology,  dealing  carct'uUy  with  the  dimorphism  of 
the  corallum,  treat-;  of  the  development  of  the  forms,  and 
compjares  ihcni  with  llcteroi-ora  amongst  the  Brj-ozoa. 
Then  the  affinities  of  Cha;tetcs  and  .Stenopora  are  con- 
sidered, and  those  of  the  Hclioporidae  also.  A  chapter  is 
devoted  to  the  sub-divisions  of  the  genus  and  to  the  con- 
^deration  of  the  propriety  of  separating  from  it  Fistuli- 
poil,  Coiistellariat  and  Dekajna.  Finally  five  chapters 
are  occupied  by  the  consideration  of  as  many  sub-genera. 
Vet  the  author  modestly  says  that  it  is  not  a  monograph 
of  the  Monticultporida; !  The  book  is  particularly  valuable 
on  account  of  the  ma^s  of  rarefi;!  (iescrinticir,  it  contains, 
ud  the  plates  and  cuts  are  excellent,  and  everybody  who 
tes  triedto  nuke  out  these  tubukir  fossils  will  be  grateful 


to  Prof.  Nicho'^on  for  li:s  work-.  Like  most  pal.Tontolo- 
gists,  he  has  suiteri  il  froii)  the  fact  that  his  predecessors 
have  tlescril>cd  i,'cncra  and  species  from  very  imperfect 
specimens.  This  is  the  curse  of  modern  pal^ontol(^, 
and  a  clean  sweep  should  be  made  of  every  classification 
which  is  not  clear  and  definite,  and  which  was  founded 
on  bad  specimens.  The  difficulty  of  the  subject  uken  up 
by  'Cat  author  may  be  appreciated  by  noticing  this 
synonymy  of  the  species  ;  and  it  is  interesting  to  notice 
how  recent  investigations  by  Busk,  Waters,  and  Moseley 
arc  influencing  the  palarantology  of  very  remote  ages. 

The  author  states  that  in  MonticulifHmi  there  are  no 
septa,  and  the  walls  arc  imperforate,  W'bilst  in  H,  ti'r,>fiora 
the  walls  are  traversed  by  a  very  remarkable  and  excep- 
tionally developed  canal  system  ;  hence  he  separates  the 

f roups,  but  states — '■  In  theface  of  the  above  distinctions 
feel  compelled  to  believe,  in  the  mean«hile,  that  there 
is  no  real  relationship  at  all  between  Hetct opera  and 
MuUkuUpora^*  "  On  the  other  hand  there  are  strong 
resemblances  between  Monticulipora  and  its  allies  and 
various  undoubted  corals — ^piiacipally  perhaps  the  Helio- 
porida,"  "  I  am  at  present  disposed  l»  rcfud  die  MmH' 
cuiipofiim  ai  ancient  groups  of  the  Akfmuni«.** 

P.  M.  D. 

Tk* Evohitionisl  ,tt  f.,ug,:    By  Grant  Allen.  (London: 
Chalto  and  Wiiidus,  1881.) 

WiOBR  and  wider  grows  the  field  over  which  news- 
papers and  magazines  enert  their  distributive  influence. 
Verily,  they  sow  beside  all  waters,  and  great  is  the 
varic^  of  the  seed.  Their  readers  find  a  r^ial  road  lo 
learning  the  contents  of  books  which  they  are  too  hurried 
to  read  in  full,  in  short  essays  which  collect  the  essence, 
omit  the  difficultKS,  and  state  the  conclusions  of  the 
writers  in  the  clearest  and  most  uni|ualificd  tcrm'^.  It  is 
sati^factor>-  to  find  that  an  ciTort  is  made  to  supply  modern 
science  to  such  rc.ulers  from  competent  pens. 

Mr.  Grant  .Mien  h.is  collected  into  this  engaging  little 
volume  a  series  of  well-judged  attempts  to  perform  this 
which  have  appeared  in  the  St.  James's  Gazette,  and  no 
reader  who  would  consult  that  class  of  publication  for 
scientific  ideas  could  help  being  interested  and,  we  should 
hope^  led  OB  to  Anther  inquiries  by  it  Vbr,  Allen  describes 
himself  fairly  when  he  says  (p.  109X  **Iam  not  abuUerfly- 
hunter  myself.  I  have  not  the  heart  to  drive  nins  throi^h 
the  prctt\  creatures'  downy  bodies,  or  to  stifle  them  with 
reeking  chemicals  ;  though  1  recognise  the  necessity  for 
a  hardened  class  who  will  perform  that  useful  office  on 
behalf  of  science  and  society,  just  as  I  recognise  the 
necessity  for  slaughtermen  and  knackers.  But  I  prefer, 
personally,  to  lie  on  the  ground  at  my  ease  and  le.am  as 
much  about  the  insect  nature  as  I  can  discover  from 
simple  inspection  of  the  living  subject  as  it  flits  airily  from 
bunch  to  bunch  of  bright-coloured  flowers."  And  any  one 
who  sympathises  with  such  feelings  will  delight  in  the 
company  of  "The  Evolutionist  at  Laige." 

Nearly  all  the  fresh  lights  which  have  been  thrown  upon 
the  relations  of  the  natural  world  by  the  teachings  of 
Darwin  and  Herbert  Spencer  are  here  condensed  and 
exhibited  in  the  most  simple  gossipping  style  ;  while  it  is 
hardly  necessary  to  say  that  the  most  puzzling  questions 
that  remain  unanswered  will  suggest  themselves  on  many 
a  p.ijTe  iif  -iich  an  author's  book.  His  disquisitions  on  the 
extent  of  animal  feeling  (p.  50),  upon  the  origin  of  two 
eyes  and  the  cross-connection  of  them  and  other  organs 
with  the  brain  {p.  102),  are  very  interesting.  But  the 
most  striking  question  which  time  after  time  turns  up,  as 
we  might  expect  in  such  a  book  by  Mr.  Grant  Allen,  is 
the  origin  of  our  aesthetic  sense  :  and  since  the  sense  of 
beauty  is  little  else  than  a  feeling  of  harmony  with  and 
admiration  for  the  forms,  colours,  and  adornments  of 
flowers  and  animals  ;  and  as  these  are  all  the  result  of 
their  selection  by  animals  in  choosing  their  haunts  and 
their  mates,  we  are  landed  at  the  rather  humiliating  coii> 
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dtttion  Oat  a  teitie  of  tlie  beaatHid  and  an  admintion 

(ok  the  forms  and  colours  of  nature  is  only  a  strongly 
developed  instinct  inherited  from  the  lower  animals  !  An 

uneasy  feeling  is  raised  not  only  that  the  rcbu'<c  adminis- 
tered to  "  man,  the  most  conceited  creature,"  by  the  tlca  in 
Gay's  fable  is  well  dcsenxd,  but  that  the  description  there 
given  of  the  vie<rs  taken  by  other  members  of  creation 
arc  fir  innro  probaUa  asd  evcnreasfliialhletlian  ever  their 

author  ihuught. 

It  would  very  much  help  the  less  scientific  public  to 
accept  the  doctrine  of  development  if  by  it  any  imaginable 
Ciplanation  of  the  part  an  insect  takes  in  its  own  meta- 
moiphons,  or  its  feelings  of  personal  ideotitv  through  the 
antes  of  grab^  chiysalis,  and  Datterfly.cooldbemggested ; 
but  an  attempt  eirplainiiig  so  littia  aa  ctepter  xr.  must 
oolvnuAe  the  ineieduloiis  dose  (he  bode  aine  aeepticul 
atffl.  W.O. 

Am  EUtMHtary  Course  of  Practical  Physics.  By  A.  M. 
Wotthington,  M.A.,  F.R.A.S,  Assistant  Master  at 
Clifton  College.    S'  PP-    (London:  Kivingtons,  1881.) 

This  extremely  useful  and  carefully  prepared  little  book 
is  intended  to  ionn  the  basis  of  the  practical  teaching  of 
physics  for  schoolboys.  It  describes  the  way  of  per- 
ranaiag  fif^rKSight  experiments  in  elementary  physical 
measurenieiils.  It  appears  therefoie  to  have  exactly 
struck  the  right  Ibe  between  die  Sqrlla  and  the  Charybdis 
of  practical  phydca,  in  yiti^  a  middle  course  between 
"merely  qualitative  worle  only  leading  to  play"  and 
"measurements  by  costly  instalments  requirinjj  on  an 
average  two  hours  for  eai^h  ex[>eriment,"  apjicitrs  to  be 
difiliculi  to  steer.  .Mr,  W  oriliini^^ton,  whose  experience  in 
teaching  of  this  kind  is  considerable,  has  embodied  the 
results  of  Ills  labours  in  the  present  compendious  little 
volume,  and  were  the  course  he  has  sketched  out  adopted 
in  all  our  public  schools  the  gain  to  physical  science 
would  be  great.  There  can  be  no  doubt  that  one  great 
drawbaclc  to  the  progress  of  students  in  physical  laoora- 
I  at  the  Universitiaaia  thewaat  of  acquaintance 

 ^! — bnniMBiand  vilkthepnaciples  of 

Mt«  Wiaittiaiglssi%  coarse  cannot 
Cdl  to  ghre  dus,  and  to  teach  nmee^et  something  of 
manipulation,  exact  observation,  and  of  use  of  algebra 
and  geometry  as  apphed  to  real  quantities-  The  acquiring 
of  intelligent  and  orderly  methods  of  rcriirding  observa- 
tions is  facilitated  wherever  possible  by  providing  a  blank 
schedule  or  form  wherein  to  enter  the  various  olj^ervations 
and  their  several  corrections,  and  for  comparison  between 
the  ob>K.-n.  itl  and  computed  results.  The  course  com- 
prises experiments  in  elementary  mechanical  measure- 
ments,  centre  of  gra\  ity,  specific  gravity,  elasticity  of 
cords,  law  of  pendulum,  &c.,  and  also  includes  experi- 
■ents  upon  the  law  of  Boyle  and  upon  the  laws  of 
eapansion  by  heat  and  of  specific  heat.  We  trust  it  will 
not  be  before  Mr.  Woithington  adds  a  coarse  of 
practical  experiments  in  other  branches  of  physics  to  the 
present  series.  He  deserves  the  thanks  of  ail  who  liave 
to  teach  physks  in  the  teboratory  to  beginners  in  mani- 
pulation. 


LETTERS  TO  THE  EDITOR 

\n*  Ediltr  dots  H«t  hold  himself  responsMt  f«r  opiniem  expmstd 
his  corretpondtmU,  Ntither  cm  ht  wutrtttke  U  rtlmm, 
or  to  (»rr<spoitd  vrith  Iht  writers  «f,  rtjtcttd  tnaHUttript' . 
No  notit  t  is  taken  of  ancnymous  ccmmtiuica/i«ns. 

\,The  Editor  urgently  reijueils  (orrtspondtnlt  to  keep  thtir  ktttrs 
as  short  as  possthU.  The  pressure  on  his  spaet  is  to  grtat 
that  U  it  impasabU  othtrtoiu  to  tmurt  tk*  ^^tamtu  mis 
if  tmmmtkatiam  conlmisiiitg  inttraiitir  m# taiMtfiiett.] 

Hot  Ice 

As  niy  ntme  hn<  been  mcntinncd  in  Xattjrk  in  c  mnectiin 
witli  I*r.  C.irndlcy\  cxi^criment';  nn  hot  ice  it  iiiny  po  -  iMy  he 
convenient  if  I  describe  the  experimenu  in  which  I  have  failed 


toidwthatsBpciatneaf  ies  and 

pofails  whea  flM^  ue  heated  M  t«MM. 

On  Deoeuher  16, 1  was  present  at  the  meeting  of  the  Chemical 
Society,  when  Dr.  CameUev  showed  his  experiments  with  ice^ 
camphor,  and  mcreartc  duoride.  At  the  time  they  did  not 
appear  oandative  to  me,  for  it  seemed  (althongh  in  this  I  am 
possibly  mistdten)  that  the  tbennometer  bnlbs  were  too  close  to 
the  sides  of  the  containing  tube^,  and  that  they  con<iequently  did 
not  iadioate  the  temperalnres  of  the  solids. 

A  few  days  afterwards  I  tried  an  experia»ent  with  camphor  in 
an  apparatus  so  arranged  that  the  thermometer  was  held  rigidlv 
in  the  axis  of  a  glass  tube  with  the  bnib  in  the  middle  of  a  block 
of  camphor  which  had  been  previonaiy  mdted  in  the  tube.  The 
appantos  was  exhausted  hy  a  water  air-pomp,  and  the  tube  con- 
taiai^  the  camphor  heated.  No  fosion  took  place,  and  the 
camphor  volatilised  rapidly  ;  but  the  thermometer  did  not  indi- 
cate a  temperature  as  high  aa  157*  C.  The  exact  temperature 
coaldaetbeasfwfinwi,  far  a  jaitof  flie  Iheinwmeter  st<«  was 
faUdsahfliwcaoalchanDwhkheoBBeelsd  htothetahSk  The 


with  the 


fusing  point  of  the  camphor  being  176',  it  certain  that  dw 
temperature  was  far  below  this  although  the  glass  tube  was 
softened  and  thaw  were  indications  of  decomposition  of  the 
camphor  vapour  by  contact  with  the  hot  glass. 

Air  was  afterwards  admitted,  the  camphor  fused  dow!^  and 
the  air  exhausted  until  the  liquid  jait  solir!ifi«l.  Heat  was  then 
rapidly  api^ied,  but  the  temperature  remnine  l  hmveen  f;n°-i 
and  I72*  until  a  portion  of  the  tliermiimcrfr  iialli  -.vas  exposed, 
when  the  temperature  Krgan  to  n^i-.  ])r.  C.imcilLy  bas  j-ince 
informed  me  tnat  he  has  O'  triuied  precisely  simiiar  rcsidts  with 
camphor. 

On  December  30  au  experiment  wa^  tried  with  ice  in  an 
apparatus  l)earing  a  remark.-xhle  resemblance  to  one  recently 
descrilj<?<l  by  Trof.  I.othar  Meyer  {Bi-r.  Deut.  Chem.  G(S.  xiv. 
718,  April  II).  The  tube  A  is  surmounicd  by  a  narrower  tube, 
in  which  the  thermorac!cr  -^tcm  wa^  fixeil  l>y  a  piece  of  caout- 
chouc tul)0,  the  jisint  Itcin^'  !-urr:iundpd  by  .1  tube  cont.iiaing 
mercury.  To  the  side  of  a  a  tubealn  ut  half  nn  inch  in  di.iroeter, 
connected  with  a  copper  flask  of  hnlf  a  Ifrc  rapncity,  is  joined, 
a  branch  from  this  wide  tube  leadmg  to  a  Spreogcl  pump.  The 
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tdw  A  ■  narrowed  in  the  middle,  and  its  Ion  er  extremity  ter- 
aUBites  in  a  narrow  tube  about  33  incbes  long,  and  dippinj;  into 
*  cytioder  of  mercury.  Some  boiled  water  was  intrudoced  intu 
A  before  the  thermometer  wa^;  attached,  and  a  »maH  quantity  of 
wier  was  placed  in  the  co;  |>cr  t1a.sU-.  The  air  «as  then  removed 
by  the  Spreogel,  the  exbaa-tii'ii  being  facilitated  by  heating  the 
copper  flask.  Tbc  water  m  the  glass  tube  was  also  lieatcd,  iu 
ofder  to  ezf  el  the  dix^olved  air.  When  the  exhaustion  bad  been 
eoopleted,  the  cylinder  of  aenary  was  raised  until  tbc  mercury 
io  the  tabe  stood  at  the  narrow  f«rt  of  A,  and  the  c)lii)der  sur- 
romdiag  the  tube  was  liUeil  with  a  freezing  mixture  of  ice  and 
salt,  the  copper  fla^k  being  aLso  placed  in  a  similar  mixture. 
Wlken  the  voter  in  the  glasa  tube  was  s<ili>lified,  the  fretzing 
■iitaiO  w$M  rooMived  bom  the  cylinder,  the  latter  lowcndi  and 
teoekuraof  ■ocaij  wasdep  esscd  by  b^wering  thocjrunder 
of  ■crcniT  nntil  tho  eofaunn  ttood  at  the  bottom  of  A. 

A  small  gas  flame  mo  emplofed  to  warm  the  part  of  the  tube 
iT^*"'*^  the  ioe ;  some  of  the  ice  at  tbc  lower  part  oi  the 
■Hd  phf  OMlted  aiid  ran  down  to  the  surface  of  the  naercnry ; 
the  appcr  portion  of  the  ice  coold  not  be  fu  ed  in  c»nii«queace  of 
lihediininitbed  pres.-Bre  00  its  tariace.  When  tbe  ice  Mas  com- 
plrtrij  dctachca  firom  tbe  glass  tube  a  fresh  quantity  of  freesing 
■iiloiewas  placed  telkeqflinder  surrounding  the  lower  part  of  A. 

Tbe  air  of  the  room  w  as  at  15'  C,  and  the  thermometer  in  tbe 
ioe  indicated  -  S".  The  tube  A  w  as  i-ow  heated  by  a  Donsen 
hODcrt  and  the  tenqxiaUire  thown  by  the  thermoBwter  was 

-  6^5>  A  jet  of  ktean  froeti  a  te»t>tnbe  with  cork  and  narrow 
ttlio  woo  directed  againiit  the  side  of  A  ontM  the  ioe  becaoM  very 
tin  em  oae  aide  of  the  thcrmomctorbolb}  tbe  tcmpetotMc  was 
now  -  I*.  The  freezing  mixture  sarroanding  the  copper  flank 
was  nearly  exhausted  ;  it  was  therefore  replaced  by  frc>h  ice  and 
alt,  and  the  slcam  once  more  directed  against  the  tube.  Tbe 
tbemometer  now  read  -  5  -2.  When  a  loall  pKIt  of  tbc  thcr- 
■ometer  bulb  was  free  from  ice  the  jot  of  steam  was  stopped,  and 
a  new  fi-ecsing  mixture  placed  mtd  the  fl.vk,  tbe  thermometer 
indicating  -  Whien  about  one-third  (f  the  bulb  was 
exposed  the  tube  was  heated  by  a  Bunsen  flame  and  the  tcm- 
peratorc  ro^e  to  -f  4",  and  on  allowing  the  tube  to  cool  it  I'cil  lu 

-  5'.  Finally,  when  only  a  very  narrow  strp  of  ite  remaiucd 
attached  to  one  aide  of  the  bultv  the  tube  vss  ttioogly  heated, 
and  the  twpwatio  foee  to  ■¥  n*t  hot  on  cooHbg  It  aonlc  to 

-  3* -a. 

The  experiment  was  rL';<atcd  m  Jai.unry  6,  a  jachet  being 
placed  round  the  tube  so  that  ihe  heating  by  ; team  was  more 
regular  than  before.  On  first  -c;  iratir,^' the  ice  from  the  cm- 
taining  tnbe  the  thermometer  indicated  -  8\  On  heating  with 
a  Bnasen  it  ro«e  to  -  6\  When  tbe  tube  was  cold  the  ttm- 
pcrattire  was  -  14°.  Afker  passing  a  current  of  steam  round 
the  tube  for  half  an  hoar  the  temixrature  was  -  11°.  A  froh 
freezing  mixture  was  now  used,  and  tbe  steam  again  turned  on  ; 
after  twenty  minutes  a  vmall  portion  cf  ibc  thermometer  bulb 
became  exposed,  and  two  minutes  later  tbe  temperature  wa<! 

-  9°.  A  rre^h  freeiing  mixture  wa-i  put  rcurd  the  flasV,  and 
when  the  out>ide  of  the  tube  was  cold,  the  thcrmdmcter  showed 
a  teajpcmiure  of  -  16'.  Steam  was  again  turned  on  for  llf'cen 
minutes,  when  the  temperature  was  -  13'.  When  the  bulb 
was  half  exposed  the  steam  jnckct  was  removed,  and  the  tnbe 
heated  by  a  I^un^en  ;  the  temperature  then  r.r  e  to  -  1  "5.  On 
allowing  it  to  cool  it  fell  again  to  -  12°,  When  abt  ut  three- 
quarters  of  the  bulb  was  free  from  ice  the  tube  wsw  again  healed 
by  the  ga.^  flame,  and  the  temperature  ^o^e  to  +  29".  The  ice 
then  fell  oflT,  and  alihnnjjh  the  heating  was  discontir.ucd  the 
tht-rmometcr  n  sc  mj  i<l|y  to  70'. 

These  e%\ crirocnts,  as  far  as  they  go,  are  therefore  in  acccrd- 
ance  with  th<->>c  of  Mr.  Ilannay  .-ind  Prof.  Lothar  Meyer,  there 
Hcing  no  considerable  rise  of  teniferature  until  titheribe  con- 
'.en  ation  of  the  arjuecius  vap<  ur  was  too  slow  and  the  vacuum 
ibm  deterioiatcd,  or  the  thenncmeter  bulb  was  partly  nnooveied, 
and  so  eapoeod  to  Acet  ndiatioB  lirtioi  Iho  woOb  of  the  outside 
tnbe. 

Two  experiment-<  were  tried  with  mercuric  chloride,  but  the 
results  were  not  •■•tisfacfory,  in  consequence  of  the  high  melting 
point  of  the  solid.  The  temperature  seemed  to  be  above  the 
hung  point,  but  it  was  found  thnt  the  mcrcuiy  in  the  themio- 
neter  stem  had  separated.  HlRURT  McLKOD 

Cooper'a  Hill.  May  3 

Soaiid  of  tbe  'Auroim 
Vkdmm  lib*  «bo««  hoadirg  Mr.  Ogle,  in  last  week's  Natvsb 
(nL  axiv.  p«  5k  gl««i«a  eatroct  turn  tbc  Viaiton'  Book  ot  the 


.tggi.-chorn  Hotel  i:escribiii^  certain  clcctr.cal  effects  which  were 
experienced  by  Mr.  and  Mrs.  bpcnce  Watson,  Mr.  Sowerby,and 
my>elf  on  July  to,  186 j.  1  would  add  one  or  two  facts  with 
regard  to  cur  position  and  experiences.  We  reached  the  trp  of 
the  Jungfrau  Joch  at  10.5  a.m.,  and  were  met  by  a  violent  hail* 
storm,  which  came  rolling  up  from  the  northern  'ide  of  the  Col. 
We  at  once  started  to  return,  and  b.ad  l>cen  Mall.ing  for  two 
hi.urs  d<i»n  the  centre  of  tlie  Alctch  glacier  when  the  electrical 
effects  beiian  to  be  felt  ;  wc  reached  the  Merjehn  See  at  3.15, 
so  that  at  tbe  lime  of  the  oocurrctvcc  we  had  reached  the  lower 
part  of  the  wAV  which  is  farthest  from  sturoundinj;  mountain 
to^  s  ^vhere  the  gUcier  is  widest,  We  were  enveloped  in  dood, 
above  \^  hich  there  were  no  doubt  other  doads  charged  with 
electricity,  a  id  as  they  approocbed  wo  wcro  gndually  bd^ 
cbar^cil  iii.,ic  atMl  more  airMiglfby  bkhwiioo  from  the  kmer 
cl' lit!,  and  when  the  dl'charges  or  thunder  oecorred  we  wcm 
.suddenly  relieved  by  an  electric  shock.  A  kind  of  MusH  A's» 
(iiai  Q<  <it  gradually  increaMng  intensity  went  on  for  some  minute*, 
fulioucd  by  a  sudden  shock,  and  this  process  of  bringing  us  up 
to  the  rij^ht  !ate  i<f  cKcitcment,  to  he  rclicve<l  by  a  mddcn -hocl-, 
was  rcpcatni  over  .nd  over  again  several  time-. 

Tbc  hi  sing  ^ouuds  were  first  heard  in  the  alpenstocks,  and 
gradually  iacrea»etl  in  loudness  up  to  the  swlden  di»chaf|B. 
There  were  c'ear  indications  that  as  ccnden.'ers  of  electricity  we 
were  not  ail  of  the  same  capacity.    We  were  r>>;  ed  together  in 
threes  :  in  ore  set  of  three  I  was  in  the  middle,  with  a  guide  in 
front  and  Mr.  Soweiby  behind.    Whilst  the  charging  was  going 
on  I  felt  the  pricking  sensation  at  the  waist  on  the  side 
where  ihc  cord  was  lnotfe<l,  sh.  wing  that  those  who  were  more 
influenced  by  eltctrical  induaion  were  charging;  the  others 
through  the  r<  pe  which  acted  as  a  cc'nduclor.    Ju>lg'.iv^  hy  his 
actions,  mr  guide  (a  ycuog  and  active  man)  was  strongly  infla- 
j  enced  by  ihe  charge,  whibt  Mr.  Sowerby,  the  most  siaid  anl 
,  vcneniMe  of  the  party,  wjis  ccttaitdy  influenced  the  lea  t.  In 
j  the  u'.Ii  ;  set  of  three  the  elderly  J.  M.  Claret  of  Cliaroouni  was 
,  Icait  aifccicd,  wb.crtasMr.  Waison,  vt ho  wxs  net  tbe  youngest  of 
j  the  prty,        the  most  1  ov  erfully  sflTccted.    These  fact <  pobt 
!  to  .\  direct  relation  between  the  temperament  of  the  individool 
and  hLs  capacity  ibr  beiDf  eadtcd  efcctricoiljp  or  Ua  indnctiw 
cajiacily. 

{      I  ^h(  uld  add  that  Mr.  Paclce  iias  had  similar  enperiencc*,  bot 
ap]  arcnt'y  to  a  less  extent,  in  his  walks  in  the  Tyrenee*. 

W.  Gkylls  ADAin 
Wheatstone  Latoratoty,  King's  College,  May  9 


PateoUtbie  Moa 

f  In  my  commoalcotioa  to  Natuu,  vol.  sxiii.  p.  604, 1  chlelijr 
restricted  my  notes  to  the  higher  gravels  on  the  north  »ide  i  f  the 
Thames  in  Midacar  London.  With  your  pcm^ission  I  will  now 
briefly  infer  l«  soM  of  dko  implcttentiferaus  gravels  sonih  of 
Londoot  espcdail^  te  Kent. 

The  best  KBoan  of  these  uo  to  he  teen  between  the  Recutveta 
and  Heme  fiqr»  where  a  thin  stratum  of  implenieniiferou>  .,'1  avel 
caj'S  the  diflk  Similar  hat  deeper  gravels,  also  bearing  imple- 
saeats,  ocean  elsenhere  ialaad,  aa  at  aad  Mar  Chislet.  At 
Ckaterbnry  a  great  niimtwr  nf  Implfsnnaf n  bavo  been  found,  and 
to  these  gmels  and  IniilaBieBai  I  «eold  now  dhrect  attention. 
,  As  a  rule  the  RoMdnr  lasliiiaMiats  art  sharp,  nn>iained,  snd 
>  unabradcd  (each  as  ham  hem  called  fai  the  tea  of  course  ex- 
cepted) ;  iho  Csaliihoiy  WBaqilea  the  gravel  is  deep  are 
foond  at  vaikMi  depthii,  froB  o  tal  to  10  feet. 

Now  there  arotvodlitiMtaMMB  of  implesoents  Innsd  in  Ihe 
C^Bterhny  piiL  dw lavali btbii^  iccortingto  Dr.  Enw,  ahoat 
to  feet  ertoo  Jiat  abow  tha  rfawi  iaonadvaihospeclBieas  an 
well  Buuie  aad  afanost  as  sharp  mA  naatsiaed  as  when  fint 
tancd  frMB  tho  naker'a  hand^  la  the  other  the  faaplsBMnts  aas 
much  more  raddyaade^  daep^  sli^ned  all  over  of  adark  edmoM 
brown  eok»v  bmuIm  in  a  high  d^ree.  These  fadtv 
implements  oomo  from  di  tlmi  -train  or  deposits  of  ochnoos 
brown  raUed  stones  that  apj  ear  to  haw  hern  brought  fran  a 
long  ^Bstnnec  la  my  own  oollectioB  of  twenty-nbia  fiamnln 
from  Canterbary  one  half  are  sharp  and  brfaht,  the  otfier  naif 
grcathr  rolled  and  deep  brown  in  cokmr.  To  my  mind  theio 
two  cuuiMs  of  imtnureats  lopieieBt  two  totally  dirtirct  periods 
in  the  Ffebeolithk  sge  hamenrdy  removod  fat  time  fnm  eidt 
other,  tbe  abraded  enmples  being  the  oltet.  A  pohit  of 
imrortance  to  be  obrervcil  in  t!  e  Urrily  ochnana  inpwBMBtsis 
that  nsny  of  them  were  slightly  >|'imt«rad  or  hrakca  when  ihcy 
wera  depoaitad  m  the  Canlcrfawy  driiki  now  ihesa  broken  ana 
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■p^'Hiwrf  pcrU  are  bright,  lustrous.  nt<.  ]  u  >n-.>chreviu>,  exactly 
RNnUfalC  in  the  feutimd  parts  ih-j  lin^Ut  aa«l  uiubradcd 
uiplaaMBti.  Thia  fact  ajipeais  to  me  t  >  Icdi  i.uUrate  that  the 
abiaded  oduaow  implaiwats  aeqaired  tbeir  ochieous  cru^t  cLse- 
wkcn^  and  were  objects  of  gieat  anti  iuity  when  the  Caaterbury 
gmvels  were  Uid  down.  I  have  one  of  these  deep-browa  greatly- 
nlled  flint  implements  that  wai  found  amongst  chert  in  the  fimons 

St  at  Broom,  near  Cxetct :  the  deep  ochreoiu  colour  was  not 
rlTod  from  chert  gravel.  From  whence  have  these  generally 
massive^  afacaded,  ochreou!!  imp'.ement<t  been  deriveti,  and  how 
laid  down  in  distinct  dcpoiit^  ? 

As  aa  instance  of  very  high  implementiferou « Kr.ivc!s,  the  saiue 
dictanee  •outh  of  Loanja  a<  the  Ware  gr.iveU  nic  ii  <rth,  the 
•ndeat  flmveU  on  the  escarpment  of  the  hilU  n>rth  of  Seveooalu 
and  IgBtham  may  be  cited.  Sojie  of  the^e  heights  tBeacd  by 
a03  feet  the  heights  of  the  Hertfoixl  and  Ware  poeltioitt. 

Dr.  John  Evan«,  in  hb  admirable  book  OB  die  "Ancient 
Stone  impkaWBte  of  Great  Britain,"  pp.  S3 '  532,  records  the 
ia^Mirtant  dtooovery  (on  the  surface)  of  ochrcoui  and  abraded 
illHillllMII'l  at  great  heijjhts  near  Curric  Wood,  a  few  miles 
■oath  of  St.  Mary's  Cray,  Kent,  at  30J  feet  above  the  v.dley  of 
the  Darent,  and  500  feet  above  the  sea.  Dr.  Evans  also  says 
(p.  531),  "It  is,  hjwerer,  necessary  that  further  discoveries 
■niottid  be  made  in  thi^  district  before  it  »'ill  be  safe  to  speculate 
on  the  ori^n  of  these  graveU  and  their  rclati  >n  to  the  superficial 
ConfiavatiOQ of  the  neighb:>urhood."  Nfv  f-icn  1,  Mr.  Benjamin 
HarnSOB  of  Iglitbam,  has  during  the  li  t  ycxr  instituted  a 
rigorous  search  over  Hut  Ugh  leTol  gravels  s  luth  of  this  district. 
A  tributary  of  die  Mcdwi^liM*  at  Ightham,  near  Seven  >aks  ; 
the  level  of  the  present  itKain  near  the  village  is  254  feet,  and 
an  ootlyii^  bed  of  old  river^gmvel  is  found  at  3J0  feet,  and 
aa>dur  bed  up  the  stream  at  .m  altitude  nf  from  380  feet  t  1 
400  feet.  In  these  high  Ic\c!  Wcaldcn  gravels  Mr.  Harri  s  i 
lut  recently  found  »ala;olithi;  implemeats  in  great  nmmbcri, 
mnerally  massive,  ochreous,  and  abraded.  At  313  feet  he  has 
foimd  them  in  tilu,  and  on  the  surface  as  high  as  335  feet. 
Ilore  reoently  Mr.  Benjamin  Harrison  has  examined  the  old 
river  gravel  at  Dunk's  Green  (two  miles  and  a  half  s  )uth  of 
Ightham),  and  here  at  a  level  of  200  feel  has  provctl  the  bed>  to 
be  implementiferoos.  For  these  Ho*  and  heights  I  am  in- 
debted to  Mr.  Harrim,  who  bu  given  me  his  penniarian  for 
their  publication. 

In  the>:c  two  letters  I  have  chitr'ly  c  niined  mjrsslf  to  statc- 
aMBlsof  dry  fiifitiiparpoiely  aba  tilling  from  any  comments  on 
1)10  BMuing  of  the  liei^ti,  Ike.,  referred  to. 

WoRTUiNoxoN  G.  Smith 
IS5,  Gtoavenor  Road,  Hi^ibtwy,  N. 


Naval  Cadet  Exan::inations 

I  Wfill  to  brin^  to  your  notice  the  injudiciou-  severity  to 
wh'ch  our  compclitivL-  c.\  iminatioiu  have  of  l.ite  .itt.iitied,  re- 
g  inliesi,  a-i  it  aji.ie.iri  to  nic,  .jI'  lac  i)os>i')!e  injury  they  mxy 
inll.ct  on  tlic  health  of  thusc  who  arc  force  !  to  strain.  MBy 
jKiwcr,  both  i>hy4eil  aiiJ  mciitil,  1:1  the  struggle. 

Tiie  uio-t  recent  cxairilc  of  ll.'j  kiml  I  l)clicvc,  the  New  1 
Stamlani  I'ur  Xav.il  Cadel^hijH,  «hicU  rejuires  b.iys  from 
lictvsecn  the  ages  of  twelve  and  thirteen  anl  a  hilf  to  pi!>s  a 
c  'mpctilive  exa  nination  in  Latin,  French  (iioth  Ir.inslaling  and 
!,]tcaking),  arithmetic  uj)  tj  dccimil  t'.-actii  -..  ;i'^e'ira,  inclu  lnii; 
fraclioni.  anJ  iimiile  e'juitioii'.  uuli  one  u:ikn  jwn  quantity, 
gc  jiuetry  up  to  firs'  twenty  ...ix  lirojiojitions  of  liucliJ,  Iviglish  — 
with  Scripture  history.  They  .ire  further  templed,  if  ambiliou-i, 
to  take  algebra  up  to  <|u.i<Ir:itiL  e  juatioai^  and  gMOMtiy  Up  to 
the  end  of  x\\t  fir^t  l>ODk  u,"^  Ku:li  1. 

Now  when  the  olj|e:t  to  h:  obtiincd  ii  :i )  le-;.  than  a  career 
for  life,  one  c;\n  i  na;4iii.-  li.it  a  f  irce  of  pressure— from  the 
parent  an xioui  to  iT^ivrle  for  hi  ,  slu,  frr.n»  tlic -eh  )ol  jiaster'i 
p.ile  in  hi^  puj»il,  ani  frju)  tlie  \x})-\  itwn  am'jition — u  brought 
to  bear  to  urge  nature  to  the  utmo^t  la  the  trial. 

The  casualties — for  «c  aic  entitle  i  to  use  the  expression —that 
h.ivc  already  occurred  under  the  ^^ystem  have  been  suiTicicntly 
numerous  to  make  any  cncwhiwiU  pause  to  tlr.nk  seriously 
anxious. 

Kducation  i&  most  v.aluablc,  bat  when  its  ailaiuJient  is  at  any 
time  carried  out  at  the  exjicnse  of  be.alth  to  the  pupil  it  is  a 
failure.  "  Men«  sana  in  c oritore  sano  "  is  above  everything  to 
be  priicd,  and  he  who  cntrr^  u|^n  life'*  work  powwHfid  of  ibit 
advantage  i^  fittest  for  its  trials. 

I  will  quota  an  citnct  froan  the  Latml,  which  trcato  tbe 


subject  froji  a  profeadonal  point  of  view  and  widi  an  adainUe 

clearness.    It  says : — 

"There  can  be  no  rjom  to  question  the  extreme  peril  of 
'  over-work '  to  growing  children  and  youths  with  uneUadafti 
brains.  The  excessive  use  of  an  im  nature  organ  arrests  its 
development  by  diverting  the  eneig^  wliich  sliould  be  appro- 
priated to  its  gr  jwth,  and  c  nsumrag  it  in  work.  What  happens 
to  bor^es  which  are  allowol  to  run  races  too  eariy  happens  to 
boys  ve&  gbis  who  are  over- worked  at  school.  The  competitive 
system  as  applied  to  jrouihs  has  produced  a  most  ruinous  effect 
on  the  mental  constitution  which  this  generation  has  to  hand 
down  to  the  next,  and  poitlcularly  the  next-but-ooe  ensatng. 
School-work  should  bs  purely  and  exclusively  directed  to  devn* 
lopment  "CnBuaing"  the  young  for  examination  purposes  is 
like  compelliflg  an  infant  in  arms  t  j  sit  up  before  the  muscles  of 
its  back  are  strong  eiou^h  to  sup,x>rt  it  i  1  tbe  upright  position, 
or  to  sustain  the  weight  of  its  body  on  its  le^s  by  iitandini^  whila 
as  yet  the  limbs  are  imable  to  bear  ilie  biirden  imposed  on  ibem. 
A  crooked  spine  or  weak  or  cont  orted  le>p  is  the  inevitable 
penalty  of  such  folly.  Another  blunder  is  committed  when  one 
of  the  organs  of  the  body — to  wit,  the  brain — is  worked  a:  the 
expense  of  other  parts  of  the  organism,  in  face  of  ths  fact  that 
the  measure  of  general  health  is  proporti  inc<l  to  the  integrity  of 
development  and  the  functional  activity  of  the  bady  as  a  whole 
in  the  hanuony  of  its eonpanent  ^tems.  No  oneoigan  can  be 
developed  at  the  expense  of  the  rest  without  a  oonespjodin^ 
weakening  of  the  whole.  These  faults  of  '  trwninx '  attain  theur 
<.upreme  height  of  foUy  and  .short-sightedness  wbcn  they  an 
coinmitte<.l  in  refennee  to  the  youths  destined  for  the  public 
services.  They  are  especially  illustrated  bv  the  '  Regulations 
respecting  Naval  Cadets'  just  issue!,  and  which  will  take  effect 
in  June  of  the  present  year.  The  work  of  the  Civil  Sendee 
t'ommissioners  in  re<pect  to  these  cU-s«  of  the  possible  seivanU 
of  the  State  is  personally  and  racially  dntructivt.  Sooner  at 
later  pablie  opinion  must  recognise  this  fact,  and  then  perhaps 
the  Government  or  the  Legislature  may  be  moved  to  tnterpojc — 
not  befo-e,  but  when  it  is  too  late." 

We  live  in  an  aje  of  reactions,  when  ideas  are  hastily 
adopted,  hurriedly  brought  into  practice,  ani  fanatically  adhcinn 
to.  1  can  only  hoj>e  that  public  opinion  will  reooenise  the  danger 
that  the  Lat^H  so  clearly  points  out,  and  that  UM  Govemnent 
may  interpoje  before  it  be  "too  late."  J,  D. 

Plame-Lcngth  of  Coal-Oas 

I  ICAVE  rc.'cntly  measured  tlie  flame-!cnglh  of  a  sample  of 
coal-g.is  burni'.i^  in  air  and  liurnin;^  in  nitrou^  oxide  (NjO).  The 
(lame-le.igth  in  .air  was  jj'hs  of  an  inch  and  .j'jths  in  nitrous 
oxide.  The  relation  of  5  to  13  i.s  very  close  to  what  my  theory 
would  su^fgest,  an«l  is  a  confirmati  ?n  of  uiy  law  published  in  your 
issue  of  April  7. 

I  might  add  that  1  have  recently  notice  !  the  iLimc  of  a  mixture 
of  hydrogen  and  nitrou.s  oxide  Imrning  in  air  to  (level  >;)  a  bright 
white  .spit  about  one-third  from  the  top  of  the  tlamc,  and  «heii 
the  pro;iirtion  of  nitrous  oxide  is  larger,  to  extend  into  a  cmc 
reacnin^  to  the  jet.  I  have  not  examined  this  tlamc  with  a 
-fiectroscopc,  liiit  am  certain,  from  the  whiteness  of  the  fl.ime, 
that  the  sjiectrttm  would  be  continuous.    Lswts  T.  WucHT 


Water  in  Australia 

A  uKN  ri.E.Ni.VN  recently  returned  f.  orr.  Australia  believes  that 
th-  arid  plain  which  occupies  the  centre  of  th.\t  i-land-conti.i;:il 
might  l>t  am;>ly  .suiiplici  with  w.iter  .i:id  convcrteil  into  r'ch 
farol  la  i>l  'ly  .1  \dry  simple  jirocess.  He  fur.ti  K  hi»  be'ief  upon 
obierve  1  fatls  in  the  three  ^-cicncc-i  of  tiotany,  phyd^gniphy,  and 
ijcolo^y,  thus : — 

1.  Gu  u  trees  .ml  the  mallec  scrub  llouristi  there.  TbegUii- 
trces  grow  I o  a  great  si/e  and  withstand  the  drought  of  many 
sumincni.    Tticy  must  have  w.\ler  ;  whence  do  they  obtain  it? 

2.  Rivers  which  flow  towards  the  centre  from  the  uiou  itaiii 
ran^jes  along  the  coasts  have  no  apjiarent  ou'let  into  the  sea,  but 
are  lost  in  the  desert.    What  l)ecjmci  of  them  ? 

3.  The  underlying  rock  of  the  central  jvluni  i^  an  aituo  t  hor.- 
zonla!  l>ed  of  Tcrti.iry  S.iTid^'.une. 

The  conclusion  \<  tii.i*  tbe  .SLsnJstone  is  saturated  with  water 
and  forois  an  immense  reservoir  from  which  e\i-tiu|.;  trees  draw 
their  supplies  by  deep  tap  rool^,  and  that  by  siukinj^  w  ells  in  the 
desert  this  water  could  easily  be  reached. 

Tbe  author  of  this  theory,  wishing  only  to  confer  a  public 
benefit,  deiifes  to  bring  it  nndar  tbe  notiM  «f  seiodfio  aen. 
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that  it  may  b«  either  turned  to  account  or  shown  to  be 
If  there  is  even  a  remote  po»sibility  of  its  truth  it  would  seem 
worth  while  for  one  or  more  of  the  Colonial  Governments  to 
have  borings  made  in  order  to  test  it.  F«  T*  MOXT 

Bintal  Hill,  Leicester,  May  $ 


Tbe  OUcial  Blocks  of  Zinal 
Mat  I  ttRNllbyweiAimns  express  a  hope  that  oihc-r  qualified 
pit  mi  I  will  volunteer  to  take  charge  of  work  sacta  as  I  propose 
l»  do  tills  fouBer  ■>  my  share 

This  is  to  mark  the  position  of  large  blocks  of  stone  on  tbe 
elader  of  ZinaL  You  will,  I  hope,  receive  the  report  of  my  friend, 
Prof.  F.A.  Forel,  upon  periodical  variations  of  glaciers.  Therein 
are  sketched  aome  of  the  existing  data.  I  have  for  years  much 
wished  to  organise  a  simultaneous  action.  With  a  Gallon's 
pocket  altaaiauth,  a  pot  of  paint,  and  the  juperb  map  on  the 
scale  of  iiivT  of  tl>e  Swifs  Alpine  Club  (Sheet  III.  of  the 
Valau  dn  Sud).  it  will  be  a  pleasant  and  not  a  difficult  task  to 
by  down  a  few  good  triangles,  and  to  paint  a  letter  and  indi- 
cation of  bearings  of  stones  along  and  athwart  tbe  great  glacier, 
with  which  I  Dm  well  acquainted.  The  Swia  Alpine  Club  has 
erected  a  hut  at  I.es  Mountets,  which,  at  about  9500  feet  above 
in4eTcl«  will  liuin  a  capilal  base  of  operations.  The  pre- 
itolillyiWBia  «M«]r«o«U  itadf  reward  the  short  sojourn 
aeeessarr  for  cor  purpose.  To  secure  unifamiity  of  action  and 
rcfistraUon  I  propose  that  we  should  place  ourselves  in  commu- 
nication with  M.  F.  A.  Forel.  ,1  shall  be  very  glad  to  hear 
from  gentlemen— at  this  address  tip  to  tbe  end  of  June,  and  then 
at  the  H6tel  d'Anniviers,  VisKne  tur  Slerre,  Canton  Wlabi,  the 
moat  ooafoitable  nuarters  in  the  Val  d'Annlviers,  about  4000 
feet  above  sea-level,  three  hours' and  a  half  linve  from  Sierre 
ndlway  station. 

I  would  suggest,  as  good  head-quarters  .infl  intcrc^'ing  licKls 
of  observation:  (i)  the  hotel  at  the  KifTclbirg,  with  the  (^nicr 
and  Findelen  glaciers  ;  (2)  the  hotel  at  Saas  in  Grund,  with  tlie 
F^e  and  other  large  (;licii?r ,  ,n  the  Saas-Thal  ;  (3)  the  liotcl  at 
the  Maltmark  See,  with  the  AUalin  and  Schw.-iri2bcrg  glaciers ; 
and  (4}  Macagnaga  as  a  sMMbem  MMlon.  I  uiyi-elf,  al>o,  ask 
for  jperaonal  assistance.  Marsuali.  Hall 

Villa  Oiesscx,  Vcytaux  Chillon,  CantosVavd, 
Switzerland,  May  3 


THE  FRENCH  ASSOCIATION  FOR  THE 
ADVANCEMENT  OF  SCIENCE  AT  ALGIERS^ 

III. 

THE  m^in  revult  of  the  Alficrs  Congress  has  un- 
doubtedly been  the  acquisition  of  a  considerable 
amount  of  matter  tending  to  the  dcvclnpmcnt  of  the  great 
French  colony,  while  at  the  same  time  it  has  been  the 
means  of  making  hundreds  of  Frenchmen  well  acquainted 
with  the  priocipal  features— physical,  geographical,  and 
poUtical— «f  a  country  which  they  knew  previously  only 
Of  nune.  Tbe  general  restilti,  as  for  at  universal  science 
is  cenceniedv  have  been  slight,  but  we  cannot  regard  the 
CoBgiesa  as  leas  than  a  soccesa.  It  is  as  if  tbe  Ficnch 
bad  sidd  to  the  world  of  science,  **  Come  and  see  this 
undeveloped  country,  and  help  us  to  apply  e.ich  and  all 
of  the  sciences  to  its  special  requirements,  to  aid  us 
in  a  more  perfect  colonisation."  The  work  has  been 
nobly  initiated  by  the  French.  It  is  probable  that  not 
less  than  a  hundreci  millions  sterling  have  been  expended 
Hi  the  country.  The  roads  .md  bridges,  .ind  telegraph 
and  postal  systems  are  perfect.  Ever)\vhere  you  find 
evidences  of  complete  organisation.  Every  small  village 
has  its  mayor  and  council ;  its  post«ofiee  lad  diligence 
senioe ;  its  water  supply  and  sanitary  arrangements ;  its 
noves  of  enca^rptus-trees  and  trimly-planted  streets. 
LCI  vs  take  one  example— that  of  fioidj*Menaial|  a  village 
to  the  east  of  Algiers,  whidi  we  visited  In  tbe  course  of 
an  excursion.  Twenty-three  years  ago  Bordj-MenaYel  was 
made  a  centre  of  colonisation,  and  1 7 1 8  hectares  of  land 
were  distributed  among  the  first  colonists.  The  total 
superficies  of  tbe  commune  is  4200  hectares,  and  it  con- 
' —  a  popolation  of  837,  of  whom  659  aie  Euroiieans 

*  OMiaaid      wL  aida  p. 


and  178  indigenous  races.  Situated  at  a  distaaoe  of  70 

kilometres  from  Algiers  and  ^8  from  Dcllys,  it  is  (laversed 
by  the  main  departmental  roa  i  passing  to  Eastern  Algeria. 
It  stands  in  the  midst  of  a  highly  fertile  alluvial  plain,  28 
metres  above  the  se.a,  and  is  watered  by  the  I>scr.  This 
commune  possesses  the  following  municipal  officers : 
mayor,  deputy-mayor,  justice  of  the  peace,  shcriiT's  ofticer, 
receiver  m  "contributions  diverses,"  a  recorder  of  the 
census,  a  manager  of  ponts  et  chaussdes,  a  departmental 
business  agent,  a  bureau  of  posts  and  tclcgraplis,  a 
"  m^^in  de  colonisation,"  a  midwife,  and  a  pbarmacien. 
Its  spiritual  and  intdtectual  wants  are  provided  for  by  a 
<^r/and  two  schools.  Since  1873  a  biinde  of  gen^r* 
merie  has  been  stationed  in  the  village.  Tlie  organisation 
appears  excessively  elabor.ited  for  so  small  a  population ; 
but  we  must  remember  how  doubly  necessary  sucb 
arrangements  become  in  .i  i;e\v  colony,  which  without 
sufficient  proofs  of  the  strung  arm  of  the  law  would 
speedily  become  lawless,  and  without  the  benefit  of  well- 
directed  and  properly  enforced  municip.il  arrangements 
would  form  an  ill-rcgiilated  and  dei^ei;erating  community. 
The  bureaucracy  evidently  enters  largely  into  the  French 
system  of  colonisation. 

Attheimsent  moment  a  project  is  before  the  Cham- 
ber Ibr  tbe  completion  of  tbe  colonisation  of  Algeria 
by  the  creation  of  300  new  villages,  which,  like  Bordi- 
Menaicl  and  the  existing  villages,  are  to  be  buiU  and 
thoroughly  organised  before  colonists  are  invited  to 
accept  the  grant  of  land  in  the  commune  and  take  up 
their  abode  m  the  village.  Such  of  the  i.  xi^ting  villages 
as  we  saw  were  ol  one  and  the  s.miic  t)f  e  ;  the  church 
and  water-supply  in  a  central  5qu;irc,  from  which  two  or 
more  streets  proceeded  ;  the  maitie,  a  few  sl-.ops,  one  or 
more  inns,  and  a  post-ofiire.  In  some  villages—  I'alestro, 
for  example,  many  of  the  inhabitants  ot  which  were 
masaacrea  by  tbe  Kabyles  so  recently  ^  1  S  •  I  there  was 
a  large  space,  surrounded  by  a  higli  wall  furnished  with 
loopholes,  in  which  the  inhabiunu  could  take  refuge  m 
tbe  event  of  a  sudden  descent  of  the  natives.  Many  of 
tbe  colonists  are  Alsatians  or  Lominers  who  emigrated 
at  the  close  of  the  Franco-Prussian  war.  They  aU 
appeared  happy  and  contented,  and  their  farnis  and 
gardens  were  flourishing.  Their  worst  enemies  are 
drought  and  fever  ;  the  former  is  being  provided  against 
by  new  systems  of  ii  rigatinn,  and  the  latter  by  the  plant- 
ing of  thousands  of  cucalvptus-irees.  .\t  Hlidah  we  found 
a  perfect  example  of  the  most  developed  system  of  irri- 
gation. A  ready  supply  of  water  is  obtained  during  many 
months  of  the  year  from  the  mountains,  and  this  is  led  by 
small  brick-lined  watercourses  through  the  gardens.  A 
main  watercourse  passes  a  line  of  houses,  the  g.arden  walls 
of  which  are  furnished  with  small  uap  doors  by  which  at 
any  time  a  portion  of  the  stream  can  be  diverted  into  the 
garden.  Of  course  is  always  looked  for  with  neat 
anxiety,  specially  betwetm  tbe  months  of  May  and  Sep- 
tember, uh.  n  the  grain  crops  arc  wboUy  depoMcnt  npon 
it.  In  the  south  of  Algeria  there  exist  at  thw  moment 
places  where  no  rain  has  fallen  for  t/.r and ofcourac 
any  attempt  at  cultivatwn     here  impossible. 

Towards  the  end  of  the  ( ongress  several  of  the  sections 
■showed  greater  vitalitv  than  at  the  commencement.  In 
the  section  of  Mathematics  there  was  for  the  first  time  a 
fair  show  of  papers,  for  the  most  p.irt  devoted  to  pure 
geometry.  The  foreign  mathematicians— LeRuine  of 
Odessa,  Oltramare  of  Geneva,  and  Fiedler  of  Zurich— 
contributed  their  quoU.  M.  Tripled  brought  forward  a 
project  for  tbe  conatmction  of  an  observatory  at  Algiers. 
M.  Picquet  has  1>een  elected  president  of  this  section  for 
next  \  car  In  the  section  devoted  to  Cml  Engineenng 
the  most  important  papers  were  by  Col  Fonrchault  00 
defensive  villages,  and  by  M.  Trdmaux  on  imgatlOB.  M. 
Gobin  is  president  lor  next  year.  In  the  Physical  SMOon 
papers  were  rend  bv  M.  Gaussen  on  photometric  pOOlO- 
graphy,  and  by  Prof.  Tacchini  on  the  sobr  protuberance* 
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There  was  no  paper  of  special  interest  in  the  Chemical 
section,  of  which  M.  Griin;iu\  is  president  for  1882.  The 
section  of  Meteorology  was  very  active  at  the  list,  and 
supplied  some  interesting  p.ipers  on  the  nicteorolo„'y  of 
Asia,  of  the  Sahara,  and  of  the  district  between  tlic  Atlas 
and  the  CeveniiCs  ;  also  on  meteorological  instruments 
thermographs  and  anemographs*  and  registering  baro- 
meters. M  M .  Uenia  and  Tacchini  among  the  roreigners 
contril)uted  largely  to  this  section.  M.  Fines  is  the  pre- 
sident for  1882.  The  Geological  section  had  no  coaunttoi- 
cations  of  general  or  necial  intenst.  Fntfeason  vob 
Sabo  of  Buda-Pesth  and  VillaDova  of  Madrid  both  con- 
tributed papen,  and  aa  interesting  communication  was 
mide  by  nl,  Pusch  (who  is  president  of  the  section  next 
year),  on  the  lea  1  and  iron  mines  of  Tunis,  and  the  copper 
mines  of  the  I'ctite  Kabylic,  a  district  to  the  cast  of 
Algiers.  The  Botinicil  sc  lion  annoan:ci  only  two 
papers  of  very  limited  interest  for  the  last  day  but  one  of 
the  Congress,  and  it  did  not  meet  at  all  on  the  last  day. 
M.  Ed.  Bure.iu  is  president  for  1S82.  The  sectionj  of 
Zoology  an  1  /a  itcchny  also  showed  signs  of  languishing. 
On  the  other  hand  the  section  of  Anthropology  exhibit^ 
the  greatest  vigour  from  first  to  last,  ana  on  the  last  day 
oS  the  Congress  no  less  than  aixteen  papers,  many  of 
wen  of  gnat  local  interest,  were  announced.  Among 
mesc  we  may  specially  mention  obser\'ations  on  the 
Kabyles  of  the  Djurdjura,  and  on  the  Tziganes  ;  on  the 
Romans  in  Africi,  and  the  Berber  migration;  on  the 
civil,  political,  and  rcli^'ioui  institutions  of  the  Jews  ;  and 
Oa  cranio  nctrical  .stu.lie-  in  the  oasis  of  Bi>kra.  .\  pre- 
historic mip  of  the  uortli  of  Africa  was  di,cLi-scd  by  M. 
CartaiUuc.  .Anthropology  i,  one  of  the  sriences  which 
has  benefited  most  by  itie  Algerian  Congress.  M.  Henri 
Martin  is  piesidcnt  for  1882. 

The  interest  in  the  Medical  section  continued  to  the 
last.  We  have  before  had  OOCaaion  to  remark  that  the 
Congress  to  a  neit  extent  ms  a  miedkal  riunien,  and 
more  than  oneJouith  of  the  members  were  medical  men. 
Seventeen  men  were  announced  for  die  last  day  of  the 
icssuN^  aid  fiNirteen  had  been  read  the  day  before.  The 
most  mteresting  to  the  general  non-mcdi  ral  members  were 
On  the  epidemics  of  Algiers,  on  acclimatisation,  an  J  on 
the  dim ite  of  Algiers  as  reg.ir<K,  its  inllucnce  on  con- 
sumptive patients.  Dr.  .\zam  of  llorJeaii.\  is  the  presi- 
dent for  1S82.  The  success  of  this  section  has  been  , 
complete  ;  a  large  nu  nber  of  very  valuable  papjrs  have 
been  communiiatcJ,  and  the  attendance  has  always  bxn  ' 
large.  The  final  p.i^ers  communicated  to  the  section  of 
Agronomy  related  mainly  to  the  development  of  the  agri- 
culture of  Algiers  ;  on  the  cultivatio.i  of  cereals  and  of 
sorsfaum;  on  the  rearing  of  cattle;  on  agricultural  rail- 
ways ;  and  on  watercourses.  M.  Dubor^is  president  for 
1 882 .  The  section  of  Geography  was  also  mainly  devoted 
to  Algerian  questions :  the  Traos-Sahariaa  Railway ;  the 
geodesy  and  topography  of  North  Africa  ;  maps  and  geo- 
frapbtcal  vocabulary.  The  section  of  Political  Econoaiy 
devoted  its  list  hours  to  the  dominant  subject  throughout  i 
-  the  colonisatioa  of  Alg  ria,  the  treatment  of  the  in-  | 
digenous  rajcs,  and  the  peo,iling  of  the  .S.ahara.  P'inally 
the  section  of  Pedagogy  visited  the  principal  schools  of 
the  city,  anJ  collected  as  much  information  as  possible 
concerning  th:  methods  of  instruction. 

At  the  commencemeat  of  the  Congress  the  members 
were  presented  with  a  volume  entitled  "Notices  Scien- 
tifiqiies,  Hiitoriquej,  et  Economiques  sur  Alger  et  I'Al- 
gcrie.  '  l  lie  second  volume  is  to  be  ready  befiye  the 
end  of  this  month.  The  work  is  compiled  by  twenty-ine 
residents  in  Algeria,  each  one  very  competent  to'disctus 
the  aulyect  of  his  contribution.  Thus  the  geography  is 
described  by  the  president  of  the  Algerian  Geographtcal 
Society,  the  general  admin  stration  by  the  secretary  of 
the  Council  of  Government,  and  the  history  Isy  the 
Director  of  the  L.-ole  supcVieure  dcs  Lettres.  The  uhole 
constitutes  the  most  complete  and  exhaustive  history  of  i 


.Mgeria  which  exists.  Starting  with  the  geography, 
hydrography,  and  climatology  of  the  country,  an  able 
discussion  of  its  coniplcK  meteorology  follows.  Statistics 
are  given  of  the  barometric  pressure,  mean  temperature, 
h\grometry,  winds  and  atmo-ipherir  currents,  electricity, 
ram,  e\aporation,  &c.  There  are  forty  nieteorolo^ical 
stations  in  the  country,  extending  from  Mogador  in 
Marocco^  to  Sfax  in  Tunis.  A  daily  bulletin  has  been 
isiued  since  1875,  and  it  is  distributed  over  thirteen 
points  on  the  coast.  The  very  interesting  geology  and 
mineralogy  of  the  country  forms  an  article  by  M.  Pomel, 
from  which  we  learn  that  copper,  argentifimnu  lead,  sine, 
boo,  building- stones,  and  s^lt  are  profitably  mined. 
About  3503  miners  arc  employed,  more  than  half  of  them 
finding  occup  i;l on  in  the  province  of  Constantine.  The 
succeeding  articles  tje.it  of  botany,  zoology,  and  anthro- 
pology. The  major  part  of  the  indigenous  population 
consists  of  two  ethnic  groups :  on  the  one  hand  the  .Arabs, 
nomad  tribes,  shepherds,  with  a  patriarch  il  organisation, 
and  with  warlike  and  religious  feudality  {^f^odaliU 
gturriire  et  f Social iti  religieuse) ;  on  the  other  the 
Kabyles,  cultivators  of  the  soil,  non-nomadic,  and  with 
a  social  oigamiatiioa  which  Is  democratic  and  com- 
munalistic. 

An  aitide  of  much  interest,  by  Dr.  liaotaud,  treats  of 
the  colonisation  and  peopling  or  Algeria.  We  have  no 

space  to  give  even  an  outline  of  its  contents,  but  we 

commend  it  to  every  one  interested  in  the  present  and 
future  of  the  colony.  It  is  followed  by  articles  on  the 
actu.al   state   of  agriculture  ;   industry  and  commerce, 

Cublic  works,  the  financial  system,  and  the  Algerian 
udgets.  Then  a  gener.U  surve>  of  the  history  of  Northern 
Africa  is  given  by  M.  .Masqueray  ;  archaeology  by  M. 
MacCarthy ;  the  general  administration  by  M.  Dimier ; 
judicial  organisation  by  M.  Fau,  Advocate-General  of 
Algiers,  and  taxes  and  Imposts  by  M.  D'Aufresne. 

We  will  glance  for  a  moment  at  some  of  the  statistics 
connected  writh  public  works  and  education.  When  the 
French  took  possession  of  Algiers  in  1818  they  found  a 
ttAula  rasa  as  regards  public  woilcs.  In  1843  they  set  on 
foot  the  drainage  of  the  Mitidja;  between  1840  and  1846 
ports  were  constructed,  and  lighthouses  placed  along  the 
coa->t,  an  1  great  systems  of  excellent  roads  were  inaugu- 
rated ;  in  1S57  railways  were  commenced.  I'orty-live 
lighthouses  arc  now  in  operation,  and  there  are  seven 
ports.  In  iSjo  the  imports  amounted  to  a  value  of 
5,000,030  francs,  and  the  exports  to  1,500,000  francs; 
while  in  1879  'he  values  were  respectively  272,126,102 
fr.incs  and  151,918.421  francs.  There  are  10^506  kilo- 
metres of  roads  and  1282  kilometres  of  railways.  There 
are  now  about  600  agricultural  villages  dispersed  through 
the  three  pro\  inces  of  Algiers,  Oran,  and  Constantine. 

As  regards  public  insttoctlon,  higher  mstniction  is 
^iven  in  four  scnools,  which  no  doubt  will  soon  be  united 
mto  a  university:  law,  medicine,  letters,  and  science. 
Secondary  education  is  provided  by  a  Lycde  in  Algiers, 
ten  com  nun  il  >chools,  and  three  free  schools.  The  former 
contain  3405  pupils,  among  who  u  there  arc  365  Ie*s,  and 
272  Mussulmms.  The  number  of  primary  schools,  in- 
cluding Arabic,  Kabylic,  and  Arab-French  schools  is 
703,  in  which  are  educated  no  less  than  53,803  pupils — 
28,803  boys,  and  24,501  girls.  The  boys  consist  of 
11,639  French,  7336  foreigners,  7408  Jews,  and  2430 
Mussulmans. 

On  April  20  the  various  excursions  commenced :  east- 
ward to  the  confines  of  Tunis,  southward  to  the  Sahara, 
and  westward  to  the  boundaries  of  Marasco.  We  have 
not  space  to  tell  how  we  went  into  the  country  of  the 

ifiJii^tnes  -the  Kabyles  who  were  driven  into  the  moon- 
tains  when  the  Arabi  first  took  possession  of  the  land- 
how  they  met  us  headed  h\  their  chiefs,  and  conducted 

us,  wdh  ,ic  :omp  mi  neuis  of  birb  iric  mu  sic,  and  discharges 
of  gtms  to  a>v.i'-Nen  the  e:!ioe^,  through  the  magniiicont 
gorges  of  Palestro ;  and  how  on  the  following  morning 
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wc  breal^fastetl  with  thtun  in  one  of  the  moit  picturesque 
-pou  laia^m.ible,  .md  imall)'  how  we  rcaliscJ  with  tlitli- 
;uli)  that  we  were  only  four  days'  journc>-  tiotii  I.iJadon, 
while  breakfasting,  under  a  bower  of  caruub.i  br.uu.hcs, 
off  ibcep  roasted  \khole  over  hot  aihci  pkiccii  m  holcb  in 
the  earth,  maoipulated  wjth  huntinj^-kuivcs  and  without 
fbcks.  flat  circular  cakes  uf  K.ibyic  brc.iJ  servia^,'  u>.  for 
plates,  and  gigantic  wooden  bowls  of  kaus-koui  a^  a 
ff"^  course. 

Ike  amicahle  atdtude  of  these  oAce  savage  aborigines 
iwnerf  to  m  to  reecho  tlie  key-note  of  the  Algiers  meet- 
ay  of  the  French  Association;  to pFOdaim  loudly  and 
iritli  no  uncertain  sound  that  the  *'conqu£te  pacihquc  dc 
fAfrique  septentrionalc  par  Ics  Frani^aib "  h.i ,  iudLcd 
kecome  an  accomplished  facL  G.  I- .  Kui>wlll 


ELECTRIC  UCHTING^ 

II. 

'T'HE  second  district  of  the  City  which  has  b:en 
illuminated  by  electricity  is  that  embracing  Black- 
friazs  Bridge,  upon  which  there  are  seven  lamps ;  Bridge 
Stieet,  in  which  there  arc  four  lamps,  Lnd|^e  Circus 
ttloQe  three  lamps ;  Lodigate  Hill  four  lamps ;  aorth  side 
of  8l  Bkah  iix  laupe ;  and  Cheapslde,  as  fiur  at  Kiog 
Street,  dgbt  lanps ;  thiit3r<C«o  lamps  in  all«  replacing 
150  gas  luRps ;  «Bd  mofeover,  all  these  lamps  are  fixed 
opoa  one  circuit,  which  is  operated  practically  by  only  one 
machine,  and  that  hxed  more  than  a  mile  away,  at  the 
manufactory  of  the  Brush  Company  in  York  Road,  Lam- 
beth, The  total  length  of  this  circuit  is  o%er  ro,ooo  feet.  ^ 
It  cotisisib  or  a  :opper  cable  made  up  of  seven  best 
copper  wires  surrounded  with  a  thick  layer  of  gutta- 
pevdm  protected  externally  with  tape  that  has  been  well 
tsired.  This  wire  gives  a  total  resistance  of  7'S  ohnu., 
and  is  protected  by  iron  pipes  like  the  Siemens  method, 
aadlara  oa  tbe  orincink  so  well  known  in  telegraphy. 
Tbe  dyBBB^Mdune  u  of  the  fiimiliar  Brush  form,  and 
at  pioMBt  tfem  are  two  imdiiaflt  of  the  site  known  as 
No.  7  aMed  op  fat  series,  but  fanning  practically  only  one 
machine.  These  two  machines  are  intended  to  be  replaced 
by  one  dynamo-machine,  which,  at  a  velocity  of  800 
revolutions,  and  worked  by  32  indicated  horse-power, 
will  maintain  forty  lamps  burning.  The  main  feature  of 
the  Brush  system  is  its  simpUcity,  one  macliir.c  working 
a  number  or  Ughts,  and  those  who  visit  the  crj^^me  l  uom 
of  Messrs.  Siemens,  and  then  that  of  the  Uni  h  Coinp  iny, 
cannot  help  being  struck  by  the  immense  dilTcrence 
in  tibe  contraat  between  the  two.  In  Siemens'  engine- 
room  oae  ImIs  in  the  midst  of  a  whirling  cotton  manu- 
£ictoiy ;  It  the  Brush  works  one  sees  nothing  but  a 
siail^  engine  workiaf  a  siai^  machine  qnietlx  and  wtth- 
oot  fass  or  flurry. 

At  present  n  Calloway  engine  is  used  by  the  Bruih 
Company,  but  when  the  large  40-light  dynamo-machine 
is  set  to  work  a  Hrotherhood  3-cylin.lerengineof  32-horse 
power  will  be  used.  These  engines  are  admirably  adapted 
for  electric  light  purposes ;  they  are  bolted  on  tu  the  s  ime 
frame  as  the  dynamo-machine,  and  give  a  compactness 
sad  solidity  to  tbe  whole  that  is  very  striking. 

The  Brush  lampi  differ  but  very  Utde  from  the  gene- 
rality of  arc  lamps*  The  carbons  are  maintained  apart 
bf  wkat  is  Imovn  as  a  "sucking"  coil;  and  the  lamp 
possesies  one  or  two  very  ingenious  designs  to  slmnt  it  out 
of  circuit  when  anything  fails  and  to  shunt  it  in  wlian  all 
i>  m  order.  It  is  a  kind  of  duplex  limp,  supplied  with  a 
iouble  set  of  carbons,  each  of  which  buriis  for  ciL;ht 
iiours,  the  total  illuminating  durability  of  the  lam;i  bcmtj 
tiicrefore  sixteen  lioiir^.  These  limps  are  fixed  upon  the 
ordinary  lamp-p<jsti.  which  have  been  raised  i\  feet 
higher  than  usu.d.  so  as  to  maintain  the  lamp  lb  feet 
MWB  tlie  grouod.    They  are  surmounted  by  ver)'  ugly 


roofs  that  are  neither  covers  nor  reflectors,  and  the  mode 
in  which  these  lamp-posls  have  been  utilised  is  the  least 
commendable  feature  of  this  sxstcin.  Indeed  the  Com- 
pany might  have  made  much  more  of  their  faciUties.  Com- 
pared with  the  tall  posts  in  the  remainder  of  Chcapside 
they  make  an  unfavourable  impression.  The  globes  that 
embrace  the  light  are  too  small,  and  the  Gimpany  itself 
seems  not  to  have  .arrived  at  the  proper  decision  as  to  die 
best  quality  of  giubc  to  use,  for  in  some  places  the  lamps 
have  clear  globes,  in  others  ground-glan,  and  in  olhars 
onal  globes,  made,  we  believe,  by  Mr.  Fcederide  Siemens 
or  Dresden. 

It  cannot  be  said  that  the  mode  of  illumination  adopted 
by  the  IJiuah  Coiiip.ir.y  is  perfect  at  present.  The  theory 
of  the  prupcr  ci^ti iljuLion  of  the  light  has  Lccii  neglected. 
The  i.iiupi  arc  scattered  about  in  an  irrcgul.ir  manner 
th.it  is  cjuite  offensive  to  the  eye,  an  I  though  the  ctTe<.:t  of 
each  1  ii.ip  is  certainly  brilliant,  the  elTect  of  the  whole  is 
r.uhcr  displeasing.  It  is  very  wonderful  that  so  much 
light  should  be  produced  from  a  point  so  far,  and  there  is 
no  doubt  that  the  public  mind  has  been  captivated  by  the 
brilliancy  of  the  lamps.  The  scientific  eye  however  sees 
room  fxtt  improvement,  and  it  is  hoped  for  the  sake  of  the 
suooest  of  die  experiment  that  the  Brush  Company  will  be 
guided  bythe  experience  of  di^terested  persons.  The  great 
merit  of  their  system  is  the  simplicity  of  the  machinery 
employed,  as  well  as  the  brillianc>  of  the  light,  but  occa- 
sionally the  lights  arc  subject  to  great  want  of  steadiness, 
and  it  is  much  feared,  with  the  quahty  of  the  cable  they 
have  used  and  the  enormous  electromotive  force,  that  the 
usual  faults  act  ompanying  untiergroimd  «  :  c-  will  de\  clop 
themselves  rather  largely.  In  tact,  two  very  serious  breaks- 
down  have  already  occurretl.  and  they  arc  about  to  replace 
their  conductor  by  a  better  one.  They  will  have  to  pay 
dearly  for  their  neglect  of  common  experienee 

So' far  the  experiment  has  shown  that  tbe  practical 
lighting  of  streets  by  electrieity  is  not  only  feuible  but 
practicable.  Moonlight  eattaialy  lieen  tmowo  into  the 
shade,  for  the  streets  of  the  Ctty  are  better  iDiNBinated 
by  electricity  than  by  fair  Luna.  It  is  quite  possible  to 
read  a  letter  or  to  sec  one's  watch  at  any  point  in  King 
William  Street.  Indeed  the  smallest  obje;t  can  be  seen 
anywhere,  even  in  the  middle  of  the  road.  Kunning-ovcr 
has  l>cen  rendered  impossible. 

The  outside  districts  not  specially  favoured  are  clam- 
mering  for  electric  hghting,  but  inucli  has  \et  to  be  learnt 
before  (he  experiment  can  be  determiocd  as  finaL  For 
instance,  we  nave  tlie  Lontin  sjrsttm  to  ba  tncd»  and  we 
should  certainly  like  to  see  that  most  energetic  and  sue* 
cessftd  engineer,  Mr.  Crompion,  test  his  system  in  the 
London  streets.  Incsndcscctt  laaysare  looking  iy  and 
deserve  a  ttiaL 

The  best  mode  of  distributing  light  has  Ml  yat  been 
settled. 

It  would  seem  that  a  compromise  b.f.\ccn  tlio  central- 
ised system  of  Siemens  and  the  distriliaicd  svitem  of  the 
Brush  Co.npany  is  that  needed  to  solve  the  problem  of 
proper  street  illumination.  Hut  instead  of  carr>'ing 
lamps  irrcgul.irly  down  streets  on  hideous  lamp  posts  it 
would  almost  seem  that  the  ancient  defunct  mode  of 
swinging  lamps  acrois  streets  from  housetops  would  be  a 
better  mode  61  illuminating  streets.  Take,  for  instancy 
Regent  Street  If  that  street  bad  suspended  abova  %  at 
the  height  of  40  feet  or  so  feet  and  at  about  cwwr  V» 
yards,  a  Brash  lamp  fitted  on  the  top  of  a  giaotfU  Intt 
arch,  or  ^suspended  on  wire  ropes  between  the  ton  of  the 
houses,  nothing  could  po^ibly  be  greater  than  tM  eflfect. 
l.i.;lit  arches  thrown  across  the  street  might  even  be  a 
coineaieiu  mode  of  suspentiing  tiie  wires  forming  the 
circuits,  for  o\cihead  wires  have  a  considerable  advan- 
tage over  underground  wrcs  in  this,  that  they  cool  more 
rapidly  and  allow  more  electricity  in  consctiucnce  to  pass 
through.  More  than  that,  they  require  no  insulation,  and 
the  money  thrown  Into  tlieir  insulation  could  be  thrown 
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into  their  greater  mass  and  greater  strength.  We  illus- 
trate this  idea  in  Fig.  i.  The  City  of  London  authorities 
who  have  shown  so  much  energy  and  commendable  zeal  in 
carrying  out  this  experiment  would  still  further  confer  a 
favour  on  the  public  if  they  were  to  remove  their  hideous 
heraldric  excrescence  on  the  top  of  the  so-called  Temple 
Bar  Memorial,  and  replace  it  by  a  handsome  bronze 
pillar  30  feet  or  40  feet  high  carr>ing  a  bright  and 
brilliant  electric  light. 

The  Siemens  system  compares  favourably  with  the 
Brush  system  in  one  respect,  and  that  is  tney  do  not 
throw  all  tlicir  eggs  into  one  basket.    In  their  distributed 
system  they  have  arranged  the  lamps  on  two  circuits,  so  , 
that  each  alternate  lamp  is  on  a  different  wire,  and  if  I 
anything  goes  wrong  with  the  one  circuit  only  alternative  | 
lamps  go  out,  and  not  all.    With  the  Brush  system,  on  I 
the  contrary,  if  any  fault  occur  in  the  wire  in  any  of  its  ' 


length  of  nearly  two  miles,  then  every  lamp  on  that  circuit 
must  go  out. 

The  effect  of  fogs  upon  this  system  will  be  narrowly 
watched.  It  may  happen,  and  probably  will,  that  the 
fogs  will  be  absolutely  utilised  by  the  electric  light,  for 
the  reflection  in  the  neighbourhood  of  the  light  by  the 
small  particles  that  constitute  the  fog  throwing  back  the 
rays  of  light  will  help  to  illuminate  the  street,  and  so  to  a 
considerable  extent  relieve  the  impression  now  produced 
by  dark  fogs. 

Of  the  efficiency  of  the  system,  as  we  have  said,  there 
can  be  no  doubt  As  to  its  economy,  experience  alone 
can  determine.  That  the  6nns  themselves  require  ex- 
perience on  this  point  is  evident  from  the  disparity  in  the 
charges  made  by  the  two  tirms  competing.  The  Brush 
Company  only  estimate  the  cost  of  working  their  system 
at  660/.,  which  is  the  cost  of  gas ;  Siemens  Brothers 


KlG. 

estimate  the  cost  of  working  at  2270/,  nearly  four  times 
the  cost  of  the  Brush.  We  are  inclined  to  think  that  a 
mean  must  be  taken  between  these  two.  It  is  hopeless 
to  expect  that  electric  lighting  in  every  case  can  be  done 
at  the  cost  of  gas.  Electric  lighting  is  a  luxury,  and  as  a 
luxury  we  must  expect  to  pay  for  it.  Nevertheless  it  must 
not  be  forgotten  that  gas  utilised  as  a  motor  can  produce 
eleven  times  the  quantity  of  light  by  the  aid  of  electricity 
than  it  produces  by  direct  combustion.  This  calculation 
is  intcrestmg.  One  hundred  cubic  feet  of  gas  per  hour  can 
be  made  by  combustion  to  produce  300  candle  power.  The 
same  quantity  of  gas  used  in  a  gas-engine  to  rotate  a 
<]>namo-machine  will  produce  a  light  equal  to  3750 
candles,  an  illuminating  power  twelve  times  greater.  Hence 
there  must  also  be  some  cases  in  which  the  electric  light 
can  economically  supplant  gas;  whether  it  can  do  so  in 
the  case  of  street-lighting  remains  to  be  seen  by  the  great 
experiment  now  bcmg  tried. 
There  arc  two  or  three  very  interesting  points  on  the 


line  of  illumination  where  comparisons  can  be  made 
between  the  different  systems.  For  instance,  from  the 
middle  of  Blackfriars  Bridge  there  is  a  good  comparative 
test  between  the  Brush  and  Jablochkoff  systems  ;  while 
at  the  comer  of  King  Street  there  is  an  equally  excellent 
opportunity  to  examine  the  merits  of  the  Siemens  distri- 
buted and  the  Brush  systems.  Photometric  measure- 
ments at  each  place  prove  that  the  Brush  Company's 
estimate  of  the  light  power  of  their  lamps  is  absurdly 
exaggerated;  750  candles  would  be  a  very  fair  figxire 
to  give  the  lamp.  The  unhesitating  opinion  is  that 
comparing  each  individual  Lamp,  the  Brush  surpasses  the 
others.  In  fact  there  is  little  difference  between  the  smaller 
light  of  Siemens  and  the  Jablochkoff,  excepting  this,  that 
the  Jablochkoff,  by  its  variation  and  pinkish  effects,  irri- 
tates the  eye  considerably,  although  in  bright  weather  the 
effect  on  the  water  is  sparkling  and  brilliant.  The  Jabloch- 
koff system  has  been  entirely  put  in  the  shade  by  this 
interesting  experiment.   Though  however  we  are  obliged 
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10  <xpr«M  oar  opinion  that  the  Brush  lam|H  ftrse,  is  the 
bctt,  dwtr  system  of  Ulvn^atioo  and  distnbutioii  or  posts 
caoBOt  be  compared  with  the  care  and  skill  evincra  by 

the  Messr-.  Siemens.  If  either  company  were  to  try  our 
suggc-iUon,  and  illuminate  down  the  centre  of  the  street, 
mamtaininj;  the  line  of  the  street  in  their  line  of  lights, 
we  shoulii  h:ive  .mother  iiiterestini;  evpt-riiiu-nt  th.it  would 
go  fax  to  iolvc  tills  question. 

One  last  point  deserves  attention.  It  is  the  eiTcct  which 
these  strong  and  powerful  electric  light  current*  have  on 
the  working  of  the  telegraph.  It  M-as  feared  that  their 
presence  would  deteriorate  the  working  capacity  of  tele- 

Eph  wires,  and  undoubtedly  it  would  be  so  were  it  not 
t,  taking  advantage  of  the  warnings  given  them,  the 
electric  people  Save  in  all  cases  aiaopted  a  reium 
win,  so  as  to  make  dieir  dreait  completely  metallic 
throughout.  We  are  gla''!  to  Ic  un  th  u  this  has  proved 
quite  effective  except  in  one  inst.incc,  where  iiloni;  London 
Bridge  the  return  wire  has  been  taken  round  the  other 
side  of  the  bridge,  and  here  considerable  disturbances 
have  been  experienced  in  certain  telephone  circuits  from  j 
the  contiguity  of  the  electric  light  currents.  No  other 
disturbance  Kas  as  yet  been  experienced. 

We  have  also  as  yet  to  experience  the  effect  of  weather. 
Up  to  the  present  moment  it  has  been  all  in  favour  of  the 
electric  light— bright,  dear,  cheerful  skies  have  given  to 
the  l^t  a  cleamess  and  brilliancy  that  haveereated  for  it 
a  strong  feeling.  When  thick  weather  and  rain  and  fog 
occur  there  may  be  a  ch.mge  in  this  opinion,  not  only 
from  a  disturbance  of  the  |)enetr,itiiij,'  power  of  the  light, 
hat  on  the  effect  of  rain  and  moisture  on  the  wires 
OOnveyilig  the  currents. 

(  To  bt  coHtinuuLi 


DR.  HOLUB*S  AFRICAN  TRA  VELS^ 
I. 

FROM  his  boyhood  days  Emit  Holub  determined  he 
would  explore  some  of  the  out-of-the-way  portions 
of  the  African  continent,  and  in  1872  the  opportunity 
was  presented  to  him  of  travelling  in  die  somiem  parts 
of  uat  great  and  still  unexplared  eonnby.  The  resolt  of 
seven  years  labour,  during  which  period  of  time  he  made 
three  sc\  cr.d  journeys  of  investigation,  are  now  in  these 
volu.Ties  Liid  before  the  public.  In  Dr.  Holub's  first 
journey  he  startcil  from  Port  Elizabeth,  crossin;;  the  Cape 
Colony  district  and  the  extreme  south-west  corner  of  the 
Orani^e  Free  State,  to  Kimbcrley.  As  far  .1^  (  ".rahanis- 
town  he  could  have  had  the  modern  convenience  of  a 
train,  but  preferred  a  two-wheeled  cart  drawn  by  four 
small  horses,  making  about  eight  miles  an  hour.  The 
oooatty  is  very  charming  for  the  greater  part  of  this 
foale,  the  road  being  beneath  the  brow  of  the  Zuur 
Ifeontalns,  which  wini  their  wooded  defts  and  valleys, 
and  their  little  lakes  inclosed  by  sloping  pastines, 
afforded  many  interesting  views.  The  fauna  was  as  varied 
as  the  flora,  and  numerous  captures  were  made  by  the 
way.  Even  large  game  like  elephants  were  to  be  met 
irith,  and  the  author  records  a  sad  accident  which 
happened  in  tlie  underwood  by  the  Zondago  River, 
bctiircen  Port  Elizabeth  and  Grahamstown.  A  black 
servant  sent  to  look  for  some  strayed  cattle  had  been 
met  by  a  herd  of  passing  elephants,  some  of  whom 
Imocirgd  him  down  and  then  trampled  him  to  death.  In 
this  district  these  big  animals  are  under  the  protection  of 
the  Government,  and  not  being  often  interfered  with,  they 
would  seem  to  have  no  great  rear  of  man.  The  spring- 
bok ' AnUlopf  cuchore)  is  noticed  as  still  in  some  districts 
sirarming,  though  its  numbers  must  be  rapidly  diminish- 

'  '  5e»-cD  Ve.in  in  S^utli  Afri-a  Irivcl;,  k'r^caTchM.  and  Hunting 
ki'nxmm  between  the  I>L;imond  Kields  and  the  Z^mbdi.'*  By  Or.  tmil 
Hobb  (iraoslatcd  by  Elkn  E.  FiawM).  WHh  ahaiu  mo  oiigiul  iilMim- 
liM(  and  •  map  l"  'olaws-  (L«B4ett:  8«liptBB  Mm,  Ifantoa, 
SM«  Md  Rrmstoo,  iSSi ) 


in^,  as  Dr.  Holub  saw  whole  waggon-loads  brought  to 
Kwiberiey,  where  the  carcases  were  sold  at  prices  varying 
firom  three  to  seven  shillings  a  head.  Among  other  won- 
derful instances  given  of  the  great  skill  of  the  Dutch 
Hocrs  in  bringing  down  these  swift  creatures,  he  tells  of 
one  expert  iiiarksnun  killing;  by  a  single  shot  fttun  his 
breech-loadin^'  ritie  two  of  these  antelopes. 

Towards  Cole-'l)erj,'  the  country  fctrm-,  a  hiyh  table- 
land ;  it  is  on  an  aliluent  of  the  Orange  River.  On  this 
table  land  there  was  a  herd  of  upwards  of  fifty  quaegas, 
the  only  herd  the  author  could  near  of  in  South  Alrica. 
1  he  f.irmers  have  lately  spared  them,  so  that  doting 
the  last  ten  years  they  had  increased  to  their  present 
number  ftom  a  small  herd  of  fifteen.  Philippolis,  the 
first  town  entered  of  the  Orange  Free  State,  is  described 
as  dreary-looking,  the  houses  mostly  unoccupied,  and 
the  general  .ispect  most  melancholy.  On  the  way 
to  the  Oi.un.tnd  1  lelds  notliin.,'  but  bad  roads  and  worse 
weather  were  encountered  ;  the  \\  ind  was  ]iiercin;j;,  and 
snow  actually'  fell.  Fauresmith.  one  of  thcniost  consider- 
able towns  in  tlio  republic,  although  consi^tin^  of  not 
more  than  eighty  houses,  covered  a  considerable  area.  It 
was  clean  and  pleasant-looking,  and  here  the  author 
thought  of  settling  for  a  time,  and  by  the  practice  of  his 
profession  saving  enough  of  money  to  enable  him  to  start 
afresh  fix  other  fields ;  but  the  fates  were  against  Un, 
and  he  was,  after  a  fiew  day&  obliged  to  push  on  to  the 
Diamond  FieUs,  and  the  following  extract  will  best  teU  of 
these  :— 

"The  first  day  upon  which  1  -ct  my  eyes  upon  the 
Diamond  Fields  wiU  ever  be  cngr.ived  on  my  memory. 
As  our  vehicle  made  its  rapid  descent  from  the  heights 
near  Schohc's  Famr,  and  when  my  companion,  pointing 
out  to  mc  the  bare  plains  just  ahead,  told  me  that  there 
lay  my  future  home,  my  heart  sank  within  mc.  A  dull 
dense  fog  was  all  1  could  distin^ish.  A  bitter  wind 
rushing  from  the  hills,  and  howhng  around  u?.  in  the 
exposure  of  our  open  waggon,  seemed  to  mock  at  the 
protection  of  our  outside  coats,  and  seemed  resolved  to 
make'us  know  how  ungeaial  the  temperature  of  wbter  in 
South  Africa  could  be ;  and  the  greydondatinit  obscured 
the  sky  shadowed  the  entire  landscape  with  an  aspect  of 
the  deepest  mclmchol}  ,  ^■e;  ;  here  I  was  approaching 
the  Eloorado  of  the  tliousands  of  all  nations,  attracted 
hither  by  the  hope  of  rich  reward  ;  but  the  nearer  I  came 
the  more  my  spirit  failed  me,  and  I  wa^  conscious  of  a 
sickening  depression.  Immediate  c mtact  viith  the  fog 
that  had  been  observed  from  the  distant  heights  at  once 
revealed  its  true  origin  and  character.  It  proved  to  be 
dense  clouds  of  dust  first  raised  b^  the  west  wind  from 
the  orange-coloured  sand  on  theplams,  and  then  mingled 
with  theioose  particles  of  calciferous  earth  piled  up  in 
heaps  amidst  the  huts  on  the  diggings.  So  compmdv 
did  it  fdl  the  atmosphere  that  it  would  reqtrilttUtliefltielin 
of  imagination  to  fancy  that  it  was  a  sand-StOrm  of  the 
Sahara.  .As  we  entered  tlie  en  ampment  the  blinding 
dust  was  so  thick  that  we  could  only  see  a  few  yards 
before  us  ;  we  were  obliged  to  proceed  very  cautiously, 
and  before  we  reached  the  office  of  the  friend  I  had  to 
call  on,  another  mile  or  so  farther  on,  our  faces  .uul  our 
clothes  were  literally  incrusted.  We  only  shared  the  fate 
of  all  new-comers  in  fi^Ulg  not  only  distressed  but  really 
Ul;  the  very  horses  snecoed  and  snorted,  and  showed 
that  the  condition  of  things  was  no  less  painful  to  them 
than  to  thehr  mastenTHefe  and  there  on  both  sides, 
right  and  left,  wherever  the  gloom  would  pemdt  me  to 
see,  I  noticed  round  and  oblong  tents  and  huts  intended 
for  shops,  but  now  closed,  built  of  corrugated  iron. 
Under  the  fury  of  the  wind  the  tent-poles  bent,  and  the 
ropes  were  subjected  to  so  great  a  strain  that  the  erec- 
tions threatened  every  moment  to  collapse.  Many  and 
many  a  sheet  of  the  g.-ilvanised  iron  got  loose  from  the 
roofs  or  sides  of  the  huts,  and  creaking  in  melancholy 
discord,  contributed  as  it  were  to  the  gloominess  of 
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ihc  surroundings.  In  many  places  too  ihe  pegs  that 
had  fastened  the  tents  to  the  ground  had  yielded 
to  the  pressure,  and  sheets  of  canvas  were  flapping  in 
the  air  like  flags  of  distress.  Truly  it  was  a  dreary 
scene,  and  I  sighed  at  my  dreary  proFpcct." 

Here  Dr.  Holub  spent  some  months,  making  but  one 
excursion  at  Christmas  time  (1872)  just  vithin  the  border 
of  the  Free  State,  to  enjoy  a  little  frcih  air  and  have  a 
shot  at  the  baboons.  In  this  portion  of  his  work  he 
gives  a  ver>'  interesting  account  of  the  diamond  workings 
at  Kimberley,  and  of  the  motley  crew  of  workers  that  he 
met.  Some  views  of  the  Kimberley  Kopje  as  it  appeared 
in  1871  are  given,  one  of  which  (Fig.  1 )  will  gi%'C  our  readers 
some  idea  of  the  dreary  aspect  of  a  "diamond  quarry." 
His  medical  practice  increased  so  rapidly  that  by  the  end 
of  January,  1873,  he  was  enabled  to  purchase  a  waggon 
and  a  good  ntany  of  the  requisites  for  travel,  and  early  in 
February  he  actually  started  out  on  bis  first  long  journey 
of  exploration,  which,  however,  he  from  the  first  only 
regarded  as  one  of  reconnaissance,  with  the  object  of 
getting  in  part  acclimatised  to  live  in  the  open  air,  and  to 
acquire  by  actual  experience  a  knowledge  of  what  would 


Fto.  I. 

be  necessary  for  a  prolonged  journey  into  the  interior. 
The  first  \-illngc  passed  through  was  Pniel,  a  German 
missionary  station  among  the  Koranna.  With  the  ex- 
ception perhaps  of  the  Matabele,  no  native  tribe  appeared 
to  have  been  so  little  influenced  by  missionar)'  labour. 
Their  culture  is  of  the  very  lowest  grade.  Of  all  the 
South  African  races  the  Koranna  bestow  the  least 
labour  upon  the  structure  and  the  least  care  upon  the  in- 
ternal arrangements  of  their  dwellings.  Their  huts  (Fig.  2) 
consist  of  a  bundle  of  branches  about  si.x  feet  in  length, 
the  upper  ends  tied  together,  the  lower  arranged  in  a 
circle,  some  rush-mats  thrown  over  this  hasty  frame- 
work, in  which  an  aperture  is  left  large  enough  to  admit 
a  human  being  on  all  fours.  A  hollow  dug  out  in  the 
centre  is  the  only  fireplace.  Scarcely  anything  worthy  of 
the  name  of  agriculture  is  carried  on,  and  their  chief  care 
is  devoted  to  their  corn  and  goats.  l  aty,  dirty,  un- 
truthful, living  without  a  thought  beyond  the  present, 
capable  of  any  crime  for  the  sake  of  drink,  it  seems  no 
great  pity  that  the  tribe  is  dying  out.  Crossing  the  Vaal 
River,  Kli|: drift  was  reached;  in  the  district  between  the 
Vaal  and  Haits  Rivers  herds  of  the  striped  grey  gnu 


{Ca/obUpiis  ^or^ott)  were  to  be  seen.  The  roads  were 
here  no  better  than  the  channels  of  boulder  streams. 
Formerly  both  shores  of  the  lower  part  of  the  Harts 
River  were  in  the  possession  of  Yatuje,  the  Batlapin 
chief,  who  is  a  dependant  of  the  British  wiih  an  income  of 
200/.  a  year.  This  chief  now  resides  at  Likatlong.  1  he 
Uatla{4ns  are  mostly  of  middle  height,  not  so  tall  as  the 
Zulus  nor  so  powcrtully  built  as  the  Fingos.  Their 
comple>ions  are  bright  and  clear;  they  have  very  wide 
noses. 

The  sugar  cane  was  cultivated  here  and  there,  but  the 
only  u  e  made  of  it- was  the  chewing  the  more  juicy 
portions  of  the  stem.  After  Klipdrift,  Bloemhof  was 
visited  ;  then  the  Maquassie  River  was  crossed,  and  a  few 
days  were  spent  at  Klipspruit,  which  would  seem  to  be 
quite  a  paradise  for  the  sportvman  ;  the  early  morning 
hours  never  failed  to  exhibit  many  herds  of  gnus  and 
antelopes.  The  bushes  were  the  haunt  of  the  gumea  fowl. 
This  breed  of  wild  fowl  is  one  of  great  interest ;  though 
hunted  perpetually,  it  would  appear  to  be  still  on  the 
increase ;  most  frequently  it  is  found  in  flocks  of  from  ten 
to  forty  in  number. 

 Arriving  at  Wondcrfontein,  the  under- 
ground fissures,  sometimes  several  miles 
long,  were  examined.  One  fine  cave, 
known  as  the  "  Grotto  of  Wondcrfontein," 
was  partially  explored ;  a  little  brook 
rippled  through  it,  and  it  was  thickly  in- 
habited by  bats.  After  much  enjoyment 
of  the  natural  objects  associated  with  this 
place,  Ur.  Holub  determined  to  end  here 
his  first  excursion,  and  from  thence  to 
make  his  way  back  to  Dutoitspan ;  slightly 
altering  his  track  back,  he  broke  some- 
what new  ground.  Here  is  a  short  account 
of  an  encounter  with  a  mass  of  feathered 
life  :— 

"  The  bank  on  which  we  crouched  was 
the  boundary  of  a  depression  overgrown 
with  grass  and  rccd«,  but  now  full  of 
rain-water.  In  this  pool  were  birds  con- 
gregated in  numbers  almost  beyond  what 
could  be  conceiveil  —  birds  swimming, 
birds  diving,  birds  wading.  Perhaps  the 
most  conspicuous  were  the  sacred  ibises, 
of  which  there  would  not  have  been  less 
than  fifty,  some  of  them  standing  asleep 
with  their  heads  under  their  wings,  some 
of  them  striding  about  solemnly,  pausing 
every  now  and  then  to  make  a  snap  at  a 
smaller  victim,  and  some  of  them  hurra  ing 
to  and  fro,  dipping  their  bills  below  the 
water  in  search  of  fis-h.  On  thefar  side,  as  if  utterly  oblivious 
of  the  world,  a  pair  of  grey  herons  stood  pensive  and 
motionless.  From  amongst  the  weeds,  rose  the  unabated 
cackle  of  wild  dm ks,  grey  and  speckled.  Mingling  with 
this  were  the  deep  notes  of  the  countless  moorhens, 
while  an  aspect  of  perpetual  activity  was  given  to  the 
pond  by  the  nimble  movements  of  swarms  of  little  divers;. 
At  a  spot  «hcre  the  bank  descended  somewhat  sharply  to 
the  edge  of  the  pool  several  rufl^s  were  wandering  back- 
wards and  forwards,  uttering  their  peculiar  shrill  whistle, 
ard  large  flocks  of  sandpipers  were  to  be  noticed,  either 
skiir.ming  from  margin  to  margin  of  the  water  or  resting 
passively  just  where  ihcy  had  alighted.  The  explanation 
of  this  enormous  concourse  of  the  feathered  tribe  was 
very  simple.  A  storm  of  unwonted  violence  had  washed 
down  from  the  plain  above  into  the  hollow  beneath 
m>riad5  of  worms,  insects,  liiards,  and  even  mice,  and  so 
bountiful  a  banquet  had  attracted  the  promiscuous  ard 
immense  gathering  which  had  excited  my  wonder." 

The  second  excursion  was  begun  under  somewh.it 
better  auspices,  but  it  was  only  contemplated  to  journey 
over  half  the  distance  between  the  Diamond  Fields  and 
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the  Zambesi.  The  expedition  slarted  in  November, 
1S73,  with  four  Europeans,  a  waggon  and  eight  oxen, 
with  a  Cri<iua  driver,  a  saddle-horse,  and  nine  dogs. 
From  Dutoitspan  it  first  went  to  Musemanyana,  which  is 
the  most  northerly  possession  of  the  Koranna  king  of 
Mamusa.  On  the  north  and  east  it  is  bounded  by  plains 
abounding  in  game,  to  which  the  author  gave  the  name 
of  the  flats."    They  belong  to  Montsua,  and 

arc  the  common  hunting  grounds  of  Uatlapins,  Barolongs, 
Korann.i*:,  and  the  Dutch  farmers  from  the  Western 
Transrafll.  From  Musemanyana  they  journeyed  to  Mo- 
sbaneng.  At  Konana  they  found  an  immense  abundance 
of  gnme :  gnus,  blessbocks,  hartcbeests,  springbocks,  and 
zebras  graied  in  herds.  A  very  interesting  account  is 
given  of  Molema  s  town  :  the  sale  of  brandy  is  prohibited  ; 
European  cereals  have  been  introduced  ;  two  mission- 


aries were  found  here,  Moshaneng  is  a  Bechuana  town, 
with  a  population  of  some  7000,  many  of  whom  have 
given  up  their  heathen  rites.  Moloapolole  was  the  next 
place  visited.  It  was  the  residence  of  KingSechele.of  whom 
wc  have  lately  heard  a  good  deal.  The  number  of  his 
subjects  was  then  estimated  at  about  35,000,  while  resi- 
dent but  non-tributary  tribes  amounted  to  from  18,000  to 
20,000  more. 

Dr.  Holub  describes  the  king,  somewhat  harshly  wc 
think,  as  looking  every  inch  a  hypocrite.  The  king's 
house,  furnished  in  European  fashion,  had  cost  him  some 
3000/.  He  was  the  first  of  the  six  Hechuana  kings  to 
profess  Christianity,  but  for  all  that  he  evidently  is  a 
believer  in  the  doctrine  that  "  the  end  justifies  the  means." 
Tea  was  served  in  cups ;  it  was  good,  and  the  cakes 
unexceptionable ;  the  sugar-basin,  &c.,  were  all  of  silver. 


Fia  a. 


Tte  king  evidently  enjoyed  his  tea,  of  which  he  swallowed 
nearly  a  quart.  Addressing  the  king,  Dr.  llolub  said  : 
"  When  I  was  only  thirteen  years  of  age  I  read  your 
name  io  Nyaka  Livingstone's  book.  I  little  thought  then 
that  I  should  ever  sec  you  to  speak  to  you  ;  far  more 
surprising  is  it  to  mc  to  find  myself  drinking  tea  in  your 
palace."  The  king,  although  still  said  to  practise  rain 
magic,  replied  sanctimoniously,  "  His  ways  arc  past  find- 
ing out." 

The  Barwas  and  the  Mafarwas,  although  perhaps  not 
really  identical,  are  known  by  either  name  promiscuously 
amongst  the  N  orthern  Bechuanas.  They  may  be  described 
as  a  cross  between  some  branches  of  the  Makalahari  and 
the  Bushmen.  Their  form,  complexion,  language,  and 
customs  afford  v.irious  indications  of  their  double  origin. 
They  are  adepts  at  hunting,  and  are  employed  as  hunters 
by  their  Bechuana  masters.   They  use  bows  and  arrows, 


and  are  very  adroit  in  capturing  animals  by  means  of 
poisoned  assegais.  Their  huts  look  something  like  large 
haycocks,  consisting  of  a  framework  of  stakes  driven  into 
the  earth,  fastened  together  firmly  at  the  top,  about  five 
feet  from  the  ground,  and  covered  with  a  layer  of  twigs 
.ind  dry  grass.  The  Masarwas  are  of  medium  height, 
reddish-brown  complexion,  and  a  repulsive  cast  of  coun- 
tenance. They  have  a  great  aversion  to  agriculture  and 
to  cattle-breeding.  They  do  not  practise  stone  carving 
or  use  any  stone  utensils.  They  are  very  superstitious  ; 
treat  their  wives  well,  and  show  a  great  regard  for  their 
dogs.  They  pierce  the  nasal  cartilage  on  reaching  maturity ; 
wear  a  body-cloth  of  hide.  They  suffer  much  from  cold  ; 
but  instead  of  lighting  fires  in  their  huts  like  the  Korannas, 
regularly  light  these  in  the  open  air.  The  accompanying 
illustration  shows  these  Masarwas  at  home. 

From  Molopolc  the  route  lay  to  Shoshong.   This  was 
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the  northern  limit  of  this  journey.  It  is  the  capital  of  the 
Eastern  Bamangwatos,  and  the  most  important  town  in 
any  of  the  independent  native  kingdoms  in  the  interior  of 
South  Afrka.  It  lies  on  the  River  Shosbon.  The  kiog's 
reiideoce  was  buik  aroand  Ae  Kbtla }  the  place  has  a 
circular  space  inclosed  by  a  fence  of  strong  stahea^  the 
entrance  being  on  the  south  side,  opposite  to  which  was 
an  ojiening  leadmg  to  an  ithcr  smaller  inclosure,  which 
was  the  lung's  cattle  kraal,  where  his  farm  stock  was 
kept  at  night,  .the  bones  being  accommodated  in  the 


no.  s> 


Kotla  itselt   Every  ni|^t  the  entrances  are  made  secure 
with  stakes.  Fig.  3  shows  the  king's  kotla  at  Shoshong. 
Aocording  to  the  misnonary's  (Mr.  Mackemisf^)  esti* 

mate,  King  Sekhomo's  actual  re\'enue  was  equivamt  to 
about  3000/.  a  year,  and  consisted  of  cattle,  ivory,  ostHch- 
feathei  i,  and  skins  ;  he  had  happy  man  ! — no  state 
expcn  iiiure  whatever.  Dr.  Holub's  second  expedition 
ended  on  April  7,  when  he  airivcd in  aaflBty  with  nislarge 
collections  at  Dutoitspan. 

(7V  it  cnUiiuud,) 


THE  NEW  JNSECTARJUM  IN 
THE  ZOOLOGICAL  SOCIETY'S  GARDENS 

ALTHOUGH  of  late  years  miny  entomologists  have 
been  in  the  habit  of  rearing  insects  in  captivity  for 
the  purpose  of  watching  their  transform:itioni  and  obtain- 
ing good  specimens  in  each  stage  of  existence,  nothing 
like  a  systematic  attempt,  so  far  as  we  know,  has  been 
made  to  form  a  general  collection  of  living  insects  for 
exhibition.  As  in  former  da^  as  rogards  reptiles  and 
the  lower  marine  animals,  so  m  the  present  instance  as 
regards  its  insectarium,  our  Zookqgical  Society  seems  to 
be  first  in  the  fiekl ;  anicl  so  £hT  as  we  can  jud^  baai  the 
progress  already  made^  to  be  Ukdr,  if  not  altogether 
successful,  to  attain  many  intereiUQg  and  inatnetiire 
results. 

The  building  in  the  Regent's  Park  Cirdcns  nowUBOd 
as  an  insectarium  is  constructed  of  iron  and  glass 
on  three  sides,  with  a  brick  back  to  it,  and  formerly 
formed  part  of  the  refreshment  buildings.  It  was  moved 
to  its  present  site,  on  the  north  bank  of  the  canal  near 
tlie  north  entrance^  last  autumn,  and  has  been  used 
during  the  winter  as  a  nursery  for  delicate  monkeys  and 
tropical  birds.  The  cases  containing  the  insects,  to  which 
it  is  now  devoted,  are  atranged  on  stands  all  round  the 
buUdingf  and  also  occupy  two  ubles  in  the  centre.  The 
cases  used  for  die  principal  specunens  are  fbrmed  of  sine 
plates.  The  upper  part  of  them  is  glazed  on  all  four 
sides,  the  top  being  formed  of  perforated  sine  so  as  to 


admit  the  idr.  The  food-plant  or  object  required  for  the 
I  suspension  of  the  chrysalises,  when  that  stage  of  the 
insect  is  exhibited,  is  mserted  into  the  case  through  a 
circular  hole  in  iiut  bottom,  but  the  glass  front  also 
opens,  so  that  ready  access  may  be  obtained  to  the 
interior.  The  larger  cases  in  the  front  row  measure 
about  24  inches  in  breadth  by  18  in  depth,  and  are  32 
inches  in  height.  The  cases  in  the  opposite  row  are  of 
similar  construction,  but  rather  smaller  in  dimensions. 

The  c  ises  on  the  south  side  (on  each  side  of  tlie 
entrance  door)  are  mostly  appropriated  to  the  exhibition 
of  the  larger  and  finer  species  of  sik-pru  li:  iti  -  n.oths  of 
the  family  Bombycida:.  Amongst  them  may  be  specially 
noticed  Glover's  .Silk-moth  {Samia  Glo:-t'ri)  and  the  Ccr- 
copian  Silk-motb  (.S'.  cecropia)  of  North  America,  Perny's 
Silk-moth  [Aitacus  Pernyi)  of  Northern  China,  the 
Tusseh  bilk-moth  {A.  mylitia)  of  India,  and  the  gnat 
Emperor  Moth  {SatitrHia  Jtyii)  of  Europe.  These  nave 
been  impoctedfiem  their  native  countries  in  the  stage  of 
chrysalis.  Of  tlie  int  tliree  abore  named,  many  examples 
are  already  hatched,  and  the  splendid  inujgines,  or  per- 
fect insects,  are  appearing  one  by  one.  Soon  after 
appearing  the  sexes  i:nitc  .ind  eggs  arc  produced,  after 
which  the  iiarcnts  tpiitkly  pcnsh.  The  fertili-icd  eggs 
remain  to  prod.icc  c.itcrpillars,  which  will  eventually 
form  a  second  set  of  pupae  or  chrysalises  and  thus 
conlinuL'  the  species. 

On  the  north  side  of  the  Insectarium  the  smaller  cases 
are  devoted  principally  to  the  rarer  and  more  noticeable 
moths  and  butterflies  of  Europe,  such  as  the  .Swallow- 
tailed  Butterfly  {JPt^io  tnackaon),  the  Blick-veined 
Butterfly  (Afioria  erv/afgi),  the  Purple  Emperor  {Apahira 
iris),  and  the  Orange-tip  {Atimochans  eanSmiius) 
among  the  former,  and  the  Scarlet  Tinr  Modi  {Calli- 
mwpM  ^Umtnula^iwA.  Emperor  Moth  (SeOurnta  earpini) 
among  the  latter  group  The  series  is  continued,  mixed 
with  other  forms,  at  the  cast  end  of  the  building.  On 
the  large  tables  in  the  middle  of  the  Insectarium  are 
examples  of  other  buttertlies,  moths,  beetles,  mayflies, 
stoncflies,  and  aquatic  insects  of  different  kinds,  all  well 
worthy  of  attention  and  study.  The  whole  series  ex- 
hibited now  contains  cx.imples  of  abOUt  SpCdCS,  but 
daily  additions  arc  made  to  it. 

Finally  we  should  mention  that  every  spedmen  in  the 
Insectarium  is  distinctly  labelled,  and  that  over  each  of 
the  principal  cases  is  fixed  a  glazed  box,  bt  which  ue 
placed  preserved  specimens  of  the  various  stages  of 
metamorphosis  of  the  insect  exhibited  in  the  case  boieath. 

Nor  must  we  forget  to  add  that  the  Insectarium  is 
under  the  sole  charge  of  Mr.  E.  Watkins,  an  experienced 
entomologist  and  breeder  of  in -e  ns,  whose  name  is  well 
known  to  many  mturalists.  Mr.  Watkins,  whose  ser- 
vices have  been  secured  for  the  Zoological  Sui  ioty  for  the 
purpose  of  inaugurating  this  interesting  exhibition,  is  in 
daily  .iitcndancc  at  the  In  iectanii  n,  ..n'_i  most  ready 
and  willing  to  afford  information  and  instruction  to  all 
who  apply  to  him. 


NOTES 

The  numerous  friends  and  .still  more  numerous  admirers  of 
Prof.  Gegenbaor  will  be  glad  to  hear  that  he  is  now  be1ie%-ed  to 
be  oat  of  danger.  It  appears  that  the  illoest  of  the  diatingoiihed 
Anatoniat  oonmeoced  with  aa  attack  of  crydpek*,  the  origfai  of 

which  is  not  known  ;  it  does  not  >ecm  tha'.  the  ci«e  was  com- 

plicatc<l  by  any  blood  poisoning,  but  there  was  nn  attack  of 
■  pent  iMiii  ,  whicli  caiLscd  the  very  greatest  anxiety  for  some 
^  days.    Lately  however  hi»  conditioa  has  coasidefably  improved, 

but  it  win,  of  eoufic^  be  a  loqg  tlaw  beCoce  he  eaabe  oompiddy 

restored  to  health. 

I  At  the  toiiotrtatimt  given  to  Prof.  Helmholu  at  Univer- 
I  sity  College,  Mr.  Latimer  Clark  exhibited  the  accompanying 
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::l;cre^;iQg  uopobQihed  letter  final  Sir  buc  Ncwtwi  to 

Dr.  Law  :— 

"  LcnJon,  Dec.  1$,  1 7 16 

"Dear  rUKTtor  :  He  that  in  yc  mine  of  knowledge  deepest 
diggeth,  ha'.h,  like  every  other  miner  ye  least  breathiaf  tioM^  ud 
BiMt  son.ctiiucH  at  least  come  to  Urr ;  alt  for  air. 

"Is  one  of  thes«MqpinlDf]riiiteniblDiowaitdiiwiielDimte 
to  70a,  my  friend. 

"  You  ask  me  how,  w  ith  so  much  study,  I  man.ii;c  to  retene 
By  health.  Ah,  my  dear  doctor,  yrm  have  a  belter  opinion  of 
your  lazy  friend  than  he  liath  i.f  himself.  Morpheous  is  my  be»t 
companion  ;  without  8  or  9  huur-i  of  him  yr  correspondent  is  not 
north  one  scaventjcr's  peruke.  My  [iractizcs  did  at  ye  tiril  hurt 
my  .'.tcmach,  but  now  I  eal  heartily  enow  as  y'  will  f.ec  when  I 
OHDc  do»  n  Ijcside  you. 

"I  have  been  much  amused  by  ye  singular  i^ttuu«^a  iCMil'.ing 
from  bringing  of  a  needle  into  c  iitact  w  ith  a  piece  of  amhcr  or 
retin  fricaied  on  silke  clothe.  Ve  llauic  jiuttcth  me  in  lumd  of 
iheet  ln;h'ning  i  n  a  small — how  very  small — scale.  Hut  1  shall 
ia  my  epistles  abjure  Philosophy  whereof  when  1  come  down  to 
Sakly  I'll  ^ive  yuu  enow.  I  bcj^au  to  scrawl  at  5  mins  frm  9  of 
]t  die,  and  h.ive  m  wrilmy  cou&iud  10  mins.  My  Ld.  Somerset 
a  annoonced. 

"Farewell,  Gd  ble!.s  yoa  aikd  help  yr  sincere  friend 

"  (SvMd)         Isaac  Nbwton 

"To  Dr.  Law,  Suffolk" 

Vby  great  progress  is  being  made  in  Paris  to  render  the 
forthcoming,'  [".kctric  Lxhibition  a  success.  There  arc  sixty-four 
Eogtiib  exhibitors.  The  Post  Office  is  going  to  make  a  very 
good  dUplay,  and  as  the  old  apparatus  of  Ampere  and  CErsted 
wiUbeiliowii,  it  Is  hoped  that  tfaoM  of  Ftiadaj  ud  Wheatitone 
«m  be  added. 

L'lUctridm  ii  die  title  of  •  Mw  fcttniglidjr  JoorMl  fNiUidwd 
it  Peril  and  devoted  to  the  inUrests  of  the  scienee  of  electricity, 
bai^  have  been  thought  that  with  L'ileetrititf,  edited  by  M. 
Vmfrid  dc  Fonvietle,  and  L  i  Lumiirt  ^.lectrique,  edited  by  M. 
leComte  du  Moncel,  appearing  CVC17  week,  the  field  would  have 
been  fnUy  occupied.  The  Utter  jonnalis hoireveraoawwliat  more 
apacM  in  Ita  aimi^  aad  the  foimer  appean  to  be  at  present  given 
ovfr  to  geciiwive  wnideriBg*  on  natural  photophony  and  to 
rabid  attacks  upon  Clerk-Maxwell's  theory  of  electricity.  At 
anj  rate  there  appears  to  be  scope  for  a  joamal  of  a  tumewhat 
diflerent  order  ;  and  the  pages  of  No.  I,  aew  before  us,  contain 
valaable  oontribiilioiia  from  weU'knomi  pen*.  M.  Ilercadirr 
coalfOiates  an  aitide  on  the  ose  of  lelcntttm  tn  the  photophone ; 
M.  Niaudet-Breguet  writes  njK>n  the  ilifrcreiu  systtniN  adopted 
for  central  stations  in  telephone  exchanges  ;  Dr.  de  Cyon  has  an 
iatcitsting  article  on  electrobiology  :  M.  Gaston  TisMndier  dis- 
enna  eo  one  of  the  doaiestie  appticationa  of  dectridty  \  while 
Fraf.  C.  If.  Goiid  contiflNilea  a  valaable  dlaeossion  of  the 
graphic  method  of  m»n«lrth^  Ohm's  Liw  and  other  laws  of 
current  electricity.  The  actfaig  editor  is  M.  E.  Ho  pitalicr,  the 
well-known  electrical  engineer.  The  publication,  which  is 
illeatraied,  ia  got  ap  in  admiialile  s^le  bj  the  house  of  GoilAve 
MaieeB.  We  wish  all  mcoesi  to  the  mdcrtahinc  so  esoeUentlj 

Tan  Paris  Monicipal  Labontoiy  liar  testing  all  matters  having 
wof  bearing  on  health,  and  the  otgaaisatioB  of  which  is  now 

quite  complete,  was  opened  to  the  j  ub!ic  0:1  March  1.  The 
cstablishmeut,  which  is  situated  at  the  Prefecture  of  Police, 
Quai  du  Marche  Neuf,  will  be  formally  ina^gDraled  to-ntotrow. 
The  laboratory  is  already  cegazded  as  n  anocess,  the  number 
ef  objecu  presented  for  analyiis  anouting  in  Ainl  to 
not  leu  ihaii  700,  mostly  wine  purchased  in  shops,  and 
sQspeetcd  of  being  adulterated.  The  number  of  falsifications 
amonnu  to  Su  out  uf  100.  In  cvcqr  CMS  where adnlteiation  has 
beta  detected  the  rataiu  have  been  eooonniGated  to  the  eom- 
pctent  avUiorltiea,  who  bav«  proaecated.  Millc  has  been  also 
i^n;  in  great  quantity,  and  in  many  cases  proved  adul:cratcd  or 
aiised  with  water.    The  rei.ults  of  these  inquiries  have  created 


such  an  agitation  among  Parisian  milkmen  that  wheti  they  wire 
surrounded  at  liatignules  Terminus  and  their  boxes  about  to  be 
o[  ened  for  inspection,  they  resisted.  A  scuffle  ensued  betWMMt 
them  and  the  police;,  and  the  raaolt  was  that  a  nnmber  e» 
caped.  French  efaooolate  bes  also  been  fbond  very  defective  in 
quality,  an  immense  number  of  substances  having  l>cen  -addeJ  to 
it.  The  head  of  this  new  service  is  M.  Ch.  Gerard,  a  .:heniist  of 
repuution.  All  the  siwrtanta  are  selected  by  competitive 
esaminatio^,  and  are  only  to  lenain  in  tbe  •arvioe  for  a  fiew 
yeers.  Tbey  belong  mostly  to  die  Scteol  of  Mcdldne  and 
rh.-irmacy,  that  the  institution  may  be  consUcnd  as  a  pul  lie 
schuul  of  practical  chemistry.  The  general  oignnimtion  is  said 
tu  be  moddled  after  the  Chemical  Laboratory  at  South  Kensing' 
ton.  NoUbk  features  are  tbe  use  of  spectroscopic  anelysis 
oooMned  widi  the  eleetrie  speric,  e  woiltiLip  for  photngnphf* 
and  the  special  service  for  trichina'.  The  ordinary  market* 
i'l^jxctors  are  trained  to  use  special  rtutroscopcs  for  that  purw 
;)  i  c.  A  s(ei.ial  instrument  has  liccn  constructed  f'  r  borini^  \\\ 
ham  small  holes  which  m  not  visible  when  choked,  and  the 
peitideiorfleshsoerthrpntedem  anelyaed  aicnaespiBily;  A 
special  apparatus  has  been  dcsigneil  and  ia  in  COHtailt  VW  itaf 
trying  swine,  and  even  the  muscles  of  patients. 

Mt.  Ifontis,  tbe  Director  of  Pnblic  Gaidens  and  PIsntationg 

in  Jamaica,  has  recently  issued  a  pamphlet  entitled  "Notc.-^  nn 
Liberian  Coffee,  its  History  and  Cultivation."  In  this  piauiphlet 
Mr.  Morris  has  brought  together  a  great  deal  of  valuaUe  matter 
connected  with  this  icmarkaUe  species  of  C»£t^  whidi  wil^ 
prove  not  only  Interesting  to  those  who  wMi  to  see  the  neumces 

of  our  Colonics  developed,  hut  particul.-irly  to  those  about  to 
embark  in  the  cultivation  of  coffee  as  an  article  of  comjncrce. 
The  pamphlet  commences  with  some  historical  remarks  on  the 
specie^  and  then  touches  on  its  introduction  into  Jamaica,  ibl* 
lowed  Iqrft  consideration  of  the  plant  as  fbnnd  In  Ltberia,  faiihe 
West  and  East  Indies,  of  it."!  propagation  and  the  c?tabli$hing  of 
plantations  with  regard  to  climate,  soil,  and  various  other  details  ; 
some  intere^iting  notes  follow  on  the  yield  of  Liberian  cotfce  trees, 
and  of  the  commercial  value  of  the  ooflee  itself.  In  view  of  this 
pentphlft  being  of  eonsiderable  me  to  persons  ehraad  who  nu^ 
be  about  to  embark  in  the  cultivation  of  this  partleotar  q>ecies, 
we  may  say  that  it  is  isstied  from  the  Govenuncnt  Toting 
EstnblUinent  at  Jaanica,  sad  that  its  prise  b  sfavsnee. 

A  .SKW  medicinal  oil  has  just  been  introduced  into  this  country 
by  Messrs.  Burgoyne  and  Burbidges,  the  well-known  chemists  of 
Coleman  Street.  It  Is  known  as  Oolachan  oil,  and  is  said  to  be 
scarcely  distinguishable  from  cod  liver  oiL  It  is  obtained  finora 
a  fish  called  by  tbe  Nordi  Amerieen  Ihdiaiis  Ooladian,  or  candle 
fish,  from  the  fact  that  w  hen  dried  t!ic  fish  iliclf  can  be  '.iscd  as 
a  torch  or  candle  on  account  of  the  large  iiuauLity  of  oleaginous 
matter  it  contains.  The  fish  is  met  with  on  the  coasts  of 
Vanconvsr's  Island  and  British  Cohimbia,  and  in  the  bays 
between  tbe  Frsser  end  Skaoe  Rhera.  SimUsrfaillsliafails  to 
the  salmon,  it  .iscends  the  rivers  to  ^pawn  once  a  year,  but 
remains  only  for  a  very  short  period,  sometimes  not  more  than  a 
d.iy,  and  as  this  is  the  only  time  they  can  be  caught  by  the 
lodiaw,  the  manufacture  of  the  oil  is  somewhat  precarious.  The 
fish  itsdt  wUeh  is  about  the  sise  of  n  terinfc  Is  nndi  esteemed 
by  the  Indians  on  account  ef  ils  delicacy  of  flavotur  and  valuable 
medicinal  properties.  In  Amsrica  the  oil  has  already  a  great 
reputation  as  a  valuable  and  efficient  sub^iitulc  fi?r  cd  liver  i  il, 
and  there  is  every  probability  as  it  becomest  known  in  this  country 
of  its  tsU^  a  pRMBinettt  plnee  es  an  impoitaat  OMdiaine, 

M.  11  ERVi-MAMCON,  the  dissstor  of  the  Conservatoire  des 
ArU  ct  Mdticnb  has  established  a  manufacture  of  poueiy  in  the 
large  hail,  hi  order  to  make  tbe  Pariifam  public  acquainted  with 

several  of  the  nianipulationi  used  in  the  large  manufactories. 
This  demonstration,  which  will  be  continued  during  several 
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SuitcUys,  bcATs  principally  on  tht  un  of  tlie  lathe  for  model - 
M.  Hcrvc  Mangon,  luivtnf  CiltMiiJlcd  a  Siemenii  electro- 
B^petic  machine  for  U^Oiaf  pBifWWS  «t  tlw  Conwmtoire, 
•ends  by,reqnest  &upplitt  to  OiB  M*wd  kbontwiM  of  (he  CStab* 
lishmciit.  Vy-  to  the  present  nonieiil  it  hu  been  uedoolf 
by  pholograpliers. 

At  the  Adjoarned  oriiauf  mttdng  ot  the  Sealttrjr  Inatltate, 

to  be  held  at  9,  Conduit  Street,  on  WcJnciday,  May  iS,  at 
8  p.m.,  the  duca>iiiuu  Mill  be  contwued  upon  the  address 
delivered  bj  Dr.  Kichardsoo,  F.KJS^  Cheirmau  of  Council— 
"  iingpstfami  for  the  Mwngwawit  of  Com  of  Small  Fob,  and 
ofoditr  lafieelionDbeaaM  inthe  Metropoltoewd  Lwge  Towm. " 

At  the  meetit^  of  the  Iron  and  Steel  Institnte  last  «'eek  the 
paptn  wen  ahnoct  entirely  of  a  purely  technical  or  oommondal 


adminiitintian,  end  U  fovencd  fnun  Feria.  The  head  of  tbe 
Algeriaa  wnrioe  hea  beni  appointed  director  at  Lyoaa. 


Mr.  Chaki,e<  I^.  Tl'Kner,  Lector  .it  the  Uiiiversily  of  St. 
Fetersburg,  will  begin  a  course  of  five  lectures  at  the  Koj-al 
ludtntion,  on  the  Great  Modern  Writers  of  Kus!,ia— Toaschkia, 
Lermontofli  Gogol,  Toaigcnieff  and  Mekiatoff— on  Saturday, 
tiieant. 

An  Intemationnl  Medical  CongicM  meeti  at  Madrid  on  the 

20th  last. 

Tun  extertkn  of  the  Bradi  deetrie  light  in  Oe  City  U*t 
v  cek  h  stated  to  hate  hnen  ean«d  by  tte  defective  laaalation 

of  tbe  wires. 

All  the  large  railway  flifffpn'f*  in  the  country-  have  inti- 
mated their  inteadoa  of  tmdi^  engioea  to  (be  typical  enfiae 
wIiBjUIuu  to  be  held  at  Newcastle  on  tbe  ocoision  of  tbe 

Sleph^n^?l^  centenary. 

Thk  annual  meeting  of  the  U.S.  Society  for  tbe  Promotion 
of  Agricultural  Science  will  l)e  held  at  Cincinnati  on  Tues- 
day, Aqgnat  16,  the  day  preceding  the  scnion  of  the  American 
1  for  (be  Advancement  of  Sdenee. 


Tun  fifth  and  concluding  course  of  Cantor  Lec.ures  for  the 
at  the  Socicqr  of  Ana  vili  be  I9  Mr.  R. 
Iteter,  ODtfaeaBbjeetof  *'Cohiar  Blindnem,  and  ib 

I  on  \'ariuuji  luduitric^."  The  couric  cou-i-t-;  of  tliree 
lectures,  the  firsl  ol  whicli  v,M  he  ilchvercd  ui>oii  Muuii.iy  utxt, 
tbe  l6th  inst.  'lliis  lecture  will  deal  generally  with  the  tubjcct. 
The  second  lecture  will  treat  of  methods  of  testing  for  colour 
blindness,  tbe  prevalence  of  the  affection,  mistakes  of  the  colour 
blind,  and  nekMids  of  CBdeavonrmg  to  'conotenct  the  defect. 
The  nhjeet  of  the  AM  lecture  is  specially  the  indnstries  chicfh- 
affected  by  colour  blindnes?.  In  it  an  account  will  be  given  of 
recent  ie^ialation  on  the  subject  in  America,  and  the  necessity  for 
H  in  tfilt  eoMfy« 

Masson  of  Paris  has  issned  a  third  series  of  Prof.  Paul 
Betfs  "  Revflcs  tcienlifiques,"  published  in  the  Rlpnl^iqut 
Fran^aise. 

Ths  Annual  Report  of  the  Belfast  Naturalists'  Field  Club  for 
1879^0  tells  of  Iti  contfaitwd  prosperi^,  and  eontaltts  an  aeeount 

of  tbe  various  excursion^*  mailc  during  last  summer.  Apjiended 
arc  "A  List  of  the  Po&t-Terliary  Foranunifera  of  the  Nortli 
1.1.1  of  Ireland,"  by  Joseph  W  ri^-ht,  F.G.S.,  ami  "A  1  i.st  of 
the  UoUosca  of  the  Bonldcr  Oay  of  (he  North-£ast  of  Ireland," 
by  S.  A.  Stewart. 

Tiix  Birmingham  Natund  History  Society  has  i&r>ucd  a  Report 
and  Trmmattimi  for  1880^  which  in  quantity  and  quality  does  its 
wanbev.  great  cradit.  There  b  an  InMrating  nddieat  by  the 
president,  Mr.  W.  Soutball,  and  a  Duaaber  of  natural  history 
pipers,  some  by  ont^iders,  and  one  or  two  OO  subjects  connected 
with  local  natural  Uitory.  The  Sodcqrla  Bowbooaed  in  the 
Mason  College. 

iH  oonpBance  with  tbe  praviaions  of  a  recent  decree^  the 
system  of  Algerian  tdegnpl^  has  been  nttaM  to  the  Fiendi 


The  annnal  unptnaaone  given  by  tbe  Preeident  and  Council 
of  tbe  Royal  Sodety  was  held  on  Wedaesdi^  kit  wads.  Xtwaa 
well  attended,  and  there 


Mr.  E.  im  Thuru  is  writing  on  Aspects  of  Haat  Life  in 
British  Guiana,  in  the  Gardmenf  CArvmeb. 

Tun  addiiians  to  tbe  Zoological  Sodet/s  Gardens  daring  the 

pa.st  week  include  a  Ulack-faced  Spider  Monkey  (AleUs  ater) 
from  Ea-itern  I'cni,  a  Coll.arcd  I'eccary  {DicotyUs  lajapi)  from 
Sooth  America,  jire&ented  by  Mr.  E.  H.  I>incc;  a  Roseate 
Codcatoo  (Cacatma  rosdt^fiUa)  from  Anstxaliai  presented  hg  Sir 
Chariea  C.  Sorftb,  Bart. ;  a  Swift  {Cyfiteba  apia\  Emopaaq, 
presented  by  Mr.  II.  H.  John  tm  ;  a  Cninnton  Vipw (Mj^kCDB 
i*nu\,  British,  presented      Mr.  J^hu  i  oyer  I'oyer. 

OUR  ASTRONOMICAL  COLUMN 

Ths  Combt  or  1S12. — Under  certain  &uppo:iitions  as  regards 
the  epodi  of  perihelion  pxj.[<age  of  this  omet,  the  return  of  wUdi 
may  now  he  expected,  it  hIU  be  neceoaiy  it  search  for  it  Oi  n 
pafticular  date,  upon  the  assumption  that  it  has  yet  a  oonsidendll* 
orbital  angle  to  describe  before  arriving  in  perihelion,  because 
tbe  geocentric  position  oorrespandiog  to  a  smadl  or^jiial  augle  will 
place  the  comet  103  near  to  the  sun's  posiiian  to  allow-  of  ob^r- 
rations.  If  u  c  employ  the  elliptical  element-,  deduced  by  Mr, 
W.  K.  riammer  fr.ym  a  new  reduction  and  discussion  of  several 
of  the  mo.t  reliable  series  of  observations  in  l8l3,  we  find  the 
following  valuer  of  the  eomet's  heliocentric  equatorial  co> 
ordinates  and  of  the  radius  vector  for  intervals  of  too  da>>s  to  60 
days  before  perihelion  paaiagt ;  tlw  eo-ordiaates  are  referred  to 
tbeeqaimmof  ittfa 

J. 

->-  I  '6649      o'25S J 

-,  1-5725 ..  0-236; 

■f  I  4712  ...  0-2016 
+  1  3591  ...  0-1637 
■f  I  -aj37  ...  o'saaa 


TtBM  from 

pcnUcti.;']!.  J.  y. 

-100  days...  -1-0-56I9  ...  -0-5939... 

-  00    ,,  ...  +0-5478  ...  -0-4432 

-  80    „  ...  -t-o-5305  .  .  -0-29-4 

-  10   „  ■■■  ■•■0-5C393  -0-1JS7 

-  60  ,,  ...    0-4832  ...  -1-0  0209... 


Combiniae  these  co-ordinates  with  the  X,  Y,  Z  of  the  Nmtitai 
^I/Meawr  lor  Majr  sy'S  and  Inoe  26-5.  di^4  of  new  moon  is 
present  year,  w«  get  ue  foUowieg  results  :— 


For  May  27-5 
K.A.  l>ccL  lii>l 


-  100  days 

-  90 

-  So  „ 

-  £  M 


-too  days 


-  70 

-  60 


+63^ 
6tx>  . 

59  *4  • 

S6-a 
+  52-2  . 

For  June  26  5 
K.A.  UecL 


iS-a  .. 

23-5 

...   31-a  .. 

.~  jS'l  .. 

...    44'8  .. 


ca-th. 
2-267 

a*aot 
3*140 

2083 

2*030 


InWHiriry 

of  light. 

OWfO 
OnQBO 

o-ioS 
01 39 


357 
SS"8 
67-8 


•f74-5 

67-6 
631 

+sr9 


Uutucc  froiD  Intemily 

earth.  of  light. 

.   2-146  ...  o-dbx 

..   2x184  -.  '>'07o 

2-027  ...  0-096 

,.    1-976  ...  0-120 

.   1-931  ••  o'S3 


The  e  ])l.\cca  win  define  the  rt_.jion  of  the  sliy  «  hcrc  the  comet 
should  he  -sou^hi,  and  tele«ca|Ks  of  good  ojHical  capiacily  will  be 
needcii.  W  Iil-h  I'm  ,.,  di  covered  the  comet  Ott  Ja^JO^  iSlfl* 
the  tlieorclical  intensity  of  lii;ht  was  o-|8. 

The  mean  mo-.ion  in  1S12  not  licin^  ascertainable  within  very 
narr.iw  bmits,  no  attempt,  st  far  as  we  know,  h.as  bjcti  made  to 
determine  the  effect  of  perturbation  in  the  present  revolution, 
and  "  c  have  therefore  to  be  content  widi  the  method  of  careful 
sweeping  over  the  rogi  ju  ol  tiie  .■■ky,  on  which  the  orbit  nuy  be 
projcctol  at  any  tinie.  Sir  (Icorge  Airy's  orbit  s.* ccper,  it  is 
tmc,  '.vfAilii  i;ni;:  tbe  c\tc-\t  of  sly  (;r  iui\:\  to  c-x.iiniiied,  but 
wc  suijicct  (he  only  instrument  of  ^uttieicnt  jw.vcr  yet  m<)unted 
upon  his  principle  i>  that  at  the  Iniperia!  O*)  crt-atory  at  Strass- 
burg,  where  it  is  not  to  be  doubted  that  il  will  be  put  in  active 
opttatioa  by  Pivrf.  Whmecke.  We  may  remind  tbe  reader  that 


Digitized  by  Gopgle 


May  19,  1881] 


NATURE 


41 


«wtfepiag  cphcnierides  for  the  whole  year  were  published  froai 
Sira^burg  mjjic  Utue  since,  and  will  be  found  in  the  VurUl- 
jahrttdtrift  der  Aitrammuchcn  Gtullsckajl,  Jahr^ang  12. 
Thaae  given  above  apply  to  greater  distance  from  perihelion. 

The  TraMSIT  OP  Venos,  1882.— At  the  sitting  of  the  Paris 
Andonj  of  Sciences,  on  the  2nd  inst.,  the  Miniver  of  Foreign 
Airairs  tranwritled  a  letter  from  the  British  Ambisiador,  on  the 
part  of  his  Government,  desiring  to  be  informed  with  which 
French  anihorilies  the  Koyal  Society  of  London  should  com- 
omnicste,  with  the  view  to  an  interchange  of  oi)i!iiaas  relative  to 
tbe  ohMcwliaii  of  the  tppraacbiiiK  tnnnit  oT  Vcsaa.  The  letter 
m«  nfaved  to  ■  eommiiibm  elnadf  aooiintfld. 

CoMEr  18S0,  V.  (PechOLI,  Dicbmber  16).— This  comet 
wai  followed  by  M.  Bi^uunLui  BOtil  March  31,  eflbrta  having 
been  made  at  the  Oluervatory  of  Paris  to  observe  it  as  \aaa  as 
pouihle  on  account  of  the  re^emblaiioe  of  the  orbit  to  that  or  the 
great  oosaet  of  1807.  M.  Bigourdan's  last  demenu  save  the 
place  with  erron  of  only  2s.'o  in  tiAx.  aioenaioii,  and  acT  in 
dfdinaiioa  i  thij  will  be  ftwid  ia  Ctii^Ut  naubit,  «L  zcii 

p.  tT2. 

CoMtA  iSSi,  (Swiri,  May  i ). —We  kw*  received  from 
thf  Imperial  Ob^enratorj  of  Stiassboig  dw  foUowiag  obierva- 
uon  of  the  new  oonel,  iMde  by  Dr.  il«rt»%  vidi  the  "ariiit- 
sweeper  "  :— 

May  5,  at  I4h.  S6a>  91. '8  mean  time  at  Slnssburg. 
lUght  Ascension  6h.  1910.  171.76}  Dediaation  +3f  19  32"-3. 


CHEMICAL  NOTES 
In  the  Amurican  Chemical  Jmmml  Prof.  Mallet  describes  a 
siQiplc  form  of  calorimeter  whereby  the  specific  heats  of  mode- 
rtttely  small  quantities  of  solids  or  liquids  miy  hi  measured  with 
a  fair  degree  of  accuracy.  Mercury  is  employed,  instead  of 
water,  mt  the  matetial  whose  teaapcntwe  is  rdsed,  and  com- 

Sriaon  is  ommIc^  aot  of  ^  total  amimits  of  beatjBfvea  ottt  by 
Terent  bodies  on  coolmc,  Int  of  fiielioiM  of  diis  ieat  nadered 
u  neariy  at  possible  equaL 

In  Cv»:f-:.  Titui.  Bcithelo!  ^i^l^s  wvcral  ther-nal  measurement > 
.-.i)'  wing  th.T,  in  '.he  suH-littition  of  halogens  for  hyd  oj;tn  in 
hydracariKjii-,  the  'luaiitily  of  heat  evolved  varies  ace  ir  linj;  la 
the  series  and  c'lcmicil  fuii-tim  of  the  hydrocarbon-,  employed, 
and  Ls  reiicrally  smaller  '.he  j^rea'cr  the  number  nf  halo|{en 
atcmi^  subsiitutctl.  The  hcit  of"  formnlion  of  chlor-t!  alcoholate 
ia  various  phydca'.  siato  is  a]  <  c om-l  ificd  !iy  Bertheljt  :  among 
othir  resul:»  it  is  diown  that  chloral  liy.lrate  dec  >mpo-e'l  by  an 
exoesj  of  ad.  jlu'.c  alcjhu!,  liut  that  th-;  alcoholate  is.  dec  mipo-irf 
by  much  water  ;  iu  the  former  of  thes;  acti  thcri!  is  exhibited 
the  decomposition  of  a  more  volaiile  com^vmnd — chloral  hydrate 
— and  formation  of  a  less  volatile — chloral  alcoholate ;  and  at 
the  sam.-  wmc  the  cxpulsim  of  a len  volatilenlMtaiiee— waler— 

bj  a  more  volatile — alcohol. 

Tin  proto^ts  of  chromittm  (or  Aramoui  lalts)  are  unitabli 
aad  hot  liltia  kaown  1  in  Compt.  rmd.  M.  Moiisaa  desoribes 
two  Hkibaloatinirtoais  series,  viz.,  cfaramonseUjiride^  OrCl«, 
Ml  dvomous  sulphate,  CrS047H,0. 

IM  the  Btrichie  of  tlie  German  Chemical  Society  Herr  C. 
Snmermann  Mate,  thit  potasdam  pernunj^nate  may  be  used 
for  determining  ir  jn  in  presence  of  considerable  qu.antitiei  of 
h/drochloric  acid,  if  a  solutio.i  of  manganou^  chloride,  or 
pvefaably  mangamu^  sulphate,  be  added  prcviiui  to  titration. 

AccoRUi.NG  tu  the  hypothcvis  of  Van;'  H  ill,  pru.'vl  glycol 
ott^'ht  to  be  au  opti.:ally  active  liquid,  ]ai>niu:h  a<  the  milc- 
Cttle  of  this  compouad  contain >  one  euymiii::> i.  c-irbon  ato  n,  i.e. 
an  ato-u  directly  united  with  four  different  radicles;— propyl 

Cn,-C— CH/DH 
?licoI   bein^  for.uuiatcd   li  /\  .      Le  Bel 

II  OH 

ha.-  recently  &hoMrn  (Compt.  riiJ.)  that  if  ordinary  pr  ipyl 
glycol — from  glyceric  acid— be  su  ijected  to  partial  feraienta- 
tion,  the  unfermenteJ  re>idui:  exhibits  slight  dextr.jrot.iiory 
power*,  l.c  U'.'I  thinks  thatordioarr  propyl  glycol  cont.iiiis  Iwth 
aa  (^tically  active  and  a  t  optically  inactive  mxlificati  in,  and 
that  the  latter  being  dccorajoscd  by  the  ferment,  the  prcs^njc  of 
the  former  is  renderc<l  cvi'icut.  Fr.jm  opticilly  activ;  l>ropyl 
gljool  Lc  Bel  ha»  prcp.ircd  an  active  propylene  oxi  Ic  bailing  at 
JSP,  which  be  states  is  the  mo«t  volatile  opticall/  active  oompouud 
at  preaeot  koowB. 


A  SKKIEh  of  upucaliy  active aaiylaiuincs  described  in  Compt, 
retui.  by  M.  Plimpton.  The  e  cooipaunds  arc  obtained  from 
amyl  brooiidc — from  active  a  uylic  alcohol — by  the  action  of 
alcoholic  ammonia. 

l.M  Ckem.  Ceiiiralblatt  E.  I.udwig  describe,  experiments  on 
the  locali.iation  of  arsenic,  ab.sorbed  as  arseoi  jus  oxide,  in  the 
animal  organisn  :  contrary  to  the  rcsidts  of  many  former  experi- 
menterLudivig  asserts  that  an  accumulation  of  arsenic  occurs 
in  the  liver  :  neither  the  bones  nor  the  bram  retain  ar.-enic  for 
any  Icnj^th  of  time.  Arsenic  was  detected  in  the  liver  of  a  dog 
forty  days  after  the  last  dose  had  been  adlninisteT(^l,  but  no  trace 
could  be  found  in  the  brain,  bones  or  mu>clei.  Ludwig's 
results  are  generally  confirmed  by  Johnson  and  Chittenden 
{.'Xmer.  Chtm.  Jbimr.). 

MM.  OEs  Cloizbavx  and  Damour  describe  {Compt.  rend.) 
a  new  selenite  of  copper,  to  which  they  give  the  name  CAai(o- 
menile.  The  mineral  occofS  ia  (be  Argoitiaie  Repnfali^  ia  small 
green  clinorhombic  oTiial^  aModatedTwUb  adonta  of  lead,  aad 

selenite  of  lead  and  copper. 

M.  SuLLioT  propo.ej  (C«M^f.  nad,)  to  employ  "cihaBbcr 
cryMals"  as  a  disinfectant.  Ha plaoot  a  aolaiin «f  these  eiTitals 
in  sulphuric  acid  in  the  room  or  other  |laae  to  be  disinfected  ; 
the  atmospherie  moisture  slowly  daeoBmei  tte  liqaid  widi 

liberation  of  oxides  of  nitrogen,  which  oeslrof  norioBS  orgatdc 

matter  present  in  the  air. 

Mr.  >L  W.  Williams  describes,  ia  Chem.  Sot-.  J^mma!,  a 
method  for  frccm^'  water,  to  be  analysed  by  tlie  process  of 
Fnuikland  and  ArmUrong,  from  nitrates  and  amnioni.i.  He 
digests  the  water  with  carcfully  jjrepared  "  coppcr-riiic  c  iu|)lc," 
whereby  all  nitrates  arc  reduced  to  amm)nia  ;  he  then  distils  off 
ammonia,  cvapjrales  to  dryne  and  proceeds  in  the  usual 
manner.  The  use  of  sulphurous  acid,  which  has  always  t>een 
much  objected  to,  b  thus  obviated. 

In  the  same  jouriud  thece  is  a  suj{gestive  paper  by  Profl 
Uartlef  on  the  "ReUtioo  between  the  molecular  Mructure  of 
carbon  compounds  and  their  abiorption-sp^ctra."  Evidence  is 
aocnmulated  in  favour  of  the  view  that  the  selective  absorption 
exhibited  by  "aromatic"  com,>ound.4  depends  on  the  vibrations 
of  the  carbon  atoms  within  the  molecule,  but  that  these  atomic 
vibrations  are  dependent  upon  the  nature  of  the  mslecniar  vibra* 
tioiis  themselves  and  are  probably  lo  be  lafudad  aS  barawaici 
of  these  fandamenlal  vibratmk 

Thb  second  aad  tbirl  jaiti  of  tte  (SnMi  CUmiSm  AsA»m 
for  the  ptcient  year  exhibit  wy  aaniitakahly  the  activity  of 
Italian  chemists,  chiefly  ia  the  domain  of  omidc  cbeodstrf. 
•ichifftionHiiiici  hii  rrifiarchM  an  fihffttitfllTi ;  ae derivatives  of 
thyrad  are  atadied  br  FMcmh  aad  Caaaoaari;  HacafBo  de- 
scribes exavinali  on  dia  apaetcaaeapic  dateeOoa  of  artUaal 
colouring  matten  in  wbiaa.  Koeal^  ScUapardK.  Bacbagha, 
and  other  known  chemists  oootribale  fapaii. 


GEOGRAPHICAL  NOTES 

Mr.  Edward  Whvmper  on  Monday  last  addressed  a  Itty 
mectin;!  of  the  Ciec^raphical  Society  on  some  featniai  ia  MB 
recent  journey  among  the  Great  Aodej  of  the  EqealtC^  Hia 
f>aper  was  not,  however,  of  so  popular  a  nature  as  thoae  which 
be  re  id  before  the  Alpine  Club  and  the  Society  of  Arts.  The 
chief  ficts  left  on  the  minds  of  his  very  attentive  aadienoe  may 
be  briefly  stated  Mr.  Whymper  fooad  by  careful  expariMata 
that  aneroid  barometers  are  not  to  be  depended  npoa  fer^a 
determin.iti »  of  heis^ts,  and  that  there  i^i  a  remurlmble  diAr- 
encc  in  altitudes  as  find  by  the  boiling  point  of  «atar  aad  ti» 
mercur.  a]  horometer.  He  awcrted,  as  the  veaait  of  Ua  oboem- 
tions,  that  it  is  a  mistake  to  sappoae  that  there  an  tam  paraild 
chains  in  the  Ecuadorian  Andcs^  aa  «a»llf  AoWB  oa  oar  aMpi. 
This  is  a  point,  however,  on  wWdi  aam  licbt  li  caidntiy 
lequired.  Mr.  Whynper's  acooant  of  his  asoeat  of  the  bidMrto 
uakniwn  peak  called  Sara-Urea,  was  very  intaraslia^md^ 
achievement  alone  wjald  Maa^t  hin  a  ttoantaiaaar of  MO  blghart 
skill  and  courage. 

The  f..'[.j..vin4  award  ha;  jiut  l>een  made  of  the  mctlils  given 
annually  by  the  C  juticil  of  the  Geographical  S  icicty  for  com- 
[K'tition  amoni  a  limited  nunber  of  public  scbo  )ls  : — Phy^iical 
G:o^rap!iy  (Mr.  II.  N.  Mosiley,  F.  U.S.,  eiaminir)  :  G  dd 
m.-UI,  K.  G.  KeiJ,  Dulwich  Collei,".- ;  silvir  medal,  Sydney 
Edkins,  City  of  Londoa  School;  Political  Geagni.>hy  (Right 
Rev.  Bishop  Abrabaai,  a«un'acr)t  Gold  aiadal,  The^iore 
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Brooks,  London  International  College  ;  silver  medaJ,  Chas.  Th. 

Kiiaus,  Duhvich  Ciillc;;!;-. 

The  IVilttm  iuircitis,  ;hc  little  Polar  ship  which  has  already 
made  three  vuyjycs  to  ilic  N  irthem  Polar  Sea,  has  left 
Amsterdam  for  Ihe  fourth  time.  The  crew  consists  of  a 
lieutenant  of  the  Koyal  Navy,  H.  van  Broekhuyren,  as  captain, 
two  other  olEcers,  %  physician,  a  zoologist,  a  phutngrapher  {the 
EDgU^hman,  Mr.  GniDl),  auid  six  sailors. 

DocnoRS  Arthur  AND  Aukel  Krause  have  left  Bremen 
to  epCBdiome  time  in  the  neigh  liourhood  of  Bdhriof  Straits  for 
the  inrpoae  of  exploring  and  coUecttDg,  at  the  expense  of  the 
Bremen  Geographical  Society.    They  will  visit  the  Chukchi 


pwtlimih,  Behring  Islands,  and  Alaska,  whexe  they  will  make 
loologieal  coUecdons  and  carry  oavarkmi  icieatific  ohservatkms. 

Ml.  Hemry  Soltau  and  Mr.  J.  W.  Stevenson,  of  the  China 
Inland  Mission,  have  successfally  made  the  ionmey  from  Bhamo 
into  China,  reaching  I-chan-fu,  on  the  Vang  t^re-kiang,  on 
March  14.  This  is  the  first  time  that  it  has  been  accomplished 
by  European',  and  the  tirrje  ■  CLUiiied  was  alxiut  four  months. 

The  first  paper  in  the  May  number  of  I'ttermannj  MUlkeil- 
MHgen  is  a  ^ludy  of  the  Padolian  Dniester  region  by  Kitter  v. 
Habdank  Dumkowski.  This  is  follow  ed  by  the  o  iuinuation  of 
Dr.  Kadde's  account  of  Ids  journey  to  Talysb,  Ailci'iti  an  and 
the  Sawalan  ;  M.  Cliaruy's  cxi>cdition  to  Central  America 
from  the  North  Anu-rkan  A'ezinc  ;  M.  Potanin  s  rciearthcs  in 
Western  Mongolia  in  1876-77,  with  a  map  ;  Recent  Surveys  in 
the  Western  United  Sta!e<,  with  a  map;  and  the  ui>ual  Monthly 
Notes.  Among  the  latter  is  a  lung  account  of  Dr.  Lena's  jotimcy 
to  Timbuetoo^  with  a  sketch-map. 

We  have  received  Nos.  i  and  3  of  the  BullHin  of  the 
American  Geographical  Society,  the  two  most  important  papers 
in  which  are  on  the  recent  investigations  of  the  Gulf  Stream,  by 
the  U.S.  Coast  Survey  steamer  Blaif,  by  Commander  J.  K. 
Bartlett,  and  Chaiwu  in  the  Phtiiaa  Gcqemphy  of  the  Ancient 
Home  of  Man  in  Cntnt  and  W«rtem  An,  by  the  Rev.  Ow«n 
Street. 

Dr.  MorrAT,  the  vwembib  misaioBary  and  pioneer  explorer 
in  Africa,  was  entertained  at  a  baaqoet  in  the  Maniion  Hoose 
on  Satorday. 

The  BulUtin  of  the  .^uciety  of  Commerci.-il  Geography  of 
Bordeaux  contains  a  brief  statement  of  M.  Paul  Solcillet's 
views  on  the  African  ([uc^tion.  After  addressing  the  .Society 
M.  Solcillet  proceeded  to  Paris,  but  he  entertains  hopes  of 
bene  able  to  ntnn  to  Wm  AMCR  in  N oimber. 


THE  PRODUCTION  OF  SOUND  BY  RADIANT 
ENERGY^ 

|Nmy  Boston  nuwr  on  the  photophone  (Nature,  vol.  sxii. 

p.  500)  the  OtCOTcry  was  announced  that  thin  disks  of  very 
■Mm  difliefcot  sulMances  emitUd  teunds  when  exposed  to  the 
action  of  a  rapidly-inttrmpted  beam  of  lunlight.  The  great 
mrictf  of  material  wed  in  these  experiments  fed  me  to  believe 
uat  f onotantnm  mdtr  andi  circnmstances  would  be  found  to 
Im  a  geneial  propmy  of  all  matter. 

At  that  tima  «•  liad  failed  to  obtain  audible  'efiects  from 
■ana  of  tte  wkms  substances  which  became  lonorous  in  the 
eondilion  of  tbin  diaphragm.*,  but  this  Mlnre  was  explained 

gnpantbaioppoeitioa  that  the  molecalar  diftvrbanee  pradnoed 
ttieUg^  was  dddlf  a  nifase  action,  and  tint  nnder  the 
CMiMtanctt  of  tincipaianats  tin  vibration  bad  to  be  trans- 
milted  tlttoa^  the  nan  of  dnnAalaneo  in  order  to  affect  the 
ear.  It  waa  tbevefiare  nppoied  tbat  if  ire  could  lead  to  the  ear 
air  that  direedv  in  contact  with  the  iUttoiinaicd  surface, 
lender  wnnds  ndglit  be  obtained,  and  solid  masret  be  found  to 
be  as  tonomaiHtlnn  diaphragms.  The  fint  exr»imenu  made 
to  verify  tbb  hjppotbetie  pointed  toneeda  neceia.  A  beam  of 
tunlight  was  faenacd  into  one  end  of  aa  open  tube,  the  ear 
being  placed  at  the  otber  end.  Upon  btteimpting  the  beam,  a 
dear  mntioal  tone  was  heard,  the  pitdi  of  wbkh  depended  open 
the  freqnenqr  of  the  interruptian  of  the  11^  and  the  loodaen 
upon  the  manrial  compwing  the  tnbe. 

_WUle  In  Puis  a  new  figm  of  the  otpcriment  occurred  to  my 
nud,  wldcfa  would  not  only  enaUe  «■  to  investigate  the  sounds 
predactd  by  masses,  but  would  also  fennit  us  lo  ic-t  the  more 

•  of  •  pspw  by  iW.  Alcxaadcr  Graham  BeJl,  read  bctm  tb« 

~     7  «f  Am  aad  Sritaes^  April  at.  iMi. 


k;cr.cral  jiroposition  ttiat  ^onoruUiness,  under  the  influence  of 
ii-.tLTiiiitlcii!  'i^ht,  i-.  a  }r'ipcrty  cumniuii  to  all  mailer.  The 
buljst.-ini;e  to  l)c  testctl  was  to  be  placed  in  the  interior  of  a 
trans)>arcnt  vcs'ci  made  of  some  material  which  (like  gisas)  Is 

transparent  to  li^^lit  tait  )  raeticnlly  opaque  to  snund. 

Ui  ilcr  .ich  t.rcuiii  :a;  ct*.  the  Iijjht  coiild  get  in,  but  the 
sound  prcxiuccd  liy  tlie  vilimtion  of  the  >ui  >t:iiKf  t  aiM  not  yet 
out  The  aiuiililc  I'tYcit-.  could  be  studiet^l  by  jil.u  ui;^  the  ear  m 
communication  with  tl;e  interior  of  the  vessel  hj  nie.ms  l]  a 
hearing  tube. 

Some  prclmiiiiary  cs]  <  niiiciits  were  made  in  Paris  to  te  t  this 
idea,  and  the  results  were  s<i  promisinf;  that  they  were  ci  iiimuii:- 
catcd  to  the  I- rcnch  .Academy  on  October  11,  18S0,  in  a  note 
read  for  mc  by  Mr.  Antoine  Hreguet. 

I  w  rote  to  Mr.  Taintcr  suggesting  certain  cipcriments,  ami  upon 
my  return  to  Wa  hington  in  the  early  [lart  of  January,  Sir. 
Taintcr  c  juiniunicated  to  mc  the  results  of  the  cx]  oriii.cnt.s  he 
hai.;  ma.^c  in  niy  la!. oratory  during  my  absence  in  Kurope.  lie 
had  couiUicnLcd  by  examining  the  sonorous  profwitics  of  a  va-t 
□umber  of  su  stances  incl<  -(  d  in  test  ;ul>cs  in  a  simple  emj'irical 
search  for  li^uil  effects.  lie  '.i.is  thus  Ie<l  gradually  to  the 
divcovci^'  that  ci  tton--A  lol,  worstcil,  .■.dl-,  and  fibrous  tiuitcriai.- 
gencrally,  prcduced  much  louder  sounds  than  hard  rigid  bodies 
like  crystals,  or  diaphragm'^  such  as  w  e  had  hilhcno  used. 

In  order  to  study  ihc  cfTccls  under  better  circumstances  he 
inclt'Scd  his  niulerials  in  a  conical  cavity  in  a  piece  of  bras'; 
closed  by  a  llat  ])!atc  of  gins-.  A  bm.ss  tube  leading  into  the 
cavity  served  fi>r  tonnctti  in  \\\\.\\  the  hearing-lube.  \\  lim  this 
conical  cavity  was  viulTcd  with  worsted  or  other  fibrous  materials 
the  .sounds  produced  v  ^rc  much  louder  than  when  a  test-tube 
was  employed.  Mr.  l  uiiitcr  next  collected  silks  and  worsteds  of 
different  colours,  and  speedily  f<  und  that  the  darkest  shades 
produced  the  !>eH  effects.  Black  wanted  especially  gave  an 
extremely  loud  >ound. 

About  a  leaspoonful  of  lamp-bhick  was  pLiced  in  a  test-tube 
and  exposed  to  an  intermittent  beam  of  .sun-light.  The  sound 
produced  was  much  louder  than  any  heard  before.  Upon 
smoking  a  piece  of  plate-glas«,  and  holding  it  in  the  intermittent 
beam  with  the  lamp-black  surface  tow  ard.s  the  .>un,  the  sound 
produced  was  loud  enough  to  be  heard,  with  attention,  in  any 
part  of  the  room.  With  the  lamp-black  surface  turned  from 
the  sun  the  sound  «  v<  much  feebler. 

Upon  smoking  the  interior  of  the  conical  cavity  and  then 
exposing  it  to  the  inicmiittcnt  beam  with  the  glasn  lid  in  position 
as  .shown,  the  effect  wa.-:  perfectly  startling.  The  sound  was  so 
loud  as  to  be  actually  painful  to  an  ear  plaeed  closely  against  the 
end  of  the  hearing  tube.  The  sounds,  however,  were  sensibly 
louder  when  we  placed  tome  smoked  wire  game  in  the  receiver. 

When  the  beam  was  thrown  into  a  resonator,  the  interior  of 
which  had  been  smoked  over  a  lamp,  most  corioas  altenuUiont 
of  sound  ai.d  silence  were  observed.  The  interrapting  duk  was 
set  rotating  at  a  high  rate  of  jipeed,  and  was  then  allowed  to 
come  gradually  to  rest.  An  extremely  feeble  musical  tone  was 
at  (ir.st  heard,  which  gradually  fell  in  pitrh  as  the  rate  of  InlCfh 
ruption  grew  less,  "nie  loudness  of  the  sound  produced  fuied 
in  the  most  interesting  manner.  Minor  reinforoementa  Wtn 
constantly  cccur ring,  which  became  more  and  more  maiked  aa 
the  true  pitch  of  the  resonator  was  neared.  When  at  last  the 
frequency  of  interruption  corresponded  to  the  frequency  of  the 
fundamental  of  the  resonator,  the  sound  prodoccd  wee  so  load 
that  it  might  have  been  beard  by  an  audience  of  hmdrada  of 


peoDle. 
tne 


extremely  loud  iKtuftdii  produced  from  lamp-Uadt  bate 
enabled  u<<  to  demim  irate  the  fea-ibilltf  oiF  nsinc  this sflbstance 
in  an  articulating  photophone  in  phkce  of  the  dectrieal  receiver 
formerly  emplomd.  Words  and  nntenet*  spoken  into  the 
transnuiter  in  a  low  tone  of  vote  wsrt  andibly  reproduced  by 
the  lamp-black  receiver  at  forty  metres  distaaeeii 

In  regard  to  the  sensitlvo  materhUa  dtat  en  ba  employed,  onr 
expcsimentt  Indicato  that  in  tlie  ease  of  solida  the  physical  ooa- 
dition  and  tbe  colonr  are  two  conditions  that  markediy  InHncaee 
the  fainnrityof  tba  soneroas  cliiecis.  Ihe  loudest  sonn^  are 
picdneed  AvmsnbslaneeB  In  a  lome,  porous,  spongy  condition, 
and  Ikom  thoet  dnt  base  the  darkest  or  most  abaorbent  colonn. 
The  materials  ham  nbieb  the  be«t  cfleola  have  been  pndnoed 
are  cotton-woel,  vraond,  Chtvoa  laaffriah  gencraw,  tmtm 
sponge,  platinnm  and  oOnr  mdali  in  n  spongy  eondinon,  and 
lamp-blsick. 

lin  loud  nands  fiodnecd  firan  snA  whstaneei  may  perhap* 
be  eipbined  in  the  foltowiiiK  nanner  ^-  L(t  «a  ooeaiaer,  lor 
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die  CMC  «f  Isnp-blidk— • 
LtgrcspocBcetanjnof  all  iBfiMBgibaity.  Ilook«poB« 
warn  of  thit  cBbtUMe  as  ft  lart  of  ■povb       <>■  pxei  SUcd 
•itt  ^  instead  of  water.   When  a  beam  of  aiiflliglit  falls  upon 


MMt  the  panideaof  lanp^ldaekaie  heatad,  aadooucquently 
cqMod,  CHMug  a  caatnetfoo  of  die  air-ipMca  or  JMNi  among 
Ihoi.    Uadar  thaaa  drenniiitanceg  a  poiia  of  air  ahonld  be 

sr  from  a  sponge, 
be  greatly  increased 
tact  with  the  heated 


aqMikd,  jwt  aa  iw  waald  aqneeKoit 
Tit  font  «Mi  wfaiA  tha  air  ia  aipdled  fl 
by  tbt  eiVaaaloB  of  the  air  lladU^  Alt  to 
partidta  of  lamp-blaA.  ¥niindwll^  iacnloirtliBflmTCrsF 
Bcoeeta  talces  place.  The  laaip-bkck  partitleaooal  andeoatract, 
ttat  •nlai]png  the  air-spaces  amonn  tasni,  aed  the  iqdoacd  air 
also  btcomea  cooL  Under  these  dreoantaaeea  a  partial  neoam 
ihoaMbeianaedamoBg  the  particles^  and  the  outsidt  afr  woald 
Ihea  be  ahaodwd  aa  water  ia  bgr  a  apoi^  adita  the  piaaiaia  of 


I  iotaghia  that  la  aone  aaeh  nuinner  aa  fhia  a  wave  of  eon- 
deBHrtion  ia  ataited  io  the  atnuMphere  aaA  timt  a  beam  of  son 
light  falla  apoa  lamp4iladt,  and  a  wavt  af  rarefactioa  ia 
originated  wImb  the  li^  is  cat  oC  We  eaa  Oas 
how  it  is  that  a  aabstaaoe  like  laaip-black  prodaoti 
loaaiBBa  vibiatiaas  ia  die  aanoaading  air,  wnilt  at  dw 
ihteiteoBsaniideataa  avenfatUt  vihratum  to 
orioUdbedapsawhidiUrBStx. 

bbb  p^ier  read  before  tht  K^al  Sodttar  oa  Hank  10  Mr. 
Bratet  desafibea  tmiciiMcahi  fifooa  nUdh  at  driais  to  have 
arofed  diat  the  cllhcu  are  wlMri|f  dhM  to  the  vibiathias  of  the 
eoi^ned  air,  aad  thU  the  dfada  do  aot  vibrate  at  all 

Bat  for  psaaooa  stated  Nr.  BcB  ooocludes  that  fai  the  oi«e  of 
thia  didu  a  real  vibnrtioB  of  tte  diai^ragm  is  caused  by  the 
\  flf  dw  intaradttaat  beai^  iadcpadeady  of  aajr  capaasioa 
of  the  av  coefiaed  ia  the  cavity  bdAid  the 
Lord  Knrl^  has  shown  mathmaaHraHy  that  a 
» vibiBtioo,  of  safieleat  amolitnde  to  predaaeaa  eodible 

leadt  ftoai  a  ptnodlcal  ooamadeatioa 
I  of  haa^  aad  he  sayt:  **We  maf  coododei  I  thiak, 
iia  at  praseat  ao  rsasoa  fior  duwdiag  tlie  obvious 
espianation  that  the  aooads  in  qacstion  are  doe  to  the  beodiag  of 
th'  pUtea  onder  nneqiMl  beating "  (Natdki,  vol.  laiii.  & 
(Mr.  Bell  tbca  deseilbca  cxperimcbts  (devised  by  Mr.  lUatcr) 
'lavc  givea  retalts  decidedly  more  fitvoocablc^  ia  his 
to  the  theoiy  of  Lord  Rayleigh  tfm  to  that  of  Mr. 

1he*Lt  of  solid  tobitaaces  that  have  been  sitbidltad  to 
eEpcrineaft  io  mf  laboiatoiy  is  too  lose  to  be  qaoted  bere^  aad 
1  fhaD  laerd/  say  thit  we  have  aot  yst  fkaad  ooe  solid  body 
thit  has  failed  to  become  soaoroos  under  proper  conditions  of 

sonada  prodoctd  bf  ttquids  are  modi  nore  dilBcalt  to 
dnae  prodaoed  by  solids.  The  hi|^  abeorptive 
by  moat  liqaids  would  lead  one  to  expect 
I  vibretioos  firom  the  actloa  of  hitenaitteot  lk;ht,  bat  the 
aaaiber  of  soaoroas  Uqnida  that  have  so  far  beea  loaad  is  »• 
tremely  Uadted,  aad  the  soands  produced  are  so  feeble  as  to  be 
baud  oaly  by  the  greatest  attention  aad  under  the  best  eienia- 
Maaoec  oreaperiment.  In  the  experiments  made  ia  my  laboratory 
a  ««y  loai  teat-tube  waa  filled  with  the  liquid  ander  eaandnatton, 
aada  flaidille  rabber4uhe  waa  alipped  over  the  moath  fiareaough 
down  to  prevent  the  possibility  or  any  light  readiiag  the  vapour 
ahove  the  surface.  Precantioas  were  also  taken  to  prevent 
reAectiaa  from  (he  bottom  of  the  test<tube.  An  intermittent 
of  SttttHght  was  then  focuiaed  upon  the  liquid  in  the 
potdoiinf  the  test-tube  by  meaas  of  a  leas  of  lan;e 


Rmlts 


Clear  water   

Water  discoloured  by  ink  ...  . 
Mercury ...    ...    ...    ...  • 

Sulphuric  ether  *   . 

Ammonia    •••    ...  ... 

Anmonio -sulphate  of  oopper 

Writing  ink  

ladigo  in  sulphuric  add     ...  ... 

Gil(Kide  of  copper  *   

The  liquids  distinguished  by  an  n^lcrl 


  No  sound  audible. 

  Feeble  sound. 

  No  sound  beard. 

Fedil^  bat  distinct  sound. 


g.ive  the  best  sounds. 


Carboo  and  thia  nicroKope  gliut  are  mcr.t^oneij  in  my  UjiMa^ 
I  r*H|llllliiiT,  aad  powdered  cblorat 


lorate  of  potash  in  the  oimMBrfaadaB  to 
rtiulHt,  vol.  xcL,  p.  59S>    AM  dMp*  Sllb- 


nbiutiaas  art  always  aaidi  eafscbled  b 
Uqnid*  to  ga'<ss^  and  it  is  probaUtthat  a  form  of  ' 
nay  be  devised  which  wiU  yUd  better  nmUs  by< 
manicaUng  the  vibrations  of  the  liquid  to  the  air  through  the 
medium  of  a  solid  rod. 

The  vapours  of  the  fdUoudaK  sahitancts  were  found  to  bt 
highly  sonorous  la  tbt  laltrBiitttnt  liean  1-*  Water  vapour,  eoal 
gas,  sulphuric  ether,  aleoliol,  ammonia,  amylew,  ethyl  bioiaide^ 
diethylameott  aMreuty,  iodia&  and  peroxide  of  aitrogea.  The 
loudest  sounds  were  obtatoed  nom  lodiae  and  penxsJde  of  aibm* 
gea.  1  have  BOW  shown  that  sooods  are  prodwed  by  the  direct 
actkmof  tattnaitleBt  sanli|^  froaa  snbitoaees  hi  evm  phnioBl 
coadidoa  (sdid,  liqnid,  md  gasaons),  aad  the  probaUltty  is 
therefore  vuiy  areatty  tacreasfd  that  sonorousness  under  sadi 
dreumilaioos  wul  he  loand  to  be  a  uaiversal  properqr  of  matter. 

At  litt  dae  of  ny  communication  to  the  Amcricaa  Aitoeia* 
tion  dm  bmdeit  cmcta  obtained  were  pndaoed  liy  the  use  of 
^leniu^  anaacad  in  a  cell  of  suiuble  eoastraelioii  aad  placed 
in  a  galvaaic  drcuit  with  a  telephone.  But  the  sdeninm  was 
van  ineonitant  ia  It*  action,  and  from  experimenta  by  Dr. 
CuiAester  Bell  of  Uaiversity  G>U^  of  London,  it  wsa  foand 
that  aU  the  adenium  used  was  tainted  with  impurities. 

Prot  W.  G.  Adams  {PnttecUmgt  Royal  Society,  vol.  xxiv.  p. 
1C3)  hat  shown  ^that  tdlnrium,  like  selenium,  hais  iu  electiied 
lemaaet  affected  by  light,  aad  we  have  found  that  when  this 
teUurium  Q>iral  is  connected  in  dreuit  with  a  galvanic  battery 
aad  telephone  aad  exposed  to  the  action  of  an  intermittent  beun 
of  saaltplt,  a  distinct  auukal  tone  is  produced  by  the  telephone. 

It  oeenned  to  Vtt.  Tsinter  before  mv  return  to  Washuigton 
last  January  that  the  very  great  oiolecular  diMurbanee  prodaeed 
in  lamp-black  by  the  action  of  interadttent  sunlight  shoald  pro* 
daee  a  corresponding  disturbanoe  ia  aa  electric  current  passed 
through  it,  in  whicn  ease  lamp-black  could  be  empl  oyed  ia 
place  of  seleafaiai  ia  aa  dectried  reoriver.  This  has  turned  oat 
to  be  dw  CUM^  and  the  importaaee  of  the  discoveiy  is  very  gireet, 
— f'^-Wy  wMn  we  consider  the  expeme  of  each  rare  sansmaces 
as  adaaiut  aad  Idlurinm. 

We  have  observed  that  difliatcat  sabstaaoes  produce  sonnds  of 
very  dliilReat  inteasities  aader  simihr  eiioumstances  of  expcri- 
meat,  aad  it  has  appeared  to  na  that  very  vahiable  information 
Blight  be  obtobMd  tr  we  eodd  measure  the  aadlble  effecu  pro- 
duced. For  this  purpose  we  have  constructed  several  different 
ibraas  of  apparatus  for  studying  the  effects',  bat  uur  researches 
aiett4t  yet  complete;  When  a  beam  of  light  is  brought  to  a 
feces  byaiMUIt  ef  a  fens  the  beam  diverging  from  the  focal 
poiot  beoooAta  weaker  as  the  distanoe  increases  in  a  calculable 
degree.  Heact  if  we  can  determine  the  distances  from  the  Ibcd 
point  at  which  two  different  substances  emit  sounds  of  equal 
intensity  we  can  calculate  their  relative  sonorotis  jwwers,  m- 
Uminary  experiments  were  made  by  Mr.  T.iinter  during  my 
absence  in  Europe  to  ascertain  the  distanoe  from  the  focal  pobit 
of  a  lens  at  whleh  the  aaaad  produced  by  a  sub-stance  became 
iaaudBble^  K  few  of  the  resdts  obtained  will  show  the  enormous 
diffiucaeet  nlsti^  between  difiereat  substances  in  thii  respect. 

IXdBmt  frm         JVmt  s/  Lim  tt  whkh  S»n$di  itetm 
MattdiUt  mM  IHfiniit  StiktaiMt 


Zinc  diaphra^u  (]>olidied)  ...  '  ...  ... 

Hard  rubber  diaphragm   

Tin  foil   

Telephone  „  (japanned  iron) 
Zinc  (unpolished) ... 


(in  rccdver) 


a«« 
eaa 


White  silk 
White  worsted 
Yellow  worsted 
Yellow  silk 
White  cotton-wool 
Green  silk 
Blue  worsted 
Purple  i-ilk 
Brown  silk 
Black  sUk 
Red  silk 

Black  worsted  „   

L4imp-black.    In  receiver  the  limit  of  audibility  could 
be  determined  on  account  of  want  of  

perfectly  .ludiblc  at  a  dist  Mice  of    ...  , 

Mr.  Taiuter  was  convioced  from  these  experiments  that  this 
fiaU  o^  teiaaidi  pmaaiaed  valoaUt  letdti^  aiu  be  et  onee  da- 


M 

n 
<• 

•1 

N 
M 

*t 


... 
... 

... 


not 


vst 
1*90 

3-00 
aiS 
ais 

3-  10 
4'oi 
406 

4-  3^ 
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viied  «a  appuatus  for  »lttdying  the  efiects,  which  be  described 
to  w»  upon  tbj  rainm  from  £nrop«.  CTh«  appantu  hu  lince 
beeD  coiuitnwted,  ukl  Mr.  Bdl  gm  a  dcMdM  dcaeriptiaB 
of  it.] 

The  meaning  «c  have  uniformljr  attached  to  the  woidi  "phe- 
tophone  "  and  "  %ht "  will  be  oLvions  from  the  following  passage 
qnoied  from  my  Bosion  paper  : — 

"Although  iffcctH  ate  produceU  as  above  shown  bv  forms  of 
ladiant  et^exgy,  »tiich  are  lovuible,  we  have  named  the  appara- 
tHi  Cor  the  i^raduction  and  npradncUoa  of  sousd  in  ihia  way  the 
'pfaotophoM^'  hceaiu*  an  ordinaty  beam  of  eouraina  the 
rays  which  are  operative.** 

To  avoid  in  future  any  misunderstandii^  upon  this  point  we 
have  decided  to  adopt  the  term  " radiofhond'  proposed  by  M. 
Mercauicr  a>  a  genrral  term  signifying  an  apparatus  for  the  pro> 
ductiun  of  sound  by  any  form  of  radiant  energy,  liinitiwg  the 
words  tlurm^hem,  pkatofhone,  and  adinopJktm  to  appantBS  fot 
the  production  of  toand  by  thermal,  lumioow,  or  actinic  laifB 
respectively.  If.  Mcic*ditr»  in  the  course  of  hit  researches  in 
radiophony,  passed  an  intermittent  beam  from  an  electric  lamp 
through  a  pri)>n>,  and  ihcn  examined  ihe  audible  eii'ects  1 1  <I.:lcu 
in  different  paiti  of  the  spectrum  (Comptts  rtndut,  Deceoiber  6, 
l88o).  VN'c  have  rejieaicd  this  ex)  crimcnt,  u^ing  the  sun  as  our 
source  of  radiation,  and  have  obtained  results  soiuewhat  difiercot 
from  thoM  noted  by  M.  Mercadier.  A  beam  of  t.utklight  was 
reflected  from  a  heliociUt  throu;;h  an  achromatic  lens,  so  as  to 
form  an  image  of  the  sun  upon  the  slit.  The  beam  then  poued 
through  ano<h«  achromatic  lens  and  through  a  bisaljihide  of 
carbou  prism,  forming  a  spectrum  of  great  intensity,  which, 
«hen  focu>&cd  upon  a  screen,  was  found  to  be  sufficiently  pore 
to  sh'jw  the  principal  absorption  lines  of  the  solar  spectrum. 
The  di>l.-iiitcrruptcr  was  then  turned  with  »ufficient  rapidity  to 
produce  from  live  to  six  hundred  interruptions  of  ,tbe  l^ht  per 
second,  and  the  spectrum  «aa  explored  with  the  rcoeiver,  which 
w as  vt  arranged  that  the  lamp-black  surface  aposad  was  limited 
by  a  slit,  as  shown. 

Under  these  circumstances  sounds  were  obtained  in  every 
port  of  the  visible  s|M:ctrum,  excepting  the  extrcBie  half  of  the 
violet,  as  well  as  in  the  ultra-red.  A  conttnwms  incrcaae  in  the 
loodntss  of  the  sound  w  as  obscived  upon  moving  the  receiver 
gradoally  from  the  violet  into  the  ultra-red.  1  he  )  oint  of  maxi- 
mum sound  lay  very  far  out  in  (he  ultra-red.    Beyond  this 

Soint  the  sound  began  to  decrease,  and  then  stopped  so  snd. 
enly  that  a  very  slight  itotiun  of  the  receiver  made  all  the 
diflTcrcDce  between  almiist  maximum  sc  und  and  complete  silence. 

2.  The  lamp-blacked  wire  gauze  was  then  removed  and  the 
interior  of  the  receiver  was  filled  with  red  worsted.  Upon 
exploring  the  S|ectrum  as  before,  entirely  different  results  were 
obtained.  The  maximnm  effect  was  produced  in  the  green  at 
that  part  where  the  red  worsted  ap]  eared  to  be  Mack.  On 
other  ride  of  this  point  the  aound  gradually  died  away,  be- 
coming inaudible  on  the  one  side  in  the  middle  of  the  tnd^o, 
and  on  the  other  at  a  .'-hort  distance  outside  the  edge  of  the  red. 

3.  L'pon  sut&tituting  green  silk  for  red  worsted  the  limits  of 
aodition  apj  eared  to  b«  (he  middle  of  the  blue  and  a  point  • 
short  distance  out  in  the  ultra-red.    Maximum  in  the  red. 

4.  Some  hard-rubber  shavings  were  now  jilaced  in  the  re- 
ceiver. The  limits  of  audi)  ility  appeared  to  be  on  the  one  hand 
the  junctii  n  of  the  green  and  blue,  and  on  the  other  the  outside 
edge  of  the  red.  Maximum  in  the  yellow.  Mr.  Taint er  thought 
he  cnuld  hear  a  little  way  into  the  ultra-red,  and  to  his  ear  the 
maximum  was  about  the  junction  of  the  red  and  orange. 

5.  A  test-tube  containing  the  vapour  of  sulphuric  ether  was 
then  substituted  for  ti  e  receiver.  Comuitncing  at  the  violet 
end,  the  test-tube  wss  gradually  moved  d<j»n  the  spectrum  and 
out  into  tbe  uhra-red  without  audible  efTect,  I  ut  when  a  cert.iin 
point  far  out  in  the  ultra-red  was  reached  a  distinct  musical  tone 
suddenly  made  its  appean>nce,  uhich  di.  appeared  as  suddenly 
on  movirg  the  test-tube  a  very  little  further  on. 

6.  Upon  exploring  the  spectrum  with  a  test-tube  containing 
the  vapour  oi  iodine  the  limits  of  audibility  appeared  to  be  the 
middle  of  ihe  red  and  the  junction  of  the  line  and  indigo. 
Maximum  in  tbe  greei'. 

7.  A  tc-t-tiibe  containing  peroxide  of  nitro<;en  wss  substituted 
for  that  containing  icdine.  l)isfinct  soumiN  wf  re  obtaine<l  in  all 
parts  of  the  vi-ible  >pfctruni,  tut  no  sound-:  wr re  observed  in 
the  ultra-red. 

The  maximum  tflcit  Mcmed  to  me  to  be  in  the  blue.  Ihe 
rounds  wen-  W'  ll-maikcd  in  all  parts  of  the  vi(  let,  and  1  even 
fancied  that  tbe  audi!  le  cflTcct  extended  a  little  way  into  tbe 


ultra-violet,  bat  of  this  I  camiot  be  certain.  U|wn  exaniinia£ 
the  absorption-spectrum  of  peroxide  of  nitrogen  it  was  at  once 
ubMHed  that  the  maximum  sound  was  produced  in  tb.nt  part  of 
tiw  spectium  where  the  greatest  number  of  absorption  lines 
made  their  nppearaaee. 

8.  Tlie  apectrum  was  now  explored  by  a  selenium  cell,  and 
the  nwdiUe  efiects  were  observed  by  means  of  a  telephone  in 
the  same  galvanic  circuit  with  the  cell.  The  msximnm  effect 
was  p'oduced  in  the  red.  The  audible  effect  extended  a  little 
way  into  the  ultra-red  on  the  cne  hand  and  up  as  high  as  the 
middle  of  the  violet  on  tbe  other. 

Althoogh  the  experiments  so  iar  made  can  only  be  eonsidered 
as  prdinmMiT  to  others  of  a  more  refined  nature,  I  think  we 
are  warranttd  in  concluding  that  the  nature  of  the  rays  tint 
produce  sonorous  effects  in  different  substances  depends  upon 
the  nature  of  the  ub>ianccs  that  are  exposed  to  the  beam,  aad 

that  the  sounds  are  in  every  case  dvc  tOtmMCiays  of  ihaspeetfOB 
that  arc  absorbed  by  the  bcdy. 

Our  experiments  upon  the  range  of  audibility  of  different  sab- 
stanoes  tbe  spectram  Imve  leii  us  to  the  construction  of  a  new 
I  instiUBeot  Amt  use  in  »|  ecirum  analysis.  The  eye-piece  >  f  a 
spectroscope  is  removed,  and  tensitive  snhstancrs  are  placed  in 
toe  focal  point  of  the  instrument  behlad  an  opaqoe  maphraffm 
containing  a  slit,  llicse  substances  are  put  m  eoBanmcalim 
with  the  ear  by  ireans  of  a  hearing-tube,  and  thus  the  buliuiBCitt 
is  ci  nvcrfed  into  a  veritable  "spectropbone." 

Suppose  we  smoke  the  interior  of  our  spectrophonic 
and  611  the  cavity  with  peroxide  of  nitrogen  gas.  We  have  thcB 
a  ccml  {nation  that  gives  us  good  sounds  in  all  parts  of  the 
spccirum  (visible  and  invisible)  except  the  ultra  violet.  Now 
pass  a  rapidly- interrupted  beam  of  light  through  srmc  substance 
whose  afasonMioa  q^ctnnn  is  to  be  investigated,  and  hands  of 
sound  and  suenee  aic  ohMrved  upon  exploring  the  si^ctmm,  the 
silent  positions  corresponding  to  the  absorption  V>and5.  Of 
coarse  the  ear  cannot  for  me  moment  compete  \k  ith  the  eye  in 
the  examination  if  the  visible  fart  of  the  spectrum  ;  but  in  tbe 
invisible  part  beyond  the  red,  where  the  eye  Is  oseles,  ihc  err  is 
invalunble.  In  working  in  this  region  of  the  fpectrum  lamp* 
black  alone  may  be  lued  in  the  spectrophonic  receiver.  Indeed 
the  sounds  produced  by  this  substance  in  the  ultra.red  are  so 
well  markea  as  to  constitute  our  instrument  a  most  reliable  and 
convenient  substitute  for  the  thermo-pile.  A  few  experiments 
that  have  been  made  may  be  interesting. 

1.  The  interrupted  beam  was  filtered  throt^b  a  saturated 
solution  of  alum. 

Hesult :  The  range  (  f  audibility  in  the  ultra-red  was  slightly 
reduced  by  the  absorption  of  a  narrow  band  of  ihc  rays  of  lowest 
refrangihility.  The  sounds  in  the  visible  part  of  the  spectram 
seemed  to  be  unaffected. 

2.  A  thin  sheet  of  hard  rubber  was  interposed  in  the  falh  of 
tbe  beam. 

Result :  Wrll-rarkrd  sounds  ia  every  part  of  the  oltra-rcd. 
No  sonnds  in  the  visible  part  ef  the  spetliW,  oeeptiag  tbe 
extreme  half  of  the  red. 

Thee  experiments  reveal  the  cause  of  the  curious  feet  alh  <le<{ 
to  in  my  paper  read  before  the  American  Asscdation  last 
August — that  sourds  were  heard  from  selenium  when  the  beam 
was  filtered  through  both  bard  rubber  ard  nlum  at  th«  'ame 
time. 

3.  A  solution  of  ammonia- sulphate  of  copper  was  tried. 
Readtt  When  placed  in  the  path  of  the  beam  the  sj  ectnun 

disappeared,  with  the  excretion  of  the  blue  and  vii  let  eml.  To 
the  eye  the  spectrum  was  thus  reduced  to  a  sinjjle  brr  ad  l>and  of 
blue-violet  %ht-  To  the  ear  however  the  'pectmm  revealed 
itself  as  two  bands  of  souiid  with  a  bread  s]  acc  of  silence 
between.  The  invisible  rays  transmitted  constiiuiid  a  narrow 
band  just  outside  the  red. 

I  think  1  have  Miid  cncagh  to  convince  you  of  the  value  of 
this  new  nicthocl  (  f  examiiiati<  n,  but  I  do  not  wish  you  tounder- 
.'tand  th.-.l  ve  look  upon  our  results  as  by  any  means  complete. 
It  is  often  more  interesting  to  tb  crve  the  first  loitcrim's  of  a 
child  than  to  V  atch  the  (11  m  trerd  of  a  full-grown  ir.an,  and  I 
feel  that  our  tlr>t  footsteps  in  (his  new  field  of  scici  cc  n  y  h.wc 
more  of  interest  to  you  than  the  fuller  results  ol  mature  research. 
Iliis  n^^u  t  be  my  excuse  for  having  dwdt  to  loog  iqMB  the 
details  of  incom;  Ic'c  (xj  eriments. 

1  recognise  the  fact  ihal  ibc  'pcctroj  lionc  iiui  t  tver  iciuaiii  a 
mere  adjunct  to  the  '^i  fciro'copc,  but  I  anticipate  that  it  has  a 
wide  and  ir<lc|'Cniici,t  fir  Id  of  U'^rfulttCM  ill  Ac  fancM^gpAion  Cf 
abiorption  spectra  in  tbe  ultra-red. 
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ON  AN  ACOUSTIC  PHENOMENON  NOTICED 
m  A  CROOK ES  TUBE^ 

A  SHORT  time  since,  while  experimentlBS  wiib  a  Crooket 
xvXit,  I  noticed  a  phenomemn  which  was  quite  striking, 
and  so  evident  that  it  hardly  seems  possible  that  it  has  not  frc- 
qacntly  been  obeenred  before ;  bnt  as  no  aUiuioa  to  the  efiect 
in  qneadoa  bM  ome  to  Bf  aotiec^  I  ventwe  to  oil  cttcation 
to  it. 

In  working  with  the  tube  in  which  a  piece  of  sheet  plalinnm 
is  rendered  incandescent  by  the  concentrntion  upon  it  of  clcctri- 
fei  p:irtic!e^,  repelled  frjin  a  tjucivc  mirror,  I  noticed  that 
\ihcn  the  mirr.>r  wa-.  made  tlie  ne^jative  f!fclro<ie,  so  that  this 
cnncentrati'in  tool  place,  a  clear  an  l  quite  miii.ic:d  note  issued 
from  the  tubs  I  thought  at  first  that  the  pitch  tif  the  note 
woBid  coincid'- with  that  produced  by  the  circuit-breaker  uivcd 
with  the  coil  (whi.:li  maiie  about  lOO  hreak<i  per  second),  fmt  this 
did  not  prore  to  be  ihr  cisc.  In  fact  very  great  changes  in  the 
rite  of  tnc  circuit-breaker  did  not  affect  the  note  gircn  by  the 
t»be.  Tlie  effect  seemed  to  be  produced  by  the  ribration  of 
the  sheet-phtinum  in  its  own  period,  under  the  influence  of  the 
mjlecnlar  impact,  which  Tibration  wa<  communicated  to  the 
glass  walk  of  the  rube  by  the  enaujel  rod  to  which  the  platinum 
was  attached,  pving  ri^c  to  a  5n.:n  l  somcwliat  rescmbhng  the 
puttring  of  rain  against  a  windoH  .pane,  bat  higher  in  pitch  and 
m  we  musical.  Ttiis  sound  changed  it<  character  very  ^catly 
when  the  direction  of  the  current  wax  reversed,  a  feeble  inurtnnr 
only  being  heard.  I  obtained  a  simil.ir  musical  note,  ilriiiijb.  far 
less  loud,  with  the  "  mean  free-)>ath  tul>e,"best  when  the  uiiildle 
plate  was  positive.  With  a  tube  c  mtainin...;  ;ihos|,.h'iri?-.i;eiit 
sulphide  of  calcium,  the  note  was  very  dull  in  it^  [uality  and 
low  in  pitch,  but  still  quite  perceptible.  Witli  tlii-  tulie  a 
cSiange  in  the  direction  of  the  current,  as  might  be  cxicctcd,  did 
n  )t  aUect  the  s^jjnJ  jTijJuccd.  I  did  not  obtain  this  musical 
Dote  from  any  tu  le  lliat  I  have  in  which  the  ciirreu!  enters  and 
leaves  by  a  vlr.i.^ht  ukc,  except  in  the  case  of  a  single  Geissler's 
tube  exhausted  ao  as  to  eive  itratification-s,  in  which  it  was  very  \ 
fHblrbeaid. 


UttrVERSITY  AND  EDUCATIONAL 
INTELUGENCE 


The  Berlin  correspondent  of  the  Timts  states  that  a  niovemcnt 
is  afoot  among  the  Germans  in  the  United  .Sl.ates  for  thei-rcation 
of  a  native  University  on  the  model  of  thi«e  in  the  old  country, 
to  be  called  the  Kaiser  Wilhehn  Universitat,  in  commemora- 
tion of  the  "glorious  rcasusicitalion  of  the  Fatherland."  Mil- 
waukee is  meiitiotR-d  as  the  likeliest  candidate  amon^  all  the 
ciiics  ol  the  West  that  aiipire  to  the  hiinrmr  of  harl»ouring  this 
\\m\:  i;:  [)ure  Teutonic  culture,  which  would  cist,  to  begin  with, 
about  two  millioR  doUan.  It  is  not  M  all  probable^  however, 
that  the  tcbeime  will  ooue  to  aaytUng. 


A  LAim  MadMT  «f  ladia  and  Mademen  aaMmUed  on 
Ttediy  B  Coirper  Stmt  to  witaea  fne  layine  of  the  faaiida- 
tiott-tooe  of  the  Fhubmy  Tedmlcal  CoUeee  wudi  it  hat  lately 
bam  TCHlveil  to  ertaMsh  to  (be  Ci^  and  Gnilda  of  London 
batltala^  bjr  Hit  Rami  HUmcia  Fttaee  Laopold.  Aooordhig 
to  the  Wffoti  of  the  Council  of  the  Institute  to  the  Govemois, 
the  projected  bnildii^  is  estimated  to  cost  20^382/.,  exclusive  of 
(be  proKSMonil  char]^s,  fittings,  and  other  incidental  expenses, 
wfrich  will  amonnt  to  some  5000/.  In  the  plans  ample  aooom* 
modation  is  provided  fur  lutiuction  in  the  application  of  physics, 
chemist r)-,  and  mechanica  to  Ae  various  industries.  The  build- 
ing will  contain  thirty-two  rooms,  including  a  lai;ge  laboratory, 
two  lecture  theatres,  class,  drawing,  private,  and  engine  rooms, 
work»hop«,  and  clerks'  ofHces.  Lcvti  Selbome,  in  welcoming 
tte  Prince,  after  noting  the  progress  of  science  as  applied  to  arts 
and  manufactures  in  this  and  other  countries,  said  that  in  the 
lace  of  competition  the  prize  nn«t  in  the  end  belong  to  those 
who  WsX  knew  how  to  boild  the  snperstmchareof  aita  and  manu- 
facture '.n  their  haildiciafts  with  a  sound  foundation  of  scientific 
knowledge,  llie  ceremony  of  laying  the  stone  was  gone  through 
by  Prince  Leopold,  who  in  the  course  of  his  retnarks  said  that 
toe  iBStitotion  has  proclaimed  its  <letermtnatiaii  to  enter  into 
gaaeRHM  rivalry  with  other  countrie>  in  those  biaadwa  of  trade 
and  coouBerce  in  which,  one  miait  needs  confess,  our  native  in- 
dustries have  of  late  years  not  tdm  diat  positioa  wliidi  we  as 
KnglishtDcn  would  wish  them  to  occnpy-  "e  are  beginning  to 
realLsc  that  a  thorough  and  liberal  system  of  education  muit  be 
plaoed  within  the  reach  of  the  British  artisan  in  order  to  enable 
mm  to  hold  his  own  against  foreign  competition.  Mr.  Mundclla 
said  that  by  instituting  this  college  they  were  taking  the  same 
»tep  in  applying  science  to  industries  which  had  been  taken  in 
applying  arts  to  mann&GtORa  at  Sooth  Kensington.  Among  the 
articles  deposited  in  fh*  ennty  of  the  ibwidatlOB  itone  was  a 
copy  of  Nature, 

^^Rjad^  by      R.  "  jnecting  of  «1k  American  Academy  of  Am 


SCIENTIFIC  SERIALS 


Thk  Journal  of  AnalKigf  and  Pkyml^  tat  A|)ril,  1881 
(vol.  XT.  part  3),  containa  »--0b  the  bones,  articalationt,  and 
mnsdes  cr  tbe  rudimentmy  Und-limb  of  the  Greenland  right 
whale  {Babnm  mysiieemJi,  bf  Dr.  J.  Stnithets. — On  the  strida* 
lating  apparatas  of  Ca/Umystax  ^^a/a,  by  Prof.  A.  C.  HaddOB 
(Plate  20). — On  the  Stemom  as  an  index  of  age  and  sea,  hf  Dr. 
ihomas  Dwight  (concludes  that  the  breast-bone  is  no  trust- 
worthy guide  either  to  the  sex  or  the  age).— On  the  roechMnism 
of  costal  respiration,  by  I>r.  J.  M.  Hobson  (with  figures). — On 
the  membrana  propria  of  the  mammary  gland,  by  Dr.  C.  W.  M. 
Moallin  (with  ngures). — On  double  and  treble  staining  of  micro- 
leopical  specimens,  bv  Dr.  W.  Stirling. — On  the  comparative 
anatomy  of  tbe  lymphatics  of  the  mammalian  urinary  bladder, 
by  Dra.  George  and  F.  Elizabeth  Iloggan  (plate  21). — Notes  on 
a  dissection  of  a  case  of  apinpadiaai,  aitd  on  the  morphology  of 
the  mnades  of  the  tongMnnd  piMvTnx,  tijr  Or.  R.  J.  Andeaaa. 
—On  the  lOKSkUed  movements  of  pronation  and  sapination  ia 
the  huid-linib  of  certain  marsnpials,  by  Dr.  A.  H.  Young.— A 
contribution  to  the  pathological  anatomy  of  inenmoookoaioais 
(Chaluviii  fulmpttHtn),  by  Thos.  Harris  (plate  SS).— On  the 
histology  or  some  of  the  rarer  forms  of  malignant  bone  tnrooun^ 
by  Robt.  Maguirc. — Ou  the  morbid  histology  of  the  liver  in 
acute  yellow  atrophy,  by  Prof.  Dreechfeld. — On  the  1  '  ' 
between  the  muscle  and  itaeootiactieB,  hf  Dr.  J.  T* 
— Anatomical  notes. 

Tht  QuwrUrty  ycumcl  of  Mitroseofital  Seitmct,  April,  18S1, 
contains — On  the  minute  anatomy  of  the  brandiiate  echino- 
derms,  by  P.  Herbert  Carpenter  (plates  11  and  12). — On  young 
stages  of  Limnooodinm  aitd  Geryonia  (plate  13),  and  ohscrm- 
tions  and  reflecticnis  oo  the  appextdages  and  on  the  nervoas 
mstem  of  Apu  eanfrtformis,  by  E.  Kay  Lankesier  (plate  ao).-~- 
On  the  origin  and  significance  of  the  metamorphosis  of  Aotinn- 
trocha,  by  Edmund  B.  Wilson  (pUtes  14  and  1$).— A  further  OO*' 
tribntion  to  the  minute  anatomy  of  the  organ  of  JacohaaB  in  Ae 
gnhiea-pig  (pUtes  16  and  17),  and  Uitokigieal  noie^  Iqr  Dr.  E. 
Klein. — On  the  development  of  microsoopic  orgstusms  oconrring 
in  the  hitestinal  oanal,  by  Dr.  D.  Cnnninghain  (plate  iQ.— Jto* 
aaawhei  anon  tba  devehmacnt  of  atarch-graint,  by  A.  P.  W. 
ScUmpar  (pinto  19),  tiaadatnA  fram  the  JMaaMntr  Zti»mi§,— 
On  the  canie  of  tiie  atrinftm  of  volnalanr  raodar  tiHaa^  bf 
Dr.  J.  B.  Haycraft.— On  tbe  idBtlaB  tif  ■ier»aigaaitou  to 
disease,  by  Prof.  Lister;  with  notes  and  ntenacaada. 

The  Am.riian  NaturaUst,  April,  18S1. — Wm.  Trelease,  on 
the  fertilisation  nf  Sahia  sflemifit;  !iy  birds.  (The  fertilisation 
is  ap|iarcnlly  efTcctcd  by  a  hu  nuiinj;  liir  l. ) — Prof.  K.  D.  Cop% 
on  the  origin  of  the  foot -structures  nf  llit-  Un  nilntes.  — C.  A. 
White,  progress  of  invertebrate  p  iI.i-Miil  ilin;>  in  the  United 
States  for  1S80. — Carl  F.  Gissler.  evidences  nf  the  effect  of 
chemico-physical  influences  on  the  ev  .hiti  m  of  branchiopod 
Crustaceans. — I  >r.  K.  \V.  Schufeidt,  notes  on  a  few  of  tbe  dis- 
eases and  injuries  of  bmis. — A.  S.  ftclinfd,  jwi.,  the  brtin  of 

the  locust  (with  three  plates). 

BmlUtim  ^Mf  CMW  SUtit  (M^iemJ  amd  GagrafUetd 
■Shmy  y  nr  TirtUtriit,  wL  vi.  No.  I.— On  the  vegMtioo 
of  the  Rocky  Monnlafa  ragion  and  n  comparison  with  that  of 
other  parts  of  tbe  wolid,  bf  Asa  Grnraad  Joseph  D.  Hoobar 
(PP-  i>  77)-— On  tone  new  Batcadifii  aad  Kepiilia  from  the 
Peraiian  beds  of  Texaa:  oa  •  wndfaic  bird  from  the  Amyaon 
dttles;  im the NinnvioiB  nndCiaidKof  tito  Mioeene period ; 
and  on  the  Vcftthnto  of  (be  Wud  River  Eocene  beds  of 
Wyoming,  by  E.  D.  Cope.— The  oiteelqey  vS^fi^t  emmem- 
laridf  var.  AiMM  and  on  (beoateoloey  of  BwmiMita^itlm, 
by  Dr.  R.  wrSdwMdt;-A  pnlidaair  UsTW  tbe  Jfertb 
of  Agrati%  \if  A*  R.  Gnita>  1  ,t 
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ReVUt  iisti-rrir::  na':  ih;  Siuncfs  hioloi^iqtin,  March,  18S1. 
Prof.  Stra  hur  IT,  thi   }il-t  >ry  of  llic  actual  stale  of  the  Cfll 
theory. — M.  Debicrre,  ph)%ical  and  biol'-cicat  djTiaroi^m. — 
Prof.  Ray  Lankcster,  erabtyology  and  cJas&incation  of  aninuils. 

Brain  :  a  fournalof  Nmrdogy. — Part  13  for  April,  1881,  con- 
tains, of  original  articles; — Dr.  J.  C.  Uucknill,  on  the  late  Lord 
Chief  JiHtice  (Sir  A.  Cockbnm)  of  England.— Dr.  B.  Bramtrell, 
on  tfte  dUCmntial  diagnom  of  paralysis. — Dr.  A.  Flint,  jun., 
on  the  cause  of  the  moveirents  of  ordinary  respiration. — Dr. 
Jnlins  AllhaiLs  on  aome  points  in  the  diagnosis  and  treatment  of 
brain  dL^ea>e. — Dr.  C.  S.  W,  Cobbold,  olxervationx  on  certain 
optlal  illttunns  of  motion. — Bevaa  Lewb,  metlmd.s  of  preparing, 
waMMtiMigg,  and  Maniniag  certbcal  itiaetBre  ia  health  and 

Jtevm  da  Seienca  Naturellfs,  a*"  Fcrie,  tome  3,  No.  4, 
Mutbk  iSSl,  contains ; — M.  A.  Salvatier,  on  the  mechanism 
of  rwpintion  in  tbe  Chelonians  (plates  5  and  6)^— Dr.  £. 
lomrdu,  notes  on  the  anatomy  of  DiUomum  elmmttuH, 
Rvd  (plates  7  and  S).  —  M.  A.  Villot.  anotbcr  word  00 
the  fresh-water  Pliocene  of  the  Bas  Dauphin^.— M.  CoUot, 
provisional  study  of  the  Anthracotherinin  remains  from  the 
lignites  of  Volx. — M.  Viguier,  note  on  the  lithMtmphie  chalks 
of  Nehias. — M.  Kicfler,  on  the  hetborisations  of  Strobelberger 
at  Montpellier  in  1620  (yf«/;).— Scientific  review  of  works  pub 
lisbed  in  France  on  zoology,  botany,  and  geolo;:;^-, 

y<mriia!  .'/^  Ihf  Atiatie  Sccirty  of  Unipil,  iSSo,  No,  4  (vol. 
xlix.  Part  1).  —  W.  T.  lilanford,  contribution';  tn  lndj.in  Mala- 
cology,  No.  12— new  land  and  frcsh-watcr  ^hrll-.  from  Southern 
•  ful  Wc'tcrn  Iiuii.i,  llurmn!i,  the  Andatiians,  >^c.  ([ilates  2  and 
3).  —  1.  Wii.id  .\la^<in  and  I  .  fie  XicCvillc,  diurnal  l.cpldoptcra 
from  I'lirl  Blair,  \Mth  (le-cri]ilion^  i  f  .'oiiic  new  or  littlt  known 
species,  .^tiii  1. 1  a  new  ^pccic-'.  of  Hc-tia  from  Hurrr.ah  Ipliitc  13). 
— -W.  'I".  IJlaiiford,  ilc^rijitiori  nf  an  Arvicola  (./.  liy>inii\  fr^ni 
the  I'uiijal)  Iliuialaja — Cajit.  (i.  F.  1..  Marshall  and  L.  dc 
Nicevillc,  new  sj  ccics  of  Rhojxaloccn  us  Lcj  idojitcra  fr^  in  the 
Indian  re<;ion. —  I.  Wood  Mason,  Parantirrhcca  Mar»balli,  the 
type  of  a  new  ge'us  ud  qi«cies.«r  Rhopaloetrain  Lcpid^itm 
from  South  India. 

yirriandluHgem  dtr  k.  k.  teobgittk-botamtekeM  Gt$dbthaft 
in  tl'irn,  Bd.  XXX.,  Hth  i,  tSSi,  Contains  the  mintites  of  pro- 
cecflin^'s,  June  to  DccoDbcr,  1880^  and  thefoikiwing  memcnr.'i : — 
F.  Krasan,  rcfiort  in  connection  with  new  investigations  on  the 
development  and  OTi|^  of  flw  lower  organisms  (plate  7).— Dr. 
A.  V.  Krempelbuber,  a  new  contribution  to  the  licben  flora  of 
Australia.— Th.  Bdinif,  the  metamorphosis  of  C^tnotnyia  ferru- 
fiMttf  So^—'Frof.  Josef  Mik,  on  the  mounting  and  collecting 
of  tnpien,  de»criptions  of  new  Diptera,  and  dipterological 
notes  (plate  17).— II.  B.  Moschler,  contrihntiail  to  the  Lcpido- 
taraus  fauna  of  Surinam,  No.  iii.  (plates  8  and  9).— S.  Scbnizer, 
atycologiaU  contributions. — J.  Stussiner,  I^ftomat^ax Simvnis,  a 
new  spcdcs  of  subterranean  beetle.— Hans  Leder,  on  ibc 
Coleojrterous  fauna  of  the  Caucasus  No.  iii.,  in  co-operation 
with  Dr.  Eppelsheim  and  E.  Reittcr. — D.  Hire,  the  Mollufcan 
fauiui  of  the  Lilmmian  Karst.— Fritz  Wachtl,  contribution  to 
oar  kno«  ledge  of  the  Eoiopean  gall-producing  insects  (plate  18). 
—Count  E.  Key»erling,  new  American  spiders  (plate  16). — Dr. 
Lvdwig  Lorenz,  on  Dislomum  rohustum,  sp.  n.,  from  the  Afri- 
can elephant  (plate  19). — A.  von  Pelzetn,  on  a  homle>s  deer. — 
Dr.  F.  I^w,  on  a  more  exact  knowledge  of  the  procreativeness 
of  the  sexual  individuals  in  Pemphigus. — Dr.  R.  Drascbe,  on  a 
new  species  of  Edihnits  froa  Japan  {E.  umcitichu),  and  lemarks 
on  Tf^mUutmu  trytknmmmgm,  Lenckait  (|ilate  ao).— Dr.  R. 
Btq[h,  nonoerapli  of  Poljeeridie  (plates  10  to  15). 

GtgtHbaiir's  morfhohgischt!  Jahrhuch,  vol.  17,  part  I,  con- 
tains—Prof.  Oscar  Herburg,  on  the  cxoskeleton  of  fisnes  :  No,  3, 
the  Pediculati,  the  Discoboli,  the  genus  Diana,  the  Cenirivcids, 
some  genrra  of  Triglidw,  and  the  Plectognathi  (plates  i  tj  4). — 
On  the  duplex  nature  of  the  ciliary  gangbon,  by  Prof.  W.  Krause 
(plate  5). — On  the  abdominal  murclea  of  the  crocodiles,  lizards, 
said  tortoises,  by  Dr.  Hans  Gadow  (plate  6). — Contributions 
to  the  developmental  history  of  Petromyzon,  by  W.  B.  Scott 
(Princeton),  (with  plates  7  to  11).— On  the  "pan  fadalia"of 
the  lachrymal  bone,  by  Prof.  G^enbaur. 

A'ai:ta  Stuntifit  o- /ntiuitriaU,  No.  6,  March  31. — On  earth- 
qiukes,  l  y  Dr.  bassani.— New  plant,  by  S.  Feiui. — Determin- 
ation of  the  velocity  of  somul  in  cfalOTine,  bf  Prof.  Martini. 

Sittttngtiehchtt  dtr  nahirfenclundtH  Gttttltckaft  m  LtiftSf, 
1879^— OndooUe  Mnattvaitlaa  in  fabeib  IqrProf.  Ranber. 


—  On  the  liner  struc'urc  of  nii!k-(>land<,  by  the  •^ame. — On 
AjOithsc,  by  I'rof  Hennig.  — Om  re  iilts  of  glacier  thrust,  by  Prof. 
Crtdner. — On  the  geological  re-ults  of  a  deep  boring  at  the 
I  Berlin  Railway  at  I  cipzig,  by  the  name.-  On  the  reduction  ol 
I  anatomicxl  forms  to  equ.il   si/c,  by  I'mf.  Mciiiiig. — On  the 
i  system  of  spinal  pinyl  a,  hy  I'rol.  KauKer.  — On  chlorophyll,  liy 
I  Dr.  Sachsse.  —  On  an  optical  conibiiialion  which  may  t>e  applieil 
;  as  ol  jective  of  a  ;clc  co|^,   hy   Dr.   von    /..ilm. — On  Lich^u 
bcmbifinus,  by  Trof.  Hcnnig.  — On  the  development  of  cells  to 
organs  of  locomotion,  l  y  lir.  .Simmroih.— On  Ne>;nto  skeleton^ 
from  the  Philippines  in  European  museums,  by  Herr  Meyer.— 
On  the  cyde  of  ibmi  of  tone  wiedlalar  al(c,  bjr  Hen- 
Kichter. 

AtH  dtlla  R.  AuaJtma  dn  LuutL  voL  v.  fine.  Ix.— Oik  tbc 
discharge  of  oondemen,  the  theoiy  01  the  dectropho*w»  aod  iu 
analogy  with  oondCMcrs,  by  Prof.  Villart— Newobsanatims  ol 
Pecbiile's  comet  at  the  Royal  Ob<ervatoiy  of  die  RooMUlCot* 
lege,  by  P.  Tacchini.— Two  aolar  regions  u  eonthmou  activity 
during  18S0,  by  the  same.— On  the  aotioa  of  •  batcnwaMOM 
fluid  cllij^oid,  by  s.  Betti. — New  nednd  Car  tha  tronoMtfle 
evaluation  of  molybdenum,  by  Signors  Manro  awl  PliiMlii  Oil 
I  some  compounds  of  the  futfiiric  series,  by  Sfgoon  ftfi1B*rif** 
I  and  Denn-stedt— Separaiiaii  and  ddannmation  of  nitrie  and 
I  nitrous  acid,  by  S.  Pioeini.— Obaovatioas  on  the  laeduMl  com* 
monly  adopted  in  treatment  of  like  fnndamental  qnestioiu  ot 
I  infinitesimal  analyst,  by  S.  Casonti.— On  the  drainage  workit 
of  the  Roman  subsoil,  by  S.  Tommasi  Crudeli. 


SOC/ET/ES  AND  ACADEMIES 

London 

Zoological  Society,  .May  3.— I'rof  W.  11.  Fl  iwer.  LL.D., 
F.K.S.,  president,  in  the  chair,  —  Prof.  F.  Ji  Ifn  y  F.  11,  F.Z..S.,  read 
the  (ir>t  of  n  series  of  p.iiers  on  the  syslcmatic  arran^jement  of  the 
AsU-roiiittx.    In  the  present  communication  the  author  directcil 
attention  to  the  lar^e  numlier — more  than  eighty — of  de  cribcd 
■  j  ccies  of  the  genus  Aiferiiii,  the  sulH!ivi-i.jn  of  which  had 
never  yet  been  aitenipled.    After  a  list  of  liic  ■^pecies  with 
I  reference  to  one  description  of  each,  and  a  list     ■.:  e  s, m  :iyuis, 
I  he  pr  -cefded  to  descrilK  and  make  use  of  ciilani  cli.iraL icr.s  as 
I  an  aid  in  the  clis^illcalion  of  the  species;  ihc  numlier  i>f  rayy, 
of  madrei  vniforui  jilates,  and  of  ambulacral  spines  forming  the 
more  important,  and  the  form  and  character  of  the  spines  the 
less  important  points.    The  author  then  proiiosed  a  mode  ol 
formulating  results  by  the  use  of  certain  symbols,  and  concludfl 
by  describing  five  new  species. — A  communication  was  read 
I  from  l>r.  M.  Watson,  F.Z. containinj;  w»me  observations  on 
I  the  anatomy  of  the  generative  organs  of  the  s]>>lted  hy.Tena,  in 
coiitinuritioii  of  a  1  rcviou.s  paper  on  the  same  suhject. — Mr. 
Oldfield   Thomas,  F.Z.S.,  read  a  memoir  on  the  Indian  species 
of  the  genus  The  present  paper  was  an  attempt  to  clear 

•  up  the  existing  confusion  in  the  synonymy  of  the  Indian  species 
I  01  this  genus,  of  which  the  author  recognised  al>out  nineteen  as 
I  valid. — A  communication  was  read  from  Mr.  Edgar  A.  .Smith, 
containing  remarks  on  some  s{>ecimcns  of  Cypraa  dtcipiens, 
lately  received  hy  the  British  Museum. — A  second  paper  by  Mr. 
.Smith  contained  the  description  of  two  new  species  of  shells 
from  I^ke  Tanganyika. — Capt.  G.  E.  .Shelley  read  a  paper 
.  containing  an  account  of  seven  collections  of  birds  recently  made 
by  I>r.  Kirk  in  the  little  explored  regions  of  Eastern  Africa. 
Two  new  species  were  propwed  to  be  called  CtxcytUs  albo' 
notulus  and  Urobrathya  Zanubarita. — Mr.  Arthur  G.  Butler, 
F.Z.S.,  read  a  ]>aper  on  a  collection  of  Lepidoptera  made  in 
Western  India,  Beloochiitan,  and  Afghanistan  by  Major  Charles 
S» inhoc.   The  collection  conuined  aiampies  belaagiqg  to  tfaite 
new  genera  and  fifteen  new  species. 

I  Chemical  Society,  May  5.— Dr.«Ro>:coe,  pres^ident,  in  the 
1  chair. — The  following  papers  were  read  : — On  the  action  of 
humic  acid  on  atmospheric  nitrogeoi  byE.  W.  Ptevost.  Tlie 
author  has  re|'«ated  some  of  tlK  experiments  of  F.  Simon 
{Land.Vers.  iV<j/.f,xviii.)  on  the  above  action  ;  be  i>  quite  unable 
to  confirm  the  results  of  that  iarestigator,  and  concludes  that 
under  ordinary  circumstances  no  formation  of  ammonia  takes 
place  when  huroic  acid  and  nitrogen  are  allow  cd  to  remain  in 
contact. — On  the  active  and  inactive  amylamincs  corresponding 
to  the  active  and  inactive  akobob  of  fermentation,  by  R. 
Pliinpton.  The  author  has  t>repared  and  examined  the  mono-, 
di-,  and  triamyhunioes  and  some  of  their  eouponods.  The 
sc&ve  amylamiues  polarise  strongly ;  their  salts  do  not  crystnDise 
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so  well  »s  those  of  the  inactive  amylaminf  ^ ;  ihcic  i^  aN  >  >ome 
ii'Terence  in  the  boiling-points  arid  specific  gravities  of  these 
i«o  classes  of  bodies. — On  the  action  of  sodium  alcoholatcji  on 
fsaahc  cthcn=,  by  T.  Pnrdie.  An  acid  is  formed  which  is 
in  elhylethernialic  acid  isomeric  with  the  monethylmalate  of 
Desmondisir.  Tbe  action  of  sodintn  isobutylatc  on  iso- 
biRtjl  fmnarate  was  also  studied ;  an  isobutyloialic  acid  was 
foraed. — On  the  (iroducts  of  the  action  of  alkalies  on  cthylic 
i  ethyLacetosucctnalc,  by  L.  T.  Thornc.  An  cihylsuccinic  acid 
wucbttinctl  by  the  action  of  strong  pot.^sh  Hlenticai  with  that 
^M*Hf4  from  the  a  succinate ;  witli  weak  pota'ih  5  per  cent 
»el)iyI-0  acetn-propionic  acid  was  obtained,  which  on  boilinff 
pre  off  water  and  formed  a  body  C;.H,„0.. — On  »r>mc  carbazol 
coap-'unds,  l)y  C.  H.  Kentiie  an<l  \V.  R.  Ilodgkioson.  The 
latbor- h^ve  ^tii'lit,-!  the  acti'jn  of  ]>olassium  caniMOl  OIKtlqrl 
cUoTDcarbonate  ;  a  new  uretbane  was  obtained. 

Geological  Sodc^,  April  97.— R.  Blteidf^  F.ltS., 
midcnt.  in  the  duir.— Sainael  Getnid  KircUoSs',  Atthur 
Hctty  Sbakspcre  LttCH^  and  Lieot.  Fr«dcriek  Thmn  Ncbon 
Spatt  ««»  elected  Fdlom  of  the  Sodetjr.  Ibe  following 
frwamtrarioag  were  read On  the  predte  mode  of  Mensrala- 
tion  and  derivatioa  of  the  Moel  Trynn  shelly  depodtt;  00  die 
disoorerf  of  similar  high-level  deposlta  along  the  catfem  tlope* 
of  tbe  Wel«h  mountains ;  and  on  the  enstenoe  of  drift^toiMfl 
ihswing  probable  variations  in  the  rate  of  rabneigenoe,  Iqr  D. 
Msckimadi,  F.G.  S. — On  the  correlation  of  the  Upper  Jwassie 
neks  of  England  with  thoae  of  the  Continent,  by  tbe  Rev.  J.  F. 
Blike,  lf.A.,  F.G.S.  Part  I.  the  Paris  basin.  This  was  an 
siianpt  to  settle  the  many  (questions  of  correlation  arisug  oat  of 
the  denied  descriptions  given  of  the  variotis  localities  In  the 
where  VppCf  Jnrassic  rocks  are  developed,  by  a 
sorrey  or  them  all;  undertaken  by  the  aid  of  a 
mat  from  the  "Goveraoient  Fund  for  Scientific  Research." 
Id  ]irevions  papers  the  names  used  for  the  great  inb-divisioiis 
ad  tbeir  boRodaries  were  adopted  witboni  niteiial  modificatinn  ; 
ia  tte  preisat  such  modifications  were  proposed  as  may  bring 
the  EagBsii  and  Continental  amngemenu  into  harmony.  Five 
telnet  areas  were  considered  in  tliis  paper (l)The  sonthcm 
nage;  (a)  the  Charcntes  ;  <j)  Normandy ;  (4)  the  Pays  de  Bray  ; 
(5)  tbe  Boulonnais.  From  this  »tndy  it  n-as  proposed — that  the 
"Lower  Calcarcoos  grit"  and  almo>t  all  the  Coralline  oolite 
diaald  be  placed  in  the  Oxfordiin  series  as  the  upjier  division, 
mder  tbe'name  "  Oxford  C.rit  "  and  "Oxford  Oolite"  ;  that  the 
C'xallian  cnn«i-t^  of  two  part>,  the  Cural  Rag:  and  the  Snpra- 
fcirajjinc  l>c<U ;  that  the  Kimmeridgian  sh  >uld  include  the 
Aitartian  ami  Vir^lian,  the  Pterocehan  being  a  subzone  ;  that 
the  "Upper  Kimmcridfire"  and  tbe  Hartwell  clay,  with  the 
"  Portland  >and,"  shoald  mal^r  a  new  sub-division  to  be  called 
Boloniaji,  the  northern  and  S'.uthem  types  being  both  repre- 
isbM  at  Bonlogne,  which  may  Ijc  divided  into  upper  and  lower ; 
end  fhat  tme  Portland  limestone  and  the  Purbeck  be  unite<l 
iato  one  gronp,  as  Lower  and  Upper  Portlandian ;  the  fact  of 
the  latter  being  freshwater  being  paralleled  by  parts  of  tbe 
tme  Portland  havinff  that  chancier.— On  fossil  chUoetoiMtmis 
Hryoioa  from  tbe  \  arra^YaRa,  Vldoffla,  Austrsliet  hf  AittMr 
William  Waters,  F.G.S. 

Anthropological  Inttltate,  April  26.— Prof.  W.  H.  Flower. 
F.R.S.,  vice-president,  in  the  chair. — Mr.  J.  £.  Price  eahibited 
a  oolicciion  of  b^nesof  man  and  other  animals  discovered  by  him- 
•df  and  Mr.  Hilton  Price  at  the  Roman  villa  at  Brading,  Isle 
«f  Wight.  The  bones  had  been  examined  by  Pr«f.  Flower,  who 
reported  that  they  were  all  in  mnch  the  fame  state  of  preserva- 
tion, and  probably  all  contemporaneous.  They  consisted  of  (1) 
Maa  t  fa|^ents  probably  of  one  and  tbe  same  skeleton.  From 
tbe  floadition  of  the  bones  it  is  certain  that  the  individual  was 
sdalt  and  probably  of  middle  age  and  about  the  average  stature. 
Is)  Dog :  Nntnerons  remains  of  at  least  three  individuals,  all  of 
sesrly  tbe  same  age  and  siie,  not  more  than  half  grown,  having 
the aailk tceOi ia phwe.  (3}OxiYaang.  {4)  Hone:  One 
ismr  lootb. — ^Mr.  A.  L.  Lewb  read  a  paper  on  some  archaic 
hi  Sumersetahire  and  Doaetsbtfe.  Tbe  author,  in 
ne  circles  at  Stantoa  Drew,  near  Bristol, 
•Mfonouieal  theories  which  had  been 
•aliqaariee  of  tbe  last  century, 
ao  bdief  in  them,  be  thought 
of  which  this  group  was  a  tpwU 
fiir  solar  worship ;  there  wss  in 
le  to  the  north-esst,  the 


oa  the  lunge>.t  day;  in  some, 
aes  towards  the  soittlk  sad  tlris 


was  the  case  at  a  circle  at  Gorwell  in  Donelshire ;  th»e  stones, 
whether  to  the  south  or  the  north-cast,  were  evidently  so  placed 
for  some  special  object,  as  the  number  of  instances  in  which 
they  occurred  was  too  great  for  their  ])osiiion  to  be  meraly 
accidental.  The  paper  wao  illustrated  by  the  exhibition  of  pi«i, 
model,  and  some  worked  fliats,  Ac.,  found  by  the  author  at 
some  of  the  monuments  aMntiooed  by  him. — Mr.  G.  M.  Atkin- 
son read  a  paper  on  a  new  instrument  for  determining  the  fscU 
angle.  A  needle  is  inserted  into  each  optic  foramcsi^  and  fiaad 
at  a  point  in  the  centre  of  each  orbit ;  the  needles  are  connected 
by  an  axle  with  flat  ends  which  slide  on  the  needles  ;  an  index- 
pointer  is  attached  to  tbe  axle  in  tbe  middle,  and  is  in  the  ttSir 
visual  horizontal  plane  as  the  needles.  A  bar,  canytay  a  seal- 
drcttlar  protractor,  is  constmcted  to  be  affixed  at  tbe  ce»tre  point 
of  the  protractor,  and  to  have  free  movement  in  a  vertical  plaiie 
alongside  the  index -pointer.  If  this  bar-protractor  be  placed  in 
position  on  the  skull  so  as  to  touch  the  ophryon  ar^il  alveolar 
points,  the  number  of  degrees  in  the  facial  angles  by  tUs 
method,  win  be  indicated  by  the  iadex»poiBtcr  OB  tfaa  p(0> 
tractor.— The  Rev.  W.  S.  c4ger  lead  a  paper  ca  TboiNt  of 
A^jnianai  ead  eatluopologp. 

Koyal  Microscopical  Society,  April  13.— Prof.  P.  Martin 
Daacan,  F.R.S.,  president,  in  the  chair.— A  paper  by  Mr.  W. 
H.  Shnbeole  sod  Mr.  F.  Kit;nn,  on  the  diatoms  discovered  by 
tbe  Itamer  ia  the  Leadon  cUy,  was  read.  Also  one  by  Dr. 
Anfhonf,  «a  sHding  stMS  diaphragms.— The  other  snbjecU 
diiraiii  were  S.  Hallisri  view  of  the  cause  of  the  movemente 
of  dtataoHb  tbe  **Seeie^"  staadard  screw,  Ampkipttnn  pdlu- 
aim  illnniinated  bv  the  vtrtical  iUnminator,  and  the  stmciure  of 
wood-eedinns  eahihited  by  Mr.  Stewart— Mr.  Powell  exhibited 
aa  oil-iBiaersloa  ft-iach  ohjeetlve  of  the  exceptionally  large 
apcrtareor  1*47  If.A.  (10  -  iSo^laair). 

Royal  Society,  April  17.— Sir  William  '  ITiomsnn,  honorary 
vice-president,  in  the  chair. — Prof.  Helmhollz,  in  an  interesting 
communication  on  electrolytic  conduction,  slated  that  the  cxiicri- 
ments  he  was  about  to  describe  were  a  continuation  of  experi- 
ments he  had  formerly  made  in  connection  with  certain  "bjections 
that  had  been  urged  against  Faraday's  law  of  elcctrolyxis.  He 
had  already  shown  that  a  feeUe  galvanic  enrrent  could  be  passed 
through  an  electrolytic  preparation  of  acidulated  water,  even 
though  the  electromotive  force  was  not  sufficient  to  decompose 
the  water.  The  action  of  such  a  current  woakl  be,  in  the  first 
place,  to  coat  tbe  electrodes,  the  one  with  brdrogen,  the  other 
with  oxygen.  The  hydrogen  however  speedily  combined  with 
the  free  oxygen  in  theur  and  liquid  to  form  water,  whi'e  the 
oxygen  on  the  positive  electrode  as  speedily  dissipated  it^elf.  In 
this  way  the  polariwtion  in  the  electrolytic  cell  was  kept  down, 
so  that  the  original  current  was  never  wholly  destroyed.  In  the 
later  experiments  Prof.  Helmholts  had  completely  rem  ved  the 
air  from  the  neighbourhood  of  the  electrolyte.  This  wa>  effected 
by  an  ingenious  use  of  the  property  pos'-e^sed  by  palladium  of 
holding  large  quantities  of  hydrogen  gas  in  its  pore*.  With  this 
specially-prepared  cell  he  fonnd  that  a  feeble  current  passed 
tnrongh  it  fell  down  to  zero  in  a  very  short  time,  the  difllerenoe 
of  potential  due  to  the  polarisation  of  tbe  electrodes  onite 
balancing  the  ori^nal  electroaMtive  force.  On  throwing  on  the 
battery  the  polartsed  electrolytic  cell  showed  on  a  delicate  gal- 
vanometer a  reversed  cmrent,  which  rapidly  fell  to  zero  from  an 
intensity  equal  to  that  of  Uie  original  enrrent  before  polari>ation 
set  in.  Another  result  to  which  his  researches  bsd  led  him  was 
that  there  were  no  eiemiaii  forces  acting  between  tbe  molecules 
of  an  electrolyte  other  than  those  that  existed  in  vktae  of  what 
might  be  called  their  electric  charges— a  result  whhdi  caaaot  lUI 
to  have  aa  fanportaat  bearing  upon  the  quesUea  «f  cfacnieal  caa- 
stitution.— Sir  William  Thomson  eommunlcated  a  short  paper 
on  tbe  average  pressure  due  to  inip'i!<;f  .  .f  v  >r'i"t  r!ii£;s  on  a  solid, 
Wlwn  a  va>tea«ring  is  approaching  a  plane  large  in  comp.irisoa 

to  the  dimensions  of  the  ring,  the  total  pnssnn  over  the  aorfaoe 
is  nif.  Whea  a  ring  approadies  saea  a  saribee  it  begiae  to 
expand,  so  that  if  «•  cMuider  a  ftrile  poitloa  cf  tbesariaM  the 
total  jM-essure  u^on  Itdae  Ip  Hbm  ling  will  bavt  a  fiuite 
when  the  ring  is  close  enoog^  la  a  cleeed  e/SuSiet  aay  * 
ring  approaching  the  ptaae  ead  will  eapsad  out  along  fbe 


face,  losing  in  speed  as  it  io  dae%  aBtil  it  MUdMS  tbe  cylindrical 
boundary,  along  which  it  wBl  oawl  bad^  oa  vdMttnding,  to  tbe 


other  end  of  the  cylinder, 
exert  upon  the  plaae 


As  it 


tinie*iatcgnl  is  eqad  to  tiie  drigiaal  I 


a  defiaite  oatward 


it  taerefoK 


tipnssBre,  waoee 
ordieTCrm>siid 
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apnebe))'  tii'.  -il  (  rc!i>ure  it  leaves  ttie  •^urfacc.  lli  noe,  in  the 
ca«e  of  myriads  uf  vjrteX'ritvjfs  bomhardin^  such  a  plane  surface, 
though  no  iiKlividual  vortex-ring  leave*  tbe  surface  imroefiiately 
afterctilliM  .il,  kir  every  vortex-ring  that  gets  entangled  in  the 
Cfindi  iisi  l  ::iyer  of  drawn-out  vorlex-ringx  another  will  g-t  free, 
so  that  in  llic  >tatistics  of  vortex-impacts  the  pressure  cxertc<l  by 
a  ga^  com|io*ed  of  vortex  atoms  is  exactly  the  same  a.s  is  ;:ivcn 
by  the  onltnary  kinetic  theory,  which  regard>  the  aloiui.  as  liard 
elastic  i».u  iic!es. — Pnrf.  Ttit,  IB  a  brief  paper  on  the  cm-hing  of 
glass  by  prevsure,  indicated  certain  rrsnlis  be  had  ol>taii)ed  by 
experiments,  which  were  in  good  accord  wiih  the  maihemaiiml 
theory  of  the  strains  to  which  «  doted  cylindrical  glass  tulic 
under  high  pressure  is  ^nhjected.  Of  the  three  stresses,  radial, 
taigenlial,  and  longitudinal,  which  may  be  regarded  as  aaing 
upon  any  elementary  portion  of  tbe  wall  of  the  tube,  the  two 
former  have  a  shtaring  tfStcX,  to  which  the  cnubing  of  the  tube  is 
due.  From  the  few  caperiinatB  that  iMUl  been  coi)i|>leied  it 
appeared  that  the shearrwuiiiedtodiilBlCflMeenlinaiy  lead gla^ 
was  about  I  ±  g||«  IVor.  J.  B^Kh  ftte  an  aonuat  of  experi- 
ments which  he  Iwd  nwle  on  tbe  cuie  of  the  mmuhIs  produced 
In  the  microphooe  receiver.  He  also  cidiibiled  aaalhcr  form  of 
telephone,  in  which  tbe  vihnliag  menhnne  «u  anadei  rigidly 
to  a  coppCT  win  dippios  into  a  eofamm  of  incraiiT  whidi  fotn^ 
along  with  the  wire  pait  of  the  ebreait.  Tha  fndaatlve  cfliMt  of 
tJw  enncet  on  itself  eaiued  the  wire  and  the  attached  membntne 
19  Hfama  la  eaaci  oonHpondeBca  wilh  the  wiatiom  of  the 


T»AJIIS 

Academy  of  Sciences,  M  ,v  ::.  -M,  W-.irt?  in  the  chair.— 
The  fMllowing  papers  were  re.ul  : — N'nlc  on  a  prM|>erty  of  the  I 
indicntrix,  relative  to  the  mean  curvature  of  cnvri  iirfaces,  by 
M.  h.ivf. — ('11  the  inver>c  elcctrnmotive  force  of  the  v.iltaic  arc,  ] 
by  M,  JaiTi:ii.  With  a  conlinunu-  battery  current  this  inverse  ' 
force  [ire^eiils  a  resistance  to  he  first  overcome  ;  but  uitb  alter-  I 
nately  eonirary  currents  from  a  ma^neto-uiachine  renewed  at  I 
U-Tst  500  limes  ])er  second,  the  current  at  each  inversion  i>r<ifits  ' 
i.inmcn'arilv  by  the  iiivtis<:-  forct  Lrtllrd  forth  during  the  previous 
.  mis-ion.  1  Iciice  the  ptis-sihibty  of  hL^htiiij;  several  arcs  in  the 
-amc  circuit  of  a  machine  (and  the  imuilK-r  incrciuc-  rapuily  with 
the  veh-city).  -  Formation  of  a  marnic  /ooloi;ical  stntion  in  the 
Fjutera  Pyrenees,  by  M.  dc  Laca/c- 1  hithicrs.  ,'soinc  (.roposcd 
harbour  alteratiors  at  Port  \'cn<lrcs  leti  iht-  author  tn  look  al>out  ^ 
tor  another  suitable  h  e  il  ty.  I!.in>'.;l"sur-Mer  made  prompt 
application,  nilh  ^;enfruiis  oKtrs  uj  helji  in  the  1  .tsc  nt  lieing 
chosen.  I  he  I'ort  Vcndre*  authoiiiies  were  aUn  undent.  At 
Perp  gnan  the  jiroiect  was  conlially  received.  i  1ms  pr. imi-cs 
hive  iicen  made  of  a  capital  of  32,1:00  francs,  ar.  aiiiiu,.!  •-■am  of 
750  fiatic-,  a  site,  a  'Kjat,  and  the  pnKluct  of  a  mi  1  cr i|  tiim, 
1  !ie  I  '1  p-idi  :it  cx;ircs--etl  the  s,uis|.ic;ion  uf  the  Ac-adci::  .  i  lie 
derani;cmciits  of  progression,  of  station,  and  of  rrjudil  ration 
ariiiing  in  cx|)erinients  on  the  semicircular  cunais  «r  in  mala- 
dies of  these  canals,  arc  not  the  ciTects  of  these,  but 
of  the  influence  they  have  on  the  cereheUum  ;  note  by 
M.  IJouillaud. — On  the  inequalities  with  long  periods  in 
the  movements  of  heavenly  bodies,  by  M.  Gyldcn. — On 
the  itratigraphic  series  of  rocks  which  form  the  ground  in 
Upper  AttTetsne,  by  M.  Foaqn<!.  Apart  from  unim|Mirtant 
flows  of  Miocene  basalt  tte  series  of  vulcanic  rocLs  there  com- 
prises tvfo  distinct  period*,  both  commencing  with  strong  projec- 
tions and  eruptions  of  trachjtic  and  acid  Andesitic  rocks,  and 
tormioatiag  irith  vaqr  bttic  emptiom,  porphyroid  basalt  and 
baialt  of  phiaeiwr.— KwrninmioB  of  some  artificial  |>rodncU 
obudiwllvjnw  Halt,  by  MM.  Poaqaeaad  Levy.  Living  in 
the  end  of  lait  eentury,  he  aanm  to  have  been  the  fir^t  who 
artificiallj  repradooad  an  analhre  cryttailinc  rock  (via.,  whin- 
stone).— On  satiqrile  add  md  hs  applications,  bv  M.  Schlnm- 
bvger.  /nAram^  it  liaa  been  given  dally  to  anuaala  fai  some 
pbeat  for  jrcaia  a»  a  pnlaative  against  contagioos  diacasa.  To 
baar  It  ia  iwlwdaaid  twice,  the  fint  dooe  befaw  aalir 
to  aet  oa  laetie  fvatant*,  not  yeast;  a  scenod  doae 
the  aleohollc  dagwiaratiiig  into  acetic  fenaentatidh. 
dosaa  toMher  anaaait  to  not  am*  than  or  o«5 
gr.  par  iitra.  It  basliBMlad  that  5,000^000  haetoUiras  of  vrine 
wen  sallqrflied  la  Pcaaca  in  ill8a  OhsanaHaaa  of  the  ooaaet 
/1880  (Pechiile)  at  Faria  OliacratMr,  bgr  M.  Bigourdan.— On 
the  pritKipIe  of  aoaacrvatioa  of  Lkjuikii/,  or  aeeood  pruiciple  of 
tbe  theory  of  dcotric  phaaemaaa,  bf  M.  Liftman.  The 
algebiaie  snm  of  all  tte  afandtaaeova  vaiiatioaa  of  dutii^  k 
always  ail.  Haaee  tha  aaai  of  the  qiaantillai  of  free  electneity 
is  iavarir^lah  ifaee  its  total  vaiialioB  la  always  eqaal  to 


ptcvittts 
The  two 


/era.  This  law  extends  to  all  llie  phenomena  IntbcrN 
studied.  M.  Lippniann  translates  it  into  analytical  language. 
— On  the  iirotciliroiiiulc  ami  |iriiti<iodide  of  chromium,  and  on  the 
oxalate  anil  (iroti.\idc  <if  chromium,  by  M.  NLnssan.— On  the 
acc(ylic  derivatives  of  cellulose,  by  M.  Fr.mLliimoiit. — Action  of 
sulphuric  acid  .in  .".cciic  anhydride,  by  the  same.  -On  a  re  gent 
(iticl  to  iti-!ini;uish  ptomaines  frr.m  ve'^elable  alkaloids,  bv  .MM. 
Hrouardcl  ami  U<iutmy.  1  his  reagent  is  ferricyiuiidc  of 
p<)tns-i!iin,  nhiLh,  in  j  rescnce  of  pure  oigar.ic  ba-e>  )>roiluccd  in 
the  l.il)or,-<tory  i.r  extracted  from  a  Indy  after  alleged  ix>isoiiinp, 
is  not  any  way  modified,  but  when  brouijht  into  cuntact  with 
ptomaines  (cndaveric  allsalie«)  is  changed  at  uncc  to  ferrocyanidc, 
and  then  tiecome*  capal)le  of  forming  pmssian  blue  with  salts 
of  ir«.m.  —  On  a  con  filiation  of  iodoform  and  strychnine,  ov 
M.  Lexrt  II'.  On  m<-  fcUpars  of  the  valley  of  lSa;,'!u  rcsnit 
I.Uchon  (Haute  ( ■aronnc),  by  M.  Filhfil. — On  the  phy.siologicnl 
and  pharmacc-thcrai  ic  effects  of  inhalat. i  n  rf  "xygen,  by  M. 
Ilaycm.  Inhalaiion  of  oxygen  is  a  u  rful  au.\ili.uy  to  trentmenr 
of  chloru,!.,  '.Mill  ;r  ;i.  llic  action  is  similar  to  that  of  hvilri)- 
thcrapy,  w  hich  s'.imul.i'.Cj  tbe  nutritive  movcmen!  and  the  forma- 
tion of  red  airt  u^clc-,  without  sensibly  modifying  the  individual 
alterations  of  tlic.se  elements.  The  method  effectually  suppresses 
voiiiitiiii;  when  not  causcl  by  organic  lesion  of  the  stninach. — 
On  an  approaching  scientific  vi>yage  to  the  whale  fishery  of 
V.-ul-o,  by  .M.  I'ouchet.  Vadso  is  tn  the  cast  coast  of  Fiumark. 
A  steam  ndvice  Uiat,  Coligtiy,  has  Ikcu  placed  .it  Pouthet'- 
dispo-  al  by  Government.  The  marine  fauna  and  flora  and  the  rock  s 
of  the  Varanger  fiord  will  he  studied,  and  certain  questions  in 
the  biology  of  fishes  especially. — Migration  of  the  puceron  of 
the  poplar  (Pem/'i'tigus  f'uriarius,  Lm.),  by  M.  Lichtenstcin. — 
Trichina:  encysted  in  the  intestinal  walls  of  the  pig,  by  M. 
Chatin. — .Study  on  some  points  of  tbe  anatomy  of  SlerHtupis 
sntttUa,  by  M.  Riet»ch.— On  two  BMleon  ohservad  at  Nouvion- 
en  Thierache,  by  M.  ilaudrin. 

VftmiA 

Inpctial  Atadaaty  of  Scieoeaa,  May  j.— L.  Filzinger  in 
the  chair.- Hie  folhnring  papers  ware  read : — F.  Steindachner, 
c< attributions  to  the  knowleii^  of  the  river  fishes  of  South 
America,  Part  iii.  s  icbtbyokigical  ooolribatiooi,  Fut  id.,  by  tbe 
same.— Dr.  Karl  RidMef^  cootribotioM  to  a  piaeitt  toowiedge 
of  een-measbraaes  of  tfia  liiagi.— On  R.  Benedikt  and  v.  Riibl. ' 
on  dinitro-  and  triirfliarasorela.— K.  Ftidttr,  on  the  s^its  of 
resorcinsnlphoide  add.— Piof.  M.  Dufigai  «n  bodies  (ligures)  of 
four  (liineaaioBB.- A.  Bmina,  on  the  nataor>iron  of  Bolaaa  de 
Mapiuii.— Dr.  T.  Domac,  on  henlcna  of  amaidte.—Fkof. 
Stelaa,  on  the  cvapocation  at  a  droaair  or  alSpiical  batia.— T. 
Holeticheh,  coanpaiatioo of  the  orbit  of  tha  Peiiha"  planet 
(is  8),  diaoovtred  in  iSya  h«  Or.  R.  Lather  at  Dtt<«eldorC— Dr. 
H.  Seeligcr,  on  the  ratio  of  OMttioo  in  the  aatcrisn  of  (Ouwri. 
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BOOK  OF  THE  BEGINNTNCS" 

A  B99k  »/  the  Be%inmktf[s.   By  Gerald  Massey.  Two 
Vols.   (Loo<!h»n;  WSUanuand  Norgat^  1881.) 

IN  two  large  volumes  Mr.  Gerald  Massey  has  collected 
together  all  the  principal  <acts  known  about  Egypt, 
with  a  Tiew  to  trace  die  origin  of  mankind.  Some 

portions  of  his  theories  arc  undoubtedly  correct,  especially 
those  which  go  to  prove  that  the  Egyptians  are  the  oldest 
kaowB  Ustorfcal  nee,  that  they  are  an  African  people  of 
a  peculiar  t^-pe,  and  by  no  means  an  Asiatic  tribe  filtered 
through  the  Isthmui  of  Suez,  and  in  course  of  time  build- 
ing up  a  Semitic  population  in  Africa ;  that  evidence 
of  their  primitive  development  is  to  be  found  in  their 
physical  type  ;  for  Mr.  Massey  is  a  decided  evolutionist, 
and  regards  man  as  evolved  from  some  of  the  anthropoid 
apes,  especially  the  black  races,  whose  colour  he  considers 
flurfcs  tkeir  animal  descent ;  that  flint  and  stone  weapons, 
princip.illy  of  the  Neolithic  period,  have  been  found  in 
Eg>pt  at  difiereot  points  is  undoubted;  and  that  the 
aboriginal  faibabitants  of  the  Nile  Valley  gradually  rose 
to  n  higher  state  of  civilisation,  and  that  witho-.it  a 
foreign  predisposing  them,  is  prob;ibly  true.  When  how- 
c\cr  the  author  leaves  the  realms  of  Ctboology  and 
dashes  into  philology  his  results  are  startling,  and  his 
deductions  so  weird  and  transcendental  that  they  fail  to 
command  acquiescence.  It  is  the  rash  seizing  of  any 
word  in  any  dialect  which  is  totally  inadmissible,  as 
from  such  artntrary  selections  any  absurdity  may  be 
popetrated. 

Still  more  extraordinary  is  the  separation,  arbitrary  as 
it  appears,  of  cBssyllable  words  into  syllabliesi,  and  com- 
paring each  syllable  with  nny  Kf^yptian  one  that  will  <;i\  e 
sndl  a  racming  as  the  inquirer  wishes.    To  such  pro 
oeedlngs  there  are  no  limits,  and  some  of  the  results  are  j 
grotesque.    The  first  requirement  in  the  study  of  a 
language  is  to  separate  the  original  firom  the  introduced 
word  s  and  to  apply  to  each  a  distinct  etymology.    In  all 
languages  nouns  are  of  uncertain  origin,  verbs  and  original  i 
inflections,  affixes  and  prefixes  are  more  tyiidcal.  Such 
derivations,  for  example,  as  butter  and  butterfly  from  the  ' 
Egyptian /'«/," food," and 7Vr,"entire  '  or"total,"and  moth  j 
from  the  Egyptian  Mut,  "death,**  and  cooper  from  the 

E^'ptinn  Khep  -r,  "  a  bottle,"  are  tno  far-fetched  to  entitle  ' 
them  to  the  designation  of  philolojjical  deductions.  But 
with  all  ihii  straining  at  fjnats  the  number  of  English  | 
words,  whethMT  ori|^aI  or  derivative,  which  can  be  j 
tortnred  into  sopposed  Egyptian  origin,  is  remarkably  - 
smalL    Objecting,  as  is  irnper;»:;ve,        .ill   such  vain 
ddnsaons,  it  must  be  admitted  that  the  author  has  a  full 
f^ht  to  oppose  that  system  of  compaiative  philology 
which  has  been  ^  1  !'  ip  from  the  Sans':rit,  the  Supposed 
oldest  representation  of  the  Aryan  languages,  to  the 
otter  neglect  of  the  older  Egyptian,  Sumerian,  Baby- 
Ionian,  and  Chinese.  The  stately  edifice  built  upon  the 
sand  of  Sanscritism  already  shows  signs  of  subsidence, 
aad  will  ultimately  vanish  like  the  baseless  fabric  of  a 
virion.  For  by  it  not  the  study  of  the  general  laws  of 
qieedi,  bat  only  of  a  comparatively  recent  development  is 
(9(hibited.  The  weakness  of  the  author  is  however  equally 
Vou  XXIV.— No.  663 


manifest  here,  as  he  deals  with  languages  which  he  does 
not  understand,  and  institutes  comparisons  on  imperii 

data,  nor  docs  he  seem  to  lie  aware  fif  the  lcno«Iedpc 
recently  acquired  of  a  j>R'histiirii  Chinese.   He  is  however 
right  when  he  points  out  that  such  a  Hebrew,  not  Hntish, 
name  as  Adam  is  more  likely  to  be  derived  from  Tern  or 
Atcm,  the  Egyptian  word  for  "creator"  and  "created" 
bein;^'.  than  the  .Sanscrit  .\dima,  proposed  by  Max  MiiUer, 
the  more  so  that  the  Pentateuch  abounds  in  Egyptian 
words,  and  Sanscrit  philology  is  vamly  and  ridioilonsly 
applied  to  it.    Rut  in  treating  of  the  r.;n  pti.an  word  for 
cat  and  its  vocative  form  pussy,  although  the  different 
forms  cited  may  amvse  those  interested  in  the  "  great  cat 
question,"  the  learnin;.?  exj^ended  is  not  on  an  original,  but 
an  introduced  word.    The  cat  was  doubtless  an  African 
and  Chinese  animal  unknown  to  the  Greeks  till  a  very 
late  period,  not  introduced  till  late  into  the  houses  of  the 
Romans,  and  not  seen  on  Egyptian  sculptures  as  a  pet  till 
about  t  5(X)  n  r.   The  immense  deal  of  reading  and  the 
fanciful  comparisons  of  the  section  of  the  Egyptian 
names  of  personages  are  too  daring  and  startling.  No 
dcnibt  there     a  peculiar  fascinntinn  in  playinq;  w  ith  words, 
and  if  the  combinations  arc  neither  correct  nor  harmonious, 
they  are  at  all  events  anramng,  as  to  find  that  rtie  Chfaiese 
expression  fi^ti;^  yuc-  is  the  same  a-i  the  word  fiend,  after 
all  only  the  Egyptian  fenti,  and  "  old  Hendy."  the  English 
nick-name  for  the  deviL    The  same  remarks  may  also  be 
applied  to  the  attempts  to  refer  British  symbolical  customs 
to  Etryptian  names,  and  the  identification  of  the  Egj'ptian 
deities  in  the  Hrltish    Kles,  .iltlu)iij,'h  a  great  deal  of 
reading  has  been  wasted.  In  the  wriggling  over  the  word 
Tasc  on  British  coins,  the  well-known  abridgment  of 
Tasciovnnus,  the  father  of  Crinnhelinus,  or  Cymbelin, 
there  is  an  unusual  degree  of  doundering.    It  is  refeired 
to  the  Egyptian  word  tes  and  the  EngKA  /or,  a  reaper, 
and  this  example  will  give  an  idea  of  the  manner  in  which 
the  subject  is  treatetl.    At  some  spot  in  Herefordshire 
certain  ser>'iccs  were  pcrformedovcr  "old  Tom  "—not  the 
spirit,  but  as  the  depaned  year  was  called ;  and  this  is 
suiipo  ed  to  be  part  of  the  myth  or  legend  of  the  Eg>ptian 
god  .'\tum.  or  the  Creator,  Tom  in  the  game  of  noughts 
and  crosses,  and  so  is  Tommy  Dodd.  The  only  difficulty 
is  to  concrive  how  such  a  transformation  can  have  got 
into  any  English  head,  for  the  word  Tom  suggests  a 
vulgar  &miliarity  and  a  contracted  form  of  Thomas ; 
and  in  the  same  strain  run  on  the  consideration  of 
the  types,  names,  and  similar  subjects,  all  on  the  sanw 
plan.     From   the   consideration  of   Egyptian  origins 
in  Britain,  a  more  than  doubtful  thesis,  Mr.  Massey 
however  goes  into  deeper  water  when  he  ventures  on 
Egyptian  analogies  in  the  Hebrew  scriptures,  although 
the  subject  is  by  no  means  novel,  and  has  been  men- 
tioned by  various  Egyptologists,  Giabas,  De  Kouge, 
Ebers,  Bmgsch,  and  others,  besides  the  OKtensive  use 
of    Eg)'ptology  made  by  (Jerman  theologians.  The 
identification  of  biblical  personages  is  another  of  the 
attempts  of  t!if   luihor  to  grasp  at  faint  analogies  with 
Egyptian  words  that  might  possibly  be  compounded 
into  the  Hebrew  syllables  forming  the  Hebrew  names  ;  the 
slightest  probability  is  gras|>ed  at  as  if  an  absolute  proof, 
with  the  undaunted  bddness  of  a  preconceived  theory. 
Snch  researdies '  may  dassle  tiiose  unacquainted  either 
with  Egyptian  or  Hebrew,  but  It  is  more  Aan  doubtfid 
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if  such  averments  will  commend  themselves  ehher  to 
Egyptologists  or  Hebraists ;  they  arc  so  transcendental 
tlttt  they  do  not  belong  to  the  domain  of  pure  or  com- 
pkrative  pbUolog>',  but  appertain  rather  to  the  province 
of  comparative  mythology,  and  the  interpretations  so 
UberaOy  accorded  of  the  myths  of  one  nation  by  the 
philology  of  another.  They  resemble  the  labours  of  the 
school  of  Bryant,  which  expended  to  much  learning, 
obtained  such  few  results,  and  established  no  important 
fact.  So  with  an  immense  amount  of  Egyptian  reading 
and  teaming  th«  real  BBoant  of  new  fiKts  acquired  by 

Ingenious  comparisons  is  small,  not  to  say  of  the  most 
doubtful  character.  Amongst  one  of  the  most  startling 
ideas  is  that  the  Arsu,  who  ruled  during  the  anarchy 
which  preceded  the  reign  of  Setnethk  or  Nekhtset,  is  no 
other  than  Moses.  The  search  for  Moses  amongst  Eg>  pt- 
ologist-,  has  been  most  exhaustive,  and  Prof.  Lanth,  who 
also  belongs  to  the  imaginative  rather  than  the  critical 
school,  has  loag  ago  thought  that  he  identified  not  only 
the  Jewish  lawgiver,  but  all  the  members  of  his  family,  on 
an  Egyptian  sepulchral  tablet.  It  is  needless  to  remark 
that  no  other  Egyptologist  recognises  in  the  polytheistic 
worshipper  of  Apis  the  monotheistic  leader  of  Israel. 

No  doubt  many  identical  verbal  roots  occur  in  Egyptian, 
Assyrian,  and  Accadian ;  those  of  Hebrew  and  Coptic  have 
already  been  pointed  out  and  alluded  to ;  still  the  lan- 
guages are  essentially  distinct  in  their  constructions,  and 
belongto  different  families.  The  .\ssyrian  m.iy  be  classed 
as  the  oldest  form  of  the  Semitic  family,  at  all  events  the 
Babylonian  must  be  considered  so.  Greater  difficulty 
indccct  exists  about  the  Accadian,  which  has  been  re- 
ferred with  probability  by  some  to  the  Ugrian  family  of 
languages,  and  with  doubtful  success  by  others  to  the 
oldest  Chinese,  as  the  theory  is  based  on  the  comparison 
of  few  words,  some  of  which  are  of  uncertain  meaning, 
and  they  cannot  be  tiisioricatly  traced  as  the  desocndants 
of  one  another.  Some  of  the  Accadian  nouns,  indeed, 
icsemble  fhe  Finnish,  but  the  verbs  are  totally  dis- 
similar. Many  Ti^'vptian  words,  however,  it  would  appear 
Ihtm  the  comparative  table  of  Mr.  Masscy,  resemble 
Accadian,  and  this  may  be  considered  a  new  departure, 
and  OM  petfitctly  legitimate,  as  the  two  languages  may 
have  started  from  a  common  origin;  indeed  by  some 
linguists  the  origin  of  the  Semitic  has  been  referred  to 
Africa ;  but  as  already  clearly  pointed  out,  although  cer- 
tain phases  of  constfuctioa  ally  the  Egyptian  with  the 
Semitic  languages,  there  is  not  the  most  remote  similarity 
with  the  Accadian,  which  is  not  only  of  ,1  totally  different 
lamily  from  the  Semitic,  but  aUo  the  Egyptian  or 
Hamitic  tongues.  When  however  Mr.  Massey  claims  to 
trace  Egyptian  words  in  the  Maori,  he  has  no  doubt  been 
more  fascinated  by  the  theory  of  the  Eg)'ptians  belonging 
to  a  primitive  continent  subsequently  broken  into  the 
islands  of  the  Polynesian  group  than  the  actual  cobcl- 
dences  of  the  two  tongues  or  the  similar  words  in  the 
two  languages.  It  must  always  be  remembered  that,  like 
tfie  Chinese,  fhe  Egyptian  is  a  very  poor  language,  and 
expresses  a  great  variety  of  ideas  by  a  single  mono- 
syllable :  no  wonder,  then,  if  coincidences  occur.  The 
African  origin  of  the  Maoris  of  course  demands  further 
consideration.  Ethnologically  and  pbilologically  they 
were  formerly  dassed  as  n  pratetale  d&et  of  the  Malay 
race,  bat  how  Egyptian  wonb  passed  to  them  is  another 


question.  Some  words  certainly  look  like  Eg>'ptian  ;  but 
that  is  not  sufficient,  as  some  Egyptian  words  resemble 
those  in  all  otlwr  languages. 

More  in  accordance  with  probability  is  the  hypothesis 
that  Egyptian  words  may  be  found  in  all  the  African 
languages,  although  their  structures  differ.  This  has 
been  long  recognised  as  a  fact  in  the  Berber,  and  also  in 
some  of  the  other  African  stems,  but  again  the  great 
differenre  of  structure  and  the  linnht  how  .-xrid  when  the 
Egyptian  words  were  introduced  cloud  the  inquiry  in  in- 
vestigating tanguages  that  have  had  ma  Ascriptions  or 
written  literature.  Yet  the  old  Egyptian  must  have  been 
a  development  of  one  of  the  old  African  languages  which 
subsequently  became  extinct. 

Notwithstanding  the  difference  of  opinion  about  the 
results  and  the  methods  by  which  they  have  been  ob- 
tained, great  credit  is  due  to  Mr.  Masscy  for  the  ingenuity 
with  which  he  has  endeavoured  to  build  up  his  theory 
and,  to  bis  mind,  discoveries.  He  has  read  through  all 
the  principal  works  on  the  subjects  he  treats,  and  his 
collection  of  words,  legends,  and  data  is  enormous.  He 
has  (Hndueed  a  woric  which  will  be  read  with  pleasure  by 
sonii^  with  Mniaement  by  othec^  and  inaeduUty  by 
specialists.  He  has  taken  all  reasonable  care  to  insure  a 

fair  and  correct  list  of  words  and  facts  :  yet  for  all  that 
the  embroidery  of  his  particoloured  threads  has  pro* 
duced  a  weird  and  graiesque  pattern  of  strain  and 

fantastic  conceptions  such  as  mi^l  have  been  planned 
by  elves  or  fairies  to  dazzle  and  bewilder  mortal  imagina- 
tion as  nmch  as  to  amuse  and  delight  themselves.  It  is 
too  warm  and  rosy  for  the  chill  glance  of  science. 


THE  SCOTTISH  CELTIC  REVIEW 

Th«  SeoMtk  CHHe  Revitw.  Na  i,  Mardi,  i88t;  pp. 

80,  Svo.    (G!asgo\\  :  James  Maclehose  ) 

THIS  is  a  quarterly  review  of  which  the  first  number 
has  Just  appealed,  published  by  Mr.  Madehese  of 

Glasgow  ;  but  the  name  of  the  editor  is  not  given,  nor  of 
the  writers  of  the  articles.  The  work  however  is  done  in 
a  way  which  -lur.s  h  that  tlicrc  are  at  least  a  few  persons 
in  the  North  who  feel  a  deep  interest  in  Celtic  philology 
and  the  language  and  literature  of  the  Scotch  Highlands. 
The  programme  is  an  excdlCnt  one,  and  embraces  among 
i  other  things  the  application (O  the  study  of  Gaelic  of  those 
I  methods  of  fatves^pttion  whidi  have  been  so  fmitlal  in 
I  the  fields  of  English  and  German  philology.  It  is 
intended  also  to  help,  by  means  of  translations,  to  make 
English  readers  better  acquainted  with  Gaelic  literature^ 
and  to  collect  for  publication  all  fragments  of  unwritten 
literature  which  still  may  happen  to  linger  in  the  High- 
lands, as  well  as  to  afford  room  for  the  discussion  of 
questions  relating  to  Gaelic  grammar  and  orthography. 
This  last,  it  seems  to  usi,  is  a  subject  with  which  the 
Ciclic  scholars  of  the  Highlands  trouble  themselves  a 
great  deal  too  much.  Modern  Gaelic  orthography, 
whether  in  Ireland  or  in  Alban,  is  simply  incorrigible, 
and  had  better  be  left  alone  for  the  rest  of  the  natural 
lives  of  the  surviving  dialects.  This  involves  no  great 
inconvenience;  for  no  scholar  who  wants  to  understand 
the  history  of  a  Gaelic  word  ever  thinks  ;of  being  guided 
by  any  of  the  modem  spellings  which  may  he  hi  na^  hot 
goes  back  to  the  Irish  ef  the  Middle  Ages,  or  farther  still, 
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tondbAt  is  technicalijr  known  as  Old  Irish.   It  Is  some 

consolation  to  Fnglishmcn  to  know  that  Fn'^lish  ortho- 
paphy  is  not  cjuitc  the  worst  in  the  world,  and  that 
Tonald  sddom  writes,  but  that  when  he  does  he  spells 
more  outrageously  than  the  most  wayward  spelling-book 
e*er  known  in  the  land  of  the  Southron. 

The  philological  articles  in  this  review  are  very  well 
doo^and  will  tie  found  very  instructive,  and  specially 
adapted  for  beginners  in  the  study  of  Cdtic ;  hot  what 
we  presume  would  most  attract  the  readers  of  NatX'RF. 
in  this  number  is  the  tale  which  it  contains,  published  for 
the  first  time.  It  was  taken  down  some  years  ago  in  the 
Ishnd  of  Tirce,  the  Terra  F.thica  of  Adamnan's  "  Life 
flf  St.  Columba."  This  is  a  summary  of  it : — The  King 
ef  Ireland's  heir  was  ictiuming  from  hunting  towards  the 
evening,  when  he  was  overtaken  by  a  shower,  out  of 
which  came  a  big  fellow  with  a  fine  steed  and  a  marvel- 
lously handsome  wonian.  The  big  fellow  challenged  the 
prince  to  play  with  him ;  be  did  so,  and  the  big  fellow 
was  beaten,  whereupon  the  prince  took  away  his  lady 
companion.  He  met  the  s  iine  big  fidkyw  another  day 
and  beat  him  again  ;  according  to  the  woman's  advice  he 
aAed  this  time  for  the  steed,  which  he  took  away  with 
Umhome.  The  woman  told  him  he  would  be  beaten  the 
next  time,  and  how  he  was  to  act  under  his  defeat.  It 
happened  jn-t  a^  she  had  told  him,  the  big  fellow 
hying  him  under  charms,  that  he  should  have  no  rest  or 
peace  until  he  discovered  how  the  TnairisgettI  Mor  met 
with  his  death.  He  in  his  turn  laid  the  big  feUow  under 
a  charm  not  to  leave  the  spot  until  be  should  return  from 
(he  difficoh  expedition  which  was  befbre  hhn,  and  in  whidi 
ever  so  many  kingi'  sons  had  perished  in  former  times. 
Mlth  the  aid  of  the  counsel  of  the  woman  he  had  taken 
frain  tte  big  ftUow,  and  with  the  assistance  of  her  three 
wonderful  brothers,  to  whom  she  recommended  him,  he 
managed  to  execute  the  first  part  of  his  business.  On 
bis  way  back  on  his  horse,  just  as  he  had  ridden  through 
a  wide  loch  and  cut  it  into  two,  he  was  met  by  a  youth  who 
tnade  unheard-of  oflTers  for  the  horse;  according  to  previous 
advice  he  was  to  accept  none  of  tliem,  but  to  give  away 
the  horse  only  for  a  grey  old  man  the  youth  had  at  home. 
The  hero  of  the  tale  eanies  the  grey  old  man  on  his 
shoulders  and  is  guided  by  him,  but  is  always  to  do  the 
reverse  of  what  he  says.  Each  time  this  happened  the 
old  man  weidd  say,  '*That  gives  longer  life  to  you 

and  shorter  life  to  me,''  .\t  last  they  sat  down  in 
a  house,  and  the  old  man  had  to  relate  the  tale 
of  his  Iiie,  which  was  to  yield  the  prince  the  in- 
formation  he  was  in  q[iiest  of.  He  said  that  he 
was  one  of  the  three  sons  of  a  king,  who  were  tmncd 
into  wolves  by  their  stepmother  with  her  mallet  of 
Droidism.  They  avenged  themselves  on  her  by  killing 
her  hens,  until  she  got  all  the  sportsmen  in  the  land 
assembled  to  destroy  them,  when  they  were  driven  to 
shelter  themselves  under  a  big  rock  near  the  sea.  There 
two  died,  and  tlie  suiviving  one,  seeing  a  ship  not  far  off, 
5wam  so  near  it  that  the  captain  ordered  him  to  be 
picked  up.  By  and  by  he  became  a  pet  of  the  captain's, 
who  took  him  home  to  his  wife.  Some  time  afterwards 
she  was  confined  of  a  boy,  and  the  midwives,  after 
dressing  the  baby,  went  to  sleep,  while  the  wolf  lay 
quietly  below  the  bed  ;  ere  long  he  saw  a  big  fist  coming 
m  tbntugh  the  roof  and  snatching  the  baby  away.  When 


the  midwives  woke  they  smeared  '.blood  on  the  animal, 

and  laid  the  blame  on  it  of  having  devoured  the  child,  in 
order  to  clear  themselves  of  neglect.  The  captain  was 
loath  to  kill  his  pet  wolf.  The  same  thing  happened 
another  year ;  but  the  third  time  the  beast  watched,  and 
beheld  the  fist  coming  in  through  the  roof,  when  he 
seized  hoMof  it,  and  tore  it  off  at  the  shoulder  ,  however, 
the  other  hand  seised  the  child,  but  the  wolf  gave  chase, 
and  made  its  way  into  a  Utde  ishnd  with  a  cave  in  it 
where  he  found  that|the  robber  was  a  giant.  The  b.ih\ 
wab  under  his  arm,  and  the  childrea  previously  stolen 
were  playing  in  the  cave.  The  giant  being  asleep,  he  got 
at  his  throat,  and  so  the  Tuairi^geul  Mor  found  his  death. 
After  relating  how  the  three  children  were  brought  home 
to  their  father,  the  captain,  and  how  he  himself  recovered 
his  human  form,  the  oU  man  said I  am  not  to  live 
any  longer;  throw  me  into  yonder  arakfron."  The  King 
of  Krin's  son  now  returned  to  the  hill,  where  the  big 
fellow  who  used  to  challenge  him  to  play,  lay  with  his 
bones  by  this  time  Ueaehed  by  the  wind  and  the  min ; 
but  when  the  prince  told  him  how  the  Tuairisgcul  Mor 
had  been  put  to  death  he  was  gathered  together,  and  rose  • 
from  the  biHock  alive  and  well,  while  the  young  prince 
went  home  to  marry  the  beautiful  maiden  wlm  had 
enabled  him  to  overcome  all  the  difficulties  which  had 
met  him. 

We  have  read  various  tales  at  different  times  containing 
similar  hieidents,  but  the  only  one  we  shall  mention  here 

is  that  of  Pwyll,  Prince  of  Dyvcd,  in  Lady  Charlotte 
Guest's  "  Mabinegion,"  where  it  is  related  how  he  lost  bis 
firs^bonl  the  night  he  was  bom ;  and  how  another  prince 
of  South  Wales  used  to  lose  the  colts  of  a  remarkable 
mare  he  had  about  the  same  time.  At  last  the  latter 
watched,  and  cut  off  the  hand  that  was  in  the  act  of 
seizing  a  colt  through  a  window  ;  but  what  we  wished  to 
come  to  was  this — the  time  is  specified  in  the  Welsh  tale, 
namely  the  first  day  of  May  every  year.  Tossibly  this 
may  suggest  to  somebody  who  has  made  a  study  of  such 
legends  what  they  really  mean ;  but  wenbttdnfrom  giving 
any  erode  theories  of  our  own  on  the  matter. 


OUR  BOOK  SI f ELF 

Zivangsmiiiiii^i'  I.u  hl,  nif>fin,iuiif;i  >!  diifi  h  Schall  ttnd 
vcni'iiiiilU  Ersi  /u-iituiii^vn  iiif  ti,  in  Gt  l^Uu-  der  (indertH 
SinHfft'iiipfiudun\it'n  (.Sensations  oi  Light  generated  by 
.Sound,  and  related  Phenomena  in  the  Sensations  o(F 
other  Organs  of  Sense).  By  £.  Bleuler  and  K.  Lebmann 
^1 PP-  96.  (Leipcig :  Fues's  Verhig,  i88r.) 

As  the  .authors  (two  medical  students  of  Zurich'  were 
conversing  on  chemistry  in  the  autumn  of  1S7S,  ISIeulcr 
beii  g  asked  what  was  the  appearance  of  tV/[JA'<->  .  sub- 
stances of  which  act  tune  or  naphtha  is  the  type  ,  got  out 
of  the  difficulty  at  once  by  saying,  "They  are  )cllow, 
because  their  name  contains  an  0"  Lehmann,  astonished, 
inquired  what  such  an  apparently  absurd  answer  meant, 
and  then  found  that  from  childhood  Bleuler,  on  hearing, 
or  even  thinking  of  any  vowel  or  word,  immediately  saw 
a  colour,  and  that  many  of  his  relatives  were  in  the  same 
condition.  Such  was  the  origin  of  this  investigation,  and 
it  i>  rcinark.able  for  having  been  carried  on  by  one  who 
always  saw  the  colours  :Illeuler,,  and  one  who  never  saw 
them  (Lehmannj.  Such  appearances  of  colour  generated 
by  sound  are  here  called  photi^ms,  while  sensations  of 
sound  generated  by  colour  are  termed  f'honisms,  and 
both  are  called  "  secondary  sensations  or  perceptions," 
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the  au.horr.  not  knowin":  cxactlv  in  which  category  to 
place  tliera.  The  authors  have  examined  596  persons 
(383  men  and  213  women),  and  found  among  them  76 
''positive"  (that  is,  capable  of  seeing  photisms:,  and  520 
*•  negative  "  (that  is,  incapable  of  seeing  photisms).  This 
proportion  is  about  i  to  7.  PanlcuUri  of  the  examina- 
tions of  all  aie  given.  The  photism  for  the  same  sounds 
differ  much  from  individual  to  individual,  but  remain 
constant  for  the  same  individual,  as  shown  by  receiving 
identical  .answers  to  tho'ssnnds  of  questions  after  intcr\  als 
of  more  tli  in  a  year.  The  photisnis  arc  not  always  dis- 
tinct or  ot  liclin  te  forms,  but  are  projected  on  to  the  spot 
w'uncc  the  sounds  arise,  t  'thcr  senses  produ.:e  scn^a- 
•.ion*  of  colour  as  well  ns  hearinj;  ;  thus  there  are  taste 
and  smell  ph  Jiisms,  There  arc  also  emotional  photisms. 
The  authors  arc  unable  to  give  any  explanation,  but  they 
are  clear  that  simple  association  does  not  suffice,  and  they 
examine  a  number  of  suggestions  made  to  them,  showring 
that  tbw  do  not  aceoontfer  cases  observed.  They  them- 
selves think  that  the  solution  of  the  diflkulty  is  to  be 
sought  in  the  nature  of  nervous  processes,  but  they  do 
not  admit  that  "  secondary  sensations  "  are  psychopatho- 
lo^^ical  Th:s  1  ttlc  book  is  full  of  curious  and  intercstinf; 
deUils  evidciiiiy  connected  with  1  lancis  Galton's  "mental 
images,"  and  localisation  and  sometimes  colouring  of 
numbers  in  the  mind's  eye.  The  following  account  of  the 
gcncr.il  conclusions  obtained,  given  on  the  last  pajc  of 
the  book,  will  show  what  a  curious  page  of  nenous 
physiology  is  here  opened  out 

1.  Bright  photisms  are  excited  by  musically  high 
sounds,  severe  pain,  sharply-defined  sensations  of  taste, 
small  forma,  pointed  forma.  Dark  photisms  by  the 
contrary. 

2.  Musically  high  phonisms  are  excited  by  bright  h^ht, 
clear  definition,  small  forms,  pointed  forms.  Deep 
phonisms  by  the  contrary. 

3.  Photisms  with  sharply  dchned  forms,  siiuiil  pholi&ms 
and  pointed  photisms,  are  all  eidted  by  the  aensatioQS of 

musically  liif;h  souiuls. 

4.  Rcil,  yeliow,  and   blue  arc  common   colours  of 

Sotisms ;  violet  and  green  are  rare,  blue  is  of  medium 
iqucncy. 

5.  Thorough  agreement  of  the  separate  assertions  of 
different  individwUs  does  not  occur. 

6.  Unpleasant  primary  sensations  may  excite  pleasant 
secondary  senaatiooa^  and  conversely. 

7.  Secondary  sensations  are  scarcely  more  influenced 
by  psychical  circumstances  than  are  primary  sensations ; 
anti  they  are  inalterable. 

8.  The  disposition  to  have  secondary  sensations  is 
hereditary. 

9.  Traces  of  secondary  sensitions  arc  widely  spread. 
Well-dcvclopcd  secondary  sens.itions  could  be  estaUished 
to  exist  for  one  in  eight  persons  examined. 

10.  Secondary  scns.-»tions  are  not  more  frequently  met 
with  in  psycbmathically  afflicted  persons  than  in  those 
of  a  nonnal  condition. 

A  List  of  Europem  RMts.    By  Henrj-  E.  Dresser. 

(London  :  Publi>;ied  by  the  Author^  1881,) 

This  "List  of  Kuropcan  Birds,"  including  all  the  species 
found  in  the  Western  I'alsearctic  region,  has  been  very 
carefully  revised  by  Mr.  Dresser,  and  appears  oppor- 
timdy  00  the  completion  of  \i»  great  work  on  the  "  Birds 
of  Europe."  It  will  be  most  useful  as  a  check  list  for  label- 
ling or  for  refierence  in  making  exchanges  of  birds  and 
biras'  eggs.  The  classification  is  the  same  as  that  adopted 
in  the  "  Birds  of  Europe,"  and  follows  that  of  Prof  Hux- 
ley, which  sr.ill  appears  to  Mr.  Dresser  to  be  the  bc^c  as  | 
yet  clalwrateH.    The  ijiecies  are  numbered  con ^cutivcly,  ' 
in  order  to  facilitate  reference.    A  \'ery  few  alterations  | 
in  the  nomenci  iture  have  been  made:  633  species  arc 
enumerated,  and  the  list  is  pnUishad  at  the  low  price 
of  one  shilling. 


7/.(-  .S"i-,7A  <7n,i  ll'/ur/es  of  the  Britixh  Sens.  By  Thomas 
SouibwelJ,  F.Z.S.  (with  lilustrations;.  (London:  Jarrold 
and  Sons,  i88t.) 

This  neat  little  volume,  though  it  adds  little  if  anythbw  to 
our  scientific  knowledge  of  the  British  seals  and  whales, 

will  be  wcli.'Dine  t nn.my  :i-  telliui;  ;i  ;,'Oi)(l  dt.-.il  .ihnut  these 
interesting  inanini.i!>  wlm:!!  1  .niUl  onl;>  l;c  found  alter  a  pro- 
lonjjed  searc'i  throu;;h  many  of  our  scientific  periodicals. 
It  \m11  form  a  pleasant  .Tdditmn  to  sea-side  libraries,  and, 
tcUinj  what  is  known  about  thee  i  reatuies,  it  m.iy  thusbc 
the  means  of  indicating  what  is  not  known  about  th«m,  and 
so  do  something  towuds  advancing  knowledge.  A  good 
deal  of  the  iiuormation  in  this  little  volume  appeared 
originally  in  the  pages  of  Science  Gossip;  it  has  however 
not  only  been  cawfiillr  revised,  but  several  additional 
woodcuts  have  been  added.  It  nas  also  had  die  supers 
vision  of  Mr.  J.  VV.  Clark  and  of  the  late  E.  R.  Alston. 

The  more  a  ivanced  student  would  have  liked  a  short 
chapter  on  the  I'tcraturc  relating  to  our  British  marine 
mammali.»,  which  per'iaps  in  a  future  edition  mi;^ht  be 
given,  and  an  an.tlytic  key  to  the  species  of  British 
cetacea  would  be  a  great  help  to  those  living  in  suitable 
localities  «ho  would  venture  to  take  up  the  study  of  dMM 
very  interesting  but  not  easily  preserved  creatures. 

A  S.-que!  to  the  First  Sir  Hooks  0/  the  Elements  of  Euclid, 
roiiliiinittg  an  Ensy  Introiiiiction  to  Modern  (Jeofti/try, 
with  Humerems  Examples,  By  John  Casey,  LL.D., 
F.R.S.  (DaUfai  University  Press  Series,  1881.) 

There  arc  mmy  geometrical  retolts  which  are  not 
directly  fonnulated  or  stated  in  Euclid's  Elements,  which 
arc  y  ct  constantly  turning  up  in  the  solution  of  geometrical 
problems,  and  it  is  very  desirable  to  ha\  c  a  handy  book 
of  reference,  the  jiropositions  in  which  may  be  cited,  so 
obnating  the  necessity  of  a  lengthy  proof.  The  "  Exer- 
cises on  Euclid  and  in  Modem  Geometry"  of  Mr. 
McDowell  is  a  useful  book  for  this  purpose,  as  all  tfae 
propositions  are  fully  worked  out.  Dr.  Casey,  in  the 
course  of  teaching,  has  frequently  had  to  contend  against 
the  defect  above  referred  to,  and  had  to  interrupt  the 
course  of  the  demonstration  of  an  advanced  proposition 
by  turning  on  one  side  to  prove  some  well-known  result, 
because  he  could  not  cite  Euclid  as  an  authority  for  it. 
This  handy  little  book,  w  hich  appears  to  us  quite  up  to  the 
level  of  the  author's  reputation  as  a  geometer,  is  intended 
to  meet  this  felt  want,  and  paves  the  way  to  a  deeper 
study  of  the  modern  geometry  contained  in  the  exhaus- 
tive works  by  Chasles,  Townsend,  Mulcaby,  and  many 
Continental  writers.  A  great  number  of  classical  pro- 
blems arc  led  up  to,  and  they  themsch'es  discussed  and 
established.  The  sise  and  style  of  the  book  fit  it  for  use 
in  the  higher  forms  of  our  schools,  and  more  advanced 
students  will  End  it  a  convenient  book  for  citation. 

Accented  Four-Figure  Logarithms  and  other  Tables  for 
ArithmttietU  md  Trigonometrical  Purpostt  and  Jer 
Corr^UtgAMMuwMLmuarDistmas^vdtttFcimmm 
and  Examples,  Arranged  and  accented  by  Lmds  DVL 

Jackson.    (London  :  W.  H.  Allen,  t88i.) 

.Mk.  J.acksox  is  an  e\|)erienced  editor  and  computer  of 
logarithmic  tables,  having  already  published  "  Accented 
Five-Figure  Logarithms,"  "  Pocket  Logarithms  and  other 
Tables,"  &c.  Different  calculations  require  diiierent 
degrees  of  approximations,  and^tbe  computer  learns  by 
experience  which  kind  of  tables  are  best  suited  bus  the 
end  he  has  in  vtew.  In  his  Introduction  oar  anthor  care- 
fully discusses  the  question,  and  states  to  what  extent  the 
present  tables  are  efficacious.  His  system  of  accentua- 
tion appears  to  be  a  good  one.  Certainly  it  insures  a 
much  closer  degree  of  accuracy  than  is  to  be  got  from 
ordinary  four-figure  tables.  Each  logarithm,  on  its  face, 
shows  whether  it  is  in  cxcc^-*  or  in  defect  of  the  true  value 
(obtained  by  taking  a  greater  number  of  figures),  or  equal 
thereta  The  range  of  error  seems  to  b«  reduced  to  a 
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mininiuni.  The  wotVed-out  exercises  show  that  the  inotle 
of  working  is  ca^y  of  apprchensinn  .ml  leads  to  correct 
results.  A  merit  of  the  book,  for  frequent  use,  is  that  it 
if  handy  in  form  and  very  deady  printed. 


LETTERS  TO  THE  EDITOR 

{TitEdiUrdeet  mat  hoUhimutf  rufmsMt  fr  t'/inwis  t.\prts:td 
tit  tpmsfmdiMt.   Nritktrttm  he  utuUrtakt  /«  tftum, 
tr  t»  twrtsfond  with  tkt  wriUrs  t>/,  rtjittat  mmtuu  rifts. 
N»  mtHtt  is  taktn  of  anonymous  com mumicattMls. 

ITtgJSiHtar  mrgmUy  try  nests  corrtsponJtsOt  *  ktip  tluir  httm 
n  $k$rHu  fnriUt.  Tkt  fmmn  m  kit  sfti*  is  m  gnut 
iUt  it  it  impnt^  ttkmtttt  to  timm  the  nppmnmit  n 
if ttmmunifaiums  (ontaininji  intcr,-iiin^  ami  ntmd fttlt,^ 


The  so-called  "  BuntcD-Pump  " 

Pior.  ROCCOI,  Prttutemt  of  tkt  CtMekld  Sockly  of  London. 
i>  eonunliqg  the  woiks  of  Us  friend  Prof.  Bnnsen,  ays,  in 
1C4TVSB  ^MlK  aSth  nh.  .C'Sdeniific  WortUai,'*  vol. 

p.  600)  :— 

"  To  him  we  are  aho  {nddMed  for  tlie  appcvatna  far  weelerat- 
iaC  filtntioB,  the  '  Banien>paniiv'  togeOier  with  aU  its  appUuKc^ 
•Mr  c»plo7«d  in  evny  labonttm." 

This  assertloB  reqtiirei  The         oMd  br  Prof. 

Bnmen  for  aoeeleintinK  filtration  waa  invented  h*  vtt,  iaA  not 
ly  Prof.  Ran'en,  a*  would  appear  from  the  nae  or  hb  name  in 
tion  with  it.  I  decnbed  ibeoonatrttctionof  the  "  watck- 
dittinctljr  and  plainly  in  the  JbmmU  of  the  Chetnics  1 
of  London  for  January,  186$,  nndtr  the  title,  "  Rc- 
s  oo  the  Vacnnm :  I.  The  Instrnmenu"  (not  the  iaitru- 
■ent,  as  rome  will  read),  and  I  sent  a  copy  of  this  paper  to 
Piof.  Bnnsen,  inscribed  with  a  snitable  aUnwon  to  oar  lormer 
idationship  as  pnpil  and  teadier,  dnrim;  the  spring  of  1865. 
Three  years  later  Pr<>f.  Bnwen  paUiihed  his  paper,  "On  the 
Wash^  of  Predpitate*,"  in  wfaldi  hedercribed  again  my  pomp, 
tmt  mmfiHmtutttly  emitted  t»  fuett  my  fcftr  of  1865. 
The  ftOowing  is  a  tmnslatino  of  nof.  Bunsen's  own  words 
**  To  cieatc  uie  difference  of  pre»nre  for  filtration  one  oumot 
■nplay  at|y  of  the  atr-pamps  eomnuwly  uied,  espedslly  not  the 
■vewyHdi^fMani,  as  tlie  liquids  to  be  filtered  contain  not 
wfrctmcwtly  chfprine,  suliburoas  add,  tulphnreilad  hydm^n, 
and  other  substance:,  which  would  dcatray  the  metallic  portiom 
ef  the  apparatus.  I  therefore  em)>b»  a  water-air.pump  con- 
sincted  of  glaaa  on  the  prindple  of  Sprengel'^  mercury .^ir- 
pnmis  whidi  rorall  chemical  (.urposes  is,  as  I  believe,  preferable 
to  eveiT  other  apparatus  for  air  larefaction,  where  it  suffices  to 
muh  the  ratefaciion  no  further  timn  to  a  pressure  of  mercury 
mm  6  to  12  millimetres  "  (Ann.  Chm.  Pharm.,  1868,  ToL  cxlnii. 

The  peculiar  stress  laid  here  on  lite  nsdcakness  of  mercnry-air- 
fomp*,  and  on  the  fact  that  cUotine  attars  mercury,  coinbine<l 
with  the  omission  of  all  reference  to  niy  paper,  where  Iwih  vialtr 
»mJ  gtsti  are  mentibued,  gave  to  Trof .  liunscn's  dcscriptkm  of 
the  instrument  a  colour  of  onraaali^  wliich  Piof.  Roseoe  (and 
with  him  many  othcn)  ihink-t  right  to  »n|lpa«t  and  to  perpetuate 
by  cailir^  it  the  "  Bunsen-pnnjp." 

\s  tbis  mi&nomcr  has  lx:cn  already  the  iuhject  of  adlsdain^cr 
from  I'rof.  Buiisen  (Natl-rv,  vol.  vii.  p,  34I),  of  reuon  trances 
both  from  myself  (vol.  vii.  p.  241)^  fttoat  P(of.  Franliland 
(vol.  liv.  p.  74),  ami  fr.  ni  otherit,  I  am  softy  lo  see  that  Trof. 
Rosooe  »honld  con  inue  to  use  this  dcslgiiatiMi,  which  is  in- 
tended to  honour  an  "cmfloytr"  of  the  in  tiument,  which  hurt> 
Aefeelinvg  of  its  inveni>>r  and  deprives  him  of  bis  only  rcH-nrti 

the  satklactioB  of  being  credited  with  having  placed  a  useful 
lenaat  at  the  di^posal  of  cience  ai  «l  induotry. 

ai7  other  inventor  less  eminent  thin  I'rof.  Bunt  en  had 
made  the  omhiion  which  I  have  pointed  out  with  much  relnc- 
tarce,  no  one  would  persi-'t  in  u'ving  hi«  lume  to  my  child, 
nor  (rcverking  the  case)  wi  uld  anybody  »peak  of  .1  {'Ump  as 
"Spscnnl's  inimp,"  if  I  bad  received  from  Prof.  Tun^en  the 
paper  of  1865  and  taid  in  1S6S,  "  I  therefore  tmploy  a  water- 
air-f«mp  cnr!<tructed  >  f  glass  on  the  prindpie  of  Uansin's 
■ercury  air-pnni!'.  "  H.  SFREKOSL 

SaTilc  Club,  I  oi.doTi,  May  7 

[1  have  reail  the  fiiffgoini;  note  of  exj^nstulai  i  >ii  from  fir. 
Sprex^l,  and  I  regret  that  I  have  hurt  his  susceptibilities.  Tli.it 
Vr.  Sprengcl  first  cnundatcd  the  prindple  both  of  the  water-  and 
<f  the  mttran  tk-ytM  ne  one  ewn  donbt.  Bat  that  " 


dcvi  c<l  a  watcr-pump  suitable  fir  filtra'i  >ii  tlirre  can  be  as  little 
doubt.  Hence  in  peaking  of  a  "  l[:icr  j  iini].  "-  as  every  chemist 
knew  I  was  duin::— as  contradittin^pii'hed  from  an  "air-uuntp," 

I  corrc.ve  that  I  am  jurtiiied  in  nsing  the  worda  "BnnMn* 

pump."— H.  E.  Ki'  .  OE.] 


Tide-Predicting  Machines^ 

THB  iteeol  disauiiona  respecting  tide-predicting 
have  called  to  mind  a  veiw  old  invention  of  my  own,  which, 
altlioagh  oriainallT  dea^ned  Cor  a  di&ient  purpose,  seems  to 
me  capable  of  solvm{  dw  reqobcd  imUens  with  all  atiainahle 

accuracy. 

I  communicated  to  the  British  Aasoeiadon  at  Cfemhridfe  la 
184s  "  A  description  of  a  Machine  for  finding  the  Wnacrioal 
roots  of  Equations  and  TVadng  a  variety  of  useful  Cwcs." 
An  ahatrset  of  that  paper  may  be  found  at  pages  3,  4,  of  the 
TnmattiMis  of  the  sections.  About  the  same  time  I  litho* 
graphed  for  private  distribution  a  more  detauled  accomt  of  the 
proposed  maehfaie,  illustrated  by  diagrams.  It  b^ns  with  the 
remark  that  "  Penons  eBgag*cd  in  testing  thcoiy  hf  experiment 
have  frequently  derived  great  asdrtauee  from  mechanical  con> 
trivsncc5,  which  give  rapid  and  near  appmdmations  without 
the  trouble,  in  every  separate  case,  of  going  through  tedions 
raaitiplications  and  additions.  The  propMcd  maohine  would  lie 
capable  of  giving  valnm  of  SMooe  («•  -I-  a)]^  or  of  tracing  the 
curve  p  s  a  1^  cos  («•  •(■  ■)}." 

At  pa^e  2  It  is  shown  how  It  was  proposed  to  tiaee  the  ewe 
f  -  a  +  b  coi{M9  a).  It  is  then  mnarked  dmt,  la  the  same 
way,  it  would  be  possible  to  trace  the  curve p  =  a  bv» 
Itte  +  a)  coo  (Hi»  +  a.)  -f  *^  COS  (m,«  -I-  ■,),  &C.  Then 
follow  a  variety  of  ^ugge^tlona  for  the  pnutioil  use  of  the 
instrument,  and  at  i^ge  7  there  are  Ae  following  suggestions  for 
the  construction  of  a  n  achine: — 

"  As  toothed  wheels  caimot  be  employed  to  turn  the  drcles 
(.f  ,U  (./.),  &c.,  I  b«\-e  made  use  of  a  oomoination  of  the  endlns 
>crcw  mid  toothed  wheels  so  that  the  error  of  the  n heels  is 
almo  t  de-troyed.  (Fig.)  rerresentsa  handle  attadied  to  an  axis 
on  «  hicb  arc  mounted  toothed  wheels  /|  /«    •  .  •  vdridi  gear  « ith 


the  wheels  T^  7^  &c.,  mounted  on  separate  axe,  each  hnvin^  a 


portion  of  a  very  accurate  screw.  These  act  on  the  circuia- 
ferencei!  of  the  drcles  ^/^^)  {AJi,  &c„  and  cause  them  to  revolve  imi- 
formly,  as  in  Kam^den's  dividing  engine,  &c."  lite  large diacram 
thnws  four  of  these  (.-/)  circles  each  of  which  gives  one  tenS| 
i  eM{ti6  +  a),  and  thcve  terms  arc  -ummcd  by  the  help  of  a 
chain,  such  as  is  u  ed  to  vind  up  watchc!^,  pas  in^  over  naOcys 
carried  by  f ran  cs  free  to  I'^cillate  in  parallel  directions.  I  indote 
ropies  of  the  lithognpbed  deioiptioa  of  the  instmmenb 
Hay  9  F.  Basrtortu 

Sonnd  of  the  Aurora 

In  N'ATURr,  vol.  xxm.  p.  4S4,  one  your  CMrrcs]  oiidcn!- 
s;x*aks  of  the  'out  d  i  f  ilic  aurora  as  "  cracHinj;,"  or  n^  lh..t  of 
";he  flicVcrinj;  of  Majir;;  rirf,"  while  another  de-cribcs  u  as 
like  the  "  ru  (lin;<;  or  switcliinj;  of  ilk."  On  Monday,  .April  12 
last,  ilicrc  wa-s  an  electric  .'■torm  lure,  .itul  at  7  p.m.  whi.-n  I 
walled  liotue  (the  blazin^^  li^jhlninj;  leaving  1  ut  riia»u-»l,tty 
in.'.n  j/i  i  f  <larknc>s),  I  hc.trd  all  round  ine  tlit  c  ll^^ant  crackling 
I  r  III- tlinj;  of  bkuirv^  !lunc«.  Towards  the  nuri  Is  c  t  across  a 
low  arc  near  the  horii  in  1  ale  sheet  lightning  swayed  quickly  to 
and  fro.  TI.ere  was  no  r.iin  at  the  time,  that  came  heavily 
afterwards.  t  he  >ound  of  flames  «as  clisf  round  n  c,  and 
otters  hr.d  the  same  experience.  No  one  I  can  I'md  ha-  ever 
seen  lightning  SO  eompleteiy  fill  the  air  or  heard  Mich  strange 
sounds.  F.  C.  CuNSiAULK 

Kancfai,  April  25 

Meteorological  Bibliography 

I  AM  compiling  a  classified  I  iVjlio|;raphy  of  meteorological 
sdence,  and  being  desiri  us  of  reiulcrin;^  it  as  full  as  possible^  I 
sboahl  feel  much  obliged  if  you  would  intimate  to  meteorologists 
that  by  sending  co|iie.s  of  their  pa]>crs  to  me  they  would  do  much 
towards  helping  on  the  work.  Thepnblication  of  tbi.s  bihiio* 
graphy  has  already  commrnced  in  "Toe  Srieittific  Kod." 

6,  Kent  Gardens,  Ealii«,  W.  A.  Rausav 

An  Optical  Illusion 

TiiKRB  u  an  exqui^te  optical  pbenomcnon  of  which  I  (and 
doehdcss  many  otben  loo)  would  be  glad  to  see  a  really  fctantifrc 
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and  physiological  explaiuuion.  CuMt  Mm  flnCjof  jaor  amw* 
rous  «cicntific  contributors  favour  US  wtth  one? 

It  is  this  :  Take  a  slip  of  thin  end  dwnt  thrw  inches  long 
and  one  wide.  Bend  up  the  two  end  indies  at  *«»  • 
Perforate  one  of  these  vertical  endi  with  *  ■»  the 

other  diiect^  and  eoacentricdly  oppodtt  with  •  iqwR  hoU 


OA>^<ty.— ITie  pin  ii>»y  be  placed    >ni  i.Lillj-,  or  in  any  poiSton,  with 
Iha  nne  mult. 

■boat  onerfrirth  of  on  ineb  aqowe.  Place  a  Simall  pin  in  thi.s 
end,  10  that  the  hand  nw  be  nnrlf  in  the  middle  of  the  s<:iuarc 
hole.  Now  fflythM  end  to  70UT  eye  and  look  throagh  l>oth  boles 
■t  (he  dev.  nadyon  witt  tee  the  pin  apparently  beyond  the  round 
bole  end  nvened  in  podtlon  I  Wiluam  Wiuok 

Brene,  Chester,  may  4  1 

[This  very  pretty  experiment  seem-i  novel.  The  explanation 
is,  of  course,  exceUivcly  simple.  What  is  seen  is  the  shadr.t'  of 
the  pin,  thrown  on  the  retina  by  the  li^ht  diverging  frum  the 
•mall  hole.  As  the  .shadow  is  erect  o;i  the  retina,  it  prodacc> 
vision  of  an  inverted  pin.  This  appe.irs  to  be  situated  about  the 
dbtance  of  most  distinct  vision  (tea  inches  or  so),  and  therefore 
bdiind  the  hole.— Ed.] 


Laurkncx  Hargravc.  Sydney,  should  refer  to  the  letter  of 
the  Rev.  R.  Ahhey  on  the  "Rayons de  Ci^fmsaUe  "  in toL  xviiL 
p.  3x9,  aadtlieuticlesandeonapoiideneetbeieinNiimedto. 

SCIENCE  IN  CHINAS 
II. 

IT  is  a  generally  received  opinion  that  the  Chinese 
Iapniag«  presents  extnoraiiiaiy  difficulties,  both  in 
its  acquisition  by  Europeans  and  In  its  use  for  the  expres- 
sion 01  the  more  exalted  ideas  of  Westera  karnlQg.  The 

attempt  to  translate  modern  scientific  or  technical  book* 
into  a  langiiagc  so  ancient,  so  crude,  and  so  iincliiiij^ini; 
is  regarded  by  many  who  li.ive  nut  given  careful  tttcntion 
to  the  imttcr  .li  a'.moit  absurd.  It  i^  readdy  granted  l;y 
them  that  such  subjects  as  the  doctrines  of  Christi;inity 
or  affairs  of  a  political  nature  might  be  expressed  ca-ily 
ta  the  lancttage  of  a  people  among  whom  religion  and 
diplomacy  nave  for  ages  been  earned  to  a  considerable 
state  of  adTancMxtttnt.  But  from  the  almost  total  absence 
of  native  sdentific  literature  and  pursuits  there  Is  neoes- 
sarily  a  paucity  of  scientific  terms,  and  tUs  appaaw  at 
first  sight  to  form  an  almost  impassable  barrier  to  the  use 
of  Chinese  for  srieiitific  jiurpoies.  A  little  investigation 
however  will  show  th.it  thi.s  opinion  is  without  foundation  ; 
and  that  from  the  time  the  early  Jesuit  missionaries 
commenced  their  compilations  up  to  the  present  day 
no  sci  ious  difficulties  have  been  eicperienoea  by  foreign 
translators. 

The  question  of  nomenclature,  however,  is  one  that 
naturally  has  to  be  met  at  the  outset.  If  it  were  necessary 
to  use  only  such  terms  as  are  to  be  found  in  standard 
Oiinese  dictionaries,  or  if  it  were  forbidden  to  give  any 
new  shades  of  meaning  to  existing  characters  the  task  of 
translation  could  never  be  accomplished.  Dut  it  must  be 
borne  in  mind  that  the  Chinese,  like  other  languages^  is 
capable  of  growth.  The  iiicraatmg  intercouie  of  China 

*  Brilr.  J«lniny«r,ChM1>raasiaitrie 


with  Western  nations  is  undoubtedly  making  vast  additions 
to  the  number  of  words  in  cnnent  use.  The  Emperor,  it 
is  true,  hat  the  power  of  deciding  Ae  exact  manner  in 
which  cbancten  are  to  be  written,  jn^.Jn  various 
instances  certain  characters  have  been  forbidden  to  be 
written  in  certain  ways  ;  but  he  is  powerless  to  check  the 
changes  and  additions  that  are  now  fast  taking  place  in 
the  langu.ige  all  over  the  Empire.  Where  it  has  become 
neces-ary  to  express  a  new  idea,  or  to  give  a  name  to  a 
new  object  in  Chinese,  there  has  always  i>ccn  found  a 
way  of  managing  the  matter  more  or  less  satisfactorily  ; 
wa  hence  some  very  clumsy  specimens  of  nomenclature 
are  gradually  becoming  current,  especially  among  such 
natives  as  have  much  intercoiurse  with  foreigners.  Of 
course  ah  such  new  terns  have  to  stand  or  fall  on  their 
own  merits,  and  if  radkally  wrong  or  misleading  they  are 
pretty  certain  eventually  to  be  supplanted  by  better  one^ 
This  is  merely  what  naturally  happens  in  the  growth  or 
all  languages,  and  although  many  mconveniences  neces> 
sarily  occur  when  terms  have  to  be  changed,  yet  there 
seems  to  l>e  no  help  for  it.  It  will  be  remembered  that 
when  the  I.nglish  language  began  to  borr-)sv  Liigelv  from 
Greek  and  Latin,  many  scientilk  and  technical  terms 
were  coined  which  have  since  fallen  into  disuse  or  been 
supplanted  by  others.  So  it  must  necessarily  be  in 
Chinese  with  regard  to  the  words  borrowed  from  the 
English  or  other  languages. 

It  ought,  however,  to  be  possiUe  for  the  pioneers  of 
modem  sciences  and  arts  in  China,  bjr  exercising  great 
care  and  by  working  in  harmony,  to  establish  such  a 
system  of  nomenclature  that  no  vMvextensive  alterations 
need  be  made  in  future  years.  A  Chinaman  of  ordinary 
intelligence  out;ht  to  be  able  to  take  up  the  translation  of 
a  work  on  su:li  a  subject  as  chemistry,  for  instance,  and 
understand  the  nomenclature  quite  as  well  as  a  Kuropean 
of  similar  capacity,  and,  knowing-  nolhin^j  of  chemistry, 
would  understand  the  original  when  placed  in  his  hands 
for  the  first  time.  Every  new  term  being  explained  or 
defined  only  when  first  used,  it  would  of  course  be  useless 
for  an  ordinary  Oinainan  to  begin  in  the  middle  of  such 
a  work  and  eniect  to  understand  everything  he  read.  And 
yet  not  only  Chinese  but  foreigners  have  been  known  to 
treat  the  translations  published  at  the  Arsenal  in  this  way. 
Finding  the  nomenclature  unintelligible  to  themselves  Or 
their  Chinese  friends,  or  ihrir  teachers  or  writers,  they 
have  condemned  all  such  ;ittompts  to  express  the  higher 
branches  of  Western  learning  in  Chinese  as  useles  .  ind 
have  come 'to  the  conclusion  that  the  study  of  European 
hm^ni  iges  is  the  only  way  in  which  latisfiactory  progress 
will  ever  be  made  in  China. 

Before  commencing  the  work  of  the  Translation  Dc- 

Cartment  it  was  seen  to  be  necessary  to  establish  a  system 
y  which  the  nomenclature  to  be  cmjiloyed  should  be 
determined.  Aiter  considerable  discussion  the  following 
plan  was  agreed  upon  by  those  who  organised  we 
department : — 

I.  Existing  NomtHctaiitn.—Vlhen  it  is  probaUft  a 
term  exists  in  Chinese,  though  not  to  he  found  in 
dictionaries — 

(7.  To  search  in  the  principal  native  works  on  the  arts 
and  sciences,  as  well  as  those  by  the  Jesuit  missionaries 
and  recent  Protestant  missionaries  ; 

i.  To  inquire  of  such  Chinese  merchants,  manu- 
facturers, mechanic^  &&,  &c,  as  would  be  likely  to  have 
the  term  in  current  use, 

3.  Coining  0/ Ntw  TtrmSj^VnutTt  it  becomes  neces- 
sary to  invent  a  new  term,  there  is  a  choice  of  three 
methods  :— 

a.  M.ake  a  new  character,  the  sound  of  which  cm 
easily  be  known  from  the  phonetic  portion,  or  use  an 
existin,;  but  uncommon  caaracter  giving  k  a  new 

meanmg. 

fi.  I  nvent  a  descriptive  tenn,  using  at  few  dMiaeten  as 

possible. 

A  Fhoneticiae  the  foreign  term,       die  Nuwbef  the 
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Mandarin  dialect,  and  always  cndeavourinj;;  to  employ  the 
fame  character  for  the  satne  sound  as  far  as  possible, 
giving  prefcicncc  to  characters  OMMt  used  by  pievious 

translators  or  compilers. 

All  such  invented  terms  to  be  regarded  merely  as  pro- 
visional and  to  be  discarded  if  previously  existing  ones 
are  discovered  or  better  ones  can  be  obtained  before  the 
works  are  published. 

3.  Construction  of  a  General  Vocabulary  Ttrms  ami 
List  ^  Proptr  Names.— 'D^^x\^\%  the  tianislatioD  of  every 
book  It  li  necessary  that  a  list  of  all  unuma]  terms  or 
pfopcr  naoaes  employed  should  be  cateAiUy  kept  These 
vanoas  lists  sboud  be  gradmlly  collected  and  fanned 
iaio  a  coBmlele  voihime  for  genoal  os^  as  well  as  with  a 
view  to  pubHeatfon. 

Unfortunately  the  above  plin  has  not  been  thoroughly 
or  consistently  carried  out, and  I'.encc  there  exists  a  certain 
amount  of  confuMon  in  the  works  of  the  different  trans- 
lators already  publislied,  and  \vh:ch  tan  only  be  partially 
rectified  in  future  editions.  This  is  greatly  to  l>e  regretted, 
because  the  labour  that  would  have  been  involved  would 
have  been  trifling  compared  with  the  great  advantages  to 
be  derived.  It  is  to  be  hoped  that  tbe  Chinese  as  well  as 
the  foreign  members  of  tbe  department  will  in  time 
appreciate  the  necessity  of  using  (he  same  terms  invari- 
ably throughout  the  whole  scries  of  publications.  It  is 
manifest  that  the  practical  utility  ot  each  one's  woric 
depends  greatly  upon  the  eitent  to  which  the  above  rales 
have  been  observed. 

Next  to  nomenclature  it  may  be  well  to  consider  the 
seli  (  tion  anti  .irranj,'enicnt  of  the  various  works  compiled 
or  translated  at  the  Kiangnan  Arsenal.  The  original 
idea  was,  as  before  stated,  to  prepare  an  encyclopaxlia 
that  should  bear  some  resemblance  to  the  "  Encyclopaedia 
Britannica."  It  was  sucn  found,  however,  that  many  of 
the  treatises  in  the  eighth  edition  of  that  valuable  work 
were  too  elementary  and  too  far  behind  the  time.  It 
became  necessary,  therefore,  to  translate  from  more 
modern  and  complete  publications.  Various  high  officials 
asked  to  have  books  translated  for  them  on  special  sub- 
jects. Several  treatises  not  consideied  sufficiently  com- 
plete had  to  be  supplemented  by  larger  mies,  and  hence 
the  Idea  of  an  encvclopa^lia  has  gradually  been  almost 
lost ;  while  a  miscellaneous  collection  of  translations  and 
compilations  has  been  the  result,  and  the  range  of  sub- 
jects is  comparatively  limited.  In  most  cases  each  trans-  ; 
Liter  or  Chinese  writer  seems  merely  to  have  selected 
such  subjects  as  suited  him  bcs',  without  regard  to  the 
symmetry  or  harmony  ol  the  entire  collection.  There 
arc  thus  several  important  subjects,  such  as  natural  his-  1 
toi]f,  biography,  &c,  not  yet  noticed,  while  there  arc 
vanoos  treatises  on  others  of  comparatively  little  impor- 
tance. As  might  be  expected*  mihtary  and  naval  science 
is  one  of  the  subjects  that  has  received  a  large  share  of 
attention. 

The  general  defect  about  most  of  the  pubHcatfams  is 
that  they  are  far  too  elaborate  and  profound,  and  conse- 
quently can  only  be  understood  by  a  few,  while  tbe 

masses  can  never  master  them  It  was  to  remedy  this 
defect  th.it  the  Chintse  Scicnttjic  Magasiite  was  com- 
menced, although  it  has  no  direct  connection  with  this 
depiirtmeni.  Recently  some  of  the  English  .Science 
Frimers  "  have  been  translated  by  Dr.  Allen,  and  will  no 
doubt  help  to  supply  the  want.  The  "  School  and  Text- 
book Series,"  however,  will  probably  be  tbe  chief  means 
by  which  a  lower  .and  an  intermediate  grade  of  books  on 
aaeatific  subjects  will  be  furnished  ;  and  ahhough  the 
aeries  owes  its  origin  to  the  Mistioiuuy  Conference  hdd 
in  Shanghai  in  1877,  it  baa  the  two  European  members 
of  the  Translation  Oq^attment  on  its  managing  com- 
mittee. To  smne  extent  this  series,  when  completed,  will 
therefore  be  supplementary  to  the  publications  from  the 
Kiangnan  Arsenal,  and  it  is  arranged  that  a  part,  at 
kasi^  of  the  series  shall  be  printed  at  that  ptooe. 


Next  as  to  iht  manner  in  which  the  work  of  translation 
or  comjiilaiion  is  carried  on.  The  foreign  translator, 
having  first  mastered  his  subject,  sits  down  wjdi  the 
Chinese  writer  and  dictates  to  him  fentence  by  sentence, 
consulting  w  ith  him  whenever  a  difficulty  arises  as  to  the 
way  the  ideas  ought  to  be  expressed  in  Chinese,  or  ex- 
plaining to  him  any  point  that  happens  to  be  beyond  his 
comprehension.  The  manuscript  is  then  revised  by  the 
Chinese  writer,  and  any  errors  in  style,  S:c.,  are  collected 
by  him.  In  a  few  cases  the  translations  have  been  cave- 
fully  gone  over  again  with  the  Ibrrign  tnmsUitor,  but  in 
most  instances  such  an  amount  of  trouble  has  been 
avoided  by  the  native  writers,  who,  as  a  rule,  are  able  to 
detect  errors  of  any  importance  themselves,  and  who,  it 
must  be  acknowledged,  take  great  pains  to  make  the 
style  as  clear  and  the  iiifoimation  as  accurate  as  possible. 
A  fair  cop\-  having  been  made,  the  work  is  jilaccd  in  the 
hands  of  the  foreman  of  the  printing  de|)artment.  who 
causes  it  to  be  written  out  on  sheets  of  thin  transparent 
paper  in  the  large  bold  book-characters  of  the  ".Sung" 
pattern,  and  pasted  on  blocks  ready  for  the  engraver. 
All  illustrations,  diagrams,  &c,  are  drawn  on  the  same 
paper  by  an  experienced  draughtsman,  and  cut  at  the 
same  time  and  on  the  same  kind  of  blocks  as  tbe  charac- 
ters with  which  they  are  interspersed,  as  in  foreign  books. 
In  case  of  steel  engravings,  such  as  Uiose  accompanying 
the  last  edition  of  Herscher  s  *'  Outlines  of  Astronomy,'^ 
translated  by  Mr.  Wylie,  the  illustrations  have  been 
printed  in  Enghnd  from  the  original  plates.  The  \  n:  ious 
charts  have  been  printed  from  copper  plates  engr.i\eu  at 
the  Arsenal. 

It  may  seem  strange  that  with  such  facilities  for 
printing  in  Chinese  by  iiKt.d  type  as  exist  in  Shanghai, 
and  with  a  complete  fount  of  svich  t\  pe  as  well  as  a  good 
cylinder  press  on  the  premises,  these  books  are  never- 
theless cut  on  wooden  blocks  and  printed  by  hand,  in  the 
old-fashioned  way  that  existed  in  China  for  so  many  ages 
before  printing  was  known  in  Europe.  The  fact  is,  how- 
ever, that  as  a  matter  of  economy  and  convenience  the 
old  systmn  is  prefexaUe.  The  blocks  are  all  of  tfie  aame 
size,  about  dgfat  niches  by  twdve  inches,  and  aboot  half 
an  inch  thick.  Each  block  represents  two  leaves  or  four 
pages  of  the  book,  being  engraved  on  both  sides.  The 
blocks  for  a  complete  work  can  tl  us  bt  stowed  away  in  a 
very  small  compass.  The  cost  of  engraving  a  page  of 
these  wooden  blocks  is  said  to  be  but  little  more  than  the 
expense  of  setting  up  a  page  of  Chinese  type  and  pre- 
paring it  for  the  press.  An  edition  of  one  i:npv  c;in  be 
printed  if  no  more  arc  required,  and  thus  the  expense  of 
keeping  a  large  stock  of  printed  books  on  hand,  some  of 
which  might  eventually  have  to  be  sold  as  waste  paper 
when  they  grew  out  of  date  or  revisions  had  to  be  made, 
as  is  the  case  among  ourselves,  is  entirely  avmded.  Any 
errors  or  misprints  that  may  be  discovered  can  as  a  rale 
be  collected  on  the  blocks  with  but  veiv  littk  tvottble. 
A  sidlftil  printer  can  print  by  hand  five  tnoussnd  leaves 
of  two  pages  each  in  a  day,  using  no  press  or  machinery 
whatever.  He  supplies  his  own  tools  and  receives  as 
wages  about  twenty-five  dollar  cents,  a  day.  The  paper 
'  ordmarily  used  is  white  and  of  the  best  quality,  although 
a  yellowish  kind  is  also  made  use  of  at  a  reduction  of 
20  per  cent,  on  the  selling  price.  The  books  are  bound 
in  the  usual  Chinese  style  and  fa  tcned  with  white  silk 
thread.  They  present  an  appearance  which  satisfies  the 
taste  of  the  most  fastidious  native. 

To  those  who  rq[ard  the  Chinese  language  as  incapable 
of  expressing  modern  Western  learning,  and  who  consider 
European  languages  to  be  tbe  only  medium  by  means  of 
which  the  Chmese  can  become  ptoScient  in  me  Arts  and 
Sciences,  the  establishment  of  the  Tmnslation  Depart- 
mcnt  necessarily  appears  to  be  a  useless  waste  of  time 
and  money.  To  those  again  who  grant  the  possibility  of 
i  carrying  on  the  work,  but  suppose  that  English  is  destined 
to  become  the  imivenal  umguage  at  no  very  distant 
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period,  or  even  before  the  close  of  the  present  century, 
this  attempt  to  supply  Chinese  literature  with  the  results 
of  modem  discomies  in  icieoce  and  ait  must  of  course 
appear  Co  be  eooferrin;  a  mere  tianaieat  advantage. 

But  it  is  no  difficult  matter  to  see  that  the  translation  and 
publication  of  books  in  Chinese  as  it  is  carried  on  at  the 
Kiau^nan  .Arsenal  and  other  places  is  ihc  great  means 
by  which  the  intellc-tuil  sta;^nation  of  China  is  to  be 
hro'.tn  up.  This  WDik  must  nccessaril\  on  and 
iacrease  rapidly  no-.v  that  a  current  of  !hou-;ht  has  begun 
t  j  set  in.  As  long  as  foreigners  have  any  kno-iN  ledgc  to 
impart  that  is  of  real  advantage  to  the  Chinese,  so  long 
will  the  Chinese  make  efforts  to  obtain  it:  for  the  more 
the  odeatial  mind  drinks  at  this  fountain  tne  greater  will 
IsMome  its  thiist  far  furdier  supplies. 

Hie  tet  tint  this  Translation  Department  has  been 
established  and  kept  up  so  long  by  the  Government 
argi:c  well  for  the  future  prospects  of  China,  as  it  shows 
that  whatever  may  be  the  national  pride  in  her  antiquated 
literature,  or  whatever  may  be  her  attitude  towards  the 
diplomatists  of  foreign  jiOActs,  or  the  missjijiiaries  of 
foreign  religions,  she  re:ogaibCS  the  fact  tli.u  knouit^-sigo 
is  confine  !  to  no  nation  or  country.  She  is  tiierclore 
willing  to  be  taught  even  by  the  "foreign  barbarians" 
sacb  useful  things  as  she  feels  she  is  ignorant  of.  But 
iAsnnil  do  this  of  her  own  accord  and  m  her  own  way, 
or  BOt  at  alL  It  is  a  matter  in  wluch  she  is  not  to  be 
dictated  lo^  as  in  die  case  of  treaties  or  missionary  rights. 
Site  has  freely  availed  herself  of  what  she  has  considered 
beneficial,  and  has  not  been  sparing  in  funds  to  enable 
knowledge  to  lie  di;;er:iiiiatci.l  throiv-  lioiit  t'lc  Empire. 
This  willingness  to  he  tau'^lit  and  10  ])ay  tor  Uing  taught 
i  <  one  of  the  most  hopeful  feitares  that  has  occurred  in 
her  intercourse  with  foreign  countries,  and  is  deserving  of 
the  highest  commendation. 

The  work  at  the  Translation  Department  is  at  present 
only  in  its  infancy;  but  enough  has  been  done  to  esta- 
blish a  foundation  upon  which  a  large  and  important 
structure  w;ll  cveniuiliy  arise.  Having  been  commenced 
and  carried  on  only  in  obedience  to  a  natural  and  instinc- 
tive desire  for  knowledge,  it  ought  to  go  on  luumonioudy 
with  the  course  of  events,  and  prove  a  powerful  lever  in 
the  regeneration  of  China.  The  large  numljcr  of  copies 
of  works  airea'ly  ^oUl  a'  cest  price  without  any  .itlcmi)!  to 
bring  them  bi-forc  the  publu'  noti  'e  evinces  the  .ipprecia- 
tion  of  the  ma-iscs  of  the  people  ;  for  a  t.'iina:nan  is  very 
slow  in  parting  with  his  iloUars  for  \\\\ .'.  he  doe-,  not  value 
or  admire,  or  derive  benefit  from  in  some  way  or  other. 
Ic  would  be  strange  if  the  knowledge  that  has  only  been 
acquired  bjr  such  vast  expenditure  of  thought  and  labour 
by  Western  nations  did  not  make  its  value  felt  among  the 
Chinese ;  for  by  means  of  these  books  they  can  in  some 
things  place  themselves  on  a  level  with  for^oers  witbout 
going  through  the  difficulties  attending  discoverers  and 
inventors. 

It  is  gratifying  to  find  thit  some  of  these  translations 
have  already  found  their  wiy  as  te\t-bo  I'is  in  the  Pekmg 
I  ru  .ersity  and  in  higher  kinds  of  mission  s'hools^  For 
example,  the  work  on  Trigonometry  has  been  used  to 
advantage  in  Mr.  M  iteer's  school  at  Tangchow,  in  the 
Shantung  province. 

Another  cheering  feature  in  connection  with  the  Trans- 
Ittior.  I  Jop.-irtment  is.  th  it  it  is  not  the  onl^  nndcrttldng  of 
the  kind  in  Chini.  Even  before  it  had  £uriy  commenced. 
Dr.  Martin,  the  learned  president  of  the  Peking  Univer- 
sitjTi  had  bMun  to  publish  woiks  on  natural  science  and 
iMcniatioiuir  law.  Both  he  and  his  fetlow-helpers  have 
since  published  various  work?  on  scientific  and  diplomatic 
subjects,  which  hive  Ijccome  very  popular  and  have 
proved  of  great  utility  to  the  (.ovcrnmcnt.  Their  trans- 
lations are  of  a  high  siand.ird,  and  are  conducted  in  a 
style  which  renders  them  acceptable  to  literary  men  and 
officials  of  the  highest  grade,  it  is  to  be  regretted  that 
no  detailed  acooant  of  this  Important  work  that  has  been 


carried  on  io  Peking  for  SO  many  years  appears  to  have  yet 
been  given  to  the  public.  Vansus  other  Proteitrat  mis* 
sionanes  have  done  a  gicat  aenrioe  to  the  comtiy  by 
their  kmg  list  of  published  translations  in  Oiinese.  The 
names  of  at  least  half  a  dozen  of  them  will  be  handed 
down  to  future  generations  as  the  foremost  pioneers  of 
the  spread  of  Western  arts  and  sciences  in  dw  **  Floirecy 

Land." 

The  cstabil -.liini  :ii  ot'  Chinese  legations  at  the  courts 
of  all  the  great  treaty  powers,  and  the  creation  of  Chinese 

trofessorships at  the  Oxford,  London,  Paris,  and  Harvard 
Iniversities,  are  events  which  show  the  increasing  impor- 
tance of  the  study  of  the  Chinese  language.  It  IS  there 
fore  not  in  vain  to  hope  that  in  foreign  eoontrieiL  as  well 
as  m  Chiaaf  the  woric  of  supplying  usefid  knowledge  to 
the  Chinese  br  bmms  of  thar  own  hngaage  will  eventu- 
ally  be  carried  on  to  an  extent  wbira  may  bear  some 
reasonable  proportion  to  the  sise  and  necds  of  the 

"  Middle  kingdom." 

One  of  the  late  t  and  most  promising  o"f  the  sdNnWS 
which  have  a  similar  object  in  view  to  the  Translation 
i  Department  is  that  previously  alluded  to,  namel\,  the 
supplying  a  series  of  text-books  chielly  for  use  in  mission 
schools,  but  still  of  a  character  suitable  to  the  wants  of 
the  nition  at  large.  The  practical  working  of  this 
scheme  was  placed  in  the  hands  of  a  committee  of  six 
genllemen,  all  of  whom  have  already  had  considerable 
experience  In  this  Idnd  of  labour.  A  series  of  fifty-five 
works  has  been  determined  on,  which  embraces  several 
books  of  an  elementary  kind  diat  will,  no  doubt,  do  wdl 
as  introductions  to  the  more  elaborate  treatises  on  similar 

subjects  alrcidy  in  existence. 

It  is,  however,  to  the  future  that  we  must  look  for  the 
chief  part  of  the  practi  al  utility  of  all  this  translation 
work.    .Such  a  vast  nation  as  the  Climese  is  not  to  be 
started  into  motion  and  made  to  follow  in  the  wake  of 
Western  civilisation  all  at  once,  (ieneration  after  genera- 
tion will  have  to  come  and  go  before  the  complete  trans- 
I  formation  will  be  effected,  and  the  intellectual  as  well  as 
the  ^ysical  resooroes  of  the  country  will  be  turned  to 
I  the  oest  account    Hereditary  tendencies  in  a  wvoas 
;  direction  are  not  to  be  eradicated  without  a  long  seiies  of 
,  struggle?.    The  system  of  ignoring  ever>'thing  but  the 
"  Four  Books '■  and  tlu-  "  l  ive  Classics at  the  Govern- 
ment examinations,  which  are  the  passports  to  the  highest 
offices  in  the  State,  is  not  destined  to  last  for  ever.  By 
I  patiently  working,  on   even   the   present  generation  of 
I  foreigners  engaged  in  this  laborious  task  of  spreading 
intellectual  light  may  hope  to  see  much  good  resulting 
from  their  efforts.    If  they  do  not  live  to  see  Western 
learning  occupying  the  position  it  ought  to  do  in  Govern- 
ment examinations  dMy  may  yet  see  ithokynf  apKoaBbient 
placft 

The  woric  of  translating  and  compiling  scientific  bodes 

{■>  for  the  time  being  perhaps  about  as  dull  and  unthank- 
ful a  task  as  any  foreigner  could  cng.ige  in,  especially  in 
such  a  secluded  place  as  the  Kiangnan  .-Vrscnal,  and 
under  the  depressing  influences  of  the  climate  of  this 
i  irt  of  China.  Nothing  but  a  strong  sense  of  duty  and  a 
tirm  belief  th.at  this  kind  of  labour  is  one  of  the  most 
elTective  means,  under  the  Divine  guidance,  for  bringing 
about  the  intellectual  and  moral  regeneration  of  this  great 
countiy,  has  sufficed  to  render  endurable  the  long  and 
weary  years  and  weary  hours  of  close  and  continuous 
applicatioa  which  it  has  involved. 

4.  Lift  0/  Btokt  aud  SUatiiies.—Th»  Translation  De- 
partment, although  estabKsbed  in  the  veer  tWB,  did  not 
commence  the  publication  of  books  till  (he  year  187 1, 
when  a  treatise  on  Practical  Geometry  and  another  on 
I  Coal  and  Coal  Mining  made  their  appearance.    Up  to 
,  the  present  year  the  number  of  wor^s  published  amounts 
to  ninety-eight.    These  works   are   (ontnned   in  236 
I  volumes,  a  Chinese  volume  generally  consistmg  of  120  to 
200  peges  and  rcfwesenting  peihaps  on  an  avoiage  about 
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of  pacM  of  an  onUiiaiy  EqcUsh  work 
in  octavo^  with  aimll  pica  type.  Of  eotune  ue  style  of 
tbeonginal  as  well  as  the  style  of  translation  may  be 
such  as  to  render  this  approximate  number  rather  wide 

of  the  nrvrk. 

The  number  of  copies  of  works  sold  up  to  the  end  of 
June,  1879,  amounts  to  31,111,  representing  83,454 
volumes.  The  number  of  maps  and  charts  publi?.hed 
amounts  to  twenty  seven  sheets.  Most  of  them  are  adap- 
tatioos  of  the  charts  of  the  Hritish  Admiralty,  and  were 
printed  from  copper  plates  engraved  at  the  Kiangnan 
Arsenal.   The  number  already  sold  is  4i774  sheets. 

The  sum  realised  by  the  saW  of  books  and  cbarts  may 
be  estimated  at  aboot  i7t5oo  dollan,  or  nmgbly  3,500/. 
^  Tlie  nomben  sotd  up  to  the  present  time,  thoi^h  con- 
lidenble^  are  nothing  compared  with  what  might  have 
been  expected  among  such  an  extensive  population.  But 
with  no  regular  means  of  communication,  no  p>ostal  or 
rajlway  arrangements,  no  agencies,  and  no  adv  ertisements 
or  Other  means  of  bringing  them  into  general  not  cc  or 
distributing  them,  it  is  easy  to  understand  why  more  have 
not  already  been  disposed  of. 

The  various  periodicals,  such  as  summaries  of  foreign 
new^  political  essays,  &c.,  are  not  reckoned  in  the  above 
nomben.  From  tnree  to  five  hundred  copies  of  these 
books  are  published  and  distributed  gratuitously  to 
\  offidnls  both  in  the  vicinity  of  Shan^ai  and  in 
:  provinces. 

Forty-four  works,  representing  about  t42  volumes,  have 
been  translated,  and  are  in  various  stages  of  preparation, 
hnttte  publication  is  not  >c't  commenced. 

TUiteea  works  which  are  now  in  the  course  of  transla- 
tion and  of  vhich  tliirty-onn  vohnnet  are  alveidy  com- 
pleted. 

Fort)  -three  books  are  to  be  published  b\  tlie  Committee 
of  the  "School  and  Text-book  Series."  Most  of  these 
works  are  nearly  ready  to  be  ptaeed  b  die  printer's 


Various  trentisei  on  scientific  subjects  have  been 
pohUdied  by  PrattMtant  miaalaaaries ;  uit  about  them  it 
DOS  been  imposaiUe  to  obtain  statistics  as  to  the  ntimtaers 
aoJd. 
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The  fcUowiuy  Hst  will  give  some  idea  of  the  number 
and  class  of  scientific  vonw  that  have  lieen  translated 


THE  WILLVGHBY  SOCIETY^ 

IT  was  a  happy  thooght  to  found  an  association  under 
the  name  or  Francis  Willughby,  having  for  its  object 
the  reprinting  of  scarce  ornithological  works,  thus  kccpmg 
the  name  of  the  wTiler  of  "Ornithologijr  Libn  Trcs  "  in 
remembrance  and  doing  a  service  to  the  working  ornitho- 

*  t>eifimainn't''M4iBate  wqiMiqniNMi*rU««£«tites<i'OiiCMudct  I 
cacn  iffUfy.  II.  "OaihokBteri  ««ma."  by  Sir  Andfew  I 


logist  It  is  nearly  nine  yean  over  two  oentnries  since 
Willughby  died  (Jnly  3»  1672).  About  seven  years  younger 
than  John  Ray,  be  studied  at  Trinity  College,  Cambridge, 
under  Ray ;  but  though  at  first  the  pupil,  he  was  soon  the 

friend  and  afterwards  the  ]).ition  of  our  ijreat  English 
botanist.  Belonging  to  a  family  of  wealth  and  influence, 
Willughby  soon  married  (i6')S),  and  settled  at  Middleton 
Hall,  Warwickshire.  How  hard  he  must  have  worked 
the  materials  for  his  great  work  left  at  the  time  of 
his  untimely  death  amply  prove.  His  second  son 
(the  elder  died)  was  created  a  peer  by  Queen  Anne 
(Viscount  Middleton).  An  annuity  wns  left  to  Ray, 
who  edited  "  The  Ornithology,"  which  was  printed  in 
London  (1676}  at  the  exncue  of  Williighby's  widov. 
Willughby  has  been  called  the  ^'fiither  of  qrHcuitie 
zoology  in  this  country."  The  new  Willughby  Society 
seems  determined  to  follow  in  his  footsteps. 

The  reprint  in  fac-simiK-  of  M.  Dcsfontaincs's  "  Mrf- 
moire"  will  be  no  doubt  wt-lcoined  by  the  members, 
.ir.d  1;  is  only  by  members  that  the>c'  reprints  can  be 
obtained.  Honoured  by  botanists  in  the  beautiful  genus 
Desfontainea,  this  account  of  the  birdb  met  by  him  at 
Barb.iry  is  very  r.are  ;  and  we  agree  with  I'rof.  Newton 
that  few  papers  are  less  accessible  to  ornithologists  than 
those  published  by  the  late  Sir  A.  Smith  in  the  South 
African  Quarterly  JounuU.  We  tTOSt  the  Willughby 
Society  will  meet  with  the  svppoit  it  deserves  fiom  (he 
memhen  of  /Aw  and  from  biid^lovers  in  genend. 


ZOOLOGY  OF  THE  DUTCH  ARCTIC 
EXPEDITION' 

A  SUPPLEMENT.\KY  number  of  the  NUderlSmi' 
^  isdUs  Archiv  far  ZooU^it  just  issued  is  com- 
posed of  an  instalment  of  five  papers  describing  certain 
of  the  animals  collected  or  dredged  during  the  two  Arctic 

voyages  of  the  schooner  William  Barents,  together  with 
a  list  of  all  the  places  drcd^'cd  .\\,  and  a  map  with  theSC 
and  the  track  inarkctl  on  it.  The  ship  visited  the  north  of 
S])  17'Krgcn  and  the  west  co.ist  of  Novaia  (<cmlia,  and 
stretched  northwards  thence  almost  to  Ir.^nz-Josef 
I^ind.  All  the  drcdgings,  except  two  otT  the  north 
coast  of  Spitzl>cr^:en,  were  made  in  the  Harents  Sea, 
between  Novaia  2einlia  and  the  north  of  Norway  and 
bear  Island.  Dr.  K.  Horst  reports  on  the  Annelids. 
He  found  no  new  species  amongst  the  fifty-one  obtained 
in  the  Barents  Sea.  Hialmar  Theei  found  in  the  Kara 
Sea,  on  the  cast  side  or  Novaia  Zendia,  ninety  species. 
There  can  be  little  doubt  that  the  fauna  of  the  two  seas, 
which  join  in  several  places,  must  be  nearly  identical, 
yet  amon^'^t  the  thirty-one  species  from  the  H.ircnts  Sea 
are  fourteen  not  vet  collected  in  the  Kara  Sea.  The 
Annelid  collection  -.eems  to  have  liccri  rather  a  meagre 
one,  and  must  not  be  taken  as  representative.  The  Pyc- 
nogonids  are  described  by  Ur.  I'.  1*.  C  llo.-k.  I.N.unplcs 
of  these  were  obtained  on  fourteen  out  oi  the  entire  thirty 
dredgings  made.  They  arc  of  eight  species,  one  of  whicn 
is  new.  Amongst  them  is  one  species  of  the  genus  Colos- 
sendeis,  numerous  forms  of  which  were  obtained  by  the 
Challenger  in  southern  latitudes,  some  attaining  there 
gigantic  proportions.  The  I^tmellibranchiata  are  de- 
scribed by  Dr.  van  Harcn  Noman,  who  appends  to  his 
paper  an  important  meniDir,  illustrated  by  three  plates, 
on  the  an:itiiiu\  of  the  c\es,  gills,  and  other  |>.irts  or 
I'eiUu  (iritrtLiiitiuiii  and  other  forms;  Ur.  A.  A.  W. 
Hubrccht  contributes  a  list  of  the  fishes  ;  and  Dr.  F.  A. 
Jentink  a  few  no:cs  on  the  field  mou:ie  of  .Novaia  Zemlia, 
Curriculiis  lorijuatitSt  which,  unlike  all  of  its  alliis,  turns 
white  in  winter.  The  animal  ranges  over  the  whole  of 
.■\rctic  America,  Europe,  and  Asia,  and  in  l  ite  geological 
periods  extended  as  far  aonUi  as  England,  Gennany,  and 
the  basin  of  the  Loire. 

•  "Z-iological  Rmliagrtltttwo  WOlkm  8mnmt$Mit 
187B  and  1^79." 
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DR.  HOLUB'S  AFRICAN  TRAVELS^ 
II. 

DR.  HOLUB'S  third  and  longest  expedition  was  com- 
menced in  .March,  1875,  and  with  an  account  of  it 
the  second  volume  opens.  He  now  proposed  to  explore 
Southern  Central  .Africa,  and  having  acquired  a  great 
deal  of  experience  during  his  two  previous  journeys,  was 
justly  in  great  hopes  of  success.  The  route  this  time 
selected  was  first  10  the  Molapo  River.  As  usual  great 
herds  of  game  were  fron>  lime  to  time  met  w  ith,  wherever 
the  bush  cover  was  good  ;  then  on  to  his  old  quarters  at 
Shoshong,  where  a  few  days  for  rest  were  spent ;  from 
Shoshong  he  journcjcd  to  the  great  salt-lakes.  Elands 
were  now  met  with,  and  furnished  many  a  hearty  meal. 
The  tirst  salt  lake  was  met  on  the  morning  of  April  the 
1 8th.  Away  to  the  west  it  extended  as  far  as  the  eye 
could  see,  and  it  took  two  hours  to  travel  the  length 
of  its  eastern  coast.  There  was  a  uniform  depth  of 
barelv  two  feet,  and  it  presented  a  light  grey  surface 
edged  with  stiff  arrow-grass  and  surrounded  by  dense 
bush-forest,  whilst  around  about  it,  in  the  very  thickest  of 
the  grass,  were  considerable  numbers  of  miniature  salt- 
pans ;  indeed  every  depression  in  the  soil  contained  salt. 
The  evaporation  appeared  to  be  most  rapid.  This  salt- 
lake  was  called  Tsitane,  the  same  name  being  also  given 
to  the  adjoining  river.  Here  the  first  Baobab  tree  was 
seen  ;  it  was  a  fine  specimen,  some  twenty-five  feet  in 
height  and  nearly  fifty-two  feet  in  circumference.  Another 
larger  and  deeper  lake  was  called  by  the  natives  Karri- 
karri.  Here  baobabs  abounded.  The  third  of  the  great 
salt-lakes,  called  Soa,  is  the  largest ;  it  extends  westward 
beyond  Lake  N'gami ;  it  is  also  very  shallow,  being 
only  four  feet  in  depth.  Tnivelling  on  to  the  b.-inks  of  the 
Xaia  and  to  Tamasctzc  with  the  object  of  getting  to  the 
Zambesi  before  the  middle  of  the  month,  he  encountered 
one  of  Mr.  .Anderson's  servants  calletl  .Saul.  He  was  out 
on  an  ostrich  hunt,  and  though  an  uncommonly  bad  shot, 
managed  in  the  following  manner  to  get  more  than  his  fair 
share  of  birds  and  eggs  : — "  1  always,"  he  told  Dr.  Holub, 
take  a  man  with  me,  and  we  look  about  till  we  discover 
a  nest,  and  then  we  dig  a  hole  pretty  close  to  it  in  which 
we  hide.  The  birds  come  to  sit,  and  it  doesn't  want  a 
very  good  shot  to  knock  over  an  ostricli  when  it  is  ^ust  at 
hand.  Well,  having  made  sure  of  one  bird,  wc  stick  up 
its  skin  on  a  pole  near  the  nest,  and  except  wc  arc  seen, 
and  so  scare  the  birds  away,  a  second  ostrich  is  soon 
decoyed,  and  I  get  another  chance."  Such  "  hunting  " 
as  this  is  very  likely  to  destroy  the  tlocks  of  ostriches  in 
the  country  around  the  Kla:naklenyana  Springs.  The 
country  of  the  Madcnassnnas  was  now  entered.  These 
people  would  seem  to  be  icrfs  to  the  IJamangwatos.  They 
iire  a  fierce  race,  tall,  and  strongly  built,  the  men  generally 
with  repulsive  countenances,  though  occasionally  some  of 
the  women  were  even  nice  looking.  Their  skin  is  almost 
black,  and  their  stiff  ^voolly  hair  hangs  dow  n  for  more  than 
an  inch  over  their  temples,  while  it  is  either  cuiite  short  or  is 
kept  quite  short  over  the  rest  of  the  skull.  Many  elephant- 
Iiunling  patties  were  met  with.  One  trader  had  in  his  two 
waggons  not  less  than  7000  lbs.  of  ivory,  procured  mostly  in 
the  district  between  the  \  ictorin  Falls  and  the  mouth  of  the 
Chobe.  A  very  short  di'Umt  oh'  the  beaten  waggon-track 
revealed  herds  of  buffaloes,  striped  gnus,  Zulu  h.-irtcbeests, 
and  zebra-,  or  showed  evident  tracks  of  these  and  lions, 
(".real  trees  with  tnmks  of  sixty  feet  in  height  were  also 
met  with,  and  a  great  many  orchids  with  /v</  blossoms. 
What  a  pity  that  Dr.  Holub  did  not  bring  home  some  of 
these  !  Passing  over  an  account  of  a  rather  exciting  lion- 
hunt,  in  which  both  lion  and  lioness  got  decidedly  the 
letter  of  it,  the  jamasctzc  wood  was  left  on  July  20. 

'  "Sevfn  Vears  in  S  uth  Afr;i:ii.  Travel".  Riwarthta.  and  Iluniioe 
Advemiifn  bttotto  the  Uiamonil  Fi«td«  and  iht  Zombeu."  By  Ur.  Emil 
Hulub  (iramtalcj  by  kllcn  E.  KrcHcr).  Wilh  about  3CO  orlgiral  itiussra- 
ti;>Qi  and  a  ir.Rp.  In  t«o  Ti>tuint«.  (L'ndcn:  Sam]  $  D  Low,  Marston. 
.'^ark,  and  Kiv  ngt'  n,  titi  )  C'.ntlnucd  {f  jm  p.  38. 


The  author  was  much  struck  by  the  peculiar  way  in  which 
some  of  the  leguminous  trees  shed  their  seeds,  the  heat 
of  the  sun  causing  the  pods  to  burst  with  a  loud  explosion 
and  to  cast  the  seeds  to  a  considerable  distance  all  about. 
The  air  near  this  wood  was  full  of  .myriads  of  tiny  bees 
that  crept  into  one's  clothes,  hair,  and  ears,  making  even 
one's  nose  tingle  with  great  discomfort.  About  August  the 
loth  the  watershed  of  the  Zambesi  district  was  reached, 
and,  gazing  down  into  the  valleys  of  the  Chobe  and  the 
Zambesi,  the  author  saw  the  realisation  of  some  of  thc 
dreams  of  his  youth.  At  Impalera,  the  Lower  Chobe  and 
the  Zambesi  rivers  were  calculated  to  have  a  depth  of 
between  thirty  and  forty  feet,  but  the  reaches  anil  the 
rapids  make  all  navigation  impracticable. 

Having  obtained  permission  from  the  king,  the  Marutze 
kingdom  was  visited.  Hippopotami  and  crocodiles  were 
found  abundant  in  the  rivers,  but  all  such  creatures  had 
to  be  for  the  moment  overlooked  because  King  Sepopo 
was  waiting  to  receive  the  white  man.  At  the  banquet 
fish  of  many  sorts  seems  to  have  been  the  principal  food  ; 


KiG.  4-— Ladle  and  Calabashci. 


but  at  a  supper  also  given,  boiled  eland  Hcsh  was  served 
with  a  sauct!  made  of  meal,  .and  the  drink  was  impote 
(honey  beer).  The  king  demanded  no  present,  though, 
such  being  usual,  Holub  presented  him  with  a  Snider 
breech-loader  and  :oo  cartridges.  A  good  deal  of  inter- 
esting details  are  given  about  the  kingdom  of  Mamtze, 
which  now  extends  along  both  sides  of  the  Zambesi,  from 
Sckhose,  to  about  150  miles  south  of  the  confluence  of  the 
Kabompo  and  the  Liba.  It  is  a  most  productive  portion 
of  Africa,  as  well  adapted  for  agriculture  as  for  cattle 
breeding,  abounds  in  game,  and  seems  prolific  in  vege- 
table product*,  of  which  indiarubber  is  not  the  least 
important. 

.Not  at  once  getting  the  king's  permission  to  pursue  his 
journey  to  the  source  of  the  Zambesi,  Dr.  Holub  returns 
to  Panda  .Ma  Tenka,  and  then  accompanied  his  friends 
Wcstbeech  and  Francis  on  a  visit  to  the  Victoria  Falls, 
which  were  about  fifty  miles  oflT,  which  are  declared  to  be, 
so  far  as  the  author's  experience  goes,  the  most  imposing 
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phenomena  in  the  world.  Slaying  there  three  days,  after 
the  amusement  of  a  lion  hunt  and  several  adventures, 
they  returned  on  September  24  to  Panda  Ma  Tenka. 
With  somewhat  failing  health  our  author  once  again  turned 
his  face  to  the  sources  of  the  Zambesi ;  but  when  he  got  to 
Sesheke  the  king  told  him  he  had  been  too  long  in  coming, 
that  it  vras  too  late  to  go 
now,  and  he  had  not  kept 
the  guides  waiting  for  him. 
The  king  de  lared  it  would 
take  him  over  four  months 
to  reach  the  Zambesi  sources 
in  the  kingdom  of  the  Iwan- 
yoe.  .An  elephant  hunt  on 
a  grand  scale  took  pl.-.c? 
about  this  time,  but  ended 
in  a  panic,  during  which  the 
whole  herd  of  elephants 
escaped  ;  but  a  lion  hunt  w;is 
more  successful.  Dr.  Holub 
says  he  heard  that  one  of  the 
days  during  another  groat 
elephant  hunt  a  herd  of  over 
a  hundred  elephants  had 
been  seen,  but  although  .it 
least  10,000  bullets  had  been 
fired  off,  only  four  elephants 
had  been  killed.  .At  last 
leave  was  given  to  the  author 
to  accomp.any  some  of  the 
queens  who  had  come  from 
the  DaroCse  country,  and  on 
December  i  he  was  0)1" 
Three  royal  canoes  were 
pl.iced  at  his  disposal,  but 
he  had  to  ask  for  a  founh, 
and  even  then  his  servants 
had  to  proceed  on  foot  along 
the  banks.  The  Barotse 
rapids  were  safely  ascended, 
but  at  the  rapids  known  as 
Mutshila  Aumsinga  one  of 
the  canoes,  that  which  carrli  .l 
allhisprovisions.gunpowiUr, 
medicines,  and  namr.il  hii- 
torvcollcctions,  was  capsized, 
aa^ihisendedallhis  schemes 
of  penetrating  f.Tr  into  the 
country  ;  and  thus  the  pre- 
parations of  seven  previous 
years  proved  fruitless.  The 
severe  wetting  and  the  ex- 
treme disappointment, 
brought  on  a  dangerous  at- 
tack of  fever,  and,  growing 
worse  and  worse,  there  was 
finally  no  alternative  but  to 
return.  After  a  long  delay 
at  Sesheke  in  hopes  of  re- 
covery he  was  compelled, 
after  some  weeks,  to  revisit 
Panda  Ma  Tenka.  .An  inte- 
resting account  is  given  of 
the  manners  .and  customs  of 
the  ^larut^e  tribes.  They 
seem  to  believe  in  a  Supreme 
Being  in  good  and  evil 
spirits,  in  the  continued  ex- 
istence after  death  ;  they  arc 

fair  agriculturists  and  goo  1  cattle  breeders,  having  a  fertile 
soil,  a  genial  climate,  and  abundance  of  water;  though  the 
tsetse  fly  is  met  with,  game  .abounds  ;  Kaffir  com,  maize, 
beans,  cotton,  and  tobacco  are  cultivated ;  salt  is  expensive ; 
beer  from  com  is  usually  drunk  at  meals  ;  they  have  also 
a  cider-like  drink  and  the  honey  beer.    The  people  are 


cleanly  in  their  persons  and  keep  their  food  material  in  well- 
washed  wooden  or  earthenware  bowls  or  in  suitable  baskets 
or  calabashes.  Some  of  these  are  very  tastefully  decorated, 
and  in  the  accompanying  figures  ( Fig.  4)  one  will  be  seen 
with  animal  designs.  The  medical  knowledge  of  the 
Marutze  would  appear  to  be  in  advance  of  many  of  the 


Fig.  5.— Rock  ca*t>  •nd  infcriplbni  of  Bushmen. 


South  African  tribes  ;  they  know  the  properties  of  a 
number  of  medicinal  or  poisonous  plants;  the  treatment 
of  fever,  coughs,  and  wounds.  Bleeding  was  a  common 
operation  among  them,  and  was  employed  in  cases  of 
neuralgia  or  to  reduce  inflammation. 
After  many  troubles  and  trials  Panda  Ma  Tenka  was 
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left,  and  the  return  journey  was  inaclc  by  ;he  way  of  the 
Makalaka  ami  W  est  Matabclc  countrie'  ,  and  a  hparty 
welcome  was  given  to  the  traveller  on  his  arriving  at  Shos- 
bong  by  the  Mackeozies.  While  here  the  news  arrived 
that  war  had  broken  out  in  the  Transvaal  between  the 
Boen  and  SekokunL  The  ioumcy  to  the  Diamond  Fields 
was  made  by  Limpopo»  and  shortly  Kimberley  was  for  the 
rirarUi  time  reached.  Settling  at  BttHfontein,  the  doctor 
with  indefatigable  energy  soon  got  into  large  practice, 
and  during  two  years,  surrounded  by  the  various  animals 
and  birds  lie  had  collected  in  this  journey,  his  esta- 
blishment uab  quite  a  menagerie.  (  ne  holiday  he  paid 
a  visit  to  the  (  'range  Free  State.  When  he  viewed  the 
Rocky  Caves  used  by  the  Bushmen,  he  was  particularly 


attracted  by  the  remarkable  carvings  on  the  rocks  done 
by  the  Bushmen  to  adorn  their  primitive  abodes.  A 
sketch  of  some  of  these  is  represented  in  the  adjoiniiw 
woodcut  (Fig.  s).  The  rock  is  chiellv  •  sandstone,  and 
the  drawings  are  frequently  executed  in  coloured  ochres. 

After  a  coasideraUe  period  spent  at  Hullfontein,  at 
Grahamstown,  at  Port  Elizabeth,  and  at  Cape  Town,  he 
embarked  on  hoard  the  Gcrmattin  for  Europe  in  August, 
i.S'rVr  htingin.;;  wiili  han  large  ethnological  and  natural 
history  cullection-.  While  the  authors  travels  have 
added  sonielliing  to  our  previous  knowledge  of  the  geo- 
graphy of  the  portions  of  Africa  he  traversed,  his 
account  of  the  n  is  really  pleasant  reading,  and  will  be 
found  ot  special  interest  to  the  naturalist  and  sportsman. 


ELECTRIC  LIGHTISG  • 

III. 

DECIDEDLY  the  most  siu  ce-ssl  il  appl. cation  of  the 
electric  light  in  London  is  at  the  Cannon  Street 
station  of  the  South  Eastern  Railway.  The  Charing 
Cross  station  of  that  Company  has  been  lit  up  by  the 
Birush  system,  and  the  Bricklayers'  Anns  goodsrvards 
and  sheds  by  Mr.  Crompton's  system,  so  diat  the  South 
Eastern  Railway  officials  have  an  admirable  competitive 
trial  proceeding  within  easy  reach  of  inspection.  The 
Cannon  .Street  station  is  lit  up  b\  ■!  c  Hriti^h  Electric 
Light  Company  with  Gramme  machines  and  Hrockie 
lamps. 

The  engine— one  of  Marshall's  semi-portable  ty|.e-  is 
of  14  horse  power  nominal,  and  has  a  double  cylinder  on 
a  locomotive  boiler.  The  power  is  transferred  by  counter- 
shl^Ung  to  the  dynaBUhmachines  by  a  system  specially 
designed  for  the  purpose,  which  is  shown  in  the  follow- 
ing sketch  (Fig.  2).  Large  heavy  fly-wheel  pulleys  give 
a  second  motion  to  the  fly-wbed,  which  scones  great 


sieaiiii.cs  .III  c>.>entiril  icature  of  electric  lighiing.  The 
engine  is  controlled  by  ILirtnell's  automatic  governor, 
which  regulates  the  e.\p.in>.iun-gear  of  the  gnginc  ana 
secures  great  uniformity  of  actton. 

The  dv-namo-aaachines  are  of  a  new  dass  of  Giamin^ 
of  high  electromotive  force,  and  they  generate  currents 
powerful  enough  to  work  five  lamps.  The  current  pro- 
duced is  of  a6  vehers  strength,  and  works  a  etfoiit  of  about 
8  ohms  resistance,  thus  giving  an  electromotive  foice  of 
208  volts.  There  arc  two  machines  at  work,  working  ten 
lamps-  eight  being  inside  the  station  and  two  outside. 
The  d\  namos  are  fed  by  smaller  Grammes,  as  shown  in 
Fig.  -^ 

The  lamps  arc  Hrockie's,  the  mechanism  of  which  is 
extremely  simple,  consisting  only  of  one  magnet  with  a 
clutch,  which,  b)  means  of  a  branch  circuit,  (leriodically 
interrupted  by  the  commutator,  readjusts  the  arc  by 
letting  the  datdl  fall,  which  releases  the  carbons  and 
brings  them  momentarily  together,  and  then  picks  them 
up  a{»in  very  smartly,  so  as  to  separate  themtlie  re- 
quirttl  distance.  This  gives  the  lamp  a  bUnUag  habit. 


which  at  first  is  peculiar,  but  which  one  soon  gets 
accustomed  to  and  ignores.  The  diagram  (Fig.  3 
dearly  illustrates  how  this  is  done.  The  magnets 
am  nted  on  shunts,  two  lamps  being  on  two  shunts  and 
one  lan^  «n  the  odier.  The  shunts  are  of  smaller  wire 
than  that  of  the  main  circuit,  but  they  do  not  interfere 
with  the  main  current,  which  passes  through  the  carbons 
— ^in  fact  the  shunts  reduce  the  total  resistance  of  the 
circuit.  The  lamps  burn  for  four  and  a  half  lunirr,  but  it 
is  intended  to  introduce  a  double  set  ot  c.irh  jus,  which 
will  of  course  duplica;c  this  timc. 

Mr.  Brockie  h.is  introdurcd  (juitc  a  new  principle  into 
electric  lighting,  an<l  certainly,  to  judge  from  the  efi'ect  at 
Cannon  Street,  his  success  is  untpialificd.  It  remains  to 
be  seen  how  far  this  siicccss  is  repeated  at  the  General 
Post  Oifice,at  Victoria  Street,  Manchester,  at  Prince's 
Dock,  Livnpool,  and  in  the  town  of  Liverpool  itself. 
We  certainly  would  like  to  see  a  good  west-end  street, 
tay  l^cadilly,  Regent  Street,  or  the  Ha)  market,  lit  up  by 
this  system. 

Another  system,  not  yet  extensively  employed,  is  Joel's 


improveii  incandescent  electric  lamp.  In  the  latter  part 
of  1878  considerable  interest  wasexdted  n  both  Bcientific 
and  commercial  circles  by  the  announcement  that  M. 
Werdcrmann  had  succeeded  in  the  so-called  division  of 
the  clectricligbt  by  an  invention  based  on  the  incandescent 
principle.  His  system  was  exhibited  on  an  experimental 
scale  only  for  some  time,  and  then  suddenly  disappeased 
from  public  notice. 

This  incandescent  princi[ile  has  recently  been  revived, 
with  many  and  ingenious  improvcncnts  in  the  mechanism 
of  the  lamp,  by  Mr.  Joel.    An  illu>tratuui  ■  r  tlu  hanging 
lamp  is  shown  in  I'ig.  4.    The  light  is  reproduced,  as 
the  case  in  M.  W  i  rilerinann's  system,  by  the  he.iting  to  in 
candescence  of  the  end  of  a  small  ro  1  or  |>encil  of  carbon 
,  fwming  one  electrode,  which  protrudes  through  a  pair  ^ 
j  contact  jaws  and  abuts  upon  a  fixed  cylinder  of  copper 
'  fonning  the  other  electrode.  The  carbon  pencil  consumes 
at  the  rate  of  2^  to  3  inches  per  boor  for  Ugbtc  ef  too 
I  candle-power  and  upwards,  and  is  fed  forward  according 

1  to  the  consumption.   The  length  of  carbon  in  r  ' 

between  the  contact  jaws  and  the  fixcl  electrode  is 


J 

tbree^uarters  of  an  inch,  and  tbi^  by  the  passage  ef  the 


Digitized  by  Google 


May  \%  1881 J 


NATURE 


61 


current,  is  rendired  hi^-lily  incandescent,  chiell\  liowever 
at  that  part  near  the  copper  electrode,  where  the  pencil 
becomes  pointed,  and  therefore  more  intensely  heated. 
There  is  al>o,  in  addition  to  this,  a  glow  or  ll.>:nc-hke 
ajppeaADce  from  the  sides  of  the  consuming  carbon  to 
toe  copper  dectrode,  the  light  thus  apparently  taking  an 
istcnuediate  position  between  the  purely  incandescent 
ifrtcm  md  that  of  the  arc.  The  beated  point  of  carbon 
become*  anted  at  the  tip  in  a  peculiar  manner,  as  though 
it  were  viscous  in  shape,  somewhat  like  a  nmsbioein 
%vhcre  it  wastes  away,  and  is  rqdaced  bj  the  gradual 
forward  motion  of  the  pencil. 

The  fixed  electrode,  whi  :h  may  be  entirely  <rf  copper 
or  with  a  graphite  insertion,  remains  intact  without  any 
appreciable  wear. 

The  chief  improvements  in  this  lamp  consist  in  the 
simplitkatum  and  icrtainty  of  action  of  the  mechanism  in 
connection  w  ith  the  contac  t  jaws  for  clamping  the  carbon 
pencil,  by  v» hu  h  n.e.ins  the  lateral  pressure  of  the  jaws 
and  the  feeding  of  the  carbon  arc  attained  by  the  com- 
bined action  of  one  actuating  weight,  as  shown  in  the 
diagram,  F^.  5.  It  be  seen  from  this  that  the  lateral 
piemiie  is  dius  al»  i)  ^  proportional  to  the  downvard 
pressoie,  and  nay  bo  varied  to  suit  any  conditions.  The 
details  devised  for  rendering  the  lamps  in  the  same  circuit 
independent  of  cath  ollu  r.  nr.il  its  general  adaptability 
for  interior  and  dmntitic  ii^;hung,  constitute  an  important 
advance  on  anything  which  has  gone  before. 

On  referring  to  the  sectional  view  of  the  lamp.  Fig.  5, 
s  is  the  fixed  copper  ekctrade  upon  which  abuts  the  point 


of  the  carbon  f,  which  is  rendered  intensely  incandescent 
by  the  passage  of  the  current  between  the  jaws  and  the 
copper  c\  Under.  The  jaws  are  shown  at  .1  clamping  the 
carbon  pencil.  The  actuating  weight,  w,  which  gives 
both  the  feeding  motion  to  the  pencil  as  it  consumes,  and 
the  lateral  pressure  to  the  jaws,  is  suspended  by  continuous 
cords  to  the  top  of  the  lamp  b,  the  cords  then  passing 
down  through  the  weight  ana  under  one  of  the  rollers  at  r, 
up  again  through  a  roller  attaelied  to  the  carbon  holder, 
thenMclc  agam  through  anotlier  roller  at  R,  and  ending 
at  the  weight.  The  rollers  R  are  attached  to  a  light  tube, 
p,  wh:ch  j  a.sses  down  through  a  nipple,  N,and  terminates 
in  a  tlangc  under  the  horizontal  arms  of  the  j.iw-,  and  lifts 
them  according  to  the  leverage,  thus  protlucmg  the  lateral 
pressure  on  the  pcntil.  The  top  ot  thi--  tube  has  also 
aiucbed  to  it  the  annatiire.  A,  of  an  electro  magnet  S, 
wound  with  fine  wire  and  arranged  in  a  shunted  circuit  in 
such  a  manner  that  as  long  as  the  normal  condition  of 
the  light  is  maintained  it  is  neutral ;  but  if  an  arc  should 
be  accidentally  formed  between  the  carHnn  >■  and  the 
copper  B,  the  electro-magnet  comes  int  -  ;i  i  on  in  opposi- 
tion to  the  controlling  weight,  and  frees  the  jaws  from 
hterel  pressure,  thereby  allowing  the  carbon  pencil  to 
descend  freely  and  establish  contact. 

The  carbon-holder  is  also  arranged  (Fig.  6)  so  that 
when  the  pencil  is  very  nearly  consumed  the  lamp  is 
automatically  short-circuited  by  the  lever  at  I-  making 
contact  with  the  arm  carrying  the  copper  electrode. 

The  stem  or  body  of  the  lamp  forms  an  important  part 
of  the  whole,  being  fonned  of  metal  tnbbig  in  two  semi- 


circular halves,  each  half  forming  part  of  the  electrical 
tin-uit,  the  current  traversing  one  side,  of  which  the  jaws 
form  part,  passing  through  the  carbon  pencil  to  the  copper 
elecirixle,  and  returning  by  the  other  side  of  the  lamp. 

The  two  sides  are  closed  mechanically  (but  insu- 
lated electriL.ill)  from  eadi  Other)  by  the  latch  and  knob 

Fig.  5,  which  also  autooutically  sbort-drcuits  the  lamp 
when  opened  for  die  purpose  of  putting  in  ftnesh  catton, 
thus  randeriog  it  perfectly  safe  in  hancUiog.  There  are 


ingenious 


Fic.  4.  »• 

arraqgements  attached  to  this  system  for 
sm^ung  a  lamp  on  or  oflT,  with  resistances  equivalent  to 
that  of  Ok  lamp ;  but  upon  these  it  is  unnecessary  tO 
dwell,  theee  adjuncts  being  common  to  many  systems. 

Pfof.  Adams  stated  at  the  Society  of  Alts  <hat  with  thia 
system  an  illuminating  power  of  71$  Candle*  per  hosee* 
power  could  be  obtained. 
If  incandescent  lighting  is  nunc  opensive  than  tw 
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ate  •ystem,  ivliich  H  oeceisarihrw  when  Uw  carrent  hat 
to  traverse  a  number  of  smair  lights,  it  has  the  great 
advantage  of  possessing  perfect  steadiness,  which  an 
arc  lamp  can  never  rival,  and  for  interior  lighting  this  is 
of  gre;il  importance.  The  cost  of  carbons  constitutes 
an  important  item  in  the  expense^  attached  to  electric 
lighting  as  now  employed,  and  it  we  consider  that  in 
some  incandc5ccr<t  systems  the  <  ynsumjKion  o!"  material 
is  for  a  considerable  j-eriod  nothing  at  all.  we  may  still 
work  ccunoniically  even  though  usin|r  CODSldeiably  more 
horse-power  to  obtain  our  results. 

Incandescent  lamps,  however,  as  at  present  con- 
structed, are  limited  to  small  Ughts  and  a  certain  steady 
strength  of  current,  as  any  sudden  increase  is  apt  to 
break  the  thin  carbon  fdament  emnloyed.  In  addition  to 
this  it  is  necessary  to  protect  the  incandescent  carbon  of 
Snch  lamps  from  the  mfluence  or  access  of  oxygen,  as  it 
would  be  rapidly  consumed  by  even  the  slightest  amount 
of  oxygen  prL-scnt.  'riK-rcfoic  it  ii-,ii5t  l)e  i)rotcctcd  by 
inclosing  it  in  .i  varuuin,  .ind  u  ;•.  a  matter  uf  consider- 
able difticulty  to  produce  a  sulViciently  perfect  vacuum  to 
prevent  some  small  quantity  of  tree  oxygen  from  coming 
into  contact  with  the  light-givinj;  material.  Incandescent 
lamps  are  very  capricious.  Difficulties  arise  from  the 
extreme  thinness  and  delicacy  of  the  glass  employed, 
leakage  from  defective  sealing  or  fractures,  the  liatHlity 
of  the  incaadesoeot  material  to  shake  loose  In  its  supports, 


P 


Fig.  6. 


and  the  great  care  required  in  manipulation.  The  Joel 
lamp  is  free  from  these  objections,  and  as  in  lamps 
that  are  purely  incandescent,  the  heat  is  produced  by  the 
current  only  (the  carbon  not  undergoing  combustion  by 
reason  of  the  absence  of  oxygen),  it  follows  that  the 
incandescent  portion  cannot  attain  so  high  a  temperature 
as  when  the  carbon  consumes,  and  therefore  tne  light 
must  necessarily  be  of  less  power  than  that  in  the  lamp 
described.  The  olVuxs  of  the  Electric  Light  .Agency  in 
'.hiccn  \  ;;  toria  Street  arc  lighted  by  this  system,  and  in 
the  workihoj)  •.-.vo  of  these  1  inijis  ta<c  the  place  of  fifteen 
gas  jct-^  vnth  highly  -ati-.factory  results.  The  carbons 
employed  are  of  5  mm.  diameter,  and  in  length  of  about 
I  m.  The  lur.p  burns  for  seven  or  fourteen  hours, 
according  to  the  dimensions  of  the  carbon. 

The  Swan  lamp  is  the  only  purely  incandescent  lamp 
that  has  met  with  anjr  success  in  England.  The  Maxim 
light,  tiw  most  soccessfiil  in  America,  has  not  reached 
here  yeb  Dr.  Draper's  house  in  New  York  is  lit  by  it, 
and  he  is  able  to  manipulate  his  lamps  with  all  the  ease 
and  comfort  of  gas-fittings.  Sir  Willi, itn  .\rrustrong.  at 
Craigside,  near  Newcastle,  has  utilised  a  brook  to  run  a 
dynamo-machine  by  means  of  a  turbine,  and  he  is  able 
to  maintain  thirty-seven  Swan-lights  in  his  hou^c.  Mr. 
Spottiswoode  occasionally  gratifies  his  friends  by  illu- 
minating his  rooms  with  Swan-lights,  and  the  rooms  of 
the  Royal  Society  were  so  lit  at  their  last  s<firi$.  But  such 
lamps  remain  luxuries,  and  nothing  more. 


Wherever  the  dectric  light  has  been  introduced  for 
internal  illunuoation  it  has  met  with  conddenble  Ihvour. 
It  not  only  lowers  the  temperature  of  a  gas-lit  room  within 

reasonable  bounds,  but  it  clears  the  atmosphere  of  vitia- 
tions, and  men  work  more  cheerfuUv  and  better.  In  fact 
the  extra  amount  of  work  i;ot  out  of'  men  is  said  in  some 
instances  to  pay  for  the  change.  Moreover,  since  it 
renders  the  illumination  comparable  with  that  of  daylight, 
it  enables  the  aged  and  the  weak-sighted  to  read  and 
work  without  spectacles, 

Electric  lighting  has  however  passed  the  experimental, 
it  has  now  reached  the  practical  stage. 


HOW  TO  PREVENT  DROWNIXG 

I WISH  to  show  how  drowning  nii;<ht,  under  ortlinary 
circumstances,  be  avoided  even  in  the  case  (jf  |K;rson-. 
oihervrise  wholh  ignorant  of  what  is  called  the  art  of 
swimming.  The  numerous  frightful  casualties  render 
every  working  suggestion  of  importance,  and  that  which 
1  here  offer  I  venture  to  think  is  entirely  available. 

When  one  of  the  inferior  animals  takes  the  water,  falls, 
or  is  thrown  in,  it  instantly  beghis  to  walk  as  it  does  when 
out  of  the  water.  But  when  a  man  vdio  cannot  "swim" 
falls  into  the  water,  he  makes  a  few  msmodic  struggles, 
throws  up  his  arms,  and  drowns.  The  brute,  on  the 
other  hand,  treads  water,  remains  on  the  surface,  and  is 
virtually  insubmer;;ib!c.  In  order  then  to  escape  drowning 
(  it  is  only  nc>:cs-.ar\  to  do  as  tl.c  brute  docs,  and  that  is  to 
tread  or  walk  tlu-  water.  The  brute  has  no  advantage  in 
regard  of  his  rcl.itive  weight,  in  respect  of  the  water,  over 
man,  and  yet  the  man  perishes  while  the  brute  lives. 
Nevertheless  any  man,  any  woman,  any  child  who  can 
walk  on  the  land  may  also  walk  in  the  water  iu,t  as 
readily  as  the  animal  does,  if  only  he  will,  aud  that  with- 
out any  prior  instroctioa  or  drillmg  whatever.  Throw  a 
dog  into  the  water  and  he  treads  or  walks  the  water 
ihstanthr,  and  there  is  no  imaginable  reason  why  a 
human  being  under  like  dreumstances  should  not  do  as 
the  dog  does. 

The  brute  indeed  walks  in  the  water  instinctively, 

whereas  the  niin  has  to  be  told.  The  ignoranLe  of  so 
simple  a  p  wsibilily,  namel>-  the  possibility  of  treading 
water,  strikes  me  as  one  of  the  most  singular  things  111 
the  history  of  man,  and  speaks  very  little  indeed  for  his 
intelligence.  He  is,  in  fact,  as  ignorant  on  the  subject  as 
is  the  newborn  babe.  Ferh.ips  something  is  to  be  ascribed 
to  the  vague  meaning  which  is  attached  to  the  word  swim. 
When  a  niao  SWims  k  means  one  thing,  when  a  dog 
swims  it  meant  another  and  quite  a  different  act.  The 
dog  is  wholly  incapable  of  swimming  as  a  man  swims, 
but  oothiiig  is  more  certain  than  that  a  man  is  capable 
of  swimming,  and  on  the  inatan^  too  as  a  dog  swimsy 
without  any  previous  training  or  instmction,  and  that  bjr 
so  doing  without  fear  or  hesitancy,  he  will  be  just  as  safe 
in  the  water  as  the  dog  is. 

The  brute  in  the  w.iter  continues  to  go  on  all  fours,  and 
\  the  man  who  w  ishes  to  save  his  life  and  cannot  other«"ise 
swim,  must  do  so  too,  striking  altcrn.iti-ly,  one  two,  one 
two,  ijut  without  hurry  or  precipit.it imi,  with  hand  and 
foot,  exactly  as  the  brute  docs.  Whether  he  be  provided 
with  paw  or  hoof,  the  brute  swims  with  the  greatest  case 
and  buoyancy.  The  human  being,  if  he  will,  can  do  so 
too,  with  the  further  immense  advantage  of  having  a 
paddle-formed  hand,  and  of  being  able  to  rest  himself 
when  thed,  by  floating,  a  thing  of  which  the  animal  has 
no  conception.  Bridlget  Monqr,  ■  poor  Irish  emigrant, 
saved  her  own  life  and  her  three  chil&cn's  Uves,  when 
the  ste.imcr  conveying  them  took  fire  on  Lake  Erie,  by 
floating  herself,  and  making  them  float,  which  simply 
consists  in  lying  quite  still,  with  the  mouth  shut  and  the 
head  thrown  well  back  in  the  water.  The  dog,  the  horse, 
the  cow,  the  swine,  the  deer,  and  even  tlie  cat,  all  take  to 
the  water  on  occasion,  and  siutain  themselves  perfealy 
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without  any  prior  experience  whatever.  Nothing;  i>  less  | 
(fifficult,  whether  for  man  or  brute,  than  to  tread  ua'.cr,  \ 
Orca  for  the  first  time.  I  have  done  so  often,  using  the 
feet  alone  or  the  hands  alone,  or  the  whole  four,  many 
tiiMSi  with  peritafM  one  of  my  children  on  my  back. 
Once  I  recollect  bang  carried  a  good  way  out  to  sea  by 
Ae  icoading  tide  at  Bouloea^  hot  regained  the  shore 
•tthont  difficulty.  A  drop  of  water  once  paiaed  duough 
the  rima  of  the  glottis,  and  on  another  occasion  I  expe- 
rienced such  sudden  indisposition  that  if  I  had  been 
unable  to  float,  it  must,  I  think,  have  gone  hard  with  mc. 

.Men  and  animals  are  able  to  sustain  thcmschcs  for  1 
long  distances  in  the  water,  and  would  do  so  muth 
oAoier  were  they  not  incapacitated,  in  rc^^Mni  of  the  ' 
fonner  at  least,  by  sheer  terror,  as  well  as  complete 
kjBOiaace  of  their  real  powers.  Webb's  wonderful  en- 
TOMMy  will  never  be  forgotten.  But  there  are  Other 
imtwiKtff  only  less  remarkable.  Some  years  since,  the 
tweod  mate  of  a  ship  fell  overboard  while  in  the  act  of 
fisting  a  sail.  It  was  blowing  fresh ;  the  time  was  night» 
and  the  place  some  miles  out  in  the  stonny  Gennan 
Ocean.  The  hardy  fellow  nevertheless  managed  tOgMin 
tie  English  coast.  Brock,  with  a  dozen  other  pilots,  was  1 
phing  for  fares  by  Yarmouth  ;  and  as  the  main-sheet  was 
belayed,  a  su  lden  puft'  of  wind  upset  the  boat,  when 
presently  all  i)crished  except  lirock  himself,  who,  from 
four  in  the  afternoon  of  an  October  evening  to  one  the 
neit  morning,  swam  thirteen  miles  before  he  was  able  to 
hail  a  vessel  at  anchor  in  the  ofting.  Animals  themselves 
are  capable  of  swimming  immense  distances,  although 
onaUe  to  rest  by  the  way.  A  dog  recently  swam  thirty 
ailes  in  America  in  order  to  rejoin  bis  master.  A  mule 
and  a  dog  washed  overboard  durisg  a  gale  in  the  Bay  of 
Biscay  have  been  known  to  make  their  way  to  shore.  A 
dog  swam  ashore  with  a  letter  in  his  mouth  at  the  Cape 
of  Good  Hope.  The  crew  of  the  ship  to  which  the  do^ 
bdonged  all  perished,  which  they  need  not  have  done 
had  they  only  ventured  to  tread  water  as  the  doj;  did. 
Asa  certain  ^hip  was  labouring  heavily  in  the  trouj^h  of 
the  sea,  it  was  found  needful,  in  order  to  lighten  the 
ressel,  to  throw  some  troop-horses  overboard  which  had 
been  Uken  in  at  Corunna.  The  poor  things,  my  infor- 
oaoi,  a  staff-surgeon,  told  me,  when  they  found  them- 
\  silscs  abandcmed,  faced  round  and  swam  for  miks 
after  the  vessd.  A  man  on  the  east  coast  of  Lincoln- 
shire saved  quite  a  number  of  lives  by  swimming  out  on 
kcrseback  to  vessels  in  distress.  He  commonly  rode  an 
Cid  grey  marc,  but  when  the  mare  was  not  to  band  be 
rx>k  the  first  horse  that  offered. 

The  los:,  of  life  from  shipwreck,  boating,  bathing, 
skating,  fishing,  ;tnd  accident.! I  immersion  is  so  disas- 
troosly  great,  th.it  every  feasible  proced\ire  calculated  to 

IMert  it  ought  to  l>e  had  recourse  to.  I'eople  will  not 
consent  to  wear  life-prescn-crs,  but  if  they  only  knew 
diat  in  ibeir  own  Umbs,  properly  used,  they  possessed  the 
laait  efident  of  life-preservers,  they  woula  most  likely 
andl  thuMdves  of  them.  In  every  school,  every  house, 
.  there  onsht  to  be  a  slate  tank  of  sufficient  depth,  with  a 
'  trickle  of  water  at  one  end  and  a  syphon  at  the  other,  in 
order  to  keep  the  contents  pure.  A  pail  or  two  of  hot 
water  would  at  any  time  render  the  contents  sufficiently 
irarm.  In  such  a  i.ink  every  child  from  the  time  it  could 
*alk  ought  to  be  made  to  tre.id  water  daily.  Every  adult, 
when  the  opportunity  presents  itself,  should  do  so.  The 
psiaiad.injunction  should  be  pasted  upon  all  boat-houses, 
00  every  boat]  at  every  bathing  place,  and  in  every  school. 
''Tread  water  when  you  find  yourself  out  of  your  depth" 
is  aU  that  need  be  said,  unless  indeed  we  add,  "  Float 
when  yon  are  tired."  Every  one,  of  whatever  age  or  sex, 
or  however  encumbered  with  clothing,  might  tread  water 
w-ith  at  least  as  much  facility,  even  in  a  breaking  sea,  as 
a  four-footed  animal  does.  The  position  of  a  person  who 
treads  water  is,  in  other  respects,  very  much  safer  and 
better  than  is  the  sprawling  attitude  which  we  assmne  in 


ordinary  swimming'.  And  then  the  beauty  of  it  is  that 
.ve  can  tread  water  without  any  preliminary  teaching, 
whereas  "  to  swim  "  involves  time  and  pain^  entails  con« 
siderable  fatigiM|  and  is  very  seldom  a<wqtatdy  acquired 
after  aU, 

The  Indians  on  the  Missouri  River,  when  they  have 
occasion  to  traverse  that  impetuous  stteaa^  faivariabl^ 
tread  water  yxA  as  Ae  dog  treads  it  The  narives  or 

Joanna,  an  island  on  the  coast  of  Madagascar,  young 
persons  of  both  sexes,  walk  the  water  carrying  fruit  and 
vegetables  to  ships  becalmed,  or  it  may  be  lying-to, 
in  the  offing  miles  awa\ .  .Some  Croomcn  whose  canoe 
upset  befoie  my  eyes  in  the  se.iw.iy  on  the  coast  of  Africa 
walked  the  water,  to  the  s;ife-kecping  of  their  lives,  with 
the  utmost  facility  ;  and  I  witnessed  negro  children  on 
other  occasions  doing  so  at  a  very  tender  age.  At 
Madras,  watching  their  opportunity,  messengers,  wiUi 
letters  secured  in  an  oilskin  aq>,  plunge  into  the  boiling 
sur^  and  malce  thdr  way,  treating  the  water,  to  the 
vcsads  outside,  through  a  sea  in  which  an  ordinary  Euro* 
pean  boat  will  not  live.  At  the  Cape  of  Good  Hope  men 
used  to  proceed  to  the  vessels  in  the  ofTmg  through  the 
mountain  billows,  treading  the  water  as  they  went  with 
the  utmost  security.  .And  yet  here,  on  our  own  shores, 
and  amid  smooth  waters,  men,  women,  and  children 
periih  like  flies  annually,  when  a  little  properly-directed 
effort— treading  the  water  as  1  have  said — would  haply 
suffice  to  rescue  them  every  one; 
Belfast  Henry  MacCormac 


NOTES 

We  learn  from  the  Ttma  that  at  tho  meeting  of  the  Koyal 
SiKioly  on  Thurhday  last  the  vacaticies  in  the  li-st  of  foreign 
mcmljcrs  were  filled  by  the  election  of  Gabriel  Augu.'tc  TUabrce 
of  Pari*,  Jean  CbarlesJ  Maiignac  of  Geneva,  Carl  NagcU  of 
Mooidt,  and  Ckd  Wekrstms  of  Berlla. 

SiK  John  Lubbock  lias  been  nominated  to  succeed  Prof. 
AUmaa  as  piciident  of  the  Linnean  Society,  and  Mr.  G.  J. 
Roaaass  for  the  post  of  aoologkal  aeoitaiy,  vacant  by  Mr. 
Abio^a  hunonMd  deadi. 

In  the  current  nnmber  of  the  Rtmu  Sekn^^^  ihm  is  aa 
article  by  M.  de  Lacaze-Dnthiers  descriptive  of  an  iaieretting 
enterprise  on  which  he  is  cn5;aj;e<I,  vi/.  the  con>truclion  of  a 
xoological  labontoiy  at  Port  Vcadres.  liacked  by  the  recom- 
nendatlon  of  the  Aoadawy  of  Sdence*,  he  obtained  a  liberal 
offer  from  the  muoidpal  anthorides  of  the  pfam^  whkh  aoMng 
other  cowideralions  determined  him  in  the  sdecdoB  of  the  lite. 
.Altogether  he  is  j  iuviiii  d  uiih  32,ex;o  francs  as  a  capil.1l  i-um, 
750  francs  per  annum  as  a  fixed  iiicume,  with  the  gift  of  building 
gronad  and  a  boat  It  will  thus  be  seen  that  the  awddpal 
authorities  deserve  all  credit  for  the  substantial  enuooisgtut 
which  they  have  extended  to  the  undertaking.  In  a  few  months 
the  laboratory  will  be  completed,  and  is  then  to  be  thrown  open 
to  workers  of  all  nationalitiej>.  As  iu  sitoation  on  the  c>  ast  of 
the  Mcdilenanaaa  la  an  admiwhie  one  for  the  procuring  of  fauna, 
the  tnstiintioB  k  hi  ctery  way  fcvoorably  circumatanoed,  and  we 
cordially  wish  it  aU  SBceeia. 

Thb  Rmibh  IVaaiit  of  Vcmia  Coauaiamon  having  eiprcaaed 
a  des'u-e  for  on  understanding  with  the  Ffcndi  Coouniarian,  SO 
as  to  secure  a  uniform  method  of  observation,  H.  d'Abbadie  aad 
.M.  Tisscrand  are  coming  tO  London  to  OOBpare  aolOS  wllb  the 

K.nglish  Commission. 

A  LEITKR  from  M.  Mascart,  director  of  the  French  Leair.U 
Meteorological  Bttican,  read  at  la&t  week's  meeting  of  the  Paris 
Academy  of  Scieooc%  stated  that  the  French  Govenunent  intend 
to  cauddiah  aa  observatory  for  tONatrial  magnaHsm  at  Cape 
Horn.  The  cipeditkM  wiU  aotoat  hilbeiamvaiaal  M  wiU 
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lake  ibe  astronomers  who  are  to  observe  ibc  appraaciiiug  transit 
of  Vcmu.  This  is  intended  os  tbe  cootribution  oi  France  to  the 
iaimitknud  tcbeiiM  of  polar  ofawrvitianit  to  which  Koglflnd 
hu  as  Tct  nwde  M      of  hndinc  bar  aid. 

Musts.  SlBMtlK  AMD  Hauxb  g*ve  a  pubKe  trial  bat  week 

of  their  new  electric  nilway,  which  runs  between  Lichterfclde 
and  the  Cadettcnhaus,  about  six  miles  from  Berlin.  The  trial 
is  slated  to  have  been  most  Micccs-ful,  It  wa^  in  a  !>itn]>le  tram- 
car,  with  an  electric  battery  totally  concealed  between  the 
wliecH  oaanectiao,  tfarongh  the  taila  k  ran  oo,  with  the 
principal  battery  at  the  station.  The  rails  are  three  feet  three 
iacbe>  apart,  and  exactly  resemble  those  of  an  ordinary  railroad, 
only  tbe  gaujje  b<»iii|;  narru  .Ner.  The  ^leatcNl  speed  obtained  on 
a  distance  of  about  ouc  aud  a  half  mile  was  eighteen  Engliih 
\  hoar.  Or.  Siemens  has  proved  that  if  necessary  a  far 
:  speed  oanld  be  obtained,  but  this  is  aot  allowed  by  the 
German  poUce  antboritlMi  It  vfll  not  be  eHemd  to  proceed  at 
more  than  nuic  miles  per  how.  ThertOwiky  was  opened  to  the 

I>ublic  on  Monday. 

M.  PouciiET  with  two  ojisi&tnnt^i  arc  uLiout  to  proceed  to 
Vadid,  on  the  cast  coast  of  Fmmark,  to  collect  n.itoml  biitaiy 

specimens  fur  ihc  Paris  Museum  of  Natural  !li--t  ny. 

An  interesting  paper  on  receut  earthquakes  in  Japan  has  lately 
been  published  hy  Prof.  John  Milne,  vioiWlMaBt oif  the  Seismo- 
kcioBl  Society  of  Japan.  To  get  an  anangament  wluch  will 
caaie  a  clock  to  stop  at  enacdy  tbe  same  tremor  daring  an  earth- 
quake as  ar.  i:lur  similar dock  is  itoji[ied  at,  to  [;et  a  cnmjslelc 
time  record  of  the  Itemors  at  any  place,  and  to  tmd  accurately 
the  direction  of  the  transmission  of  earth  vibnuiuns,  these  are 
tbeqeestions  which  Mr.  Milne  and  hi»  friendt  have  been  trying 
to  aarainnnt  with  tbe  help  of  a  grant  of  money  from  the  Britxdi 
Assodatnm  an  i  the  };elp  of  the  Japsnc  e  Tcle^a]ih  Deiiartmcnt. 
A  result  of  the  work  hitherto  done  that  there  is  a  chronic 
centre  of  disturbance  within  n  radios  of  a  few  miles  from  Yoko- 
hama, and  Mr.  Milne  felicitates  the  iuhabitnuis  of  that  seaport 
oa  the  advantages  wbidi  their  poaition  gives  tfaem  for  aeinno- 
logical  ob.servatian.  The  Society  has  also  issuctl  u  efu!  forms  in 
which  to  record  earthquake  observati'^ns,  which  might  supply 
hinis  to  Eniopcan  observers. 

At  the  Victoria  (I'hi!  iMj):l:ic.-il)  Institute,  on  ^Monday,  a  paper 
on  "The  Rainfall  and  Climate  of  India  "  was  read  by  Sir  Jo«e|J} 
Fayrer,  K.C.S.I.,  F.R.S.  He  reviewed  the  causes  and  effects 
of  those  climatic  changes  which  obtain  in^  that  countiy  at  tbe 
present  time,  and  nmny  of  whicfa  once  operated  in  Palatine  and 
Eg)'iit,  not  to  mention  luigland  and  other  parts  of  the  world, 
and  threw  light  on  questioia  involving  the  dcuud  ition  ihsory, 
the  variation  of  river  d^po^its,  and  other  matten  affectitif;  the 
■niiuruiitaiian  theory  of  geology.  Sir  Joseph  Fayrur  apoke  at 
I  length  in  regard  to  tbe  clinate  of  Indn,  and  showed  that, 


was  not  uncommon  to  kill  thus  as  many  as  six  or  seven  hares  in 


if  what  science  had  la.:i;ht  us  in  regard  \o  the  etTccts  of  ciihiva- 
tioD,  the  preservatioa  ol  the  furc-st-,  drainage,  ike,  were  carefully 
attended  to  by  the  powers  that  be,  the  imiiurt mce  of  the  results 
could  not  be  estimated,  as  they  involved  the  health  and  prosperity 
of  that  great  eoantiy. 

IM  connection  with  the  sabject  of  "  Faacinatial^*'  Dr.  Otio  of 
Sebemnila.  Hungary,  writea  ns  of  n  case  wbidi  auM  voder  his 
notice.   In  1859,  when  tbe  nse  of  fireanns  was  nnder  stringent 

regulations  in  IIuiii;ary,  peasants  often  killed  lures  on  the 
Dannbian  islanl  Crcp}«l  in  the  following  way: — Two  pca-ant^ 
WOOM  drive  in  a  cait  over  the  reaped  fields.  On  sp}inj  a  hare 
(aqr  «t  IWO  to  three  hundred  paces)  they  proceeded  to  drive 
ronnd  it  some  five  or  rix  times  in  neecsrion.  One  peasant 

carrying  a  long  slick  at  length  sprang  out,  at  the  moment  the 
cart  waji  bchiiHl  the  hare  (the  cart  cootinaing  its  course),  and 
;  up  to  the  animal  sloirly,  killed  h  wltbont  dilficn)^.  It 


The  foil  )wing  instance  of  animal  intelligence  is  sent  to  us  by 
Dr.  John  Sm,  F.R.S.,  who  states  that  the  Mr.  William 
Sinclair  mentioned  is  nspeelable  and  tiustwuilby.  Tbe  anae- 
dote  is  taken  from  the  Orkney  Herald  of  It  J—"  A  well- 
authenticated  and  extraordinary  case  of  the  sagadty  of  the 
Shetland  pony  has  just  come  under  our  notice.  A  year  or  two 
ago  Mr.  William  Sinclair,  pupil  teacher.  Holm,  imported  one  of 
these  Httle  anfaaals  fixmi  Shetland  on  whkh  to  rids  to  and  from 
school,  his  residence  bdqg  at  a  oonadcrable  distance  from  the 
sch<x)l  buildings.  Up  to  that  time  the  animal  had  been  unshod, 
but  some  lime  .ifter A'ard-.  Mr.  Sinclair  ha<l  it  shod  by  Mr.  Pratt, 
the  parish  blacksmith.  Tbe  other  day  Mr.  Pratt,  whose  smitl^ 
is  a  long  distance  from  Mr.  Sinclair's  honaC,  saw  tbe  pony,  witfi* 
out  halter  or  anytUqg  ^oa  wilklqgapto  whsre  be  ms  iroik* 
ing.  Thinking  tbe  anbnal  had  strayed  from  bom^  bedroveit  ofl^ 
throwing  stones  after  the  beast  to  make  it  run  homewards. 
This  had  the  desired  eifect  for  a  short  time  ;  but  Mr.  Pratt  bad 
ouly  got  fairly  at  work  enee  nere  in  the  smithy  when  the  poaj's 
head  sgstai  made  itsappsanmcc  at  the  d  >or.  On  proceeding  a 
second  tinw  outside,  to  drive  the  pony  .i.say,  Mr.  Pratt,  with  a 
blacksmith's  instinct,  took  n  Ijok  at  the  imnyV.  feet,  when  he 
observed  that  one  of  its  .shoes  had  Imxu  lust.  Having  made  a 
shoe  he  pat  it  00,'  and  then  waited  to  sec  what  tbe  animal  would 
do.  For  a  moment  it  Ixiked  at  the  blacksmith  as  if  asUag 
whether  be  was  done,  then  pawed  once  or  twice  to  see  If  die 
nculy-shod  foot  was  c  )mfortablc,  and  finally  gave  a  pleased 
neigh,  erected  its  head,  and  started  homewards  at  a  brisk  trot. 
The  owoer  was  al^o  exceedingly  surprised  to  find  the  aninial  at 
home  oompktely  shod  the  same  evening,  and  it  was  only  on 
eaUtngat  tbe  smithy  some  days  afterwards  dmt  be  teamel  Ae 
fuU  extent  of  his  p  >ny's  sagacity." 

M.  J.  Plateau  has  issued  a  second  sapplement  to  the 
"Bibliographic  Analytiqae  des  Priadpaux  Pbtnomen^s  Snb- 

jcclifs  de  la  Vision,"' comprising  the  yCWS  1S7S-79.    It  is  re 
printed  iu  a  separate  form  from  the  Mtrnvirs  of  the  Belgia  t 
Academy, 

We  have  received  the  first  ;threc  jxirls  1  f  \\\{:  Zdtsihrift  fiir 
Jn<lrumcntaikt4uJi;  a  montldy  journal  intended  to  bring  together 
all  novelties  in  scientific  apparatus.  Ii  is  edited  by  Dr.  George 
Schwiskus,  assisted  by  a  large  stnGT,  and  pablidied  by  Jolins 
Springer  of  Bcriin.  It  is  amply  illustrated  and  its  otiBty  is 
obviotts. 

M.  Caknot,  the  grandson  of  the  celebrated  War  Ministei  of 
tbe  First  Kepub'ic,  has  taken  an  important  step  in  bis  capacity  of 
Minister  of  French  Pablic  rk^.  He  sent  to  the  Lower  House 
a  frcjtt  dt  In  asking  for  a  credit  of  3So,ax>/.  in  order  to  intro- 
does  at  once  into  all  the  F'rench  lighthouses  magneto-eleeMe 
generalon  aad  aeoostical  signals  with  steam  blower.  This  pvo- 
l>-js%I  is  sure  to  lie  aeeqiled  widi  enUmrinsm,  and  enectsd  widi 
tbe  utmost  rapidity. 

The  General  Council  of  the  Seine  hare  granted  the  credits 
asked  by  the  Prcfet  for  csta'jlishing  in  the  Morgue  a  refriger- 
ating machine  by  MM.  Mi:;non  and  Kouird.  Ammonia  is 
the  substance  which  has  been  considered  as  the  most  powerful 
and  deepest  bjr  %  special  00 wnlsiioii  appolnteA  \if  (he  CMucIt 
of  Hygiene;,  Labomtories  will  be  aanend  to  the  estnbliihlHel. 
Tbe  work  will  bcgfai  as  soon  as  Parliament  bsa  voted  a  nail 
sum  for  conlribntiqg  to  dia  eapense. 

M.  BAnTHiLSHV  St.  Hilaire,  French  Minister  of  Foreign 
AfTaini,  has  recommended  to  M.  Cochcry  a  snp^gestion  of  M.  W. 
de  Fonvielie's  advising  the  appoinlinetit  ^  i  a  c  unmission  on  the 
state  of  international  law  reUtinj;  to  ocean  telegraphic  cables, 
and  tbe  means  of  impiovfaig  it.  M.  St.  ISbdie  lUtes  that  in 
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ftheCoMgycwof  ElectriciaiBcoiDaitoaaywwriniimiidatutg 
to  liiit  BMMt  impoitaat  object,  he  i<  naAy  to  uaA  m  cimkr  to 

the  several  Cun-cmmcnts  on  the  njit-ning  of  an  international 
OMifetCDce  on  the  matter.  Tlu  ot'tkia)  correspondence  will  be 
puUidied  ia  Ml  ia  Oi*  ant  BUiBlMr  of 

We  take  the  fbllowiag  from  the  Ctlomks  and  linUa^-"  To 
say  that  a  train  had  been  stopped  bjr  caterpillars  would  sound 
like  a  Yankee  yarn,  yet  such  a  thing  (according  to  the  Kan^liid 
AJiMcate)  actually  took  place  on  the  local  railway  a  fctv  day» 
tfft,  la  the  Dcighfaoarhood  of  Turakina«  Hew  ZMlud,  an 
itmfvi  eatspiUuit  liudfeds of  ilniBf,  mtoHidi- 

ncaenu  the  Koe,  boond  for  a  new  tu3d  of  oat*,  when  the  train 
came  along.  Thoui^nds  of  the  creeping  vcraiin  were  cni:bc<l 
by  the  wheels  of  the  engine,  and  suddenly  the  train  came  to  a 
dead  >itop.  Os  caamination  it  was  found  that  the  u  heels  of  the 
eqpae  had  beooow  to  greasy  that  thqr  kipt  00  revolviqg  without 
aAnuBcing^ — they  ooold  not  grip  the  rails.  The  gvard  and  tlie 
engine-driver  [irocured  sand  and  s'.rewcd  it  on  the  rails,  and  the 
train  made  a  fresh  start,  bat  it  was  found  that  during  the  stop- 
pife  cMcqNlliB  ia  thouaads  had  crawled  aU  over  the  engiae, 
and  over  all  the  carriaKCi  inside  n.id  out." 

A  SHOCK  of  earlhiiuikc  i.  rciKTttd  frum  Molding  (Camiola) 
CO  Afiril  26,  814.55  P  direc' ion  from  north  to  south.  At 
TvSm  (Styria)  a  smart  shock  wai  felt  on  May  6,  at  7.41  p.m., 
jhiatioii  three  wcwi>di»  direction  aorth-cast  to  south-west. 

On  Tneiiday  la<>t  week,  the  Princess  Christian  of  Schlev.w^'. 
HoIateiB  ptctoated  the  prise>  and  oedifieate*  adjnd^ed  to  caadi- 
dates  fa  a  oompathhrc  CMmiwatlen  on  **  Oonmtle  Sanitatiaa," 

foUowing  a  course  of  lectures  delivered  on  the  subject  by  Dr.  Ij. 
W.  Richardson.  With  rcjjard  to  the  course  of  lectures  he  had 
giTcu  at  the  requc.-t  of  the  L.nlics'  Sanitary  As  jciatiou,  Dr. 
KkbartLkjin  stated  that  nearly  joo  pu^ls  atleoded*  of  whom 
lereaty-five  competed  for  the  prises  offimd  by  Mr.  Edwin 
Chadaridc  and  others.  Of  the  papers  sent  in,  be  could  say  that 
aU  the  wrhers  showed  a  sound  knowlcd^  of  four  suhjrc's,  viz. 
iLc  rcli'.ivc  v.ilues  of  the  sul  s;.i  iccs  u.icii  a>  fo^xi-,  the  t  tculation 
of  tbc  bloo-J,  the  pn-cc  s  of  breathing,  with  the  C'inditioni>  nhich 
prodaoe  a  pure  and  healthy  dweUiq^  and  the  manajfement  of  a 
lidk  noat.  Dr.  KichaidMn  mwioencrd  that,  by  toin  of  the 
Ladiea^  Sanitary  Assodatloiv  he  abonU  ddlver  another  eome 
of  lectarea,  beginning  in  October  aexti  OB  the  nervous  system. 
Tfcia  would  raise  questions  coooeiBiag  education  and  o^her 


Ln  the  Rn-ue  Scuntifi^iu  fox  Mny  14  is  the  coiiclusijuofa 
1  og  pa|>er  on  the  Physiological  linnjuiiilies  enjoyed  by  the 
jewisb  race,  in  which  the  nature  nf  tli#«»  fuMifflnlifaif  ff  mMnAmmA 

and  ttc  probable  reason's  for  them  given. 

The  additions  to  the  Zoological  Society's  Garden-  during  the 
,  lit  week  include  an  Indian  Fruit  liat  (Ptcrof-us  meditts)  from 
India,  presented  by  Mr.  Edwin  II.  Maskell ;  a  Wood  Brocket 
KCmimm  waawiwyw)  from  South  Aawriea,  pmented  by  Capt. 
Mliihimiln  Stvtm ;  an  £gy|itian  Gazelle  {Catella  darcas) 
from  Bgypt,  presented  by  Mrs.  J.  J;  Jones  ;  a  Common  I  lare 
{.' c/!4  furc/utis),  British,  presented  by  .Mr.  Wormald,  F./,.S.  ; 
■*o  Haw  (inches  (Coccolhrausfa  vulgarit),  Briti:ib,  presented  by 
I  r.  brce  ;  three  Viper ine  Snakes  (  7>v/m^mAm  e«/ertMM)  from 
Nortii  Africi,  presented  by  Mr.  J.  C.  Church;  a  Common 
Aider  (A'*/Vni  brrus),  British,  pre-ienled  by  Mr.  G.  H.  King; 
4  Three-striped  Parad oxure  [PayaJoxuni:  trivir^atus)  frmi 
1  tdia,  a  Javan  Adjutant  (/.^//<>//»7/«  Javanicus)  {xi>w  Java, 
r  ceived  is  exchange;  six  Rose-coloure  I  Pa-tors  {/'iis/a'-  losais) 
fnNB  lodl^  two  UaadaiiB  Ducks  {/Auc  galerittdata)  tnm  China, 
pvchaacd  ;  a  Bine  and  YcHow  Macaw  {An  arttnum)  tnm 
t><iuth  America,  deposited  ;  a  Geoflfroy's  D  jvc  (PefisUra  ^^ct'ff'roii), 
three  Ked-crested  Whistling  Ducks  (Fulij^ula  rufina),  bred  in 
tht  Gardens. 


OUR  ASTROXOmCAL  COLUMN 

Variaule  .Staks.  — Mira  Ccii,  which  was  at  its  minimum 
on  March  20,  according  to  Prof.  SchbnfcKl's  formula  in  hi& 
second  calalt^c  of  variables,  will  attain  a  maximu  a  by  the 
same  on  July  8,  and  may  tlierefore  be  obscr\  cd  a.s  it  a]  proaches 
that  phase.  The  next  maximum  t.iles  jilace  ou  April  1,  1S82, 
and  will  not  be  observa'ile. 

X  Cygni,  by  the  reccn:  ohsei  va'i  of  Prof.  Juliu.  Schmidt, 
may  al-o  lie  cxiKCted  to  reach  it.s  inixirnir.n  a!iont  (uly  10,  per- 
ha[>s  a  few  d  iys  later  :  the  last  maximum  occurred  on  ^^ay  3(j, 
1880,  when  tljc  star  \vj  6.:i.  ;  it  lixs  occasional'y  altaineii  4m. 
at  maximum.  The  perturlialion,  in  this  ca-c  apjscar  to  be 
considerable. 

The  position  of  the  variable  Usually  desif^nittd  N<r<'a  1848 
may  be  identified  by  means  of  I'r  if.  ^Lhinidt's  observations  of 
neighbouring  stars.  In  Astton,  Nath.,  No.  1 70S,  he  gives  the 
folloaingi ' 
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Farther,  the  variaUe  follows  the  star,  Lalaude'i  star  30^853 
a  ninth  magnitude^  14'Ss.,  and  is  n  >rth  of  it  iS*  Si". 

ProC  Winnecke's  star  of  the  twelfth  magnitude,  in  close 
proaimity  to  the  place  of  Kepler's  Nova  1604,  deduced  from  th^ 
observations  of  Fabricius,  and  apparently  in  the  position  of  a  stai 
nmrked  loji.  by  Chacomac,  but  not  since  observed  of  that 
brightness,  well  deserves  watching,  audit  would  be  interesting  to 
possess  a  carefully-forme<i  map  of  all  stars  visible  in  the  vicinity 
of  Kepler's  celebrated  star,  with  the  aid  of  one  of  our  most 
pjwerful  telescopes — similar  t  >  that  prcparetl  by  D'Arrcst  with 
the  Co|)cnhagcn  refractor  fir  the  vicinity  of  Tycho's  Kcri'a  IS7* 
in  Ca^siojjca.  Pr.jf.  Winncclsc's  star  ]>rcccdcs  the  9J>.,  No^ 
16872  iu  Ucltzen's  Ai|{elandcr  33°2s.,  and  is  2'  north  of  it. 

The  SATttLtTis  or  Sathbit.— -OfaMmtiaas 
lites  are  itill  foUowe J  ap  at  thp  (MiMnntaiiT  of 
M.  BaUbmd  has  coonnanicatcd  a  wrict  aude  ahovt  inrt 
opposition  of  the  plaaet  to  the  Fferb  Aondenw  of  Sctencet. 
Amonffit  them  areaawaber  of  o'laemUoasof  Mimat,  ooosiit- 
ing  mainly  of  elongations,  but  with  wmal  ntlempts  to  fix  thi 
mooMats  when  the  satellite  was  on  the  tangent  to  the  extremity 
of  the  'ring.  M.  Baillaud  does  not  appear  to  regard  the  latter 
observadoo  with  favour,  on  account  of  the  diffioilly  atteadiag 
it,  but  propoMi  to  gain  farther  ezpcricnoe  of  tiw  degree  or 
precision  of  whidi  it  uaitii.  The  later  obaervatkms  of  itimat 
are  ai  foUowi  i— 

Nov.  ae ...  N.E. 
Dec.  18 ...  W. 

10 ...  W. 


18S0 
Nov.  I 

>3 

23 

The  times  are  mean  time 


h.   m.  I.  I 

W.  ~.  6  59  40 

W.  ...  12  58  17 

E.      10  33  13  i 


b.  m.  s. 
10  33  jO 
10  I  7 

8  41  33 

at  TmuI  luse,  3m.  29*9  .  west  of  the 


Oitscrva'ory  of  I'aiis.  The  o"^iser\  ati  in  of  NovcmlxT  25  relates 
to  the  pa  si^e  of  the  satellite  by  the  tang<»nt  to  tbc  cxtrcaiity  of 
the  ring. 

Dr.  M.  W.  Meyer  of  (Icncva  publishes  elcLuent^  of 
Ill  hi  ,  Trthyi,  Dioue  and  Khdj,  obtained  on  a  new  method, 
froji  observation-  made  with  the  10  inch  licneva  refractor. 
Uy  the  way  he  terms  the  second  of  the-e  satellites  77utis,  not 
the  only  time  that  Sir  John  Ucrschel's  prop  slJ  d- .i;^in!ion  haj 
I  ceu  mis'.alven  of  !  itL-.  />;:.'/>,  as  is  well  l  i:iivn,  is  a;ipropri. 
atcd  lor  one  of  the  minor  planets  discovered  l>y  I  'r.  K.  Luther. 

Swift's  Courr  (1881  a). — M.  Bigourdan  ha  c  dculaicd  the 
following  elements  of  this  oomct,  from  the  Dun  Echt  ob^icrva- 
tion  on  May  a  and  ohaervatloBS  made  at  Plub  oo  May  5 
and  7  :— 

Feribdioa  paauge  1881,  Hqr  st'06ij,  Faris  M.T. 


Longitude  of  pcrihelioo  

„      „  ascending  n  ide  

luclinatim  , 

Log.  distance  in  perihelion   

Motion — direct 


297  54  43  )  M.  E.j. 
119  24    5  )  18810 
81  40  s^ 
9-75568 


Though  obaemtioat  will  not  be  loomr  practicable  in  these 
Uthodea  the  comet  may  peihapa  be  obaerred  in  the  aoathva 
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hemisiihcre,  it  bcin^  utnlerstool  that  telcJram>  liave  l.eeii  ieni  to 
the  Cape  and  to  Australi.i  (by  L  ail  Cr.iwfor<l|  with  tiiis  object. 
Accortting  to  the  above  orltit,  on  July  y  the  C'lmct  will  have  one- 
fifth  of  the  intensity  of  light  on  thcnijjhtof  discovery.  There  is 
no  clo!ic  resemblance  of  elements  to  those  of  any  comet  previously 
calculated. 

Ths  "ASTBONOMlsrHlNACWUGKTKN."— It  is  annouDcetl 
that  alter  the  tennination  of  the  cwnnl  volume,  by  authority  of 
the  Fnuaian  Government  a  new  arrangement  for  the  manage- 
ment of  tUs  jounial  will  take  efTect.  It  will  be  edited  bjr  Prof. 
A.  Kraeger,  the  director  of  the  Obicrvatory  at  Kid,  ia  eo-opem- 
lion  with  the  president  of  the  AttmBonlidie  CfifHirtift,"  of 
which  aaociation  it  will  bceooe  m  nu^aiKA  argm. 


BIOLOGICAL  NOTES 

LiMi  LUS  l  oLvi  lltMus.  — A  pa]icr  on  the  anatomy,  hisloloi^y, 
nud  eiiibryid  'gy  of  Limuius  pclyphemus,  hy  A.  S.  Packard, 
jun.,  \Annnersary  Afttii.  Boston  Soc.  Nat.  Hist.  iSSo), 

may  be  rcfjardcd  as  a  continuation  of  the  author's  former  --erics 
on  the  development  and  at'init'es  of  the  kiiij^-crab.  lie  dijcu-isei 
fully  the  (juotion  of  the  athnities  of  that  puzzling  animal, 
and  combating  the  ;  o^iiion  of  tliose  loologists  who  connect 
Limolui  uith  the  Ar.ichniiia,  he  sums  np  the  facts  which  j  oint 
to  the  cr.^t-i'  '.mu  iMf.ire  uf  l.iuuilns  as  follows  1  1)  Tlie  i:ature 
of  the  branciii.' ,  [fio-c  1  f  l.iniulus  being  developed  in  iiuuierous 
plates  overlapping  each  ■  thcr  on  the  second  abdominal  limbs 
(those  (  f  the  luitryi  tcrida  l>tiii!;,  according  to  H.  Woodward, 
attachc<l  side  by  .sidn  lil.c  the  teeth  of  a  rake),  uhde  the  mode 
of  rcij  iralion  L-i  truly  cruslaccaii  ;  (2)  the  re  emblauce  of  the 
cc;ili:il' th  r.ix  of  Limulus  to  that  of  Ajius ;  (3)  the  general 
resemblance  of  the  gnathopcds  to  the  feet  of  Naiiplius  or  larva 
of  the  cirrhipedia  and  co|>cpr>da  ;  (4)  the  diuestivi  iii.t  i*  homo- 
I'^ouv  throughout  with  that  tf  Cru  tacca,  )  articularly  ;he  Deca- 
pi>la,  there  oeiiig  no  uiinary  tj  c-  .1  in  I'rachcata  ;  (5»  ihe 
heart  i^  on  the  crustacean  ty]K>  ft  .  nuich  as  un  the  Irachcate  Ivj^k", 
and  the  internal  reproductive  organs  (ovaries  ami  IciIl  )  fi|.en 
externally,  at  the  base  of  and  in  the  limb<,  much  as  m  Cnisiacca. 
The  paper  is  illustrated  by  seven  plates  showing  the  circulation  of 
Limulu5,  scciions  of  the  adult  and  cf  embryos,  and  details  of  the 
structure  of  the  eyes  with  comparison  of  these  with  those  of  Trilo- 
bites,  with  which  group  the  aathor,  as  in  his  firtt  menuir,  alliei 
the  Merosiomata. 

The  N'uMMfLiTic  KctliNlDS  ok  Egypt.— A  monograph  of 
the  lichini  1^  cii;itaiiie<l  in  the  Nuinnuiliiic  strata  of  Egypt,  by 
M.  P.  de  Loriol,  is  published  in  the  Mem.  Soc.  Phys.  et  d  Hist. 
Nat.  de  Geneve  (toai.  xxvii.  iS&s  V"  p«,).  The  specimens 
described  by  M.  de  Loriol  w  ere  obtained  nostlv  near  Cairo  and 
Thebes,  Tlie  fauna  of  the  Nummalitic  strata  of  E^pt  has  been 
found  by  him  as  far  as  yet  eiplored  to  contain  forly'two  species 
of  Echinids,  or  about  the  same  number  as  that  of  the  Nnromulilic 
strata  of  India  ;  that  of  the  Canton  of  Schwytz  has  only  thirty- 
four,  the  Eocene  fauna  of  the  Antilles  only  eighteen ;  but  the 
Cocene  fauna  of  the  Pyrenees  has  as  many  as  ninety -three.  In 
the  present  memoir,  which  is  illustrated  by  ten  pliates,  twentv 
new  .species  are  described.    The  author  does  not  concur  in  I'roA 

ieffrey  Bell's  reasons  for  the  formation  of  his  new  genus  Paleo 
am]>as,  considering  that  there  are  not  sufficient  grounds  for 
separating  it  from  F.chinulampas.  Only  four  of  the  forty-two 
species  composing  the  Egyptian  Nnmmulilic  fauna  are  regular 
Echinids,  all  the  rest  are  irre^'ular.  Of  the  whole  nuuil)cr  all 
but  eight  arc  [>eculiar  to  I'^jyi  t.  Of  the  eight  exceptions  four 
occur  in  the  lower  jiart  of  tbc  Nunimulitic  formation  at  San 
Giovanni  Harione,  in  the  N  ieeiiliii,  three  in  that  of  the  Pyrenees, 
whilst  the  remaining  one,  //<  "ti  '/,i,',!ri^M  dfjhrcsius,  has  been 
found  in  the  Crimea  in  the  sime  beds  as  EtkiMolamfai  tub- 
gfUmintmtf  wUdi  alio  occnrs  nt  Su  GHmmd  Harioae. 

SroNGKS  OF  Lakb  Baikal.— In  a  recent  rote  (o  the  St. 
Pdenburg  Academy,  Dr.  Oyfaowski  says  sponger  occur  in  Lalie 
Bitkll  wherever  tha  hotton  ii  lodcy  or  Iwge  blocks  of  itone  or 
WMd  axe  Ijrmc  nboal;.  Clow  to  the  border  of  the  lake,  at  a 
depth  of  S  to  6  OMlier,  Ibey  have  a  sod  or  cushion-like  form, 
**^frg  to  the  atOBCi^  blocks,  and  (more  laigely)  to  decaying 
WMM.  iBkdepthof  6to2$mctKsthe]rbecl»ell«e•«rshrab• 
Iik^  «Ath  *bew*t  rardf  exceeding  60  ctiB. ;  wblh  fnm  25  to 
100  ».  depth  tbe  aod  or  OUhioii-like  form  recurs,  and  only  thut 
it  flHt  with.  The  colonr  of  the  sponges  is  generally  mon  or 
IcM  dwfc  gma»<|mt^  Mmrtioics  divoiCKeB  or  hnrwa.  fiat 


those  got  from  depths  of  60  to  loo  m.,  or  found  under  stone;, 
are  nMrly  qnita  trmttb 

.Micsoscoi>icAL  Examination  of  Farina  — Tn  eaaminiag 
any  given  kind  of  farina  with  the  microscope  u,  Imd  whtttcr  ■ 
le&s  nutritive  farina  has  been  mixed  w  ith  it,  it  has  been  oomnon 
to  confine  attention  to  the  starch  granules  (which  one  may  caailr 
be  mistaken  about) :  Dr.  Cattanco  holds  (AV.  /it.  I.oh^  Rmi, 
vol.  xiv.  fasc.  V.)  that  greater  impoitaaee should  be  attaded  to 
the  character  of  the  Dran-particlct,  Mine  of  which  an  nCfer 
wanting  even  m  the  moat  carefully-holled  flour.  These  (as  he 
•hows)  diflkr  la  a  Mikcd  mj  aeeiwdliqc  10  Bpcdes. 

Thb  HYMMPKVnt  tit  AXIDIANS.— WfaOe  Oa  bvpophysis,  or 
pitnitaiy  dandt  fioand  b  the  cranial  cavity  of  adalt  veriefanlca 
saenu  to  be  a  radiaenlaiT  body  withoat  frndion,  it  is»  in  its 
•attier  devel  1]  ment,  ItamMied,  uk*  all  active  glaadi^  irtlh 
excretory  passage  into  the  allnieBtary  eaaat.  On  the  faniaaoe  of 
M.  van  Beneden,  M.  Tulin  has  lately  iladied  an  enigmatical 
oigan  in  atcidianr,  a  glandular  apparatni  nodcr  the  fanin  fdia* 
covered  by  Hankow),  which,  it  was  thuogfat,  niriit  be  booKilo* 
govs  wit  h  the  pituitary  glaad  of  veitebratca.  M.  Julia  wamfaiwl 
uieglaad,  the  so^alled  anterior  tubercle  or  vibnttileoinui^  aad 
varioot  connected  oqpuw,  in  four  species  of  oicidiaaa  at  Lanlllr, 
on  the  Norwegian  coast,  and  his  researches  (btcly  described  to 
the  Belgian  Academy)  appear  to  confirm  M.  van  Benedca^ 
conjecture.  M.  Jnlin  is  unable  to  regard  the  vibratile  Oigan  as 
an  olfactoiy  organ  (the  ordinary  view) ;  it  receives  no  aerve^ 
branch,  aad  no  oinetonr  cells  can  be  found  in  its  vibratile 
cylindrical  epitheUnai.  It  i<  (he  considers)  merely  the  enlarged 
mouth  of  life  encietory  canal  of  the  gland  below  the  brain, 
leading  into  die  boocal  region,  while  the  gland  itself  represents, 
in  permancn'  »taie  and  fnnclioaal  activity,  the  embryonic 
hypopby*i«  which  I<ecomcs  mdimentary  in  vertebrates.  The 
r6U  of  the  gland  lenahiv  ia  obscwity.  (Anatomical  details 
win  be  foead  ia  the  Aeadeny't  Bt^tHm^  Na  a.) 


PHYSICAL  NOTES 

An  extreaaely  ingenious  explanation  of  the  peculiar  greea 

j  ph  ■sphorc'cencc  ob  crve<l  by  (!r>jokes  in  his  researches  on  high 
I  vacua  ha,s  recently  been  given  by  Mr.  J.  J.  'I'homstin  <  f  Cam 
;  bri'lgc.  This  phosphorescence  ajipcars  on  the  inner  surfaces  •  ,f 
I  the  exhausted  glass  tubes  whenever  they  are  exposed  tu  the  •ro- 
ca)lcd  m  ilecular  bivti  bardment  of  jiarticles  pro'eclrd  Irom  the 
ncjj:i!ive  eleclroiie.  Mr.  lliouisj  (Kjints  out  tu  -tly  that,  as 
predictcii  by  C'lerk-.Maxuell  and  vcrific.l  by  kowlaiid,  a  moving 
electrified  jiarticle  act^  as  a  cnrrent  of  c!coin<  ity -lU'l  pov^csses 
an  {eleclro-ma^nctic)  vccti>r-[V)tential.  Now  where  Mich  an 
elec'ri'-e  1  ):.itticle  -.tiil.cs  a  t''-'^''  i^urface  and  rcbouials,  its 
change  "f  velocity  is  aecomiNiuied  by  a  charj^e  of  vector- 
[:oteritiaI,  and  the  ylass  against  which  i'-  iiii]  iri^;t>  an  I  reb- jumis 
will  he  'ubieetcd  to  a  rapid  chanj;e  in  eltcUomi>tive  force.  But  by 
Clcrk-Maxis ell's  electro  magnetic  thc.  r)'  of  lijiht  this  is  precisely 
what  hai  j  eii.  when  a  ray  of  lijjht  falls  u)Kin  ii.  And  therefore 
i;  ]ihu^ph  u-ccs  ;  ^  it  "ould  under  the  impact  of  an  actual  ray 
of  li^ht.  It  uould  be  intcrcstint;  to  im^uire  whether  all  j  hosphor> 
e^cent  an<l  tlu  iret'cerit  |<hcnomena  arc  capable  of  an  analogDIlk 
explanation  in  accor-lance  with  Clerk-MaxwcH's  theory. 

Mr.  £.  H.  Cook  proposes  {^8,  Mag.)  the  term  soncrtsetmt 
as  suitable  to  apply  to  the  phenomena  discovered  by  Graham 
Bell  and  inve^tigatM  by  Mercadicr,  IVndall,  and  other*,  of  the 
direct  c  nversion  of  intermittent  raiffiations  into  sound.  The 
new  name  is  obviously  !Ug{e»ted  by  analogy  with  fluorescence 
and  calorescence,  but  does  net  seem  qnite  a  nappif  ooe.  Stokes 
gave  the  name  of  fiui^rtumet  to  the  pbaiomeaon  of  the  change 
of  non-luminous  ulira-violet  rays  mto  luminous  ones.  Akin 
gave  the  name  of  eaUes«iu«  to  the  phenomenon  of  the  change  of 
j  no^-l^n1ineu^  heat-rays  into  luminous  ones  (as  in  the  lime-light), 
,  but  the  term  has  been  superseded  by  Tyndall's  term  taltuumie, 
which  '\<  ctymologically  unfortunate,  teeing  that  the  Latin  verb 
is  !al(!<c;  not  calortKo.    By  strict  analogy  the  term  mtor<f<tntt 
'  should  mean  the  ooavcrsioa  of  soond  into  Inialiioni       not  the 
revcne  tSatagt,  to  which  Mr.  Cook  applies  it. 

Thb  raeaiches  of  Ediund,  Joubei  t,  and  others  have  left  no  donbl 
that  the  voltaic  arc  possesses  an  electromotive  force  of  its  own 
acting  in  a  direction  opposite  to  that  of  the  caneat  whiA 
susUiDS  the  arc  The  principal  work  of  maintaining  the  ate 
appears  indeed  to  be  spent  in  ovcrco  i  ing  ttia  eppoang  forccj, 
and  is  not  occasioned  by  the  resistance  of  (be  an  HaeU',  whiA  is 
nail.  M.AUkedNtaiidet  has  lately  aanoaaoed  the  ebaemBen 
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if  in  important  fact  in  connectiun  with  this  subject,  natnclv,  that 
niteo  the  arc  iKgin^  to  emit  the  well-known  kissing  sound  there 
M  m  abnipt  change  in  the  opposing  electromotive  force,  whidt  Is 
{Tester  vfaile  the  arc  it  silent  thin  when  it  is  hissing. 

MM.  Naccari  anu  I'aglia.m  have  lately  determined  the 
npoor  tension*  of  a  number  of  liquid*  in  the  laboratory  of  the 
Unhersity  of  Turin.  Their  method  coa»i>ted  of  a  moditication 
•:>'  that  of  Regnault,  reduction  of  pressure  being  effected  by  an 
i.pB-itin^  pump.  The  tensions  of  toluene,  propylic  and  iso 
Ntylic  alcohol,  ant!  of  vcvcr;\l  of  l!)e  ethers  of  the  fatty  acids 
TOC  delennined  ai  diilcrcut  teuiperature>  «  ith  great  exactitude 
nd  Adr  empirical  formulx  cnlculated. 

FkflH  a  study  of  the  dectromotive  force  of  inconstant  coaples 
MM.  Naccari  ud  GagUeL-no  conclude  that  in  couples  containing 
oae  Md  the  electromotive  force  is  influenced  bjr  the  nature  of 
dnt  pole  to  wbleb  the  hydrogen  goes,  and  that  the  change  in 
ike  strength  of  the  current  varies  always  in  the  opposite  sense  to 
Am  of  the  electromotive  force,  the  Mlie  depeoding  upon  the 
MMar  in  which  the  libciated  cgqKB*a  anlats  into  teeondary 
chnieal  actions. 

Arilie  Ob  er\'atory  of  Campidoglio,  Prof.  Respij>hi  has  been 
Istdy  oooducting  a  series  of  ezperimcnti  for  the  dotermiuaiion 
of  gravity.  The  data  are  net  a$  yet  fuUy  reduced,  but  the 
uthor  has  described  hi'i  method  {Atli  dtlla  A'.  Ace.  dti  Limti,  vol. 
V.  fssc  5),  « hich  consists  in  the  use  of  a  pendulm  writh  a  lead 
ball  about  9)1^.  in  weight,  and  a  steel  wire  0*6 mm.  in  dia- 
seter ;  a  sharp  iron  point  at  the  extremity,  dips  in  mercwy 
each  osdUation,  so  as  to  give  passage  to  the  current  of  a  chrono- 
graph. Five  difTerent  lengths  of  pendulum  were  used,  between 
7*90  m.  and  5*16  m.  ;  and  with  all  these  lengths  the  pendulum, 
on  account  of  it^  weight,  the  fineness  of  the  wire,  and  the  con- 
veaieat  mode  of  siu^«n»ioD,  poved  independent  of  the  rotatory 
BOIioo  of  the  earth,  presentm^;  Foucault's  well-known  phen^- 
■cnon  (an  essential  condition,  m  the  author's  opinion,  but  not 
ve(i6ed  in  Borda's  or  Bessel's  apparatus).  The  number  and 
dmatiao  of  the  ojcUlationi  were  r^cistered  liy  the  ehronograph 
with  greater  eiactncM  than  is  attainable  by  the  method  of 
friinddcnces. 

As  arrangement  fur  reo'lcrinj;  W.'.li's  j^ilc  c  mi  .111 1  'lopi. 
Uri>ed  i«  described  by  Count  Mrccnifjo  in  a  rcn  nt  uuiul'i-r  of 
the  Rii-iita  Seientificj- Intustt i^^.'t,  I  wclvc  couj  U  -  \\\\\\  ihcir 
(leoienti  are  fixed  on  a  lr>ri/o-.'.sl  axi-  ;  a  trough  of  acidulated 
Titer  havinjj  twelve  com  larlmcnl-  ;^  b-.  •j.jhl  up  by  a  lever 
■KKiiD,  SO  as  to  cover  a  good  third  of  the  surface  of  the  pile, 
lad  a  rotatory  movement  is  communioted  to  the  axis. 

Ths  velod^  of  sonnd  in  chlorine  bai  been  determined  lately 
ty  fVof.  Tito  Martini  (AVr.  Sei.  Ind.,  No.  6),  no  ph)-sicist 
laif^S  pievioaily,  to  his  linowledge,  done  fo.  method 
•as  MMeslied  vf  an  experiment  of  Tyndall.  A  pUss  lube 
4DGtm.  long  and  a  ctm.  internal  diameter,  and  fixed  m  vertical 
poikion,  wa.s  connected  below,  by  means  of  a  gutta-percha  tnbe, 
to  another  glass  tube  holding  sulphuric  acicl,  and  capable  of 
htiii^  raised  or  lowered  so  as  to  vary  the  level  of  the  liquid 
altering  the  fixed  tube,  in  order  to  obtain  the  column  of  gas 
which  would  .'trengthen  a  certain  tone.  The  fixed  tube  was 
pad BS ted  in  centimetrts  and  millimetres.  Having  first  verified 
!he  aocamcy  of  the  method  by  experiments  with  carbonic  acid 


charges  is  to  be  regarded  as  the  product  of  a  galvanic  polariaation 
and  a  connected  (thcnaol  ?)  development  of  oxybydnjgen  gu  on 
die  two  etectwdee. 
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The  mode  of  decomposition  of  water  by  dischar^je  of  Lcr  lcn 
through  platinum  electrodes  has  been  stutlieil  by  I>r. 
Mrtinf/  {Vienna  .•\c.tI.  An-.).  Rio^s  attributed  this  pheuo- 
n»er.n  to  heating  of  the  eiectr.  -Xt-.  L  siiig  a  quadrant-clcctro- 
cictcr,  itc,  Dr.  StreintJ  fi  unJ  that  ^Mth  very  sm:\ll  clcctnxles 
giving  paisi^e  to  a  ■-cries  <>f  dis<.-hnrge-curreiits  in  one  direction, 
then  left  to  them^clve-',  .\  remarkable  reversal  of  clectronntive 
force  occurreil.  but  otily  w  lien  the  lii  .ch;ir^;cs  ilH  not  exceed  a 
cert'i  )  number.  Tlu-  .lutlmr  was  led  to  examine  the  change  of 
electrom  jlivc  f  r.e  by  sh  rt  (galvanic  current';,  which  aJ-o  pro- 
duce, ia  a  few  minutes,  a  reversal  in  the  electric  hehaviuur  of 
the  electrode  covered  with  H,  ;  and  he  explains  this  by  .raying 
that  platinum  containing  no  free,  hut  only  occluded,  hydrogen  i; 
electronjotively  negative  to  pare  platinum.  The  furihcr  oV)  crva- 
ti>a  that  a  fuIly-polari'ie<l  cell,  one  of  whose  clccir.iric-i  wa? 
cowered  by  a  very  brief  galvanic  current  with  llj  the  other  with 
did  not  show  a  reversal  of  the  difference  of  potential,  led 
to  the  <w*n»t<iti  that  the  dccompoeition  throng  battery  dis- 


In  a  recent  note  to  the  Vtennn  Aodcav  Tinf.  Rdilinger  and 
Dr.  Wiichter  distinguish  Ihne  virirtiei  or  LiehtCnberg  figures : 
(i)  the  positive  radiating  fi^uc  ^iSfrwUmgl^pKr) ;  (a)  the  po»itive 
di&k-figure ;  (3)  the  negative  duk*%arei  The  (2)  was  Utelr 
added  ay  Ucir  Uoltx.  The  widMwi  of  pnxluction  in  each 
I  SSI  Ml  tinnlhpiiid  The  positive  radiating  figure  is  piodneed 
(aoooBfinctnlGeinthon)  by  dust  particles  detached  and  carried 
ofrfrom  thndeelnda;  the  negative  di'-k-figurc,  on  the  Other 
hand,  bf  pts-dtMdni|et.  In  the  farmer  cas«  the  partide^,  nrhde 
the]r  GOBBnirieite  tteir  peaitive  electricity  to  the  resin,  describe 
radial  pethi  rendered  visible  and  yellow  by  the  ducting  proces.«. 
The  i«a«aii  why  one  never  gets  a  negative  (red)  radiating 
figof^  or  even  muchj  is  that  the  eledbro>ne0ittve  dischaige 
from  a  metal  or  other  cendictor  b  ifar  b  nmer  capable  of 
effecting  an  electric  disa|gmption  of  the  dectrode^  nor  a 
carryinf;  away  of  dust-partides. 

'I  'f  obtain  an  enlar^enirnt  (on  a  screen)  variable  at  will,  at 
any  ib-lancc,  M.  Crova  \  Jjuin.  d(  Phys.,  April)  places  l>ctween 
the  I'  I'-ct  and  the  screen  (which  are  fixed)  a  projection-apparatus 
fornieil  of  two  lenses,  one  c  oivergcnt  (plane-convex),  the  other 
divergent  {plane-concave  >,  of  the  same  fjcal  distance,  and 
capable  of  being  moved  apart  by  means  of  a  rack  and  pinion 


GEOGRAPHICAL  NOTES 

Mr.  Jamrs  G1.AISHBR  writes  from  the  office  of  the  Palestine 
F.xploration  Fund,  announcing  the  discovery  of  a"Hittiie" 
City.— "A  great  baUle,"  he  states,  "figured  in  Sir  G.  \Viiki,, 
eons  'Ancient  EgviMians'  was  fought  between  Rameses  II.  an  1 
the  Hittiies  near  their  sacred  city  of  Kadash,  which  shown  as 
a  city  with  a  double  moat,  crossed  bv  bridges  1>csidc  a  broad 
Stream  running  into  a  lake.  The  lake  has  been  generally 
identified  with  the  Babeiret  Homs  through  which  the  Orontes 
parses  sonth  of  Iloms  but  the  site  of  the  city,  as  iiu)Hirtani  in 
Ilittite  record?;  as  the  northern  capital  of  Carchemish,  remained 
to  be  discovered.  We  now  learn  from  a  despatch  received 
from  Lieut.  Conder,  the  officer  in  charge  of  our  new  expedition, 
that  he  lias  identified  the  lost  site  with  the  ruins  known  as  the 
Tell  Ncby  Meiuleh.  They  lie  on  the  left  bank  of  the  Orontes, 
four  English  miles  touth  of  the  lake.  The  modem  name  bv 
longs  to  a  sacred  shrine  on  the  highest  part  of  the  hill  on  which 
the  ruins  lie,  and  the  name  of  Kade-h  still  survives,  so  that  here 
is  another  instance  of  the  vitality  of  the  old  names  which  linger 
in  the  minds  of  the  people  long  after  they  have  forgotten  the 
Roman,  Greek,  or  Crusaders'  name«.  Not  only  the  na-ne  l< 
preserved,  but  the  ancient  moat  of  the  city  itself.  Lieut 
Conder  writes  :— '  Looking  dow  n  from  the  summit  of  the  Tell 
we  appeared  to  5ee  the  verj-  double  moat  of  the  Egyptian 
picture,  for  while  the  stream  of  the  Orontes  is  dammed  up  so  as 
to  form  a  small  lake  fifty  yards  across  on  the  south-east  of  the 
site,  a  fresh  brook  flows  in  the  west  and  north  to  join  the  river, 
and  an  outer  line  of  moat  is  fo-mcd  by  earthen  banks,  whMi 
flank  a  sort  of  aqueduct  parallel  with  the  main  stream.'  " 

The  French  Government  is  taking  advantage  of  the  occupa- 
tion of  a  part  of  Tnru-  to  extend  their  <irdnance  survey  to 
rejion;  hith-rto  untrol  ica  by  ordinary  travellers.  CoL  Perricr, 
the  memi>er  of  the  In  ti'iii'e  ^^ li  >  is  at  theheadof  the FrCBCfa 

Survey,  ha-  Ijccn  ordered  for  this  service. 

TiiK  death  is  ann.3unced  of  Gessi  Pasha,  the  friend  and  coad- 
jutor of  Col.  Gordon  in  the  Sudan.  He  died  on  the  evening  of 
April  30,  in  the  French  hospital  at  Sue?,  after  protracted  suffer- 
ings cau-sed  by  the  terrible  privsti)n<  he  endured  in  the  months 
of  November  and  December  last,  when  he  was  ?hut  in  by  an 
impas-sable  barrier  of  weed  i'l  the  I'.ahr  ('■.a/elle  River,  Upper 
Egypt,  as  already  rcc  tdoiJ.  Caj  t.  ticssi  conducted  some  valu- 
able exploring  work  on  the  Nile  under  Col.  Gordon,  and  in  1876 
succeeded  in  circumnavigatiiK  Albert  Nywua,  addfaif  freally  to 
our  knowledge  of  that  lake. 

In  the  Ra-ut  Sdmtifiqut  of  May  14  M.  G.  RoUand  has  a 
lonfc  article  on  the  Sand  Dune-  of  the  Sahara,  in  which  he 
adiluces  data  to  show-  that  these  dunes  shift  but  very  little,  thit 
althou;^h  they  move  towards  the  >ou!h-ca^t,  it  is  very  '1  >wly. 
and  that  little  difference  is  made  up^n  them  in  the  course  of  a 
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"Camros  from  the  Silver-Ijitid,"  bjr  Mr.  K.  W.  \Vhi(e, 
F./.S.,  will  shortly  be  issued  in  twu  volumes  by  Mr.  Van  Vot  rst. 
It  rcl.lte^  to  the  author's  cxjvtricncc  i:i  the  Arj^entinc  Republic, 
and  will  be  spccuUiy  Mi  00  the  natuial  hutoiy  of  Uw  oonotiy. 

Wsnfrct  tokam  tt*  dMdi  of  MakA  Ia  Kdnnlrt  k 
Kowy,  pmident  of  the  GeognudUcal  SoefaMjraf  ftibb  «4w  died 
oa  Satwdajr  afitr  •  nrotnwMd  tOMn.  He  ««•  faam  ie  1813. 
b  iS^  he  went  to  the  Atetie  Oeesn  in  the  Reine  Norttnu  on  a 
aeientiSc  csplotMian  profisMedljr  conducted  by  Prince  Napoleon, 
who  was  on  board.  On  the  death  of  M.  Cbasseloup  Latibat  the 
Adninl  was  elected  president  of  the  Paris  Society  ot  Ueomphj, 
lo  wMdi  office  be  continued  w  ithoat  oppoutkm  up  to  ue  hut 
•betiaa.  The  Admiral  took  great  interest  in  flcienlilie  K^- 
gnti  hy,     well  as  in  zoology  and  botany. 

Dr.  Gerhaku  Kohus,  who  has  been  travelLn^  in  Abjiiiiuu, 
BM  ictttiaed  to  Beiliaa 


THE  HYFOPHYSAL  GLAND  IX  ASCW/ANS 

C INCE  the  publiealion  of  Kow  alew  sky'-s  remarkable  discovery 
of  the  course  of  devLli.>|iiuent  in  Ascidiaiif,  and  its  confir- 
maiion,  in  all  the  leading  features  by  Kupffer  and  others,  anv 
morphoto^al  work  on  the  Tnnicata  is  tiatur-illy  regarded  with 
great  interest  on  account  of  the  possiliuity  nf  its  ihrowixig  light 
on  the  difTicult  prublcin  uf  the  relationship  of  that  group  to  the 
Vertebrata.  I 

Embryological  inve- tigaiions  have  clearly  demonstrated  that 
the  fully-formed  larval  .\sci<li.'in  (in  most  genera,  at  least)  |.os- 
sesscs  an  axis  occupying  the  centre  t  f  the  tail,  and  comparable 
with  I  he  vcrtL-Uratc  notochord  ;  that  the  dorsal  rc^jion  of  the  body 
coiitiiln^  n  neural  canal — of  rpibla!>tic  origin,  and  formed  by  the 
ri>inj;  Ui',  arching  over,  and  cijalcsccncc  of  "lamina;  ilnr-ales  " — 
ejtpainhti^  anteriorly  as  a  voiclc,  in  the  walls  of  which  certain 
Jcnsc-<irt;afiN  are  lievel  being  continued  posteriorly  as  a 

fine  canal  running  along  the  tail  on  the  dor^d  vurface  of  the  n<  to- 
chord.  1  he  ventral  region  of  the  bo<iy  is  occupied  by  the  alimen- 
tary canal,  lying  below  the  nerve  vehicle,  and,  in  it>  mo>t  posterior 
prolongation,  below  ti  e  anterior  extremity  of  the  notochord, 
which  in  this  loca'ity  separates  the  neural  and  vi-xcml  canal«. 
1  he^e  dcvelojuuei'.' lil  ;e  c.Uii.ex  !jivc  al-o  shoun  that  in  the 
adult  A  cidian  the  branchial  aperture  must  be  rn^ded  as  homo- 
logous with  the  wtefante  noaib,  and  the  bnaoMl  see  wllh  the 
pharynx. 

An  excellent  paper  by  M.  Charles  Julin  '  in  the  last 
number  of  the  Arciiix-es  dc  Bioh  s^U  (tome  ii.  fascicule  i  , 
1881),  of  which  a  preliunn.iry  acconnt  aj  pcarcl  lately  in  the 
Bulliiin  of  the  Acadctnie  Koyalc  de  Ik-tgicjuc  (3""-'  scr.,  t.  i, 
No.  2,  Fevr.  1881),  adds  to  this  interesting  list  of  homologous 
organs  by  showing  strong  grounds  for  the  lielief  that  the  littk- 
uiKleriiKfd  "neural  gland"  in  the  A^cidians  repre&en'.s  tlie 
glandular  portion  i  f  the  hyi  ophysi-.  cerebri,  or  pituitary  body  of 
Vertebrate^. 

M.  julin  gives  a  minu'c  aec!  unt  of  the  structure  and  relation-, 
of  the  |  ci  ijihaix  riL;c  d  hands,  the  dorsal  laminii,  llic  nerve 
ganglion,  and  th.it  ti  igmatical  organ  generally  known  as  the 
olfactory  tiilx  i  v  1.  ;  the  ni  i-t  iniixirlant  ^ectiou  of  his  paper, 
however,  is  iliat  dealing  v  iih  the  neural  gland.  This  structure 
wft>  first  di-covcro  l  by  ll.moecli,  and  m  tre  leccnllyits  glandular 
nature  wa-.  demon-trate<l  by  Us^ow,  who  culled  it  the  olfactory 
gland,  and  stated  that  it  was  connected  with  tie  olfactory 
tubercle  by  a  nairow  canal,  an  ob-ervation  -incc  cunlirmed  by 
NassonofT.  Julin  contends  that  ■.he  ,0  c  illL-d  i/lfaclory  tubercle 
is  not  a  scn>c  organ  at  all,  but  merely  the  curiously  Oim|ilicated 
opening  into  the  jih  .rynx  of  the  duct  of  his  "  hypophysi-i."  He 
states  that  he  lias  been  unable  to  lirid  any  nervoui  connection 
whatever  between  the  tubercle  and  the  gajiglion,  and  that  the 
nerve  which  has  frctjucntly  been  observed  and  descril>ed  as  sup- 
plying the  .supposed  sense-organ  really  passes  behind  it  without 
commonicating,  and  that  thercf<  re  he  cannot  coi>firm  the  inner- 
vatioo  described  and  figured  by  Ussow.  1  he  histological  sinic- 
tve  of  the  tubercle  is  also  <'p]x>sed  to  the  probability  of  iis 
sensory  function,  ns  no  modihcd  cells  are  present,  the  whole 
surface  being  covered  by  normal  cUiated  columnar  epithcliom. 

The  nasons  which  M.  Julin  advances  in  support  of  the  homo- 
logy of  the  neural  gland  with  the  pituitary  trady  are  its  structure, 
its  position  on  the  ventral  -urfacc  of  the  ganglion,  and  it;  rila- 

'  "  Kechcrehcs  lur  rOrsaniMiion  tic*  Aicidiu  >tmpt« — Thypi  uh)  k 

«t  Aitidia.  At  Ouvies  Jdh,  AaMlM  da  CouiiA'liaibiTelogie  h  fUni- 
««nirt  d*  Uigs. 


tkm  with  the  pharynx.  The  glandular  nature  of  this  body  was 
first  shown  by  Unow,  ai:d  its  minute  structure  has  been  invcsii- 
gated  by  Julin.  It  consi-ts  of  branching  glandular  tubules 
surrounded  by  connective  tissue  richly  supplied  w  ith  blood- 
sinuses,  while  the  excretory  duct  in  its  posterior  part  has  a  com- 
plete dorsal  wall  only,  as  ventrally  it  conunnnicates  freely  with 
the  ends  of  the  tubules,  just  as  is  the  case  with  the  d«et  dwiog 
the  development  of  the  pituitary  body. 

JuUn  points  out  that  in  the  Ascidians  the  duict,  in  iwining  an- 
teriorly towards  the  (dfactory  tuVierde,  i^  m  direct  relation  with  the 
ventral  surface  of  the  nerve  ganglion,  no  layer  of  connective  tissue 
intervening  ;  and  thi>  he  states  is  also  the  cxm:  in  Wrtelcates. 

The  position  of  the  neural  gland,  or  "  hyi>jphy-:iry  gland," 
as  Julin  ]  rnj  osc^  it  should  be  called,  is  c  instant.  \\  herever  the 
nctvc-g.uigli  11  iii:iy  l.>e, — and  i'-  \  j.rit  ■  cousldcr.ibly  i:i  p  .>Hi on 
in  ditTerent  specie^,  — the  gland  is  alw.iys  situated  on  its  ventral 
surface. 

Ihe  excretory  duct  arising  from  the  dorsal  surface  of  the 
gUui.l,  nins  anteriorly,  directly  below  the  ncrve-gangl.on,  to  the 
olfactory  or  hv| o.  hvsary  tubercle,  where  it  conununicates  with 
the  pharyn.'c,  prol'.iMy  v'lih'.n  ihc  reglM  fOflMd  hf  the  e|lihlMt 
involvc<l  in  the  oral  invagination. 

It  is  evident  thai  JuUn's  oli  tr\ .ilion^  throw  the  gravest 
doubts  on  the  alwavs  sotuewhat  <|Ue-lional>le  ollactory  nature  of 
the  dorsal  tubercle.  A  eiliated  (  it  having  no  a])|iarcnt  nervous 
relation^,  and  connected  lyaductwith  a  b  dy  having  a  well- 
morkeil  glandular  stmcturc,  ha^  no  claim  to  b-  regarded  as  a 
senic  organ.  Its  funeti'  n,  and  that  of  the  gland,  remain  a 
niy-tcry  ;  julin  state-  that  he  is  unable  lo  throw  a  y  light  upon 
thi .  questii  n.  IV  im  the  liir;;c  sire  o(  the  glai.d  an, I  i!ic  constant 
pie^eiitc  an  l  ■u^ua^y  extuoKhnary  couijilic.ilion  ot  the  Uibercle 
one  "<iuUi  imngiiie  t!;at  they  |-crforuieil  an  imi:-  rtant  fuf.ction 
ill  ilie  ec  inoniy  il  the  Ascidian  ;  but  what  that  faiietioii  i-,  and 
wliy  the  ihiit  ol  .i  glat  d  should  have  so  claloralc  an  oi'enln.» 
into  tlie  1  .h.ii  _M'.\,  at  e  .1!  present  totally  unknown. 

lujii  givi  s  us  nil  iiifi  rmation  as  lo  the  development  of  the  c 
organ-;.  In  lS;i  KowaV-«>ky  '  dc  crilicd,  in  the  c  ur  cof  ihedc- 
velo]'n'.cnt  of  ./:.;i/y.;  i>:ammi!!itta,  the  form:>lii  ll  of  an  ajierture 
conricct:n4  the  anterior  end  of  the  i  erve  ve  icic  wnh  the  region 
of  the  epibUisl  which  w.xs  being  invaginatcd  to  form  the  onl 
funnel,  and  he  declared  that  this  aperture  of  conunanicetion 
between  the  neural  aiid  visceral  canals  pcrsirfed  in  the  adult  «« 
the  ciliated  Inbetcle.  Kupffer,*  in  the  followii^  year,  while 
referring  to  Kowalew  sky's  sbatcraent,  decbred  that  he  had  been 
unable  to  discover  any  such  aperture  in  the  larva  of  AuUim 
mcHiula.  If  Kowalewsky's  observation  is  confirmed,  and  If 
canal  is  found  to  remain  as  the  duct  of  the  neural  gland,  ^^hs 
course  of  its  development  would  seem  to  differ  considerably  froin 
that  of  the  hypophysis  cerebri  as  described  by  Mibalkovics 
Ualfour,  and  KoUiker,  which  are  the  viewi  apprvved  of  by  Julin 
and  confirmed  from  his  own  observations. 

In  conclusion,  the  arguments  in  favour  of  the  lignMilocf  of  the 
A  cidian's  r,',  iir.i!  gland  with  the  ghMdMlir  poitiaa  of  dw  ptailMiy 
l>o>ly  rjTc  very  .s'.roiig.  The  stTtacinfi^  powioD,  asd  nIttioBs  of 
the  tw  o  organs  arc,  in  a  caiteiB slBee of  devdopoMittt  {denllcal— 
admitting,  uf  course,  ihatthehnnolalaaeisftiMkDnedphuTBx, 
and  ihat  the  nerve-ganglion  u  boaelegon  wilh  the  vntehnte 
bndn— tid  fhe  only  point  required  for  the  imof  of  Ihe  hrpo* 
thesis  itihedeixKiititritioiiihaitheiien»l|^«tdaiid  iudnctaie 
epiblastic  in  fbrmalion,  and  that  their  dewHopment  eoiriipHids 
with  that  of  the  pituitary  Iwdy.  W.  A.  HebMMII 

STORING  OF  ELECTRICITY 

CFXONDARY  batteries  to  store  up  currents  of  electricity  in  the 
form  of  chemical  work  promise  to  play  so  important  a  prt 
in  the  ultimate  adopt  ion  of  the  electric  li^itt  tlwt  improfeawBta  in 
their  con  traction  are  of  peculiar  interest.  The  tatett  innovation 
is  due  to  M.  Faure,  »ho  has  modified  with  greet  soocew  the 
secondary  battery  of  Gaston  PUni^  by  ooverins  the  aaiCiees  of 
the  lead  plates  with  a  coating  of  minium,  thcrdif  iMNaiioc 
their  capacity  manifold.  This  device  possesses  die  edditioBal 
advantage  that  it  obviates  the  necessity  of  "forming"  the  cells 
by  the  tedioai  process  of  charging  and  discharging  them  for 
many  days,  as  in  Plsnt^'s  betlerie*.  Two  abcets  of  lead  «f« 
separately  coated  with  minium  and  are  ralTed  together  In  a  frpiral, 
being  kepi  apart  by  a  layer  [of  felt,  and  a-c  then  placed  in  a 
'  "WciicrcSiu(lienabfr<iiaEaiwickluag(icrc.ii/«;hciiAsci4itcn"(/4n4. 

f.  nu'.  r.Ui .  Altai.,  vol.  viL). 

'  ■  /lu  KDi«icMaa|d«dBtah«aAseMta"(<<M4</>««Aenvr.  ^AmT., 
voL  ttja). 
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fcad  coBtftining  dilnte  add.  When  a  carrent  is  pas'^cd  inti 
AiimU  the  atintum  on  one  plate  is  rcdaced  to  mct«IIic  lead 
llM  tm  ihe  other  U  oxidUcd  to  the  Mate  of  peroxide.  1'hcsc 
actiaai  ue  renned  while  the  dwgai  c*U  is  diRhaigiog  itaelf. 
Acoonlii^  to  M.  Reyater  <me  «iP  theie  oaUi  mim  huge  mon^ 
b*ei|ll  75  kUognms  may  xtore  op  ener^  sufficient  (o  fiiroish 
lAtfmds  OB>'hotK  puw  er  of  work  for  an  hour. 

A  ePtmpondent  of  the  Timts  of  Monday  ^tr*  U  to'ertsttng 
■BMtt  of  an  experiment  he  witnessed  in  Ports  of  ctoriag;  «le^ 
tricul  energy  by  the  method  ado  ted  by  M.  Faure. 

"A  Faare  battery,  or  pUt  sttondmre"  he  states,  "was 
diai^ged  with  the  electric  fluid  dinct  from  the  ordinary  Gr  <ve 
bittay  and  in  ray  presence.  It  may  be  more  economically 
frjm  a  Gramme  or  Siemen-s  machine.  The  recept.icle 
ted  of  four  Faure  batteries,  each  abjut  five  inche>  tli.i- 
rand  ten  inches  hi^h,  forming  a  cylindrical  leade  \  vevsci, 
eootaininK  alternate  sheets  of  metallic  lead  and  nuiiiiiiu 
ia  fdt  and  rolled  into  a  spiral  wettad  with  acidulated 
aater,  aad  the  whole  placed  in  a  iqwe  wooden  box  measoring 
■boat  one  cubic  foot  and  weighing  some  scTcnty-five  ptwrwLs. 
Thi*  trai  protected  by  a  loose  wooden  cover,  through  which  the 
e{cctri>de«  (iu  leaJ)  protruded,  and  were  flattened  down  for 
ooowmcnc.'  of  transport.  TWa  box  of  'electric  energy'  was 
landed  to  me  by  M.  Faure  at  my  request,  with  the  object  of 
tabmitting  it  for  esaminati  )n  and  measurement  to  our  eminent 
electrician.  Sir  William  Thomson,  F.R.S.,  at  the  Vniver>ily  of 
ulaigow.  I  hsd  the  box  by  me  all  through  the  journey  from 
i'aris  on  Tuesday  ni^bt  (last  week),  including  a  five  battr>  delay 
«  CaMs.  I  arrived  at  Charing  Cross  at  1 1  a.m.  on  Wedaetdny, 
jftf  nmnirif;  the  gauntlet  of  customs  and  police  authorities,  who 
su'^ptuuuvly  locked  askance  and  seemed  to  doubt  my  statement 
du:  my  box  only  held  '  condensed  tightaing,'  and  contained  no 
■feraal  machine  or  new  explosive  oeitfaied  to  illustrate  some 
(fahnliral  liocialiitic  tragedy.  From  time  to  tfaM  on  the ;  mrney 
I  tolad  the  force  of  the  discharge  and  found  h  to  have 
wsntsined  its  energy.  From  Loridon  to  Glasgow  required  only 
nother  ten  hour«,  and  finally,  in  about  scventy-two  hours  from 
the  time  of  charging  in  Paris.  I  had  thesatisfiictionof  piescBting 
to  Sir  William  Thomson  M.  Fanre't  rare  offiering  of  a  *  box  of 
tkcliialy/  intact  and  potent,  holding  by  measurement  within 
tNt  MMD  space  of  one  cubic  foit  a  power  equivalent  to 
■M^Oae  million  of  foot  pounds  1  This  wonderful  bix  is  now 
dipMileil  te  the  laboratory  of  the  Glasgow  University,  under 
the  vigilant  eye  of  its  director,  and  being  submitted  to  a 
lerief  of  tests  and  measurementt,  the  rc^ults  of  ^ome  of 
viiidi  made  Sir  William  exclaim,  '  Why,  it's  a  little  witch.'" 
Wtdi  reference  to  this  Sir  Wm.  Thomson  writes  to  us  under 
tee  Hacj  Vt: — "I  had  the  marrellons  box  under  trial  for 
OTBty-two  iiom  before  I  left  Glasgow  yesterdiy,  gifteg  it 
MBeeaaive  diaigea,  and  discharging  to  various  de^ees,  measnr> 

3aspmdmately  the  whole  quantity  sent  in  durin!>  the  cbar|(c^ 
taken  out  in  the  discharge.  Thus  I  shall  be  attle  to  calculate 
ie  amount  of  energy  spent,  and  the  amount  recovered  under 
wioiu  Ixmditions.  Mr.  J.  "T.  Bottaml^  ooBtnueB  the  trials  in 
ay  ibience.  A  oonridflCBoletiaM  unit  mm  bdbn  I  have  rendta 
lopvhlidi.'' 


UNIVERSITY  AND  EDUCATIONAL 
INTELUGENCE 

Cambridcb.— The  report  of  the  Botanic  Garden  Syndieait^ 
a  it  now  stands,  reoommends  the  admisaioa  of  menbers  of  tlie 
Scuate  into  the  Caiden  on  Sunday  afternoons  from  three  to  six 
daring  the  present  summer,  and  as  an  experiment  only  ;  three 
kiiau  may  be  introdoccd  at  the  same  time,  thair  naoie.  i><:hil; 
'  written  in  a  book.  Only  one  entrance  is  required  to  be  u^ncd, 
lea  the  cosator  or  hk  deputy  and  one  |iolioeinaii  era  bt  be 
(«escnt.  Hk  number  of  signatures  of  rerfdenU  in  faToor  of 
4i»  duuge  is  very  large.  Prof.  UafaingtiMi  ol^cctn,  and  so  do 
the  beads  of  Queen's,  Pembroke^  and  St.  Catherine's  C  Uegcs 
fMeaora  CowcU  and  Weateott,  aad  several  resident  clergymen. 

At  Tiiiii^  C^lege  W.  R.  Sorlcf  (aeeoad  vear)  has  Ijcen 
darted  to  a  Foudation  sdiolanhip  for  Moral  Science^  and 
VArejr  Thoapaoa  (first  year)  to  a  Sdielerdin  for  Natoral 
Science ;  E.  d7  Ritchie  (WinchMtv)  and  W  £.  Ransom 
(Cheltenham}  to  Exhitailiani  of  40^  far  Natnnl  Sdenee.  At 
Siw'B  CoUcge  S.  F.  Heiaer  has  been  awarded  the  Vintner 
EaWbition  far  Natnral  Setance,  aad  A.  P.  Laurie  (£dinbnigh 
y)  an  Esldbilinn  of  906  far  two  yean. 


en  dw 


Mr.  Lea  \s  lecturing,  ia  Dr.  Foiler'a  advaaoad  1 

Physiology  of  Vi.sion. 

Mr.  Hicks  \\  taking  an  exaninatkm  chus  in 
Botany  at  Sidney  College. 

Dr.  Vines'  c  mrve  of  l>otany  tbii  term  is  one  of  Morpholagy, 
chiefly  cryptogamic,  with  practical  work. 

The  first  M.  U.  Lxamination commences  on  June  13^  theaeeend 
on  June  7,  the  third  on  May  10  ;  the  M.C.  F-xamliiation  on 
June  13. 

The  open  matheaiatical  lecture^  this  term  are  those  of  Ur. 
Dale  ilrinity)  on  Heat,  and  Mr.  Taylor  on  Higher  Plaae 
Curves,  Mr.  Beiaat  (St.  John'>),  on  Sound  and  Vibrationih  Mr. 
Wcl'ti  (Emuiannd)  on  the  Potentia]  and  Green's  Theorem,  aad 
.Mr.  Tcmperleyon  Finite  Differences. 

The  first  part  of  the  Natural  Sciences  Tripos  begins  on  Junefi. 

In  the  report  rf  the  last  Local  Esaminatipns  (Decembo', 
iSiio)  it  is  sLitc  t  iliat  the  juniors  answered  satisfactorily  in 
Itiuany,  while  the  descriptions  of  specimens  by  the  tenms  and 
their  answers  in  V^etatile  Phy^ology  were  very  weah.  In 
Zoology  the  seniors  did  better  relatively  than  the  inidof%  Imt 
practical  work  was  largely  deficient.    In  Geolqgy  tlie  1 

was  bed,  and  the  practical  knowledge  of  epec  

mcagire. 

London.-— At  the  presentation  day  last  week  at  the  University 
of  London,  when  the  certificates  uf  dq^rees  and  hon'iurs  won  by  the 
siii'iceinfilt  students  at  the  late  examinations  were  distributrd,  three 
ladiea  received  certificates  of  matriculation,  and  four  dei,'rees  of 
K.A.  Earl  Granville  said  that  thi'i  year  thry  had  lo^t  by  <lrath 
Sir  Philip  Egerton,  a  man  of  j^reat  cultivation,  who  h  id  always 
shown  the  greatest  interest  in  the  work  of  the  University.  There 
were  other  losses  which  they  rrgrcttci,  but  which  carried  s  ime 
con^'olatioa  with  them,  as  being  highly  to  the  credit  of  the 
University — as,  for  instance,  the  de  arturc  of  Dr.  Greenfield, 
who  had  for  so  long  been  identifietl  with  the  Hr  iwn  Insti  uiion, 
to  Kdinburgh  University.  They  were  perbap*  axvarc  that  in 
1852  Mr.  Brown  had  left  a  sam  exceeding  30,000/.  for  the  crea- 
tion of  an  institution  for  the  investigation  and  cure  of  di-casrs 
peculiar  to  animals  useful  to  man,  the  donor  expressing  a  desire 
that  the  University  of  Londoo  should  appoint  a  ommittee  of 
their  body  or  of  medical  men  outside  to  sciemirically  carry  out 
his  views.  Ten  years  ago  that  institution  was  established,  and 
during  that  period  few  or  no  cases  of  interest  to  it  had  been  dis- 
cussed in  woidi  it  had  not  taken  a  leading  part.  Ilicse  investi- 
gations bad,  be  believed,  been  carried  00  in  a  manner  which 
promised  the  greatest  possible  advantage^  not  only  with  regard 
to  the  disca«.e>  of  animals,  but  also  to  those  of  man.  During 
the  past  year  ^870  animiN  had  been  cured,  and  as  an  example 
of  the  great  kindness  with  which  the  patients  were  treated  he 
would  relate  the  following  anecdote: — A  distinguished  member 
of  the  Senate  was  driving  along  tbe  road  in  which  the  in-titution 
was  .situated  when  suddenly  his  hack  cab  came  to  a  dead  »top. 
He  asked  the  driver  whether  his  animal  wa<  lame  or  ill.  but  the 
driver  answered,  "  No  sir.  I  never  can  get  him  past  this  place 
since  lie  had  his  corn  cured  here  ;  be  likes  it  so  much  that  he 
always  wants  to  stop."  Results  had  shown  that  the  University 
was  justified  in  extending  tbe  It  nits  of  its  operations  to  the 
Brown  Institution.  After  careful  consideration  it  had  been 
determined  to  extend  the  examinations  into  tbe  science  and  art 
of  teaching,  for  which  purpose  a  scheme  had  been  prepared, 
which  Would  shortly  be  carried  out.  As  a  member  of  a  Govern- 
nwat  which  adopted  as  its  first  principle  ecoitomy  of  public 
fnnds  he  was  glad  to  be  able  to  give  an  instance  that  this  did  not 
alirays  degenerate  into  niggardly  stinginess.  Their  afiplicatioa 
to  the  Treasury  for  the  establishment  of  a  practical  museum  of 
natural  history  to  enable  them  satisAictorily  to  carry  on  examina- 
tions on  their  own  premises  had  been  moat  UbeiaUy  met,  aad  be 
hoped  that  in  a  very  short  time  such  a  department  would  be 


Tub  aminal  distributian  of  prises  to  the  saeoesslhl  shidemtint 
the  London  School  of  Medicine  for  Women  took  place  on 
Wednesday  last  week.  The  report  stated  that  op  to  the 
eighty-six  pupils  bad  been  received,  <>r  whom  iai^'foHr  ale  1 
attending.  Nhie  of  these  were  studying  for  the  Unnend^  of 
Loodoa»  iimr  were  amatcnn^  aad  the  remaining  thiity-o 


tniniiig  for  examination  by  tlw  Colege  of  Phyndaae  in  Ivdand. 

Altogther  twenty-five  ladles  lad  vem  been  declared  qualified  to 


practise.  The  report  of  the  trenmer,  the  Right  Hon.  Taa 
5un>fcld.  M.P.,  stated  that  the  expenditnra  had  been  notW^of 
which  one-half  had  been  pro«ided  hy  the  atndentf  feea.  'Ibe 
snhseriptione  had  been  6i6f.  171.      aa  apint        15^  6A 
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lost  year  :  :uid  (lie  <lriiiatiiius  33/.  2/.,  as  a^aiiivt  18/.  There h»d 
beca  several  large  legacies  realised,  amongtst  them  one  of  4050/. 
Aval  Hn.  Gemse  Oakei. 

ManCBKSTSE.— We  underfUnd  that  a  sum  of  1500/.  has 
beea  Oftnd  \lf  a  benefactor  to  the  Council  of  Oucn« 
Ctdlege  for  five  fellowships  of  100/.  a  year,  each  renewable 
fort  aecoad  or  third  year,  the  condiii.nis  l^ing  that  they 
shall  be  awuded  on  evidence  given  by  the  candidates  of 
their  past  woilc  fat  Uterature  or  <c:ence,  and  on  thdr  Mtis' 
fying  the  electors  a<!  to  their  subsequent  devotion  to  original 
work.  The  scheme  is  as  yet  only  under  consideration.  We 
likewise  undersund  that  Mr.  Waterhonse  is  preparing  plans 
for  completin);  a  portion  of  the  buildings  requirw  for  Owens 
College,  including  mu  enm  for  natural  history,  geology,  and 
mineralogy,  and  for  the  lecture-rooms  and  Inbontofies  rcqnind 
for  th?  professors  of  the  above  subjects. 

OhJ  Saturtlay  next  (May  21)  Prof.  Boyd  Dawkins,  F.R.£k, 
will  liesi"  the  seventh  series  of  Field  Lectures  in  Geology, 
at  Miller  s  Dale  Station,  Derbyshire.  That  and  the  two  fol- 
lowing Saturdays  will  be  devoted  to  the  examination  of 
dM  CtrboBiferous  rocks  of  the  Pennine  Chaia  On  Saturday, 
Jane  9^  the  class  will  visit  the  British  Moseam  (natural  history) 
nnder  the  guidmoe  of  Dr.  Woodward.  F.R.S.,  for  the  study  of 
the  mammalia  associated  with  Pleistocene  Man.  On  June  10  the 
brickfields  at  Crayford  and  Erilh,  in  Kent,  will  be  visited  under 
the  guidance  of  Mr.  F.  C.  Spurrdl ;  and  on  the  1 1  th  the  subject 
of  Ine  Antiquity  of  Man  will  be  finished  by  an  examination  of 
the  collections  of  prehistoric  arcbaeolofgr  in  the  British  Museum 
(BlooiBslNny). 

TUB  Qneen  has  directed  lettcn  petent  to  be  passed  aider  die 
Greet  Seal  granting  end  dcdnriiv  fliet  the  degrees  of  Badwlor 
nd  Heater  of  Arts  end  Beehdor  end  DocUv  of  Medicine,  of 
Le«%  ef  Sdenee^  end  of  Music,  created  or  eoaftrred  by  the 
Unhenitjr  of  AddeUc^  Sooth  AnstmUe,  on  aajr  person,  male  or 
'  imU  be  reeognised  ee  eeidemie  diatiscticas  end  rewards 


of  BMdt.  end  be  entmcd  to  nak  preeeiencc,  end  consideration 
in  the  United  Kingdom  end  in  the  cokoies  end  poiseesioBS  of 


the  Cnwa  throiuhout  the  world,  as  folly  as  if  the  .leid  degrees 
tgnnlea  by  any  university  of  the  United 


SCIENTIFIC  SERIALS 

yemmal  of  l/u  Royal  Micnwcf^eal  Sctitty  for  April,  1881, 
vol  i.  ser.  ii.  part  2,  contains— I'rof.  P.  Martin  Duncan,  on  * 
Radiolarian  and  »ome  Microspongidx  from  considerable  depths 
in  the  AtUntic  Ocean  (plate  3).— Dr.  Lionel  S.  Bcele,  the  Presi- 
dent's address. — Prof.  E.  Abbe,  on  the  conditions  of  ortlioccopic 
and  pseudoBcopic  effects  on  the  l>hiocuIar  microscope. — A.  D, 
Michael,  on  a  species  of  Acams  believed  to  be  nnrecorded  (plate 
4).— Prof.  C.  Ahbe,  on  the  estimatioa  of  aperture  in  the  micro- 
scope. The  summary  of  current  ftseetchef,  pp.  217  364.— Pro- 
cec<lin^  of  the  Society.  (In  the  summary  of  current  researches 
appears  a  memoir  by  Mr.  Crisp,  "On  Aperture,  Microscopical 
Vision,  and  the  Valne  of  Wido-Anglcd  Imnwrsioa  Objeciives," 
in  which  the  whole  subject  is  very  exheustiTdy  end  dearly  put.) 

.-Iiiuj.'iH  J,r  Physik  titnl  Chiniu,  No.  4. — Experimental  in- 
vc-tigation  of  the  c'liinettion  between  refraction  and  alisorption 
of  lit;ht,  by  E.  Kellclcr. — On  the  ratio  of  intensity  of  the  two 
sodium  lines,  by  \V.  I)ictrich.  —  On  the  condeuMtion  of  gaKcs 
on  surfaces  in  their  relation  to  uro><ure  and  temperature,  by  H. 
Kay^c^. — Influence  of  prt  >  ure  on  the  surface-tension  of  liquids, 
by  A.  Kundi.— Variation .  of  the  vapour-density  of  some  esters 
with  pressure  and  teni}ier3turc,  by  P.  Schoop. — On  differences 
of  tension  l>ct\<ci:ii  li:|uids  touching  each  other,  with  reference 
to  concentration,  by  K.  Kitllcr. — On  electric  ring-fi^iircs  and 
tlicir  al'ciation  of  form  by  the  magnet,  liy  E.  Kcillin^cr  and 
F.  \V.ichtcr. — On  the  ilivcrjjencc  of  Ampere's  thcor)'  of  mag- 
netism from  llic  theory  of  electrotii.ijfnetic  forces,  by  I.  Stefan. 
— On  Si.me  rcmarl s  of  HerrC.  Neumann  on  electr  jdynamics, 
by  K.  Clausius. —  Ihe  l:\u  of  Clnusia;  and  the  motion  of  the 
earth  ni  space,  by  K.  Hudde.  — On  the  extent  of  the  electric  ex- 
pansion in  glass  and  caoutc!iot.ic,  by  ftr.  J.  Kortewej^  ar  l  V.  A. 
Julius. — The  glass  plate  battery,  by  Th.  Ilrhard. — .Some  remark- 
able  properties  of  flames  l>y  W.  Holtr., 

Amtrifan  Jturual  cf  SeitHce,  April. — Monograph  by  Prof. 
Mar-h  on  the  Odontornithes,  or  toothed  birds  of  North  America, 
by(">.  B.  (Irinnell. — On  some  elements  in  oropfraphic  displace- 
men',  by  W.  J.  McGee. — On  Ihe  indices  of  refraction  of  certain 
oompound  etbicfs,  by  J.  H.  Long.— On  the  Wbitfiekl  County, 


Geori^ia,  meieoric  iron,  by  W.  V.  Hi  Idcii.— The  basin  cf  the 
Gulf  of  Mexico,  by  J.  F..  Ililf;ard.  — On  the  j;eolo<;y  of  Florida, 
by  E.  A.  .Smith. — The  magnetic  survey  of  Mis-ouri,  by  F.  K. 
Nipher. — American  sulpho-sclenidcsof  mercury,  by  (1.  J.  BmOi. 
—  Analy-is  of  Onofrite  from  Utah,  by  W.  J,  Com'tock. — EITect 
of  great  cold  on  nw^netism,  by  1.  Trowbriiljje. — Channel 
fdlings  in  Upfcr  Devonian  shales,  by  H.  S.  Williams. — A  new 
order  of  Jurassic  reptiles  (Cseluria),  by  O.  C.  Marah.— Dis- 
covery of  a  fosi,il  bird  in  the  Jurassic  of  Wyealag,  \»f  ^  aame. 
— American  pterodactyls,  by  the  .same. 

Jeiirnal  of  tht  Franklin  Institute,  March. — Experiments  with 
the  Perkins  machinery  of  the  Anthtacitt,  bv  Mr.  IsherwcodL— 
The  wearing  power  of  steel  rails  in  relation  to  their  chemical 
comp  .viti  in  an!  physical  properties,  by  Dr.  Dadley. — Note  on 
steam  cylinder-,  by  Prof.  Marks. — Novel  mode  of  originating  an 
index  svliee!,  b;^  Dr.  Grimshaw.— The  polarisation  of  sound  and 
the  nature  of  vifacntieae  In  extended  media,  br  Prof.  Rofainon. 
—Gyroscope  modd  fior  dass-iUnstiation,  by  Dr.  Rand. 

JCSaafr  JMtete  iMtAtnJk  M  Saaut  t  Umm.  Rcndiconti, 
voL  ifar*  fiac  'rii. — Grafts  of  the  vine,  by  Count  Trevisan.— 
Oa  the  deteinnBiion  of  tmAamk  aoments,  &&  (continned), 
\if  Ptof.  Cleiioetti.— On  two  nure  hetadnte  of  nliks»  by  Fral. 
Paved. 
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AND  ACADEMIES 

LOMDOH 

R^ral  floetetv,  ^pril  sS.— "The  influence  of  Stitn  and 
StntoonthcActknofPhnkalForaes.''  By  Herbert  Toedn- 
iOD,  B.A.  Coannunieeted  by  Prof.  W.  Grylls  Adams^  M.A., 
F.R.S.   Peit  I.— Elasticity.   "Young's  Modulus." 

The  vslnesof  "  Yonng^Bodnltts"  were  determined  fersevenl 
metals  by  a  method  dened  by  Sir  W.  Thomson. 

A  large  nambcr  of  esperfancals  with  diffiwent  loads  were  msde, 
end  after  a  peat  many  nnmeoeadal  ettenple  to  eccount  for  eer> 
tain  diaerefianciei  whieh  eonU  not  ha  mUned  away  as  enon 
of  obeemdoa,  the  feUowfa^  Atcti  were  eneited  :— 

I.  After  a  wh«  has  laflbcd  penaaaent  extension,  the  tempo- 
rary dongation  whidi  can  he  prodoced  by  any  load  becomes  less 
as  the  interval  between  the  pedod  of  penaaeat  esteathm  and 
.that  of  applying  the  load  hecoHiet  gwater. 

a.  This  inatcaie  of  daaticUy  Is  greater  la  proportion  lor  large 
loads  thaa  for  saHdIoBcs.  *^  * 

3.  Thelacteaeeof  daatid^  takes  plaoe  idMther  dw  win  he 
allowed  to  remain  loaded  or  unloaded  betweco  the  period  of 
pemeaeat  exteasioa  aad  that  of  the  teaUag  for  the  alestict^. 

4.  The  nsdr  imrmse  of  daatid^  vanes  eeaiidcrahty  with 
diflerent  metals ;  with  some  the  aMxianua  chutleiQ*  is  apparently 
etuined  in  a  few  minutes,  and  with  oAera  not  till  some  days 
have  elapsed,  iron  and  steel  bdng  in  tUi  hut  reject  vciy 
remarkabl*. 

5.  The  elasticity  can  also  be  increased  by  heavily  loading  aad 
unloading  several  tintes,  the  rate  of  bWNaie  dinlBishiag  with 
each  loading  and  anioadiim. 

6.  A  departure  from  **Hooke'8  law "  mora  or  less  decided 
alwavs  attends  recent  permanent  eiteasioB,  even  when  the 
weights  employed  to  test  tibe  dastid^  do  not  eicead  oae>tenth 
of  the  breaking  weight. 

7.  This  departure  is  diminished  very  noticeably  in  the  case  of 
iron,  and  much  less  so  in  the  case  of  other  metals,  bydlowicg 
the  wire  to  rest  for  some  time  either  loaded  or  unloaded;  it  is 
also  diminished  by  repeated  loading  and  unloading. 

The  effect  of  peroianent  extension  on  the  value  of  "Young's 
modulus'"  was  trietl  according  to  the  direct  meth>>d  for  iron  and 
copper,  and  indirectly  for  most  of  the  metals. 

from  both  the  direct  and  Indirect  methods  results  were 
obtained  which  showed  : — 

1.  That,  in  all  mclals,  provided  the  wire  has  not  been  kept 
heavily  loaded  for  some  time  before  testing,  permanent  extension 
produces  decrease  of  elasticity,  if  the  strain  be  not  carried  l^yoed 
a  certain  limit. 

2.  That,  if  the  extension  be  ceiried  berood  the  above-men- 
tioned limit,  further  permanent  iaereaseof  leagth  ceases  increese 

of  elasltcily. 

3.  That,  in  the  case  of  iron,  heavy  loading  for  fomc  time 
increases  the  elasticity  that,  even  when  the  extension  would  have 
caused  diminution  ol  elasticity  without  such  continued  loading, 
the  latter  will,  if  sufficient  lime  be  allowed,  change  this  diminu- 
tion into  an  increase ;  in  the  case  of  copper  this  is  not  so. 

The  effect  of  suddenly  chilling  sled  heated  to  a  hi|^  tenpera- 
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■■•-t  <is  fouad  to  be  daaUtr  to  ttMt  of  awmlte  penuioent 

n'rnacn  of  ir  in. 

,-r-.t:xl  eti'crinu  nt>  were  made  to  test  the  effect  of  permanent 
tociija  and  ;  crm-ment  extension  on  the  tnotiulus  of  rigidity. 
From  these  experiments  it  wa-,  c  jncluLk-il  : — 
I.  Tbu  tbc  lots  of  rigidity  produced  bjr  tnitdofi;  or  stretching 
»  i-e  b^ood  dw  limitt  of  dutteity  to  pwUy  dininlilMd 


ilde  with  big*  mm  «t  vihratloo 

of 


2.  That  the  lo-is  i 
•rjn  nth  ^mall  ones. 

3.  Ihn  the  influence  of  rest  is  more  apparent  ill  the 
lirg(  rihrations  than  in  that  of  small  ones. 

4.  That  conlinoal  vibrating  through  large  .arcs  lia^  a  similar 
«&ct  on  the  rigidity  to  that  prodiicc<l  un  the  lungi'.uJiiml 
dauieitj  by  hca\Tly  loading  and  unloading.    And  — 

5.  That  in  the  case  of  hard  steel  the  effect  of  vibrating  through 
X  lir^c  arc  for  .sc\'cral  minutes  makes  temporarily  the  tigidity  as 
df'ennincd  from  such  vibrations  greater  than  that  detemiineii 
frri"!  smaller  vibrations. 

The  influence  of  an  electric  ctuTcnt  and  of  magnetism  on  the 
tor^unal  rigidity  of  uirlaK  wu  abo  ilWWtjB>fd,  Md  Um 
'  foCowing  r^nJts  arrived  at : — 

1.  The  torsional  rigidity  of  copper  and  iron  iii  tenijwrarily 
decreased  hj  the  passage  of  a  powerful  electric  current,  but  is 
xtry  little,  if  at  all  ippncnUf,  altand  Iqr  ciunatt  of  modtnto 


ictensitj. 

2.  The  torsional  riajdity  of  iron  is  temporarily  diminished  to  ft 
9ma.'l  bat  perceptible  extent  by  a  high  majfnetising  force. 

J  The  effect*  mentioned  in  I  and  2  are  independent  of  any 
changes  produced  by  the  current  in  the  teniperaiure  of  the  wire. 

Finally,  certain  critical  ;  oints  arc  alluded  to,  there  being  at 
least  tvo  such  for  each  metal,  at  which  »udden  changes  take 
pheeia  the  rat  o  of  the  pcnwuMBt  ertemioQ  pradnoM  Itftatf 
load  and  the  load  iuclf. 

May  5. — "On  the  .Structure  and  Development  of  the  Skull 
ta  Sturgeons  [Acifcnsfi  ruthmus  and  A.  sturia)"  by  W.  K, 
Parker.  F.R..S. 

I  tntist  refer  the  reader  to  Prof.  Salcn-ky's  '  invaluaiilc  work 
.3  the  development  nf  the  sterlet  iKa-an,  I S78),  unfortunately 
r.;bUsbcd  in  Xussian,  and  to  the  second  volume  of  Mr.  Balfour's 
work,  fdraiiwooaiitoftheailkititacetof  tin vftfjUMMruir 

^jr.Vyo. 

Kven  in  larvs:  one  third  if  .111  inch  in  length,  the  cartilage 
»j.s  tjecomiug  consolidated,  and  1  «as  able  to  work  out,  by 
Ktions  afti!  dissections,  the  structure  of  the  cranium  and  visceral 
•rches ;  the  one  s[»ecinien  which  was  > even-twelfths  of  an  inch 
a  length,  and  w  hii  h  u  .i-  made  into  a  Urge  Boodicr  of  cUwcly 
ttc-  section*,  left  nothing  to  be  desired. 

T  ?  development  t.f  l\.c  kiil^  nf  the  sturgeon  is  very  similar 
'X  *hit  »e  find  in  the  sb.irks  and  .skates  ('  Selachians"),  but 
tie  suspension  of  both  the  mandibular  and  the  hyoid  arches  by 
•«<  pier,  derived  from  the  hyoid  (the  hycTfylu  skull),  which  is 
*t"  in  the  Selachian^  on  mc  hand  an  !  m  '''ic  Holosteaii  (ianoids 
isd  Tcleostcajis  on  the  <  ih'jr.  n.t;3.iris  if  .  lullcst  development  in 
tie  "  Atif:<nscridx,  "  r  <  ,11  Ir  i-tL-tj'.;  <  7.iiioids  ;  for  in  them 
Jie  "^ymplectic  *'  is  a  s/.-^iar.r.c  tarlilage,  and  not  a  mere  os.scons 
Otr.'re  as  in  l^idostciis  and  the  Teleostei. 

Here  I  find  a  very  noticeable  fact,  namely,  that  whilst  in  the 
^"..on  the  metamorphosis  of  the  simple  primary  arches  of  the 
face  c.\n  be  followed  step  by  step,  in  the  sturgeon  the  peculiar 
:»:<Jificition  of  the  arches  shows  itself  Jnttn^  fhomdrifitiMm ; 
tie  hyoid  arch,  from  the  first,  is  inordinately  large. 

Xotwithstanding  the  huge  sije  of  the  sut>-dirided  hyoid  pier, 
its  head  only  articulates  in  the  lar\'a  with  the  auditor)'  capsule  ; 
bter  on  the  txisal  cartilage  reaches  it,  as  in  the  Selachians. 

Bat  the  arches  that  retain  their  normal  size  lend  no  colour  to 
the  theory  that  the  vi-sceral  arches  arc  related  by  their  dorsal 
cad^  to  the  paired  cartilages  that  invest  the  notnchord,  a  state  of 
Aungs  like  that  seen  in  the  ribs  and  in  the  superficial  cartilmioom 
boops  that  surround  the  huge  pharynx  of  the  lamprey. 

Mr.  liolfour  has  demonstratively  show n  that  in  the  branchial 
legicm,  when  the  plettro>peritoneal  cavity  has  been  sab-divided 
by  the  hypoblastk  onlcrewdis  of  the  pharynx,  the  aortic  arches 
lie  imtide  the  small  temporary  "head  cavities,"  or  renuuuiU  of 
the  ODce  oontinnoos  sub-division  of  the  body  wall  into  an  inner 
bver,  the  "splanchno-pleure,"  and  an  outer  layer,  the  "  somaio- 

die  aortic  arches  mount  np^  OB  each  ride,  wituk  the 
■  Mt  HaalleM  spedmeni  wo*  dtt  |^  of  ftaf.  V.  SaWfar,  dw 


proj'ier  branchial  arches,  which  l>ecome  grooved  to  receive  them  ; 
these  arches  must  therefore  be  consiilcred  as  develo|)nieiit>.  cif  the 
teiuiK>rarily  separate  "  splanchno  plturc  "  ;  thcycann  t  'ic  classed 
with  the  (fital  arches,  which  are  developed  in  the  i^rrm  incntly 
distinct  "  somato-plcure." 

My  dissections  and  sections,  both  of  this  ty|ie  and  of  the 
Selacliians,  -how,  without  leaving  room  for  doubt,  that  all  the 
viscera',  or,  [iropcrly  si«aking,  branchial  arches,  mandibular, 
hyoid,  and  |)ost  hyoid  (tinumhia!  projicr)  arc  develo]>cd  in  the 
outer  walls  of  the  large  respiratory  pliarynx,  quite  independently 
of  the  base  of  the  skull  ai;d  the  fore  |iart  of  the  spinal  ailumn. 

1  have  at  last  ceft*ed  to  contend  for  true  t»ranchial  or  visceral 
archc>  in  front  of  the  mouth,  and  also  to  look  ujMin  the  mouth 
and  the  oj^cnings  around  or  in  front  of  it  as  more  than  mere 
involutions  of  the  epiblast  ;  the  fiiit  cUft  is  that  between  the 
mandible  and  the  hyoid  arch,  the  hrst  arch  is  (he  mandibular. 

With  regard  to  the  skull,  it  is  now  very  evident  that  the  "tra- 
becul.T:  cranii,"  even  in  their  furthest  growth  fnrwards  from  the 
end  of  the  cephalic  notochord,  arc  xacTc\y  foret^rmvlhs  from  the 
moietici.  of  the  investing  uiasii  (the  i<irachordals),  the  true  axis  of 
the  cranial  skeleton  ending  under  the  fold  of  the  middiraiii.  The 
"  cornua  Irabccul-x,"  and  the  "  intcrtrabecular "  pa;  t  or  tract, 
arc  Jreih  s/ii\  !i,  'O  to  sjieak  of  cartilage  that  are  spccia  ly  drvc- 
lojved  to  lu^^h  the  cranial  b  jx  and  the  internasal  frames*  nrk.  I 
fear  that  niy  long  cherished  ptc-oral  iisirral  anhfi  will  now 
have  to  go  down  and  take  their  place  amung  these  secomiary  or 
adaf'tiie  grow  ths. 

1  may  remark,  in  concluding  this  very  imperfect  "  alntract," 
that  the  s'  .rgc  n  is  a  very  ifflpoTtant  type  for  the  motpholofitt 

to  get  clear  light  ujxin. 

In  the  Selachians  the  huge  pterygoid  fore^-rowth  of  the  mandi- 
bular arch  atwrts  the  apex  of  Its  pier,  whose  Jututwn  is  supplied 
by  the  byo-mandilnlar }  fkmnenta  oolj  an  dcvabipad  la  ha 

U]n<r  part. 

In  the  sharks  from  1  1  thn-f  mere  "  r.iys  "  are  developed 
in  front  of  the  small  up[>ei  rcni;ia:.t  .  if  it,o  fust  cleft  ("spiracle  ')  ; 
in  skates  there  is,  as  a  rule,  a  Mna!]  ^ir  arnti'  pK  rr.  thr  iiiir  n;iex 
of  the  arch,  its  "pedicle."  In  unc  kind,  however,  ihe  torpedo, 
four  such  fragments  appear  on  each  side,  as  show  by  CJegen- 
banr.  In  the  sturgeon  there  is  a  most  remarkable  1  late  in  the 
common  metaplervgi  id  rc  T^m^  its  form  is  rhomlKiidal  ;  it  is 
composed  of  a  immlicr  ui  w  cU-compacted  pieces  of  cartilage,  a 
middle  series  i>f  plate-,  and  a  somewhat  irregular 

arrangement  of  plates  right  and  left  of  these.  This  remarkable 
structure  onlf  ciiits  in  the  AdpaaMraMa ;  it  ia  aot  fonnd  in 
rolyoiJon. 

In  the  Selachians  the  "i-iacoid'"  plates  or  spines  are  not 
brought  under  the  influence  of  the  chondrocrauium,  which  has 
neither  parostcal  ]>late«  applied  aa  qpUiiU  to  h  aor  actoaleal 

plates  graltcd  upon  it. 

In  Anfenscr  there  are  both  parostoses  applied  to  the  oral 
apiKiratas,  and  ectasteal  centres  in  the  post -mandibular  arches  ; 
morcvcr,  along  the  side  of  the  skull,  in  old  individuals,  plates  of 
bone  appear  as  sjijiiit..  ur  jiaroitoses,  that  arc  manifestly  the 
fnrcnir.ner^  of  the  dce|>er  plates  that  in  the  higher  Gaaoids  and 
the  Teleostei  form  ih.e  proper  ectosteal  bony  centres  of  the  more 
or  less  ossified  cranial  box. 

The  (ianoid  scutes  of  the  sturgeon  arc  so  far  dominated  by 
the  huge  choiuhx-ranium,  that  hy  courttsy  they  may  be  called 
frontal,  parietal,  opercular,  and  the  like  ;  of  course  such  scales 
are  not  the  accur.ite  bomologues  of  the  bones  so  named  in  the 
Teleostei,  which  at  the  most  can  only  correspond  to  the  inner 
layer  of  the  scute  of  stich  a  fish  as  the  sturgeon. 

The  sturgeons  as  a  group  cannot  be  said  to  lie  directly  between 
any  one  family  of  the  Selachians  and  any  one  family  of  the  Bony 
Ganoids,  yet  on  the  whole  that  is  their  position  ;  the  Bony 
Ganoids  on  the  whole  approach  the  Teleostei,  especially  such 
forms  as  I^idotlms  and  Amia,  which  have  lost  their  "spiracle," 
and  in  other  things  are  less  than  typical,  as  Ganoids. 

Larval  sturgeons  are,  in  appearance,  miniature  ibarlia  t  fiir  a 
few  weeks  they  have  a  similar  mouth,  and  their  lipo  aad  tbnat 
arc  beset  with  true  teeth  that  are  moulted  before  calctficatfclP 
has  fairly  set  in.  Their  first  gills  are  very  long  and  expoHd, 
but  not  nearly  so  lonf ,  or  for  such  a  time  uncowed,  as  in  the 
eml  "  '     r  sharks  and  skates. 

Mathematical  Society,  May  12. — S.  Roberts,  F.R.S.,  pre- 
sident, in  the  chair,  —  IVof.  (',  Niven,  K. k..S.,  was  admitted 
into  the  Sncicty,  and  the  f  illow  im;  w  ere  elected  iiieinl>crs  : — I  . 
Rosentha:,  Fiiiblin,  C.  A.  van  Vcl.-er,  1'.  KnnUlin,  Ph.D., 

and  Miss  Christine  Ladd,  thedast  three  of  the  Johns  Uopkiia 
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Universily,  Bokinore. — ^TIm  following  c< 

!  i— Ob  Ptalemy's  theorem,  by  Mr.  Mcrrifie?d,  Tlw 
I  of  eertain  hypcmonctrie  r«ries»  by  dw  Rev.  T.  R. 
Teiiy.--Qttalernion  proof  of  Mr.  S.  KolMrtrll  dmreoi  cf  feW 
eo^Msnccting  sphere.«,  by  Mr.  J.  J.  Wa]l(cr.-»8oiM  Mtatiaiu 
of  dw  "  15^1  proUeoBk  by  Mr.  Caxpoad.— New  oa  lb*  co- 
oidiMtM  ofm  tuiml  fine  to  fbe  carve  of  inMRicetioB  of  two 
qeedrie^  by  Mr.  W.  R.  W.  Roberts.— Shorter  coamnaicttioiu 
were  nude  by  tbe  Pretideat,  tVof.  Ceyley,  F.R.S.,  Mr.  Hut, 
aad  Mr.  J.  J.  Walter. 

Bntomological  Society,  May  4.— II.  T.  Stainloi),  F.R.S., 
prejiiieiit,  ii>  the  chi.r. — T  .,  o  new  Members  anii  one  i>u'u.scnln.r 
were  elected. — Mr.  K.  1  riiiicn  ni?<lc  mjii  c  oli  ervalions  (in  the 
sexes  of  I'letis  sai^,i,  DinJnita  miitij,  .nnd  J'n/ii'ii>  ifHta,  and 
exhibited  spcciiiiciis  in  illuilratioii.  lie  alsu  rcmarkcti  on  'litiM 
fixa>i/e//a  having  Iwren  1  red  fruin  llic  li  lof  lA  a  dc.id  hursc,  nu-i 
on  tbc  uncertainty  which  still  cxi>ts  as  t  1  whether  ihc  Lirva  of 
thi«  S|>ecie.s  ever  feeiis  on  living  horn  or  not. —  I  lic  >tLTctary 
read  a  letter  from  the  Colonial  Office  respecting;  llic  Hjcurrcnce 
of  Phylloxera  vastatrix  on  vines  in  Victoria.  —  Mr.  A.  tl.  Itmler 
communicated  "  De»criptiuns  of  Xew  Genera  and  Specie*  uf 
Uetaraoarow  L^idtflara  from  Japea-iMictaiita;" 

Paris 

Academy  of  Sciences,  May  9.— M.  Wurtz  in  tbe  chair,— 
The  foUowing  papers  were  read: — Reply  to  sooM  criticisms  of 
the  note  of  Febnary  21,  on  tbe  parallax  of  the  »tin,  by  M. 
Faye.  He  iavitea  hit  £aiglkh  critka  to  oonect  hia  ten  numbers 
aflaMrdinc  to  tbdr  bett  iBfannalloB,  and  expceta  they  will  rcadi 
DcoriytbeiBiBeienlt— OnaitiBteof  diaaohcnrol,  by  M.M.  Ucr- 
thdotandVieille.  TUaaolidayitalliMbody  (C.tH^NiNO,!!) 
detoaatea  with  cxtrcaie  violenoe  whea  healed  aHotm  90*  (and 
ia  tfaaa  omch  oiove  fensitive  lo  beat  than  Modaatc  of  BCRury). 
It  abodctnaatea  iriien  atradc  with  a  hamawr  or  tabbed.  It  is 


fai  aiakiBff  oolounng  maiterB.-^>a  a  new  deriva. 
tive  of  nicotine  obtained  by  the  action  of  tetealum  on  this  snh- 
stance,  by  MM.  CalmaK  and  ^laid.  Tbe  eolUdine  obtained  Ls 
one  of  tbe  propylpyiidiaes  conresponduig  lo  the  isomeric  posi- 
tion, still  nnltDOWD,  of  aicotianic  acid.  Theory  antidpates  six 
coUulines  of  this  species.  Seleniam  i->  found  to  be  capable  of 
TeBKMring  nilro|en  from  an  oitjanic  snbstance.— f)n  the  divisors 
of  faaetiOMa  at  Mriode  of  primitive  roots  of  unity,  by  Prof. 
Sylvfslar.— Oa  th*  damitks  of  liquefied  oxygen,  hydrogen,  and 
~' — ea  ia  prsMaee  of  a  lianM  »ithant«bsnMal  acttoa  oa  these 
isabataaoci^  by  MM.  GdUelet  aad  tfaateiinille.  Tha  nix- 
cUefly-widi  carboale  acid.  The  dcaahy  varied  eon- 
"1  taamntara  aad  fwasaofa,  Tbe  eoeOdcaU  of 

•eailbly  ia  the  sasta  tatioat  oTandat  -  aj*.  The  atoaiia  volvme^ 
ealcalated  are  17  forO,  30*3  for  H,  aad  Ji-S  for  N  (dividi^  each 
of  the aloaiie  waights  by  the dcasity  at  -aj*.  via.  O.  o-^,  II, 
(r093,aad  N,  0'44).  Goawas  tf,  and  N  diveige  very  nnequally 
fnm  Mariotte's  law,  at  the  pressiwta  employel  (375  and  300 
atai.),  and  there  Is  aotthea  a  shnplerdaiioa  between  theai.>rn:c 
weight  and  the  dowty  s  bat  on  change  of  stale  by  lowering  of 
temperstare  in  pre»enoe  of  a  gas  eaSly  Uquefiable,  the  atomic 
voiame  is  fonnd  to  reveal  a  positive  idatioa  hetweea  dem>ity  and 
eqnivalcnt  weight.— M.  de  Gaspann  was  deettd  Correspondent 
in  Rwal  Eeonomy,  in  room  of  the  late  M.  Kiihlniana.--OB  dis- 
placement of  a  figure  of  invariable  form  in  ilx  plane,  liy  M. 
Dcuulf.— On  the  work-product  of  »ecnnd«ry  halierirs,  l>y  M. 
Regnier. — M.  Ma-^cart  stated  that  Admiral  Clouc,  Minister  of 
tlie  Marine,  would  probably  organise  an  expedition  to  inlands 
rear  Cape  Honi«  taking  part  in  the  intemati-mnl  scheme  of 
simaltaneons  observations  on  terrestrial  nugneiism,  &c.— On 
see<J<  of  two  speciM  of  Chintrse  vines  discovered  in  1872  by 
Abbe  David  in  the  province  uf  Chcu  si,  i)y  M.  Du  Caillaod. — 
M  V'inot  submitted  a  tele^CDpe  made  oa  a  senealion  of  M. 
Canssin.  The  iauige  farmed  by  one  tdesoope  h  looked  at  with 
another  of  the  same  or  diflerent  pouer. — Ohsorvaiions  of 
Satara'a satellites  at  Toulouse  in  1879  and  i8£o,  by  M.  Bailkad. 
— OlMervations,  element':,  and  ephemerides  of  the  comet  a  tSSt 
(Aseovercd  by  Mr.  Lewis  Swift  on  April  31),  >>y  M.  HIgoaniaa. 
•—On  a  system  of  differential  equations,  by  M.  H;«lphen. — On 
bilinear  forms,  by  M.  le  PaiRe.  On  some  aclinouiftric  measore- 
BMnts  made  in  tbe  Alps  in  1880,  by  M.  I'uiseux.  1'heiotal  radiation 
(tlutdillufed  by  ground  and  sky  as  well  as  that  direc-  from  the  sun) 
wasfotind  to  be  increa.-ed  010  at  an  altittide  of  Soom.  and  o'2i 
at  Sioo  m.  At  greater  beixhu  (3380  and  32$!  m )  the  numben 
moch  higbert  but  lesa  easy  of  iaterpielatiao,  becaase  of 


snow  and  mi.st ;  the  reduced  figures  were  I  '25  and  1*24  (aliowiv 
good  a^rreement  with  the  others).     Phancro);amic  plants 
found  up  to  3900  m.,  and  must  accomplish  all  their  phases  in 
the  three  summer  months  at  a  temperature  tidow  that  of  a  polar 
summer.    Doubtless  the  intensity  of  radiation  compeifates.— 
Action  of  li^ht  on  phosphorescent  substances,  by  M  CldBHHMlot. 
He  notes  the  confirmation,  by  M.  Vong  of  Geneva,  of  Ma  wl 
that  the  phenomenon  is  physical,  aitd  the  vibratory  inilll 
strongest  in  the  bloe  ray.   M.  Becqucrel  called  attention  to  ilia 
own  researches  thirty  yaan  MjOw— AdioB  of  )i^  oa  braiaide  of 
silver,  bv  M.  Nod.    CtUru  /Mrihtt,  silver  hnnaida  retaiaa 
1  nger  the  molecular  modifieatioB  iiapressed  cm  it  by  tbe 
chemical  speetram,  the  giealcr  its  senaibiliiy,  aad  when  thia 
first  modificathm  disappears  it  aeoas  to  laive  tecovered  Ita 
iniiid  scntlMlity.— Aetina  of  carboale  add  00  baryt*  aad 
strontium,  by  M.  Raoolt— Oa  the  prodneta  of  aetloB  of  per* 
chloride  of  (>ho<-phoniB  on  aerolena^  fay  M.  vaa  Ruioliuiau.— 
On  the  nature  of  the  troubles  prodaoed  Vf  eottiad  le^iaaa  or  tiie 
brain,  by  M.  Conty.    He  rejects  the  theoiyflf  koiBaBMNia^  both 
on  aaalomieal  and  physiolagical  gwaada.'  Oa  the  powoncnn 
actioa  of  the  jidoe  of  bnwio^  by  M.  ale  Lacarda.   It  ia  sot, 
great,  aad  it  seems  to  affect  the  central  nervous  system. — Oi»  tbe 
rdfrof  BHUfiae  caneats  la  geographical  distribatioa  of  amphibian 
mamma  Ha,  r  articnlarly  Oiaria,  by  M.  Trooecsart.  These  aitimaf  s 
seem  to  have  radiated  from  Aatuctie  regions.   Their  ouur-e  to 
the  North  Pacific^  Ac.,  corresponds  remarkably  with  that  of 
rertain  cnnenta.'^MoifcnieBts  or  juices  and  various  plant-orBan^ 
referred  to  a  single  cause  ;  variatioas  of  hydnitatic  teaaioo,  by 
M.  BaitfaAemy. 

Vienna 

Imperial  Academy  of  Sciences,  May  12. — V.  Bnrg  in  the 
chair. — The  following  papers  were  rcid  : — C.  Clau',  on  tomnra 
and  torn  irella, — Prof.  L,  Dilschciner,  on  searching  for  spots 
of  interruption  at  insufficiently  iii!>ulatod  circuits. — E.  Sathcy,  on 
the  phenomena  of  esMccaiion  and  imbibition  on  the  iovolucra  of 
Cyiname.— Dr.  R.  Maly,  on  yolk-piipnents. — F..  Wei  -s,  on 
the  comet  discovered  by  Lewis  Swift  (Rodiester,  U.S. )  on  M  ay  2, 
&c. — E.  Wei>s,  00  a  tiew  method  of  compntatioo  of  th<; 
apiMirent  anomaly  in  orbits  of  ^rcat  exccntricity. — Dr.  7A. 
Skraup,  on  cinchonidinc  and  homocinchoniiline. 

Imperial  Institute  of  Geology,  May  3. — The  fol !•  i«  id.,- 
paper',  wrte  rend: — Prof,  (.orticl.  I  >  vclter,  on  the  ;4ctjli  >^'u: 
stale  of  the  (  ape  Vcrdr  Isles  -  M.  Vacek,  exhibition  .if  the 
geoli  I'^'ical  m.i;>  1  Trir-  te.  —  1  'r.  L.  Szaynocha,  on  the  occuri  i?ncc 
of  petroleum  at  Sloboda  Kungunika,— Dr.  L.  Hu^s•k,  on  the 
inclusion  of  tcahioBa  asatten  in  tbe  yjmil'  poipllyfy  of  SteytdorC 
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THE  EVOLUTION  OF  THE  CRYI'l OGAMS 

V^veMidH  dk  R>gne  VigtMale,    Les  Cfypto^unes. 

Par  MM.  Saporta  et  Marion.  BiUiotMqiM  Scicntifique 
Interaatiooai^  xxxi.  (1881.) 

THIS  exceedingly  vatnaMe  contribnHon  to  the  history 
of  the  evolution  of  the  vegetable  kingdom,  to  be 
followed  by  a  second  volume  dealing  with  the  Phanero- 
gams, if  fully  iDustntted  by  S{  figures. 

It  is  almost  si^terfluous  to  remark  on  the  exceptional 
qiulifications  with  which  the  authors  enter  upon  the  task, 
for  they  have  already  produced  some  of  the  ablest  works, 
paiticularly  upon  fossil  plants.  Although  much  of  the 
naleiial  tbey  have  had  to  denl  with  has  not  been  more 
than  usually  satisfactory,  their  work  has  been  sinj^iilnrly 
lice  from  the  arr(^ance  of  other  writers  on  the  subject  of 
fossil  plants,  who  pietend  to  a  clairvoyanoe  enaUtogthem 
to  determine  unhesitatingly  even  fragments  of  leaves  of 
extinct  trees  when  every  organ  necessary  for  botanical 
dcccmunation  is  absent  When,  as  in  die  gratt  imyority 
flf  cases,  sabscquent  discoveries  prove  dwse  gentlanen  to 
be  wroD^,  we  hear  nothing  from  them,  bat  when  their 
gue?5cs  prove  rigiit,  they  are  exceedingly  jubilant. 

At  the  outset  the  authors  lay  some  stress  on  the  fact 
diat  a  less  complex  organlsadon  does  not  necessarily 

'.Triply  relative  antiquity.  Circumstances  exceptionally 
fa>-ourable  to  certain  series  of  plants  have  forced  their 
development  to  a  state  never  afterwards  suqxissed,  but 
which,  on  the  conttary,  has  retrogressed  by  the  elimina- 
tion of  hastily-developed  or  prematurely-adopted  t)'pes. 
New  series  or  new  br.inches  given  off  by  the  same  series 
have  coDstaotly  replaced,  in  aU  ages,  the  series  or  the 
hranrlifs  which  have  died  out  or  declined,  and  the  Tege- 
table  kingdom,  taken  as  a  whole,  hn-^  const.anlly  pro 
gressed.  The  book,  moreover,  is  not  written  for  those 
lAotatally diifbelieve  in  (he  principles  of  evohiHon,  for 

ao  proof  that  it  contains  wiU  convince  them;  b.it  those 
»ho  wish  to  understand  the  successive  modifications  tliat 
have  led  to  the  comparatively  recent  groop  of  Angto^enns, 
win  find  it  full  of  ioteiest 

Commencing  with  the  Protista,  tiie  authors  lead  us 
•l-.rough  the  Protophytcs  to  the  Lowcr  Metaphytcs,  which 
together  constitute  the  artificial  group  of  Cryptogams. 
These  repsesent  an  dder  branch  of  Ae  vegetable  king- 
dem,  and  lead,  by  perfectly  natural  transitions,  to  the 
nanerogams,  the  younger  branch,  of  which  the  latter  off- 
shoots appeared  only  at  long  posterior  dates. 

The  origin  of  all  plants  is  in  protoplasm,  and  those  of  the 
Ptadsta  which  are  amorphous,  yet  possess  the  essential 
attributes  of  life,  may  well  be  thou;:;hi  rn  reproduce  the 
probable  characteristics  of  the  earliest  primordial  plants. 
On  the  southern  shores  of  France  creatures  several  centi- 
metres in  length  are  dredged  from  depths  of  five  to  fen 
£uhoms,  whose  substance  is  entirely  penetrated  with  iine 
particles  of  the  sea  bottom.  They  would  pass  unnoticed 
fiid  they  not  sTiift  their  position  with  extreme  slowne?s 
,iad  extend  short  prolongations.  I'laced  in  a  glass  of 
sca-water  they  attach  themselves  to  the  sides,  and  free 
themselves  gradually  of  sand,  when  a  slightly  yellow 
hyaGne  jelly,  absolutely  deprived  of  nndeavy  elements, 
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is  disclosed.   They  are  allied  to  the  Protancebo,  ProtO- 

bathybius,  and  Pelobius,  and  from  these  starting  points 
all  the  progressive  stages  of  development  are  traced. 

In  certain  organisms  among  the  Protista  the  proto- 
plasmic  mass  secretes  a  rigid  envelope,  and  when,  further* 
a  portion  of  the  protoplasm  becomes  converted  into 
another  sub'-tnnce,  "chlorophyll,"  all  the  characters  of 
vegetable  life  are  realised.  In  the  interior  of  these  cells 
the  protophum  remains  truly  amoebous,  and  acts  and 
is  acted  upon  in  precisely  the  same  manner  a*  in  animal 
amoeba:,  but  this  special  substance  ehlorophyl  gives 
rise  to  a  whole  series  of  new  phy  iological  functions, 
and  its  pnsenca  ahne  marks  off  animal  from  vegetable 
life.  Tlie  only  distinction  that  can  be  drawn  between  the 
two  kingdom^  is  thii';  entirely  due  at  the  commencement 
to  a  transformation  of  part  of  the  elementary  protopUsBL 

Leaving  the  Protista,  the  authors  treat  at  some  length 
the  cmbr^o.,'cny  and  methods  of  reproduction  of  I'roto- 
phytes,  especially  the  Algje,  tracing  these  through  the 
primitive  and  single-cdled  lUatoms  and  desmids*  with 
soft  or  hard  envelopes  containing  protopl.T;tn  charged 
with  ehlorophyl,  to  the  higher  forms  m  which  special 
organs  arc  developed,  as  the  Floridex,  Fucacc;i-,  &c.,  and 
the  Characes.  Setting  aside  the  Fungi  and  Lichens  as 
groups  whose  development  has  been  airested  by  parasitic 
habit,  the  nuthnrs  proceed  tO  consider  the  m.mner  in 
which  aquatic  vegetation  liecame  first  adapted  to  terres- 
trial  life 

WTiile  the  more  liiL'hlv  orj^anised  and  complex  .Algae 
have  preserved  tho^c  aquatic  h.nbits  necessitated  by 
physiological  functi'ins,  numerous  species  of  Nostochiness, 
PalmeUeae,  and  V'aucheria  have  quitted  the  water  from 
time  to  tiine  to  vegetate  in  humid  places  on  land.  These 
furnish  the  earliest  indication  of  adipt.ibility  to  aerial  life, 
and  it  is  carious  to  find  that  this  proceeds  from  lower 
ferms  of  Algse  but  stightly  differentiated  from  each 
other  morphologically,  .and  not  from  the  more  com- 
pletely evolutionised  types.  Some,  with  flat  cellular 
fronds,  such  as  Ulva,  crept,  it  is  supposed,  face  to  the 
ground  and  became  ancestors  of  the  Hepatic.T.  Others, 
more  confervoid,  produced  a  thallus  whose  growth,  neces- 
sarily apical,  became  complex  by  simple  vegetative  multi* 
plication.  FoUaiy  appendicles  were  given  off,  and  a  sort 
of  plantlet  with  rootlets,  stem,  and'  leaves,  aU  strictly  cel- 
lular, came  into  cxi-tcncc,  rnpublc,  like  the  Mo-se,  it  tlic 
present  day,  of  agamous  reproduction.  In  the  earliest 
stage  of  growth  of  the  Eqtrisetaoeae,  of  Ferns,  and  of 
Ophioglossca;,  we  see  a  similar  primordial  cellular  plant, 
called  a  Proth.%llus,  develop  from  the  spore,  and  resem- 
bling in  every  respect  the  lower  Algae.  This  proth  iDus 
bears  the  sexual  organs,  and  it  may  bere  lie  noticed  that 
it  is  impossible  to  insist  too  strongly  on  the  influence  exer- 
cised  by  the  act  of  reproduction  on  the  dUfeentiatioo  of 
primordial  plants. 

Tn  lowly  developed  types  the  act  of  reprodnction  arrests 
what  may  be  termed  their  nutritive  life.  This  act  may  be 
"precocious"  or  "tardy,"  the  variations  in  the  time  of 
sexuality  exerting  a  dominant  influence  on  the  morpiho- 
logic  differentiation  of  life.  In  the  well-known  case  of 
the  .Vxolotl  the  embryos  of  the  same  birth  may  either 
have  well  devdoped  at  only  mdimoitary  sexual  glands. 
In  the  former  case  the  fry  reprodooe  pncnciously  belbn 
losing  their  brandiiae,  wUle  those  wMA  repwdnce  1 
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Urdil\  become  trinsformef!  into  "  Atnblystomes,"  their 
morphologic  ditiTerentiation  being  unchecked  by  the  act  of 
fcpradnction.  Siodlarif  ainoni;  primitive  tenrestrial  Alg«, 
those  in  which  sexuality  w-as  deferred  until  late  had  a 
longer  period  of  purely  vegetative  life,  and  therefore  not 
only  felt  more  strongly  the  influence  of  new  conditions, 
but  had  a  longer  time  in  which  to  adapt  themselves 
and  thus  become  diversified  in  type.  The  resultants  of 
this  elaboration  are  represented  now  by  the  Mosses  and 
Uepatica^  In  the  Mosses  the  spore  gives  birth  to  a  con- 
fervoid  thallua  called  "protonema,"  a  reversion  apparently 
to  the  primitive  ancestral  A!,t.-i.  This  elementary  th:illu5, 
not  being  arrested  by  the  appearance  of  sexual  organs,  is 
susceptible  to  subsequent  differentiation  ;  foliary  buds  are 
given  off  in  places  from  its  ramifications,  the  multiplica- 
tion of  ceils  at  these  points  becomes  regular,  and  little  by 
*  fitde  small  laminae  assume  the  form  of  leaflets  on  a  stem 
supported  by  radicles.  These  radicles  are  capable  of 
pioducing  new  plants,  and  mosses  propagate  so  energeti- 
cally that  extensive  carpets  may  be  formed  without  the 
aid  of  reproductive  organs,  and  in  some  species  fruiting 
plants  aiv  nurdy^  met  with.  This  great  vegetative  power 
seems  entirely  due  to  the  absence  or  rarity  of  sexual 
function.  The  reproductive  organs  when  present  are 
bowever  of  the  greatest  morphological  importance.  These 
are  distinguished  as  "antheridia,"  or  male,  and  "arche- 
gone,"  or  female.  At  maturity  antheroioids  escape 
from  the  antheridia  and  impregnate  the  archegone.  The 
*oofl|ioce"  contained  in  the  archegone  produces  a  new 
odhilar  plant,  which  develops  more  or  less  within  the 
afchegone  in  which  it  is  bom,  and  finally  becomes  the 
oigan  called  "fruit''  in  the  Mosses.  This  so-called  fruit 
is  in  reality  a  distinct  plantlet,  called  a  ^'sfNurogoBe,''  which 

by  ascxu:il  generation  or  simple  multiplication  gives  birth 
to  the  spores,  and  these  spores,  falling  in  damp  places, 
again  ^ve  rise  to  new  thalli  or  moss  plants.  This 
alternate  feneration  is  unknown  among  Algse.  We 
have  thus  in  the  Mosses  a  new  point  of  departure,  the 
more  important  generation,  being  analogous  to  Al^-.i'  and 
tardily  sexual,  take  on  very  complete  morphological  cha- 
racters ;  the  other  generation,  agamons,  subordinate,  and 
incipible  of  disengagement  from  the  .irchc;:;one  in  which 
it  is  formed,  yet  fundamentally  an  independent  plant. 
The  Hepaticse  are  similar  in  growth,  and  both  together 
present  n  st.itionary  group  which  have  elaborated  a  special 
kind  of  organic  ditTcrentiation,  but  in  a  direction  limited 
by  biologic  conditions.  Derived  from  cellular  thalli  with 
"  urdy  sexuality,"  evolution  has  acted  exclusively  on  the 
first  generation ;  while  the  second,  of  newer  origin  and 
free  f:oni  heredity,  would  liave  been  >^usccptil)le  of  far 
more  complete  differentiation.  The  truth  of  this  hypo- 
tiiesfs  becomea  apparent  when  Ferns,  Eqnisetace«,  and 
Ophioglosserr  are  studied. 

The  origin  of  these  three  groups  is  similar  to  that  of 
the  Mosses  and  Hepaticx-.  Their  spores  give  birth  to  a 
cellular  thallus  or  " protballus,"  which  "precociously" 
produces  numerous  archegones  and  antheridia.  The 
same  ])rocess  takes  place  as  in  the  case  of  Mosses,  except 
that  the  resulting  "sporagone"  is  vigorous  and  speedily 
effaces  the  ephemeral  life  of  the  sexual  plant.  It  promptly 
frecs  itself  and  takes  root,  its  tissues  become  evtremely 
diversified,  and  fibres  and  vessels,  histological  elements 
previously  unknown,  appear,  and  plants  known  as  ferns, 


horsetalK,  result.    On  the  leaves  of  this  highly- 

developed  sporogone  the  sporangia  are  bom  which 
produce  the  spores,  whose  germination  gives  birth  to  ^e 
se'cual  prothnlius.  The  precocious  and  abundant  deve- 
lopment of  sexual  organs  almost  immediately  arrests  tbe 
differentiation  of  the  prothallus,  and  tbe  primordial  a<!rial 
Alga  becomes  completely  subordinate.  On  the  other 
hand  the  sporogone  which  succeeds  became  more  and 
more  developed  and  commenced  a  series  which  step  by 
step  has  led  finally  to  the  most  highly  oqjaniaed  and  moit 
recent  group  of  plants,  the  Angiosperms.  The  evolution 
which  bus  given  us  those  pl.ints,  which  seem  to  an  inat- 
tentive observer  to  form  nearly  the  entire  vegetation  of 
the  eatfh,  Is  in  the  antbor^  opMon  the  result  of  a  cfaewn* 

stance,  doubtless  almo'^t  insignificant  in  its  commence- 
ment, and  of  which  the  first  effects  were  to  arrest  by  a 
precocious  sexuality  the  organic  differentiation  of  some 
of  the  primordial  terrestrial  plants.  While  everything 
seemed  to  unite  to  favour  the  evolution  of  those  types  with 
permanent  thalli,  .md  which  produced  Mosses  and  the 
Hepaticae^  other  thalli  of  lower  development  found  in  the 
very  causes  which  limited  their  difTerentiatian,  die  starting^ 
point  of  a  new  vegetative  system,  that  of  the  sporogone, 
the  preponderance  of  which  soon  became  manifest.  In 
tbe  Rhixocarps  we  see  this  species  of  devdopment  in  a 
more  advanced  stage  th.tn  in  tht'  Terns.  Tlic  sporogone 
has  become  more  and  more  preponderating,  and  the  pro- 
thalhis  scaroety  disengages  itself  from  (he  envelopes  of 
thespoie. 

Ferns  occadonally  exhibit  a  tendency  to  a  separaHon 

of  the  sexes,  for  the  prothallus  may  l>c  either  male  or 
female,  but  in  the  Rhizocarps  dioecity  is  more  nearly 
realised,  for  the  spoies  themselves  are  of  two  sexes — 

microspores  and  macrosporcs.  The  germination  of  the 
microspores  consists  simply  in  the  production  of  tubes 
scarcely  divided  into  cells,  in  one  of  which  the  anther- 
ozoTds  are  produced.  In  the  macrospore,  though  a  rudi- 
menury  prothallus  is  at  first  more  or  less  apparent,  this 
is  quickly  concealed  by  the  extension  of  the  sporogone 
developed  within  one  of  the  archegones.  With  the  dis» 
appearance  of  the  rudimentary  prothallus  ahnest  the  last 
tr.ice  of  the  primordial  cellular  .Alga  disappears. 

The  prothallus  is  thus  seen  to  be  so  reduced  in  the 
Rhisocarps  Chat  it  seems  almost  as  if  the  sporogone  were 
disengaged  directly  from  the  macrospore.  This  sporogone 
follows  otherwise  the  same  histological  development  as 
in  Ferns,  but  gives  birth  morphologically  to  a  further 
departure.  Certain  fironds  become  diflerentiated  into 
"  s])oto  arps,"  a  Idnd  of  fruit  comprising  both  micro-  and 
m.^crosporangia,  and  which  in  Afarsi/iii  attain  remarkable 
complexity.  This  is  the  highest  point  of  evolution  seen 
hi  exlsttaig  Cryptogams,  for  tbe  Lycopods  ate  ntdier  a 
parallel  development  than  an  actual  advance  beyond  tbe 
Rhizocarps.  They  are  divided  into  Isospores,  or  true 
Lycopods,  in  which  the  sporogones  bear  but  one  kind  of 
spnrc,  producing  monoecious  prothalli  only;  and  the 
Hetc-rospores  (SclaginclIiV  and  Isoetes),  in  which  the 
sporogone  bears  both  microspores  and  macrosporcs. 

In  the  microspores  of  heterosporous  Lycopods  a  single 
cellule  represents  the  male  thallus,  and  appears  a  osdess 
appcndi.  le  to  the  antheroi-oVd-proclucing  cellules.  The 
macrospore  germinates  into  two  cellular  masses,  corre- 
sponding to  the  female  tbaUus,  which,  altlumgli  never 
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Catirely  disengaged  from  the  envelopes  of  the  spore,  still 
produces  true  archcgones  deMined  to  iccdve  the  \xapteg- 

nation  of  the  antherozoids. 

In  these,  as  in  all  the  Metaph>tes  of  which  we  have 
bMD  speaking,  the  spores  become  detached  before  ger- 
mmation.  While  this  cadudty  always  diaracteriscs 
die  microspore,  the  macrotpore  separates  less  readily 
from  the  sporogonc,  and  the  method  in  which  the  sexes 
in  primordial  plants  became  separated  is  doubtless  indi- 
cated bjr  this  tendeney.  The  miciospoie  always  repmcnts 
the  male  and  the  macrospore  the  female  thalliis,  the  phy- 
siological functions  whii  h  they  have  to  effect  being  very 
diflbieM.  Activit>  liar.Lctcrises  the  male  element,  which 
always  seeks  the  female  element,  necessarily  more  com- 
plex, voluminous,  and  charged  with  plastic  substances. 
It  is  easy  to  conceive  the  possibility  of  the  existence  of  a 
stage,  a  little  above  the  existing  heterosporons  Lycopods, 
in  wUch  die  microspores  alone  become  detached  before 
germination,  and  seek  the  macrosporcs  wbile  ^uW  attached 
to  the  fronds  of  the  sporogone,  which  wduld  then  ger- 
minate on  the  plant  and  teocive  impregnation  before 
their  fall.  It  is  true  that  we  can  say  nothing  definitely  as 
yet  respecting  the  extinct  allies  of  the  Lycopodiacea:, 
wluch  may  have  possessed  this  character,  but  the  course 
of  evolution  requires  this  stage  to  have  existed,  and  it  is 
recognisable  in  the  Gymnosperms  and  Angiosperms. 

In  these,  the  culminating  ilevcl;:'[)nient  of  tlu-  vc^;etablc 
kingdom,  the  sporogonc  masks  completely  the  primordial 
f«getati«e  system,  of  wliich  however  there  still  remain 
traces.  The  sporogone,  which  has  become  differentiated 
into  the  most  varied  and  complex  plants  with  organs  of 
die  utmost  delicacy  and  efficMyy  invariably  produces 
Spores  of  two  'orts.  The  microspores  (or  pollen  grains) 
qirit  their  sporangia  (anthers)  before  germination,  to 
fecund.i'.e  the  fem.ile  Sjxire,  but  impregnation  no  longer 
depends  on  the  action  of  vibratile  corpuscles,  leaving  an 
aatberidiiim.  The  enthe  ancient  life  of  dw  male  pro- 
thallus  with  its  celhilnr  tissue  and  its  anthcridia  is  repre- 
sented by  n  tube  piercing  the  cxospore  or  external 
membrane  ■  :  the  poilen  grain  and  coming  into  contact 
with  the  female  clement.  The  male  protoplasm  is  no 
longer  in  corpuscles,  but  in  order  to  impregnate,  directly 
traverses  by  endosmose  the  membrane  of  the  pollmic 
tube.  The  gradations  by  which  this  reduction  of  the 
male  prothallns  has  taken  place  are  not  preserved  in  any 
existing  plant. 

The  manner  in  which  the  development  of  the  female 
macrospore  has  heca  anesMd  is  even  more  remarkable. 
A  special  macrosporangium  or  "  ovule  "  is  bom  in  Phane- 
rogams, on  branches  of  the  sporogone  in  which  the  leaves 
are  transformed  into  what  is  called  a  tlower,  an  organ  not 
diflering  morphologically  from  the  spocaiigiiim*bearing 
spikes  of  Cryptogams.  That  no  complete  interraptton  or 
hiatus  really  exists  between  these  ditTerent  types  of  vege- 
tation is  demonstrated  by  a  study  of  the  macrosporangia 
of  GymnosponSs 

In  these  the  macrospore  or  embryonic  sac  contained  in 
the  macrosporangium  (ovule)  germinates  on  the  spot  and 
gives  birth  to  a  true  prothallus  or  primordial  cellular 
vegetative  system,  which  fills  the  entire  ovule.  On  this 
inclosed  prothallns  of  the  Gymnosperms  (Conifers  and 
Cycads),  called  an  "endosperm,"  archegones  appear  (the 
"corpusctiles"),  which  are  fecundated  by  the  last  rudi- 


ment of  the  male  prothallus  the  poUinic  tube).  This  is 
accomplished  while  tlM  macrosporangium  is  still  attached 
to  the  sporogone,  and  results  in  the  production  of  an 
embryo  in  place  of  the  oospore  of  the  archegone.  This 
rudiment  of  the  new  sporogone  is  already  well  developed 
when  the  macrosporangium  or  seed  becomes  detached. 
The  sporogone  only  apparently  succeeds  Erectly  to 
another  sporogone,  for  actually  the  primordial  vegetative 
system  has  preserved  its  sexual  function ;  concealed  and 
reduced  as  it  is,  it  has  still  prerided  over  the  cartiest 
developments  of  the  agammis  phase  of  the  plant. 

In  certain  Gymnosperms  {Stilisburiti),  and  as  if  to 
better  demonstrate  the  successive  stages  which  have  led 
from  the  Cryptogams  to  Phanerogams,  the  poUinic  tube 
has  inaugurated  its  movement,  and  the  seed,  apparently 
ripened,  falls  from  'the  tree  before  the  formation  of  any 
corpuscles  or  archegones.  These  are  scarcely  developed 
in  the  ovule,  before  the  penetradon  of  the  male  organ 
operates  fecundation  and  gives  birth  to  the  phenomena 
which  result  in  the  formation  of  the  embryo. 

In  the  Angioeperms these  processes  are  further  reduced 
and  the  macrosporangium  still  more  concealed  by  the 
production  of  an  ovary.  In  tracing  the  homology  of  the 
complex  and  delicate  processes  involved  in  the  reproduc- 
tion of  Angiosperms  the  climax  of  plant-evolution  is 
reached. 

F.nough  has  been  said  to  show  the  scope  and  value  of 
the  work  which  Saporta  and  Marion  have  laboriously 
produced.  That  part  which  attempts  to  bridge  the  gap, 
hitherto  perhaps  the  most  complete  break  in  the  natural 
system,  is  of  such  great  importance  that  I  have  almost 
quoted  the  authors'  own  words.  The  interpretations  and 
ideas  set  forth  may  perhaps  be  insufficient  to  carry  com- 
plete conviedon,  but  it  wiD  he  seen  that  the  remainder 

of  this  work,  which  treats  principally  nf  palafontolog)', 
confirms  the  theories  derived  from  study  of  existing 
phntSi  J.  STARKIB  GARDNBlt 

{Tttiemilhnud,) 


PROF.  ROBERTSON  SMITH  Off  THE  OLD 
TESTAMENT 
The  Old  Testament  in  the  Jewish  Ckurck.     By  Prof. 
W.  Robertson  Smith.   (Edinburgh :  A.  and  C.  Black, 
1881.) 

THE  only  result  of  the  "baiting"  to  which  Prof. 
Robertson  Smith  has  been  subjected  seems  to  have 
been  the  exact  reverse  of  what  his  assailants  intended. 
Forbidden  to  lecture  upon  Hebrew  philology  «t  Aberdeen, 
he  has  been  faivited  to  Edinbingb  and  Ghufewydiere  to 
detail  to  crowded  audiences  the  mediod  and  conchisioas 
of  biblical  criticism. 

No  one  cooM  be  more  fitted  for  the  task  he  has  undei^ 
taken  than  Prof.  Robertson  Smith.  Clear-headed,  acut^ 
and  learned,  he  had  been  a  devoted  student  of  natural 
science  befine  be  suddenly  turned  his  attention  to  the 
Semitic  languages  and  Old  Testament  criticism.  The 
scientific  habit  of  mind  he  had  acquired  was  carried  by 
him  into  his  new  studies,  and  it  was  inevitable  that  he 
should  attach  himself  to  that  modem  school  of  philo- 
logists and  historians  which  by  the  applicadon  of  the 
scientific  melho<l  has  revolutionised  the  study  both  of 
language  and  of  history.    He  believed  that  the  prtn- 
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ciples  of  evidence  and  reasoning  which  held  good  of  the 
language  and  Uatary  of  Greece  or  Rome  must  hold 
equally  good  of  the  Uagnafe  and  histocjr  of  the  andent 
Jews. 

The  tectoes  he  hu  now  pdbtisbed  under  the  heading 

of  "  The  (  ad  Testament  in  the  Jewish  Church,"  put  in  a 
popular  and  intelligible  form  the  chief  conclusions  arrived 
•t  by  modern  critics  in  regard  to  the  Pentateuch  and  its 
poKtMn  ia  Jewish  history,  together  with  the  evidence  I 
upon  which  they  rest  The  reader  is  led  on  fnm  one  | 
point  in  the  ar^'umcnt  to  another  with  .ulinir  sblc  -kill  and 
cieumess  ;  nothing  essential  is  omitted,  while  at  the  same  1 
time  the  whcde  chain  of  reaaoninf  womj  he  fbUowed  I 
without  difficulty  by  those  who  do  not  know  a  Hebrew 
letter  and  have  never  read  a  line  of  critical  theolog)'. 
tnf,  Robertson  Smith  claims  that  there  is  no  opposition 
between  the  results  of  critical  inquiry  and  the  fullest 
belief  in  the  divine  character  of  the  Biblical  record  ;  on 
the  contrary,  these  results,  if  frankly  admitted,  will  be 
found  to  be  confirmatory  of  the  orthodox  faith.  Indeed 
the  Professor's  most  relentleaa  oppoBeBis  oufht  to  be 
gratified  by  the  hard  blows  he  dealt  at  "tttionalisro," 
whatever  that  may  mean. 

Widi  thedMologicai  aspect  of  die  qoMition  we  have  of 
coarse  nothing:  to  do    Rut  wc  must  congratulate  the  Pro- 
fesaor  upon  having  found  such  large  and  sympathetic 
aoiUences  to  listen  to  an  evposition  of  the  mode  in  which 
the  scientific  principles  of  inductiTe  inquiry  Inve  been 
applied  to  early  history*.    The  chief  object  of  hit  con- 
tention is  t'iat  the  I.evitical  T.aw  has  taken  its  true  place 
in  the  development  of  the  Jewish  nation;  instead  of 
comhif  at  the  beginning  of  the  nation*^  eshliMoe,  and  so 
making  the  whole  of  its  subsequent  history  unintdliirible, 
it  has  been  shown  to  have  come  at  the  end.    Unknown  : 
to  the  most  pious  of  the  judges  and  kings,  unlmown 
equally  to  the  prophets  before  the  Exile,  it  naturally  | 
makes  its  appearance  when  Judah  had  ceased  to  be  an 
independent  state,  when  the  free  spontaneity  of  prophetic 
utterance  was  paasiag  away,  and  when  the  priestly  rulers 
of  the  retomed  exiles  had  no  longer  to  lear  the  contamina- 
tion of  foreign  idolatrj'  or  the  erection  of  ri'.-.il  .ili.ir;. 
The  Levitical  Law,  according  to  Prof.  Smith,  follows  thc 
labours  of  the  prophets ;  it  does  not  precede  them. 

This  result  he  claims  to  have  obtaiiied  l)y  questioning  the 
Jewish  records  in  accordance  with  the  principles  of  scien- 
tific evidence.   The  credibility  of  a  historical  fact  rests 
upon  the  authority  of  the  documents  or  oral  traditions  that 
votich  for  it,  and  n.iturally  diminishes  in  proportion  to 
the  lcni;th  of  time  between  its  si;])[j05ed  occurrence  and 
the  date  of  the  earliest  document  in  which  it  is  described. 
The  age  and  character,  therefore,  of  a  historical  document 
mu>t  be  closely  tested  and  ascertained.    The  mcnn^  for 
doing  this  are  threefold  :  historical,  literary,  and  philolo- 
gical.  We  must  discover  whedier  the  historical  condi- 
tions prc^iippo^cd  by  the  document  agree  with  its  assumed 
age,  whether  it  bears  marks  of  compilation  and  redaction, 
or  has  come  to  us  straight  from  the  hand  of  a  single  author, 
and  whether  the  language  in  which  it  is  written  is  as 
old  as  it  professes  to  be.  But  when  the  age  and  character 
of  the  ('.uL  iiinent  have  been  thus  dctcrminci,  the  >ricn 
tiAc  historian  has  still  much  to  do.    If  its  claims  to 
antiqui^  can  he  mbstantiated  we  have  stOI  to  ask 
whedier  the  facts  it  narrates  are  tfie  statements  of  a 


contemporary,  or  only  the  far-off  echoes  of  a  bygone 
tale.   If,  on  the  other  hand,  its  claims  are  disallowed, 

we  have  yet  to  discover  how  much  or  how  little  of  its 
assertions  may  be  believed ;  what  rests  on  first-hand 
evidence,  and  what  is  merely  late  tradition  or  the  coloured 
narrative  of  the  writer  himself.  .And  even  when  all  this 
has  been  done,  our  work  is  not  quite  over.  The  facts  we 
have  extracted  from  our  authorities  must  be  ;i;e:  d  to* 
gether  and  shown  to  follow  in  a  natural  and  continuous 
stream  of  devekpmnt  For  in  history  as  in  nature  the 
sciLniific  method  MWeals  to  us  the  l.iw  of  continuity  and 
development,  and  lAatever  offends  against  this  law  can- 
not be  admitted  in  a  scientifie  reconstruction  of  the  past. 
TTic  school  of  historians  to  which  Prof.  Robertson  Smith 
belongs  believe  they  have  proved  that  the  traditional 
view  of  the  Pentatetich  and  i^ic  1  evitical  legislation  does 
offend  against  this  law,  and  they  would  change  and 
modify  it  accordingly.  And  in  thiM  changing  and  modi- 
fying  it  they  claim  the  support  of  histony,  of  fltentore, 
and  of  pliilology. 

OVR  BOOK  SHELF 

Manuals  of  EUnuntary  Science— Electricity .  B)  Prof. 
Fleeming  Jenkin,  F.R.S.  (London:  Society  for  Pro- 
moting Christian  Knowledge,  l88i.) 

This  little  work,  of  little  more  than  a  hundred  pages,  is 
a  reoutfkable  tour  dt  font,  since  it  contains  in  briefest 
language  almoet  everything  that  can  be  taught,  without 
nsing  mathematical  symbols,  of  the  modem  nodoBS  on 

electricity.    It  therefore  well  deserves  to  stand  as  a  com- 
panion volume  beside  that  remarkable  primer  of  "Matter 
and  Motion  '  of  the  late  Prof.  Clerk- Maxwell.    The  stroof 
point  of  the  present  elementary  work  on  electricity  is  the 
way  in  which  it  points  out  the  connection  between  electrical 
(and  magnetic)  phenomena  and  the  phenomcm  of  other 
branches  of  physics  as  regulated  by  the  law  of  t}i'  Cr  n=er- 
vation  of  Energy.  So  early  as  the  sixth  paragraph  the  fun- 
damental idea  of  electric  potential  is  introduced,  a  course 
which  is  surely  to  be  commended,  inasmuch  as  there  is  no 
moK  inherent  difficulty  in  the  mind  of  the  beginner  in 
conceiving  of  dectriciq^  as  able  to  do  work  by  moving 
firom  one  position  to  another  tiian  of  conceiving  it  as 
able  to  exert  a  force  at  a  distaoc^  wfaOe  there  can  be  no 
question  that  the  former  of  these  two  c<lllCe|<iont  is  Ae 
more  fruitful  for  expressing  electric  actteuS and  VBBCtions. 
The  inherent  connection  between  induction  and  charge  is 
carefully  insisted  upon,  and  the  beginner  is  told  in  simple 
language  how  the  eciual  and  oppDsiio  stres'^cs  between  the 
two  elements  of  an  inductuin-p.ur,  separated  by  an  insu- 
lating medium,  represent  a  store  of  energy  whose  scat  is 
in  reahty  in  the  inten-ening  medium.    Where  so  much 
pains  has  been  taken  to  spare  the  beginner  from  h.iving 
anything  to  unlearn,  it  is  a  pity  th.it  in  the  very  tirsi  sen- 
tence our  antiquated  friends  the  "  twoinmonderable  fluids 
c^ed  positive  and  negative  dectrid^"  crop  op.  >ye 
also  think  it  is  a  mistake  to  refer  to  a  magneto-electnc 
generator  as  a  magneto-electric  "engine''  (as  is  done  on 
page  107).   The  chapter  on  Electro-chemistry  is  admir- 
able in  every  way.    The  following  paragraph,  on  the 
perception  of  electricity,  deserves  to  be  ([uoted  entire  : — 

"  Our  atmosphere  i.s  not  only  cK'Cti  itied,  but  presents 
such  v.jriety  in  the  intensity  and  distribution  of  its  elec- 
trification, that  a  seme  enal'lini:  us  directly  to  peneii<e 
dielrieity  would  frequently  disclose  a  scene  av  varied  as  a 
gorgeous  sunset.  This  sense  wouU  reveal  the  surface  of 
soUd  bodies  delineated  by  var>ing  electrical  density. 
Dielectrics  would  be  transparent  to  the  new  sense,  and 
conductors  would  be  opaque,  having  their  projecting 
edges,  comers,  and  points  marked  with  starthng  distincl- 
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MK  The  etTect  of  contact  in  producing  or  maintaining 
difference  of  potentials  would  be  perceived  by  a  UitYerence 
in  electric  brilliancy,  and  this  diflercsce  would  vary  with 
each  re-arrangement  of  the  objects.  Every  nu>renient  of 
OCT  body,  each  touch  of  our  hand,  and  the  very  Motion  of 
our  clothes,  would  canse  a  play  of  effects  analogous  to 
those  of  light  and  shadow  on  the  eye,  while  more  highly 
dcctrified  matter  wooU  teiag  into  pimninenoe  by  iaduc- 
tiOD  elcctiieal  HSmtnocM  lielween  swroundbig  bodies. 
This  speculatloa,  however  ^dful,  helps  us  to  conceive 
die  otnntpreseitce  of  electridty ;  and  since  the  mechanical 
conditions  required  to  excite  sensation  arc  fulfilled  in  the 
electrical  relations  Ijetwccn  bodies  at  different  potentials, 
there  does  not  seem  any  very  great  boldness  in  suggesting 
that  some  livnif;  things  may  have  nn  cUi  troslatic  sense  so 
fitf  develu;>eti  a  i  t  >  Ijc  of  use  to  them"  (pa^jc  51;. 

Altogether  this  little  work  forms  a  very  suitable  intro- 
duction to  its  author's  much  more  advanced  and  well- 
known  "Textbook  of  Electricity  and  Magni^isin." 

Tt»  Natural  Jiutaiy  ^  the  Crams.  A  Monograph  by 
the  late  Edward  Blytn.  Greatly  enlarged  and  reprinted 
with  numerous  illustrations  by  W.  B.  Tegetmeier. 
(Published  for  the  Author,  1881.) 

This  is  an  excellent  monograph  of  an  exceedingly  inte- 
icstiog  group  of  birds.  On  the  arrival  in  1873  of  a  pair  of 
llie  beautiful  white-naped  cranes  of  Japan  in  London 
tbey  were  drawn  by  Mr.  T.  W.  Wood  for  the  FieU  news- 
puier,  and  the  fau«  Edward  BIydi  took  the  opportunity  of 
paoHwilBB  in  fteeohMma  of  uat  pq^  a  monograph  of 
all  die  dieo  known  tpedes  of  crane.  At  the  suggesti  on  of 
Prof.  A.  Newton,  Mr.  Tcgetmeier  has  republished  these 
notes,  inserting  however  much  new  matter  that  cither 
want  of  Sjxice  had  prevented  Blyth  from  incorporatiuL'. 
or  that  had  come  to  liand  since  Blyth's  death.  I  hus  we 
have  \Vollc\''s  graphic  account  of  the  nesting  of  tlie 
common  erase  in  Lapland,  Dr.  Culten's  account  of  the 
nesting  of  the  DcmoiscUc  in  Bulgaria,  and  even  Col. 
Prjeval&ky's  account  of  a  new  species  found  at  Koko-nor. 
Sixteen  species,  two  belongblg  to  the  genus  Balearica  and 
fourteen  to  the  genus  Grus,  are  described.  Mr.  Wood's 
figures  of  Grus  Uuatuclun  are  reproduced.  There  is  a 
fiuaamile  of  the  coloured  iBgure  of  Grus  Hif^rictUit  from 
CoL  Prievalsky's  '*Bbidt  of  Mongolia  " ;  a  spirited  sketch 
by  Prof.  W.  H.  Flower  of  flocks  of  Grus  virgo  on  the 
banks  of  the  Nile ;  some  copies  of  studies  cranes  from 
Mr.  Cutler's  beautifully-illustrated  work  on  Japanese 
ornamtnt  icharming  studies^ ;  and  a  few  woodcuts  of 
anatomical  details. 

Cranes  of  one  or  more  species  are  found  everywhere, 
with  the  exception  of  South  .\merica,  the  Malayan  and 
Papuan  Archipelagos,  and  the  scattered  islands  of  the 
Pacific.  The  common  Enropeao  spedes,  celebrated  in 
all  timea  for  its  migrations— 

".Sn  Jtcers  the  prudent  crane 
Her  nnmial  voyage,  li.  irne  on  winrls  ;  the  air 
FloMs  as  (hey  |<ass,  fann'd  with  unnumbcr'd  plumes  " — 

was  at  one  time  very  numerous  in  the  fenny  districts  of 
En^and ;  so  possibly  Milton  knew  the  bird.  The  name 
k  quite  wrongly  applied  to  the  henm  In  Scotland  and 
Ireland,  while  in  America  and  Australia  the  white  egret 
herons  are  also  called  cranes.  Old  itsop's  fable  of  the 
stork  being  captured  in  the  evil  companionship  of  the 
cranes,  and  bein^  condemned  to  death  for  thus  even 
associating  with  notorious  plunderers  of  grain,  indicates 
that  he  well  eiiou^di  knew  the  two  kind>  of  birds  ;  far 
better  indeed,  .is  Ulyth  truly  remarks,  than  did  that 
renowned  master  of  incdiicvai  painters,  who  commits  the 
curious  zoological  mistake  of  introducing  cranes  instead 
of  storks  in  his  world-known  cartoon  of  the  .Miraculous 
Draught  of  Fisbes. 

In  comnuin  vdtb  many  other  gregarious  birdsy  cranes 
always  place  seaitinels  as  a  lookout,  while  the  rest  of  the 


(lock  will  irustfr.Ily  rcjiosc  ;  ;!nd  they  likewise  leave  them 
on  the  watch  while  on  their  marauding  expeditions  to 
crops  of  grain. 

Zooli'i:ii\it  Atlas  'Inclujiiig  Coinpar\ili:  Anatonn^ 
With  practical  directions  and  e.xplanatory  text  for 
the  use  of  students.  231  coloured  figures  and  dia- 
grams. By  D.  McAlpioe.  Vertebrata.  (W.  and 
A.  K.  J<^ston,  itSi). 

The  object  of  this  work  is  to  help  the  student  in  the 
examination  and  dissection  of  the  leading  types  of  animal 

life.  The  author  quotes  Dr.  Mm  rdiitei's  v,  ords,  ''That 
in  a  practical  science  sucii  as  zoologv  it  is  only  by  the 
examination  of  specimens  that  any  knowledge  o)  the 
science  worilt  ac(|uinn^-  i.ui  be  obtained,  and  the  function 
of  a  book  is  to  assist  in  jjr.u  tital  study.  "  Hearing  tliis  in 
mind,  he  has  here  tried  to  assist  the  student  by  giving 
descriptions  and  drawings  of  one  selected  specimen  from 
each  group  of  the  vertebrates.  The  skate  and  cod  have 
been  chosen  to  represent  the  cartilaginons  and  bony 
fishes  respectively ;  the  salamander  to  represent  the  tailed 
amphibia ;  the  tortoise  to  represent  the  reptiles ;  and  the 
pinoB  and  rabbit  to  represent  the  birds  and  mammals. 
Tne  vaiions  systems  are  well  represented,  with  the  excep- 
tion of  the  muscular  system,  which  perhaps  hns  been 
wisely  overlooked.  There  can  be  no  doubt  but  that  this 
,\tl,is  will  form  an  impf>rtant  addition  to  the  \w)rking,» 
student's  l>oolcs.  li  should  remove  many  elemouary* 
difficulties  from  his  path. 

LETTERS  TO  THE  EDITOR 

1  The  E,lil»rii0ts  Hot  hold  himself  rapoHsU'le  f^r  cfiniK-'m  rx^esstd 
fry  its  ii>rr(fpon(ifnts .  S'tither  lau  >u  u)ui<  i  lake  to  rttum^ 
or  li>  lorrcfonj  •,ri//t  th(  ■.i'riteri  cj\  r,-\,ttJ  otanmstriflt, 
.\  j  n^Hue  is  taktn  of  antnynuyui  (cmtntinnalions. 

[  '1  kt  Editor  urgmlly  requests  correspondents  to  tc<p  their  tetters 
as  short  <t?  possible.  The  pressure  on  his  spat  e  is  sa  j^eat 
thjt  it  is  iniposiilU  d'ler-.ri jt  to  etr.sire  the  tipp.\irati:e  eten 
of  (ommuHiiiiiioni  containing  intereUing  and  tttmd facts.] 

Dr.  CameneyHi  Bxperimcnl  with  Mercmtc  Cblortde 

I  WAS  a  little  surpriF-ed  to  notice  from  a  paragrai  li  in  I'rnf, 
McLe<.d's  letter  in  Natlire,  vol.  xxiv.  p.  28,  liiat  be  had  been 
uti.-xble  to  repeat  Dr.  Camellcy's  experiment  with  mercuric 
chloride.  Immediately  after  the  publication  of  my  former  letter, 
it  was  remarked  to  mr,  that  although  I  had  shown  hot  ice  to  be 
.in  irojHJs  iblc  comin<Hlily,  (lerbaps  Dr.  CarneUey'*  a^tertion 
of  the  c-xi^tcnce  of  solid  mercuric  coloride  abiA ,  '  ling  jxjLnt 
might  still  hold.  I  therefore  repeated  this  exj  <.  1 .  . :  i  u  t ,  .ind  after 
overcoming  a  few  preliminary  dilTicnlties,  obtained  a  result 
5<imil.-tr  to  that  with  ice.  The  difTicultics  were  these:— After 
Mtidifj-ing  a  cylinder  of  irercuric  chloride  rotuid  the  thermometer 
(to  which  it  adhered  at  fir  t),  on  beating,  the  mercuric  chloride 
ioOB  became  detached  .and  fell  from  the  thenKometer.  It  had 
therefore  to  be  sustained  in  position  round  tht|thermomeler,  bv  a 
stout  iron  or  copper  wire.  Aaothcr  difficulty  aro^ftom  the  net 
that  the  mercuric  chloride  •MobecsflMdeeply  j  itied  sad  fi>sondt 
SI  much  so»  that  the  ihonnawler  was  sometimes  wm  fSanaA 
holes  a  quutsr  of  aa  inefa  deep.  This  pitting  went  oa  till  ne 
atefcorie  ddoridccyliBder,  thou^^  not  mncb  lediiced  in  diameter, 
beeamo  a  awe  network,  llie  thennoiaeter  being  visible  ia  maaj 
ftaflsh  Ibe  croiioB  seeaei  to  take  1  lace  more  qoickly  uzt 
the  bilb;  Baking  the  holes  hi  the  cylinder  widest  at  the  iaterlor. 
Another  difBeolty  lay  in  the  high  temperature  cattiiBg,  as  Prof. 
VULeai  noticed,  the  rupture  cw  the  ihenaomcter  tbrnd ;  but  tnr 
Biiaf  a  veqr  ffwd  thermometer,  and  keeping  it  as  nearly  vcitiou 
as  was  eoaranknt,  this  was  eniirely  obviated.  A  huge  eoadenser 
is  not  re«A«d,  and  I  only  vsed  a  piece  of  eombtistioB  tnbing 
fully  ea  hi  diameter  and  afaoat  twenty  tnehes  long,  the 
thcnMMBSlir  with  the  cyllDder  of  neicarie  dUoridehdnginsertcd 
at  oaeai^  sad  a  tabe  eoonectcd  with  a  Sprengd  pwnp  at  the 
other.  The  remits  obtaiaed  areas  follows:— Melting  point  of 
aMKBk  ddoridc^  S7l*(noeoirr4;  boOteg  point,  39iMuncorr.). 
ThepKMrewasiiewiedaeedt0  400mm.,  and  the  tube  heated 
unto  die  Umpttaiiae  was  eoa»tsnt,  the  prenare  sgain  reduced, 
another  readfaig  tnkea,  and  io  OB  tuitil  a  vaeaasi  was  readied,  or 
the  qrlinder  hal  faeeoote  too  porous  to  give 
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rty  the  use  of  GimminghamN  forai  of  pump  the  exhaustion  can 
be  iuci-e.itt.-d  in  very  sliort  f.iue,  and  the  readings  all  obtained 
from  i-wc  oylin  lcr  ?.n  i:-ch  ni  ,1  ..urictcr.  Throe  series  of  reading^s 
were  l.iken  agrtcin^;  very  wcX.  v.  ith  each  other.  At  first  there 
were  diM;rcpancics,  owi:i[j;  t:i  the  porosity  of  the  cylinder  not 
beinj;  notiecii,  but  ihc'-c  dL-.a;ir)e;irc<.l  when  care  was  taken.  The 
temperatures  v.  ere  not  correc'-cJ,  a.-^  the  results  «  e:'.'  n  jt  intended 
for  pnl  Ucatiun,  as  I  e.x)>ccted  sjme  other  worker  to  repeat  the 
experiment,  but  that  not  being  the  case  I  give  the  nu.iiljeri  15 
they  are,  premising  that  the  temperatures,  if  corrected,  would  be 
6*  or  7'  higher  for  the  upper  and  4"  to  6°  for  tliQ  lomr  OOtk 
The  following  arc  the  numbers  obtained  :  — 

Preuuix  in       Tempeniture  of  I'ressure  in      Temperature  of 

milUmetrn.       vioUtiliMtii>n.  millunetret.  vglatilautioo. 

400    370    40    233 

300    267    30    228 

2QO    263         ...         ...         20    223 

too    253    10    214 

80    24S    5    205 

60    242    o    185 

A  dctenBiiiatfa»  done  bdbie  fhoK  ghren  above  tKv^-• 


210 


10       •••        ••■        •««  %\ 

5   

riut  I  do  not  place  the  sanie  confidence  on  these  nuaiber^,  as 
ihcy  were  obtained  iti  ignorance  of  the  porosity  of  the  solid  ;  Ifut 
they  coatirm  the  others.  It  appears  from  the  above  that  mercuric 
chloride  is  no  exception  to  the  geneial  law  which  makes  the 
volatilising  point  rise  or  fall  with  the  pressure.  The  low  latent 
and  specific  heats  of  mercuric  chloride  make  it  not  nearly  so 
suitable  an  exp^jnent  of  the  truth  of  Kegnault's  conclusions  as 
water ;  the  latter  allowing  of  .i  whole  hour's  continued  experi- 
ment. I  think  after  these  ex];eriments  the  idea  of  being  able  to 
raise  solids  in  v.icu  1  to  ictii  ier.it, irc.  ah  jvc  their  ordinary  volati- 
lising or  builiug  jxjints  may  l>e  dismissed  as  '"adoiitmihlf,  except 
it  may  be  in  some  rare  case  of  nllotropy.  J,  Ba  HAMIIAY 
Private  Laboratory,  Sword  Street,  Glasgow 


The  Conservation  of  Bleetricity 

By  the  kind  permission  of  Messrs.  Macuiillan  and  Co.  I  am 
allowed  to  iiuoto  the  faUowirig  ]>aragraph  fr  im  the  preface  to 
my  "  1  Iciiicnr.Try  !-<  n .  in  Electricity  and  Magnetisin,"  shortly 
to  be  published  by  them  in  their  School  Cla.'is  Bojks  .Scries,  and 
now  in  the  press.    The  preface  i«  dated  "  March,  1&81." 

"  The  theory  of  Electricity  adopted  throughout  is  that  Electri* 
eity,  whatever  its  nature,  is  ont,  not  tm :  thst  Electridty,  what- 
ever it  may  prove  to  be,  is  not  matter,  and  is  not  eturgy:  that  it 
resembles  both  matter  and  energy  in  one  respect,  however,  in 
tlutt  Jt  can  neither  be  created  nor  destrovea.  The  •doctrine 
of  the  Conservation  of  Matter,  estabUahea  a  century  ago  by 
Lavoisier,  teaches  us  that  we  can  neither  destroy  nor  create 
matter,  th  .ugh  we  can  alter  its  distribution  and  its  forms  and 
combinations  in  innumerable  ways.  TTie  doctrine  of  the  Coh- 
Si-rzaiK-n  of  Emr^y,  which  hai  been  built  up  by  Hclmhollz, 
Th'imson,  Joule,  and  Mayer,  during  the  last  half  century^  tCa^tt 
us  th;i;  we  c.in  neitlicr  create  nor  destroy  energy,  thoop  WitaMjr 
change  it  from  one  form  to  another,  causing  it  to  appear  as  the 
energy  of  moving  bodies,  a^  the  energy  of  heal,  or  ^s,  the  static 
energy  of  a  body  which  has  l>een  lifted  against  gravity  or  some 
other  attracting  force  into  a  p.isiti  )n  whence  it  can  run  down, 
and  where  it  has  the  ji  itciiti.ility  of  doing  work.  So  also  the 
doctrine  of  the  Conscrfatici:  cj  Eu\tricity,  which  is  now  growing 
into  shape,'  but  here  first  enunciated  under  this  name,  teaches 
us  that  we  can  neither  create  nor  de-,lroy  electricity,  though  we 
may  alter  its  distriliution— may  make  nwrf  to  appear  at  one 
plaee  and  L-ss  ,U  another — may  change  it  from  the  condition  of 
rest  to  that  of  motion,  or  may  cause  it  to  spin  round  in  whirlpools 
or  vortices  which  themselves  can  a-tract  or  repel  other  vortices. 
Acoordiiw  to  this  view  all  oar  electrical  machines  and  batteries 
an  SMreiy  instruments  for  altering  the  dutribution  of  detlricity 

•  ThU  b  undoubted!)-  ih.-  .luf-  mc  of  die  ideju  of  Ifaxwell  and  of  Fara- 
^*y?^  «<»  «^  naiurt  of  elcct.'i  i-.v    It  h.ii  nowlier* been  more  eicelltoily  or 

I  oil   '  '  '  .   .  . 


pititUy  pill  iato  iha|i«  iluu  in  a 

baloM  ika_Laadw  iMikukt.  

lltciridtr.'*  OtetaAcr  aSb  tNe(N*T(rBi. 
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by  moving  same  of  it  from  one  j  lace  to  another,  or  for  caosing 
electricity,  when  heaped  up  in  ^  ac  phace,  to  do  work  in  rctaraing 
to  Its  former  level  distrib;;;:  III.  Tlir  lujhout  these  Lessons  the 
attempt  has  been  made  to  ^tate  the  facts  of  the  .science  in  lan- 
guage c  miouant  wi;h  thi,  view,  but  rather  to  lead  the  younij 
student  to  this  as  the  result  of  his  study  than  to  insist  upon  it 
dogmatically  at  the  outset." 

The  ab  ive  paragraph  is  published  at  the  present  time  because, 
since  the  date  when  my  manuscript  was  sent  to  the  publishers,  a 
memoir  has  been  preseated;lo  the  Aead^e  des  Sdeaces  bearing 
title,  "SwIeFriadpedslaCanserTatioaderfilectridt^,  ou 
seconde  Friadpe  de  b  Tlifarie  des  Phikomenes  Klcctriquea." 
Orduanenofr.  wludi  Is  by  M.  G.  Lippmann,  only  a  brief 


~~ —  has  as  yet  been  pnUiahed  in  the  Compiu  r(ndu$  of  the 
dt^of  Ma^a^whenttwainad.  In  thai  short  extract  the 
fMWM  docttnw  of  the  couaiation  of  electricity  is  laid  down 
tSTlh  epnidaBUe  dasnMi^  and  an  el^ant  analytica]  expression 
of  it  IS  given  m  the  Msfest  fonn,  the  author  prooiisin^  Mme 
examples  of  its  apj^katloil  to  fhe  prediction  of  new  and  impor- 
tant phenooMfla.  ThapaUiattiBB  of  the  complete  awBoir  of 
M.  Lippouum  win  no  dosbt  be  awiBtsd  with  iatcniL 

As  my  manuscript  was  placed  in  the  hands  of  Meant.  Mac- 
millan  and  Co.  on  the  very  day  win  the  aboWB  was 
written,  the  phnusoiflgy  ns«d  ty  ML  lipfMUUM  OMBt  haw  been 
adopted  by  hia  in  «ntii«  iadcMadMHt  of  ae.  Sinee  some 
weeks  must  elapse  before  my  *«KWin<Btaiy  Lessons  "  wiU  be  in 
the  hands  of  the  public,  I  widi  to  avoid,  nMantime,  all  chance 
of  misunderstanding  by  laldng  the  earliest  oppottaaity,  firstly, 
of  making  this  acknowledgment,  which  is  dM  to  If.  Lippmann, 
and  secondly,  of  establishing  my  iMit  to  ue  ^  laognage  of 
my  preface  as  to  the  explicit  amncBUioa  of  «lr  it^witiftAt 
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IlEG  to  forward  tj  you  the  inclosed  protest  of  the 
botanists  of  Florence  again&t  the  proposed  removal  of  tlte 
Herbarium  and  adj  nniqg  IftHllliBsf  Ganllin  at  flomat  to  a 
new  locality  in  that  cuy. 

It  is  well  known  to  all  botanists  who  have  visited  that  city 
that,  taking  into  account  the  importance  of  the  herbarium,  the 
admirable  building  in  which  this  and  the  other  cohcctions  are 
lodged,  and  the  annexed  botanical  ganlen,  Uic  establishment  at 
Florence  deserves  to  rank  amongst  the  first  in  the  world,  and  is 
indeed  scarcely  second  to  any  except  tlm  at  Kew.  It  has  an 
especial  interest  in  the  eyes  of  Englishmen,  owin^;  to  the  fact 
that  it  includes  the  invaluable  collections  of  the  late  Mr.  lUrker 
Wcb^  which  iachide,  besides  the  type  hjurcimcns  of  the  Canary 
Idsoaloraandof  his  other  works,  thoie  stiU  more  important 
rfLdmBidUt«e,<rflUn«andPaTO%a^ 
hertairia  all  passed  into  his  hands. 

AlOom^  well  acquainted  with  the  Florence  Nf  u^eutn,  and 
disposed  to  bdicve  that  it  wobU  be  difficult  to  hud  anLitber 
IcKality  equally  wdladastcd  for  the  purpose,  I  wa-.  un  .s  iHmg  to 
express  any  opidaBOBtbe  snbjoct  without  full  informatioa  as 
to  thaamrainu«emeBlspropessdfaisHbatitntioii  for  those  now 
so  sasdwiit, 

Widdn  the  lait  aMWdi  ar  Mends  Sir  Joseph  Hooker  and 
Dr.  Am  Gray  have  vliilsd  Flew ce,  and  have  carefully  examined 
OiepNsent  building  and  to  appnrtenaaoes,  and  also  the  sUes  to 
wbldi  it  is  proposed  to  lemove  the  herbarium  and  botanic 
garden.  I  leam  that  Oct  haw  ennased  an  nnqoalified  opinion 
that  the  proposed  new  bnildtag  is  altogether  unsnited  lor  the 
purpose,  and  would  too  pnhalwr  tend  to  the  injury  and  ultimate 
loss  of  the  herberfam,  while  the  dte  of  the  proposed  botanic 
garden  is  also  an  ttttAtvonsfale  onei 

Sir  Joseph  Hooker  hsa  written  a  fhdl  itslamsiH  of  UiviMn 
to  Prof.  Camd,  reesUy  appointed  Director  of  the  I 
Museum,  who  has  001*  I  braeve,  as  yet  published  hb  Of 
the  subject 

Under  tiiese  eircamstances  I  venlnie  to  hope  that  yoa  will 

publish  the  accompanying  document,  with  a  view  to  ntveat 
accomplishment  of  a  design  so  injofioHi  to  ■sfeBid  fflitHfttt. 
Those  who  wishko  asKidate  their  names  with  the  nratsst  on  in* 
vited  to  send  Uian  to  M.  E.  Soani«,  Im^kno,  Cotaiiil, 
Florcaee.  JobmBmi. 
10^  SoaihwdlGaidea^  Laiide%  S.W.,  Mb^ao 
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/f/n>^idnd^pl«ceinaitMoiet<dacolfcctkMliolMd<iaM^ 
Ms5e«  d'lIUtoire  Natnrdk  at  Flomee. 

Ix>r$qu'au  tDou  de  Mai  de  Taiui^  i874tmfniad  aonlKC  de 
bouni  tes  dc  tomes  les  parties  d«  mooae  M  trottVcKUt  rteiria  k 
Fkrcnce, dans  les  ^ alles  da  Collettions boUmioues  foad^  par  feu 
le  professeur  Parlitorc,  M.  le  profesaenr  AlpDOiue  de  Candolle 
fit  ptacTvcr  "  qu'unc  dies  choiei  les  plus  remVnnnblcs  s'imposant 
k  fMentioa  des  membrea  dtt  Congr«<t,  ^tait  le  Maa6e  boUnique, 
avec  ie&  sollea  amides  et  commode5,  ou  avaient  liea  ka  aeanoes 
da  Congrcs."  {"Actes  clu  Congrc-s  Botanique  international, 
tcnu  a  Florence  an  moi>de  Mai  1S74,"  pag.  220.) 

Personne,  alon,  n'eiit  soupi,"jniie  que  ce  qui  avail  etc  juge 
dyae  d'admiratioa  pg  les  hooimes  la  flm  couipeicutr,  >crait 
dedart  maiwrafa  ct  caadamnc  a  un  bouleversement  radical  sept 
wm  k  peine  apris  que  cea  paroles  mcmorables  avaieot  e(e  pro- 
WBueieB.^  Pour  justifier  I'aDandon  du  Mos^  actuel,  on  pretexte 
FiBoaavenieDt  qn|il  j  a  poor  les  etudiants  Mqaentaat  les  cours 
de  flnatitBt  des  Etwics  tnfitkwaa,  piece  St  Mare,  d'avoir  a  se 
nadc^  poor  oae  eBlie  psrtie  de  cea  conn,  an  Mxmit  de  Via 
BoeMBe ;  et.  aSn  de  ceatwihcr  les  Edifices  affect^  anx  ^dcs, 
on  ne  pense  *  rica  motns  tm'k  opcrer  le  d^^nagement  des  col- 
lectioBs  botaaiqnes  ct  k  abandonner  .le  jaidin  du  .Mu>c-e,  nvec 
tontes  set  serres  et  annexes.  En  levaiiche.  on  parle  de  rendre  a 
SOB  aiicien  usage  le  modeste  Jaidin  des  Simples,  situ^  h  proxitnitc 
da  ooQTel  emplacement  destind  anx  herbicrs.  Mali  a-t-on 
examine  si  ce  tranj^port  est  reali>able,  avanlageux,  et  si  le  noureau 
fecal  de  la  place  St.  Marc,  destine  a  la  Botanique,  est  adapts  ou 
eon  k  recevoir  les  hcrbicrs  ct  les  autres  collections  ? 

Or  ce  local  n'est  autre  que  Ic  bitiment  des  anciennes  ccuries 
les  Grandi  Duo  dc  Tostane,  occupces  plus  tard  par  la  cavalerie 
italienne.  Pendant  une  s«rie  non  iatcrrompue  de  prcs  de  trois 
cents  annce«,  ces  ccuties  onl  log^  dea  chevaux  en  trcs-grand 
nombre,  ct  c'cnI  la  que  Ton  sc  propose  de  colloquer  des  collcc- 
tioii-  de  plantcs,  d  un  j  rix  inestimable,  etsi  faciles  A  se  deteriorcr 
sous  1  influence  dc  i'humidtlL'  !  Hot  vrai  qu'en  iacrifiant 
d  en  rnie!.  -oaiiiics  }(jur  rccon.vtruirc  I'cdifice  a  pcu  pii.>  dc  fond 
en  comble,  on  ferait  peut-ttre  disp^railre  les  traces  du  Ion» 
usage  auquel  il  a  scrvi  ;  tnnis  il  dl  picnnis  dc  sc  dcinander  si, 
meme  dans  ce  cas,  on  obtiendraii  jamais  des  talies  comparables 
a  cdles  du  Mode  ectoe^  soit  en  eeaat^  soit  en  adabnti^  soit 

en  soliditc. 

Ce  projct  ctant  scutcnu  et  tur  le  point  d'etre  mis  n  ext  ciitiua 
par  rlc>  (icrsonnes  respectables,  mais  ctrangcres  a  la  Science  ct 
par  con-e  jucnt  inconii  etentes,  njus  Sou'-signcs,  amis  dc  la 
Botanique  rcMdents  a  Florence,  croyons  de  notrc  devoir,  dans 
rmtcrel  des  collections,  de  protester  cotilie  ce  dcplaccment,  et, 
afin  dc  donner  plu^  de  poids  a  notre  protestation,  nuus  invitons 
les  Bolanistes  qui  sc  Mint  trouvcs  a  Florence  lors  du  CLuit^rcs  de 
1874,  ain-i  que  tous  ccux  .|ui  connaissent  les  salle>  actuellen.ent 
afiectccs  aux  c/jlccMiHiv  dc  plantc-,  a  joindrc  leurs  voix  a  la 
litjtre  pDur  em]  <kher  rju'.  11  tie  mcttc  a  execution  nn  projct  que 
iKos  croyons  bautenieiit  pitjuditiable  a  U'  S  plus  chircs  etudes. 

Noui  f  rii  n>  en  coi.siqiicnet  Ici  Hi.itani>les  italiens  ct  ctrangers 
dc  v  juluir  hicn  cniplnycr  leur  iiilluence  afiu  que  le  projcl  cti 
iUe  tK'.n  ^<<it  abai.'.lonne,  ct  que  les  sommes,  des  a  present 
'.iin  cs  a  une 'Luvrc  inopji.  r'.anc  ct  r;>qute,  soicnt  de  ptefer- 
cMC  employees  a  augmcnttr  le  materiel  scicntifiquc  du  MuJce 
ictuel,  par  I'achLit  de  cuHeCtions  dc  planter  vivantcs  ct  dcsicchccs 
isurtout  dc  plantes  crypti  jjames)  et  d'ouvragcs  tnanquant  a  notre 
bibliothcque  bui,i;ii!-iie  et  A  acquerir  les  armoires  et  dtagcres, 
necessaires  f^  ur  placer  et  raettreen  ordre  une  immense  quantitc 
de  paquets  d"herbicr,  actuellement  sans  emploi  et  inutiles  aox 
ctodes,  ainsi  qu  a  adapter  les  scrres  du  Jardin  boianiqe  aax 
exigences  inodeme$,  en  commen^eat  per  7  fidie  les  idpanlioBS 
ftconnoes  de  premiere  neces'-ite. 

(Si(pB/)     A.  I!.  AK'  HIlvALD 

D.  BARt;KLI.IM 

OooAJiDO  Beccari 
Antonio  Biondi 
Emanuele  G.  Fenzi 
Ekeico  Crovis 
Ekiuo  Lbtiir 


E.  Mabcucci 
UCOLINO  Martelli 
N'INCENZO  KlCASOLI 
RlCCAKl>0  KiCCI 

NiccoiiS  KiuoLri 

S.  SOMMIXR 

p.  PB  TCKIHATCHBP 


in  your  prswioBS  nunber  (tcL  Biv.  p.  53)  he  deins  to  be  the 
inventor  or  fittber  of  eU  kinds  of  barometer>pamps.  Hb  right 
lo  this deim  I  dispute ;  for  in  May,  1847,  lobtefaiedepatentror 
fanprneaents  in  smsr-refining,  oneof  «hidi  isthe  conversion  of 
e  T«cmiB-paa  into  » leige  barometer  by  piecing  under  a  coounoa 
vacuum-pan  a  long  pipe  in  e  perpendicniar  position,  which  aeU 
as  a  pump  whereqr  tiM  snger  is  taken  ont  or  the  pan  by  its  own 
weight  in  the  long  pipe^  end  therelw  tlie  Taeaam  in  the  pen  is 
not  destrmed,  ana  the  prooeis  of  sogar'lwiling  is  carried  on 
continnenw.  The  syrup  to  be  botlM  is  added  in  the  pan 
above,  wrae  tiie  lx>iled  ^ugar  is  taken  ont  below  through  the 
barometer-pump.  The  specification  of  BT  patent  wes  publiihed 
in  patent  joumak  in  Lonaon  in  1847,  ana  It  Is  pmsihie  that  Mr. 
Sprengel  took  the  idea  of  bismerconr  barometer-pump  from  wf 
tugar  barometer-pump.  Set  at  all  events  Mr.  Sprengel  was  not 
the  first  inventor  of  a  barometer-pump.    I  clain<  that  honour. 

James  Johnsto»« 
Ezperiawat  Roonii^  No.  1,  James  Square,  Edinbuighi 

The  Hutton  Collection  of  Fossil  Plants 

I  r  has  iJiily  within  the  l.l^t  fc-.v  days  come  to  my  knowWff 
(indeed  only  to-day  authoritatively)  that  the  llutton  Collection  Ol 
Fossil  I'laiits,  at  present  de]vi^itcj  in  the  Museum  of  the  Natural 
History  Society  of  Northumberland  and  Uurbaiu,  at  Newcastle, 
hi'.d  been  na;.  cd  by  the  curator,  Mr.  Richard  How  se,  prior  to 
the  c  diii,;  bv  luy^elf  of  a  Catalogue  of  the  Collection,  p«b» 
liilicl  111  ihjS  by  ■he  N,:r'.h  of  Knglaud  Institute  of  Mining  and 
Mechanical  Kngincers.  The  labels  on  the  specimens,  referred  to 
in  the  Catalogue,  «ere  therefore  Mr.  Howse  s,  and  not,  as  I  until 
now  imagined,  either  William  Mutton's  original  ones,  or  mere 
copies  of  them. 

Moreover  an  unsigned  M.S.  liit  of  the  siiecimeiu  in  the  CoUec* 
tion,  agreeing  with  the  labck,  with  which  I  was  furnished  bf 
the  Mining  Institute,  and  which  was  used  freely  by  me  in  dnw< 
ing  up  the  Catalogue,  must  now  be  regarded  as  the  result  of  much 
time  and  Ubour  spent  by  Mr.  Howse  in  identifying  and  naming 
the  whole  of  the  Hnlton  Collection. 

I  trust  you  will  allow  me  : 
now  what  I  should  have  1 
preface  to  the  "Catalogue, 

the  facts  of  the  case  et  ttie  tine.  G.  A.  Lnotnt 

College  of  Physical  Sdence,  Neweastle-npon-Tyne,  Maj  iS 


I  Collection. 

me  space  in  your  paper  toedcaowledMe 
I  made  e  point  of  ednowled^iig  u  tae 
eue,"  hnd  X  been  made  eeqeainled  with 


Betometer  Pomps 

Communications  from  Mr.  .Sprengel  have  been  pub- 
lished, in  which  he  has  defended  his  claim  to  be  the  inven- 
tor of  the  mercury  barometcr-pump.  .\s  long  as  he  confined 
himself  to  this  claim  I  had  no  right  to  interfere,  bat  by  his  letter 


"How  to  Prevent  Drowning" 
.Mk.  Ma  Curmac's  valiebleenideiadnccenie  to  call  ettca- 

tion  to  a  prev.ilent  error. 

Almost  every  treatise  on  suimniinjj  tells  the  beijinner  that 
every  one  can  float  without  exertion,  l-.vci;  Mr.  MacCormac 
seems  to  imply  tlial  "  hint;  quite  still  with  the  mouth  shut  and 
the  head  thrown  well  I -ick  i:i  the  ■.^a^cr  "  is  enough  to  insure  any 
one  againit  -.inliny;.  Now  tlii'-  may  jiossiblj'  be  trne  for  most 
men,  but  ccrtainly'iiot  fur  alL  I  am  a  praetiied  swimmer,  food 
of  the  \v:Ucr,  and  h.wc  often  tried.  Going  through  all  the 
oriho<l.  X  motion-  uf  the  <icci>  breath,  the  folded  arms,  and  the 
bead  thrown  back,  I  go  down  instauily.  This  is  in  fresh  water; 
in  salt  1  believe  I  can  just  float,  but  have  seldom  had  ajgood 
opportunity  of  tr)>ng-  The  fact  is  that  men  are  very  diWtent 
in  buoyancy.  I  have  seen  a  man  tloat  motionless  with  liced  and 
shoulders  out  of  the  water.  Othen:  may  t>e  even  denser  Ann  I 
am.  Most  men  believe  themselves  capable  of  coolneiS^ 
presence  of  mind.  They  should  remember  that  these  will  1 
snperaede  the  art  of  swimming  nor  alter  the  laws  of  gmvi^. 

St  Johtfs  CoQcgCk  Cambridge  £.  HlLL 

TiM  Bffectn  of  Piewnre  on  the  Genaiontko  and  Ofowth 

of  Plants 

The  following  experiments  way  be  of  intere  t  to  vegetable 
physiologists  :— On  April  7.  at  11  p.m.,  two  cis  of  mustnrd- 
seeds — five  m  each  set —  were  sown  on  [  inje>  r  iv..  li^t  c  itton- 
woo],  arranged  xs  follows  : — One  piece  was  pi.icc  l  ni  a  sni.all 
b  ttlc,  whidi  was  then  secured  to  the  curved  ts  reiuilyof  a  glass 
t-.:l  c,  iiitn  the  long  arm  of  which  mercury  was  ixiure<l  till  a  height  of 
fi  rtv  five  inches  was  reached  above  the  level  of  the  met.ii  m  the 
shorter  arm.  The  sec<  nd  piece,  with  its  seeds,  was  placed  in  an 
exactly  similar  bottle,  the  neck  of  w  hich  was  then  made  to  dip 
beneath  mereuiT,  the  bottle,  of  course,  like  the  one  soldered  on 
tothetube,ba«im«itad.  This  bottle  was  then  pleeed  beside 
the  first. 
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The  two  sets  of  swds  were  thus  in  exactly  ^i.ai'ar  conditions, 
Otcept  for  the  mcrca  cr!  ntn.  .spheric  pre^^ure  an.;  the  couii)res. 
«» Of  Ihe  atmosphere  in  ihc  one  case  as  c  id.iuicl;  '.Mth  the 
Oiaof.  Tlie  foUowuijj  ua^  the  course  of  iJcvelojjinciil  ■  — liy 
9  a.m.  of  the  9th  three  of  the  seeds  uiukr  the  2k  aim  )v,.hcrcs  of 
pcosnre  bad  protruded  their  radicles,  and  ihiii  prutriiiion  hy  12 
VM.  «f  the  nme  day  hid  become  conwdcrahle,  wbilc  as  yet 
am  vnt  no  indicati  jii  of  c.»mioencint;  Kerinination  in  any  of 
tbe seeds  of  the  second  set.  By  10  a.m.  the  loth  the.e  latter 
IIM  juat  be^un  to  germinate,  the  radicles  of  the  seeds  inder 
btfi  preiwre  beii«  at  the  tiiM a  fourtb  and  a  (hMofuladi 

^^Meeferirard,  ho»-cver,  tlic  npLdity  of  development  was 
IWenrt.  The  seed.s  under  ordinary  i>rcs-ure,  iircw  ranjdiy, 
■aa  their eotyledoiu  hcomL:  of  .a  deep  -rcen  cjl.jur  ;  while  the 
omiMBait  of  those  nndir  the  hi^jh  jne-sure  i>crmaiiently 
""T*.*'**''^  cotyledons  of  one  that  had  entirely  cscai>e.i  from 
■••***?™  remained  a,  etiolated  a$  though  they  had  been 
tnmm  ubiolute  darkness. 

Tbqr  were  allowed  to  renuin  untouched  for  ci  'ht  days,  when 
Vtbere  was  no  chancre,  the  bottle  was  rc;ii  .vc<l  from  the  tulw 
22!r^  «Uowed  to  stand  inverted  in  the  (.late  it  had  formerly 
OWMPtoB,    The  two-out  of  the  five— ceiis  which  had  hitherto 
lanuaea  nnehanged  now  rapidly  germinated,  and  grew  into 
Jfreesjnoiqrpianbi. 

4  fptuaj  increued  atmospheric  pressure  or  a  greatly 
255?*""*  pwent  the  development  of  chlorophyll,  and 
wuic  ft  tttmnlates  germination  docs  it  prevent  growtli  ? 

I  ivcrp  >o(,  April  27  WILLIAM  CARTSR 

[This  i?  an  interesting  ob>ervalion,  and  seems  to  sueBCSt  a 
ne.,  and  comparatively  unwjrked  field  of  investigation— the 
eil  -c  of  different  amounts  of  atiuLsjcrieric  pressure  on  I^t4ife. 
^^  1  li  legard  to  the  decompoiiti  11  in  the  piescuce  of  cfaloiopliyU 
and  un  icr  the  influence  of  sunlight,  of  carbon  dioxide,  it  is 
remarked  l.y  Dehcrain  ("Cours  de  Chimie  a^ricole,"  pp.  ac, 
20)  that  the  conditi  >ns  are  analogous  to  those  atreciing  the  com- 
t>u>tion  of  I'h  .s;,horus.  This  U  not  lumfaious  in  pure  oxveen  at 
oruiuary  pressure,  t,ut  becomes  so  immediately  the  oxySen  is 
diluted  with  nitrogen  or  hydn^en,  and  still  more  when  the  pres- 
sure is  much  diminished.  llou,iingauU  has  shown  that  leaves  will 
not  decompose  pure  CO,  at  the  otdinary  atmo-^heric  prasiaK: 
but  a  »mall  cherry-laurel  leaf  placed  ia  the  pun  ma  demniXMed 

Jws^'t,  U^pX^f  *  **  *  ""^^     -ivnc^m^  fmZ 

The  Magnetic  Survey  of  Missouri 

— ?\-^^  ."""^fV  ""^  yj""- renders  to  know  that,  nithou-h 

Mr  bMe  L^laturc  aSs  dately  refused  to  do  anything  to  lu  J  in 
me  Magnetic  Survey  of  Missouri,  refusing  by  a  "cnishinF" 
^^y^,^o^»^^(>"><- <^  'way  officer^  to  have  a  true  meridian 
eanblished,  the  work  wdl  still  go  on.  A  gentkman  of  St.  I  oni- 
TOisemime  is  withheld  at  bis  owni  re-iuot.  Im,  ;isMi  ncd  the 

Sr^/iy'^"^^  ""^  a  "'<"  >-■  examitn- 

nmofthe  Missouri,  Grand,  and  Cage  nill-v W  c  sUUI  l:cr,-. 
■Wg ttaTCl  by  wagon,  and  shaU  do  the  work  where  it  is  most 
needed  n  ccder  to  ducloie  the  nal  diieeHnnn  nf  th. 


'  ima^e  »een  by  the  eye  next  the  light  is  of  a  beatttifttl  golden 
greeii ;  the  other  is  of  a  toassy  yellow,  almost  orange. 

This  phenomenon  d  let  not  appear  to  depend  on  any  eiGect  of 
dazzling,  for  the  experincnt  succeeds  perfectly  with  vay  node* 
rate  de-^a-ees  of  ilhmliMtion.  Joseph  JOHll  Mnnnr 

Ok!  Fofge,  DBOBMrry,  00.  Antrim,  May  aj 


the  real  direction!;  of  the  isogenic 

  F.  E.  KlPH«R 

An  Optical  Illusion 
The  illusion  described  by  Mr.  Wilson  and  commented  on  in 
M  M^toml  note  is  anything  but  a  novel  one.  An  apparatus  for 
tl«ttp«iineot  waa  pordiased  by  the  Birmingliam  and  Midland 
ttS^ICj  along  with  a  quantity  of  optical  opporatus  from  Mr. 
Robert  Addan^  ui,  I  think,  1857.  Within  the  last  few  years  I 
iSLw'^t'^^*'*-???^"  described  and  exj  iained  in 

^SSJJ^^y  a3  ^  J-  WOODWARD 


I 


t  SHOULD  like  to  know  whether  the  following  is  a  general 
■eriencc,  or  only  a  peculiarity  of  my  <,\\  n  vi  i un  ? 

1  stand  with  a  source  of  li^Lt— a  lamp  or  a  window— at  one 

£1?''       '  '^^'^  ''■'■''"S'v  on  one  eye  only, 

•??">  successively  or  siniulsaneou  Iv,  at  the  images  of  a  piece 

mn^!?  ?f       f  ^'^  '^>  '-'-'         '™''^-;<=  tJie 

?T.*™        "got  IS  greenish  white,  and  that  seen  by  the  eye 
nmeit  firom  u  i>  light  bufT 
If  instead  of  white  paper  1  use  the  gilt  ed  jcs  of  a  book,  the  , 


The  Spealdof  Tube  Antidpatad? 

Has  the  foil  .wing  appeared  amwhere  in  thb  

yet,  or  not  ?  If  n  >i,  please  allow  it  to  appear  ia  NATUHX  with 
this  qualification  only,  that  the  italics  are  mine. 

Describing  ihc  "  speaking  trumpets  or  pipea  whiA  in,  w« 
are  told,  along  the  whole  length  of  the  Wall,''  Brace  aaya  ("  The 
Roman  Wall,"  by  the  Rcr.  John  CoUiqgwood  Brace,  p  76), 

"Pol^So?*.       '^^         ^  **  Mlowt  in  Ua 

"  Towne*  stood  iipoo  my  leDgth,  whcrt  garriwmi  wttt  Ud 
Their  limin  to  Jeff  nd  :  and  for  njr  stealer  aid 
with  luret!.  I  wai  built,  where  leiittneU  plac'd 
To  much  up  n  ihe  Piti:  to  oe  my  nutwrs  grac'd 

Ik iU  tMi'if  /•i/fi  af  hrasit,  nl,Hig  me  itill  they  fwtnt. 
By  rfhi.-h  tkry  in  i>>tr/l  tu'll  to  .it.'/'v  Ifnt 
J!>  </i  iH  .Tf  in  ili^  s  iiKi  /,/  ult  thtin  what  Id  doe, 
AM  tMjtam  ft»  uuet  ttuU  1  be  vkttptrM  tknt^k." 

Aditon-uadcr-Lynia^  May  17  W.  CniiAir 

J.  C.  SasNSTONE.— AcaseofPhyllodyofthecalyx.  "Jiamm- 
<-«/<i<-Af  particalwb  liahlatothis  change"  (Master's  ''TeratoOogr," 
p.  246 ;  reconledm  Ammmie  memorota,  ibid.  p.  252). 

ORIGIN  OF  THE  ENGLISH  MILE"*^ 
T  is  known  that  tiie  mile  of  i6oq  metres  long  passed 
among  English  gfognpbecB  and  navigators  as  being 
the  length  of  the  terrestrial  «c  of  i' ;  in  oUier  woids  ther 
made  the  degree  equal  to  60  of  these  miles.  In  reality  ft 
contains  69*5  ;  there  is  thus  an  error  of  about  one-sixth. 
This  error,  if  it  existed  long  among  our  neighbours,  which 
I  do  not  know,  mi:st  have  caused  many  a  shipwreck.  It 
has  had  another  xcry  retnarkablc  result ;  it  nipped  in  the 
bud  the  discovery  of  the  law  of  universal  attraction.  The 
first  time  that  Newton'^  great  idea  pre-cnted  itself  to  his 
mind  the  proof  failed  him.  because  In;  ni'ilt-  uvc  ot  the 
common  English  mile  to  calculate  the  radius  of  the  earth, 
lie  renounce*!  the  ifiea  for  a  long  time,  and  only  took  the 
calculation  up  again  when  he  learned  the  results  of 
Picard's  measurement  of  a  degree  in  France.  Whence 
comes  this  defeaive  estimate  ?  Certainly  it  does  not 
proceed  ftom  any  elfective  measurement,  for  the  wont 
degree  measurements,  among  those  which  have  been 
really  made,  and  not  fictitious  measurement r,  like  that  of 
Posidoniiis,  are  far  from  prest-iuin.;  crmr-  uf  sik  h  in.n;;ni- 
tude.  English  geographers  then  mu^i  ha\e  coininitied 
sunvj  mistake  in  taking  their  mile  from  ancient  documents. 

.So  long  as  navigation  was  limited  to  the  waters  of  the 
Mediterranean,  and  to  coasting  along  the  western  shores 
of  Europe:,  it  was  scarcely  neccssar\'  to  trouble  about  the 
value  of  this  element;  but  from  the  time  that  the  dis- 
coveries of  the  Spaniards  and  Portuguese  opened  out  a 
much  vaster  field,  sailors  were  compelled  to  make  some 
inquiry  into  the  matter.  1  suppose  that  the  English 
navigators  applied  to  their  geographers,  and  that  tnese 
found  nothing  better  to  consult  than  Ptolemy,  the  great, 
the  only  authority  in  these  matters.  But  Ptolemy  himsetr 
refers  to  Erato jthenes  ;  he  says  that  he  verified  the 
ineasurements  of  the  latter  and  found  tlic  same  result, 
viz.  500  stadia  for  the  terrestrial  degree.  I  h.ivi-  thus 
been  led  to  examine  the  measurement  of  Eratosthenes. 
According  to  the  documents  which  histori.ins  ha\  e  pre- 
served, Eratosthenes  measured  the  great  arc  of  meridian 
which  separates  the  parallels  of  .Syene  and  Alexandria, 
and  linally  found  700  stadia  to  the  degree.  This  is  bow 
he  worked: — ^He  Bbier»ed  at  Alexandria,  certainly  by 
means  of  a  gnomon,  the  seaith  distance  of  the  sun -at 

'  Paper  read  at  the  FMs  Acadcaqrof  Sdtacca  by  M.  nq»  (CswtfiHi 

vtHdnt,  acii.  N«,  i7> 
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nUday  ia  fhe  sanuier  equinox,  and  tbos  found  7°  13'. 
It  is  added  that  at  SjWM  the  bottom  of  tbe  wells  was 
fall;  lighted  by  the  mil  on  dwt  day,  «o  that  Eratotthenea 

concluded  zero  for  the  zenith  distance  of  that  body.  I 
believe  rather  that  the  Greek  astronomer  caused  an 
obscrv.itio:i  to  be  niidc  at  Syentf  with  a  gnomon,  an  instru- 
ment then  \  er)*  common  in  Egypt,  and  that  tlhit  distance 
resulted  from  an  effective  observation,  as  wi  ll  us  in  the  case 
of  Alexandria.  We  shall  see  that  this  conjecture  perfectly 
Justified.  \Vc  know  that  the  obier\ations  made  on  the 
daric  shadow  of  a  gnomon  bear  a  consunt  error  equal  to 
the  aemi-diameter  of  the  sun,  or,  to  speak  more  accu- 
rately, that  they  give  the  zenith  distance  of  the  upper 
edge  of  that  body.  The  ancients  do  not  &eem  to  have 
nBUufced  diiis ;  and  in  fact,  as  they  deduced  from  their 
libmiialiuiis  only  the  obliquity  of  the  ecliptie  or  die  epoch 
of  dM  solstice,  it  did  not  concern  them,  for  by  combining 
the  observations  of  the  summer  with  that  of  the  winter 
solstice,  the  error  in  question  disappcircd  fro.n  the  dilfcr- 
CBOe.  But  it  is  exactly  the  same  here,  since  wc  have  not 
to  do  with  absolute  latitude,  but  with  the  difference  of 
latitude  of  two  plnccs  at  which  the  centre  of  the  sun  is 
found  at  midd  i;.  on  the  same  side  of  the  vertical.  Thus 
the  amplitude  7-  13'  concluded  by  Eratosthenes  is  cor- 
itct;  it  has  moreover  die  adraatago  of  not  bdng  sensiby 
affected  by  refraction. 

Here  is  a  first  verification.  On  opening  the  Cmtnais- 
tmit*  dts  Temps  we  find  - 

F«r  the  latitade  of  Alexandria   31  IS 

.  fi      SyCfli6  •■•  34  5 

l^Nflfavcttoft  «■»    7  7 

instead  of  7°  12'.  The  diierencei  iHntever  mayb«  the 

aiusc,  is  very  small. 

Here  is  a  second  and  more  delicate  verification.  The 
latitude  of  the  point  in  Alexandria,  where  P'.ratosthenes 
o!>,crve<l,  could  not  differ  much  fron-  that  which  we  have 
given.  By  adopting  that  and  7-  12'  for  the  zenith  distance 
of  the  upper  edge  of  the  sun  at  the  winter  solstice  we  find 
31°  12'  -  (7*  13'+  16')  —  23°  44'  for  the  obliquity  of  the 
ecliptic.  Sytnd  gives  24°  5'  -  16'  =  23*  49'.  Is  it  possible 
that  in  the  year  250  IkC  the  obliquity  of  the  ecliptic  was 
bom  33"  44' to  33*  49^?  From  1750  A.l».  to  2S0  B.C.  is 
floeo  years.  At  tbe  ma  of  48*  akninntioii  per  century 
the  dbliqttity  woald  he 

it  28"  iS"  t  48"  X  20  =  23^  44'. 
The  observation  of  Eratosthenes  at  Alexandria  is  then 
aatheatic,  and  moreover  very  precise.   That  of  Syen<5 
prMcnts  an  error  of  only  c*. 

Thete  remains  the  {jeodetlc  operation.  Egypt  was  the 
edhr  country  of  antiquity  which  rejoiced  in  a  survey.  The 
vauey  of  the  Nile  was  very  populous  at  that  epoch,  as  far 
as  Syen^,  and  no  doutn  the  suricy  extended  thus  far. 
Eratosthenes  must  h  ive  had  every  faciiity  tor  procuring 
the  necessary  documents.  He  must  have  taken  into 
account  the  difference  of  longitude  of  2°  59  which  twists 
between  the  two  cities,  without  having  h.nl  to  ilcteMnuie 
it  directly.  I  regard,  then,  the  distance  of  5000  stadia,  in 
Toond  numbers^  as  being  quite  as  accurate  as  the  other 
parts  of  his  opecation,  and  as  applying  to  the  arc  of 
meridian  compnsed  between  the  puallds  of  the  two 
dties. 

We  finally  condode  fimn  this  6944  stadia  for  the 
degree.  The  Gredteatranomergavc^  in  round  numbers^ 
700  stadia.   What  was  this  stadium  ? 

To  reply  to  this  question  I  calculate  the  arc  of  meridian 
from  Alcxiindria  to  the  pandlel  of  Sycntf,  with  the  actual 
elemcntoftheterrcstri.il  ellipsoid.  It  is  79  ,760  metres. 
At  the  rate  of  5000  stadia  wo  find  159  55  metres  for  the 
stadium.  At  the  rate  of  600  feet  for  the  stadium,  the  foot 
adopted  by  Eratosthenes  would  be  o"266  metres.  This 
vas  then  the  ancient  Egyptian  foot,  which  wc  now 
Kdcon  at  o'Vj  metre ;  and  in  fact  it  was  with  this  foot 


that  the  survey  of  Egypt  must  have  been  made.  By  tUs 
reclumtng  the  5000  stadia  give— 

5000  X  600  X  o  27  •=  810,000  metres, 

showing  a  diiTcrence  of  12,240  metres,  partly  owin?  to 
that  of  the  points  of  departure,  partly  to  the  error  which 
we  perhaps  make  in  the  length  of  the  Egyptian  feet  in 
carrying  it  tO  VHI  metre.  Thus  the  measurement  made 
in  Egypt,  more  than  2100  years  ago,  by  an  aUe  Greek 
astronomer,  is  as  good  as  authentic.  All  the  existing 
causes  of  uncertainty  do  not  alter  it  more  than  one-sixth. 
It  is  certainly  nut  from  this  quarter  that  tbe  error  ean 
come  for  which  we  seek. 

Nor  is  it  ia  the  measurement  of  Ptolemy,  for  I  ■  I1IU 
us  he  went  throuj;h  the  same  operations  and  ttmnd  the 
same  results  ;  only  he  gives  500  stadia  to  the  de^jree 
instead  of  700.  This  difference  is  evidently  due  to  the 
fact  that  Ptolemy,  who  lived  400  years  after  Eratosthenes^ 
under  another  domination,  did  not  make  use  of  the  same 
foot  In  fiict  be  emphtyed  the  stadium  of  600  PUIeteriaa 
feet,  and  as  this  loot  is  about  0-36  metre,  whOe  die 
ancient  Egyptian  foot  was  only  o  27  metre,  he  had  t» 


reduce  the  700  stadia  of  his  predecessor  to  700  X 


i.i  rnai!  1  iiutnlnTS. 
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These  estiin  ites  are  confirmed,  tin  Uly,  by  the  Arabian 
astronomers,  h  >  measured,  in  827  a.d.,  an  arc  of  1°  in 
the  plains  of  Mesopotamia.  Tb^  found  fifty>six  miles, 
and  concluded  that  they  had  thus  verified  tiie  number  off 
Ptolemy.  The  Aiab  mile  being  2100  metres  the  are 
measured  is  found  to  be  117,600  metres,  which  corre- 
sponds to  a  stadium  of  235  metres.  This  is  very  nearly 
the  Phlleterian  stadium  of  216  metres,  except  the  error  of 
the  measurements  scN  cn  times  more  scn>!!)Ie  on  -0  small 
an  axis,  and  the  uncertainty  of  our  existing  estimate  of 
the  Arabian  mile  in  the  time  of  the  Kalif  Almamoun. 

To  resume  ;  the  estimate  of  Ptolemy  is  only  a  sort  of 
conversion  of  the  excellent  mcasuroment  of  llratosthenes 
in  units  of  another  epoch  and  of  different  lenf^nh.  It 
would  thus  lose  a  little  of  its  first  precision  ;  but,  such  as 
we  find  it  in  Ptolemy,  the  English  geographers  were  fully 
justified  in  taking  it  for  the  basis  ofa  valuation  of  the  are 
of  i'  and  of  oflfenng  it  to  the  navigators  of  thdr  country. 
Only,  and  it  is  here  the  mistake  lies,  they  bdieved  Aat 
the  gre.at  Greek  astronomer  of  Alexandria  must  have 
made  use  of  the  Greek  foot.  This  is  one  and  a  half 
hundredths  larj;er  than  the  English  foot.  If  the  English 
geographers  of  the  sixteenth  century  had  strained  tliis 
valuation  ever  so  little,  and  had  carried  it  to  ,  Jo^hs,  they 
would  have  ionn  l  lO  English  feet  for  the  stailium,  whicn 
they  belii'ved  t  >  be  Greek  feet,  and  these  630  feel  or 
210  yards,  multiplied  by  500,  would  give  them  105,000 
yards  for  the  degree,  and  exactly  1760  yards  for  the  mile. 
The  English  mile,  then,  has  evidently  been  deduced  from 
the  measure  of  Ptolemy ;  its  error  of  onc-sixth  is  solely 
due  to  the  fact  that  the  Greek  foot  has  been  confounded 
with  tbe  PUIeterian  foot 


I.AURENTI.W  CSEISS:  OF  //CFr.A.VP 

IN  1863  Dr.  T.  Sterry  Hunt  pointed  out  the  reoiiblance 
of  some  specimens  of  rocks  and  minerals  from 
Donegal  which  he  had  examined  to  those  of  the  Lauren- 
tian  series  of  North  America.  These  rocks  and  minerals 
have  been  described  by  Dr.  Uaoghton  and  Mr.  R.  H. 
Scott,  who  have  pouited  out  that  the  ''typical  Don^l 
i^ranito  "  is  really  a  metamorphic  bedded  rock,  coatainu^ 
in  -ome  places  bands  of  crystalline  limestone  or  maible. 
Outside  the  granite  di-tri' t  arv  the  nev,  er  series  of  schists, 
quartzites,  and  lime-tones,  wliu  h  ocf  iij>y  the  whole  of  the 
Promontory  of  Innishowcn,  and  wire  identified  iiy  the 
late  Prof.  Harkne^s  with  the  Lower  Silurian  metamorphic 
series  of  the  Highlands  of  Scotland.  These  two  groups 
are  shown  on  Griffith's  Geological  Map  of  Ireland,  and  it 
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will  be  seen  on  an  inspection  of  this  map  that  the  quart^ite 
series  is  represented  as  terminating'  obliquely  against  the 
margin  of  the  granite  or  gneiss.  This  obliauity  has  never 
(as  far  as  I  can  discover^  been  c.vplaineti.  The  prevalent 
opinion  seems  tu  h.ive  Ijccn  that  the  ncs  er  series  has  been 
convened  into  the  older  by  increased  metamorphic  action. 
For  some  time  past  I  never  studied  Griffith's  map  without 
the  impression  that  the  obliquity  was  due  to  unconformity 
of  stratification,  and  on  the  determination  of  this  point 
plainly  rested  the  question  whether  the  granitoid  gneiss 
was,  or  was  not,  of  Laurentian  (or  "Archaean")  age. 

Havios  had  the  advantage  of  a  viut  to  some  of  the  sec- 
tfoot  b  tw  North  Highlands  of  Soodaad.  in  company  with 
mjp  conM|nie;  ^>  It  G.  Symes,  under  the  able  guidance 
or  Prof.  Geikie.  last  summer,  I  was  in  a  position  much 
more  favourable  for  undertakinf,'  tl-.c  investigation  of  this 
interestinc;  question  than  would  otlier\\  isc  have  been  the 
case  ;  and  in  the  recent  visit  to  Donegal  I  w-as  accom- 
panied by  Mr.  Symcs  and  Mr.  Wilkinson,  of  the  Irish 
Survey,  who  icnderad  material  aid  ia  tbn  prelkDinary 
survey. 

The  knowledge  thus  obtained  has  been  of  essential  ser- 
vice, and  I  am  happy  to  be  able  to  state  that  we  have 
MKoeeded  in  identifying  the  Doncfal  encUsic  series,  both 
as  regards  iu  mineial  chancteis  and  its  nnconfocmable 
relations  to  the  Lower  Sihtrian  series  with  the  Laurentian 
beds  of  Sutherland  and  Ross.  The  relations  of  tbe  two 
senas  in  Donegal  are  shnilar  to  those  which  are  to  be  ob- 
served in  the  La  xford  and  Rhiconich  districts,  where  the 
Cambrian  sandstones  ami  conglomerates  are  absent,  and 
where,  in  consequence,  the  Lower  Silurian  quartzitcs  and 
limestones  rest  directly  on  the  old  {jnciss  These  condi- 
tions can  be  clearly  made  out  in  the  neighb<  jrhuud  of 
Lough  Salt,  near  Glen,  where  successive  beds  of  quarlzite, 
limestone,  diorite,  and  schist  of  the  Lower  Silurian  series 
terntinate  abruptly  at  the  margin  of  the  gneissic  series. 
We  satisfied  ourselves  that  this  truncation  of  the  Silurian 
beds  is  not  due  to  faulting,  as  there  is  no  appearance  of 
disturbance  or  fracturing  amoogst  the  Strata  on  either 
side.  Similar— ihoi^ghlessdcar—iadications  were  observ- 
aUe  all  along  the  eastern  or  southern  maigia  <tf  the 
ipeisseae  dittoict.  Nor  was  the  unconformity  confined  to 
ue  Silurian  aeries,  as  we  found  that  the  beds  of  this  forma- 
tioti  came  into  contact  with  those  of  different  geological 
horiions  amongst  the  gi  cissic  series  at  diltc-rent  places; 
there  occurs,  in  fact,  a  double  unconformit> . 

When  examining  the  gneissic  scries  we  were  often  struck 
by  the  resemblance  presented  by  the  beds  to  those  of 
Sutherlandshire,  particularlv  amongst  the  lower  portions. 
The  massive  foliated  rock  formed  of  red  orthoclase, 
greyish  oligoclase,  green  and  black  mica,  and  quartz, 
traversed  by  pegmatite  veins,  is  identical  in  character 
with  that  from  Rhiconich  and  Laxford:  whik  the  upper 
beds  are  interstntified  with  homblenffic  and  micaceous 
•dusts  like  those  near  Scourie.  The  occurrence  of  thin 
beds  of  white  and  grey  marble,  with  sphcne,  idocrase,  &c., 
1ft  the  Laurentian  gneiss,  seems  peculiar  to  the  Irish 
roclcs,  and  brings  them  into  close  relationship  with  those 
of  Canada. 

A  new  basis  has  thus  been  formed  for  the  whole  super- 
structure of  the  Irish  geological  formations  as  deeply 
seated  as  that  of  any  other  countr>',  and  there  can  be 
little  doubt  that  as  the  Laurentian  beds  have  thus  been 
recognised  on  the  clearest  evidence  in  Don^l^  they 
may  be  recognised  also  in  parts  of  SligO^  Mayo,  and 
Galway,  where  the  evidence  is  not  so  clear. 

As  I  hope  to  have  an  opportunity  of  more  fully  stating 
the  case  at  the  forthcoming  meetio^  of  the  Britub  Aaeo» 
ciation  at  York,  it  will  be  unnecessary  here  to  enter  on 
further  details.  I  will  only  add  that  m  speaking  of  the 
gneissic  series  as  "Laurentian"  I  only  wish  it  to  be 
understood  that  the  beds  are  cantetnporaneous  with  those 
underlying  the  Cambrian  and  Lower  Silurian  scries  of 
the  Scot&b  Highlands.   Whether  tbqr  are  reaUy  die 


representatives  in  time  of  the  Laurentian  beds  of  Canada 
is  immaterial  for  my  present  purpose.  For  my  own  part 
1  consider  the  preponderance  of  the  evidea.  c  to  be  in 
favour  of  the  view  that  they  are  in  the  main  repre- 
sentative. Edward  Huu. 
Geok>gical  Sunrey  Office  Dublin 


JOSEPH  BARXARD  DAVIS 
A  FT£R  a  short  illness  Dr.  J.  Barnard  Davis  died  last 
week  at  his  residence  at  Hanley,  Stj^ordshir^ 
being  about  eighty  years  of  age.  In  the  summer  of  l8aa^ 
while  still  a  student,  he  maide  a  voyage  to  the  Arctic 
regions  in  dw  capacity  of  saigeon  to  a  whaling  ship.  In 
1833  he  became  a  licentiate  of  tbe  Society  of  Apothe- 
caries ;  twenty  years  later  he  passed  the  College  of 
Surgeons,  and  in  1862  took  the  M.D.  degree  of  the  Uni- 
versity of  St.  Andrew's.  In  186S  he  was  elected  into  the 
Royal  Society.  Soon  after  obtaining  his  first  qualification 
he  settled  down  in  the  Potteries,  and  but  ftir  ■.vhat  he 
describes,  in  the  preface  to  his  "  'i  hesaurus  Craniorum," 
a.-,  "an  .iccidcntal  conversation  with  a  friend,"  might 
have  remained  through  life  leading  the  useful  but  un> 
eventful  life  of  thousands  of  general  practitioners  in  the 
country,  unknown  beyond  his  immediate  sphere  of  w(dc 
That  accidental  conversation  however  lighted  up  some 
smowldcTiBg  eiaben  of  an  interest  which  long  befoee  had 
been  Idnowd  by  die  hctnres  of  Lawrence  on  die 
Natural  History  of  Man,  and  led  to  the  researches 
which  resulted  m  the  publication  (in  conjunction  with 
the  late  Dr.  Thumam)  of  the  "  Crania  Brit^nnica," 
or  delineations  and  descriptions  of  the  skulls  of  the 
aboriginal  and  early  inhabitants  of  the  British  Islands, 
illustrated  with  sixty-seven  beautifully-executed  litho- 
graphic plates,  coinjileted  in  1S56.  Besides  this  Dr. 
Davis  published  many  memoirs  on  anthropological  sub- 
jects, including  one  "  On  Synostotic  Crania  among 
Aboriginal  Races  of  Man,"  one  on  "The  Osteology  of  the 
Tasmanians,"  one  on  "  The  Peculiar  Crania  of  the  In- 
habitants of  Certain  Groups  of  Islands  in  the  Western 
Pacific,**  and  one  published  in  the  PkUtufkktd  TVmiu- 
actions  for  i868w "  On  die  Weight  of  die  Brain  in  diflnait 
Races  of  Man." 

But  it  wa,i  by  his  famous  collection,  latber  than  by  his 
writings,  that  Dr.  Barnard  Davis  was  best  known,  and 
the  time,  labour,  and  money  which  he  spent  in  gathering 
it  together  is  his  greatest  sen  ice  to  science.  During  a 
long  period  of  time,  in  which  the  national  :v.u[  other 
public  collections  were  losing  the  golden  opportunities 
afforded  by  the  extension  of  English  adventure  and 
commerce  to  all  parts  of  the  world,  and  allowing 
races  to  die  out  or  their  characteristics  to  become 
obliterated  by  intermixture  with  others,  Dr.  Davis  let 
no  chance  <a  procuring  specimens  pass  by,  and  was 
unwearied  in  bis  correspondence  with  tiavellerSi  col- 
lectors, and  residents  in  foreign  lands.  He  thus  anMwed 
together  within  a  few  rooms  of  a  small  house  in  Stiifrord- 
shirc  a  collection  of  crania  and  skeletons,  nearly  alt 
with  carefully-recorded  histories,  far  exceeding  in  size 
that  in  all  the  public  museums  of  the  counti^-  put  to- 
gether, and  only  surpassed  in  very  recent  years  by  any  of 
the  Continental  collections.  In  1867  he  published  a 
catalogue  called  "Thesaurus  Craniorum,"'  which  not  only 
contains  a  description  and  many  figures  of  the  specimens, 
with  25,000  meamrements,  but  which  is  also  a  perfect 
storehouse  of  infiaraiatiflikowing  to  the  literary  references 
with  which  it  abounds.  The  publication  of  this  catalogue 
made  the  ediection  so  wdl  known  that  it  naturally  led  to 
its  increase,  and  in  1875  it  became  necessary  to  publish 
a  supplement  on  the  same  plan,  in  which  the  hiatoiyof 
the  uterature  of  the  subject  was  continued  to  date.  Tlie 
catalogue  and  supplement  contain  descriptions  of  noie 
thxm  1700  specimens,  mostly  crania. 

Warned  by  fiuUng  health  and  increasing  yean  of  tbe 
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desirability  of  making  arrangements  for  the  future  preser- 
>-ation  of  the  collection,  Dr.  Dav-is  entered  into  nego- 
tiations about  a  year  ago  with  the  College  of  Surgeons  of 
England,  bv  which  body  it  was  purchased,  and  in  whose 
museum  it  nas  now  been  arranged  in  such  a  manner  as 
to  be  accessible  to  all  workers  at  anthropology.  Such  a 
collection  as  this,  well  cared  for  in  a  public  museum,  is  a 
solid  and  permanent  increase  to  the  wealth  of  the  country, 
for  even  if  the  methods  of  investigation  now  used  are 
superseded  by  others,  and  the  present  literature  comes  to 
be  looked  upon  as  obsolete,  the  specimens  will  remain  as 
materials  for  building  up  the  history  of  the  human  race  ; 


MeiUl  prucnttd  la 

and  none  know  better  than  the  French  how  to  do  such  an 
honour  gracefully  and  impressively.  Our  illustration  is 
reproduced  from  La  Nature  of  May  7,  where  will  be 


and  as  the  interest  in  the  subject  increases— as  it  certainly 
will— many  of  these  evidences  of  the  physical  structure 
of  people  passed  or  passing  away  will  come  to  be  objects 
of  priceless  value.  H.  F. 


M.  H.  MILNE-ED  IV A  RDS 

WE  referred  some  time  ago  to  the  fact  that  a  medal, 
subscribed  for  by  a  number  of  his  admirers,  had 
been  presented  to  the  venerable  zoologist,  M.  H.  Milne- 
Edwards.     No  one  better  deserves  such  a  recognition. 


M.  H.  Miln*-Ed*ar<li. 

found  a  pretty  complete  list  -and  it  is  a  long  one — of  M. 
Milne-Edwards'  works.  The  medal,  a  production  of 
some  artistic  merit,  is  the  work  of  M.  Alphde  Dubois. 


THE  ZOOLOGICAL  RESULTS  OF 
SOCOTRAN  EXPEDITION 


THE 


AT  the  meeting  of  the  British  Association  in  1878, 
upon  the  motion  of  Mr.  Sclater,  a  Committee,  con- 
sisting of  Dr.  Hartlaub,  Sir  Joseph  Hooker,  Capt.  J.  \V. 
Hunter,  Prot  Flower,  and  the  mover,  was  appointed  to 
take  steps  for  the  investigation  of  the  natural  history  of 
Socolra.  Socotra,  it  was  stated,  was  one  of  the  few  spots 
in  the  world  which  seemed  never  to  have  been  trodden 
by  the  foot  of  the  naturalist,  and  would  in  all  probability 
be  found  to  contain  distinct  insular  forms,  of  which  it 
would  be  highly  interesting  to  know  the  relations,  and  to 
secure  specimens  for  our  collections. 

The  grant  of  100/.,  given  by  the  Association  for  this 
excellent  object,  having  been  subsequently  increased  by 
two  sums  devoted  to  the  same  purpose  out  of  the  Govern- 
ment Fund  of  4000/.  administered  by  the  Royal  Society, 
the  Committee  felt  strong  enough  to  proceed  to  action, 
and  in  the  winter  of  1879  were  fortunate  enough  to  secure 
the  ser%'icc5  of  Prof.  J.  B.  Balfour,  of  the  University  of 
Glasgow,  for  a  special  expedition  to  the  island. 

Prof.  Balfour  left  England  on  Januarj-  9,  1880,  accom- 
panied by  Alexander  Scott,  a  gardener  from  the  Royal 
Bounic  Gardens,  Edinburgh,  as  collector,  and  reached 
Aden  by  the  French  mail  on  the  24th,  where  he  obtained 
tvtry  sort  of  advice  and  assistance  from  the  civil  and 
nav^  authorities  for  his  expedition.  Owing  to  adverse 
winds  and  other  difficulties  Prof.  Balfour  did  not  manage 
finally  to  reach  Socotra  until  February  11,  when  the 
party,  which  had  been  reinforced  by  the  addition  of  Lieut. 


Cockbum  of  the  6th  Royals  and  a  corps  of  attendants 
from  Aden,  were  put  on  shore  at  Gollonsir,  a  village 
situated  at  the  north-west  end  of  the  island,  by  H.M.S. 
Seaeull.  In  his  report  to  the  Socotran  Committee  Prof. 
Balfour  gives  the  subjoined  account  of  his  subsequent 
proceedings: —  . 

"  .Making  in  the  first  instance  Gollonsir  our  head- 
quarters, we  explored  the  adjacent  country  to  the  south 
and  south-west  until  February  2S1  when  we  struck  tents, 
and  sending  our  heavy  baggage  and  stores  by  sea,  started 
to  march  to  Hadibu.  We  took  four  days  to>ccomphsh 
this,  reaching  Hadibu  late  on  the  night  of  the  28th  insL 

"  Having  communicated  to  the  Sultan  the  fact  of  our 
arrival,  he  came  to  Hadibu  on  March  1,  when  we  had  an 
interview. 

"Establishing  our  depSt  now  on  the  Hadibu  plain, 
about  a  mile  from  the  town,  we  spent  the  time  until  the 
7th  inst.  investigating  the  magnificent  Haggier  range  of 
hills  shutting  in  on  the  south  the  Hadibu  plain. 

"  On  March  8,  leaving  a  tent-Lascar  in  charge  of  the 
depot  at  Hadibu,  we  started  upon  a  trip  to  the  eastern 
end  of  the  island,  going  eastward  along  the  northern  side 
and  returning  westward  by  the  southern  side  of  the 
island.  During  this  trip  we  reached  Ras  Momd,  the 
extreme  eastern  headland.  Camp  at  Hadibu  was  again 
entered  on  March  18. 

"  As  yet  we  had  not  seen  much  of  the  southern  parts 
of  the  island,  so  on  March  22  we  left  Hadibu  on  our  last 
excursion.  Crossing  the  llaggier  range  we  emerged  upon 
the  southern  shore  at  Nogad,  traversed  the  coast-line  for 
some  distance,  and  then  rccrossed  the  island  so  as  to 
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come  down  upon  Kadhab  village  on  the  north  side.  We 
regained  Hadibu  on  the  ::7th  inst.  ' 

From  Hadibu  the  party  were  conveyed  back  to  Aden 
in  H.M.S.  Diif^Hiar,  and  arrived  at  ihc  latter  port  on 
April  9. 

The  two  months  thus  spent  in  Socotra  were  certainly 
not  sufficient  for  the  proper  investigation  of  its  fauna  and 
flora,  though  considerinj;  the  lime  occupied  very  satis- 
factory' results,  as  will  be  seen  further  on,  were  obtained. 
As  observed  by  Frof.  Balfour  in  his  report,  what  has  been 
done  by  the  expedition  is  but  a  fragment  of  what  remains  to 
be  accomplished.  In  exploring  the  island  he  deemed  it 
belter,  considering  the  short  lime  of  the  sojouin,  rather 
to  attempt  to  cover  as  much  ground  as  possible,  with  the 
view  of  obtaining  a  reprcscnlative  collection,  than  to 
examine  in  detail  a  limited  tr-ict  of  country.  Hy  doing 
this  much  barren  Kmd  was  travelled  over,  and  many  rich  and 
fertile  spots  were  necessarily  only  i^upcrficially  looked  at. 
Especially  amongst  the  hills  of  the  Haggier  range  there  are 
valleys  which  would  well  repay  a  cr.rcful  and  extended 
investigation.  The  expedition  must,  therefore,  be  con- 
sidered only  preliminary,  for  I'rof.  lialfour  feels  assured 
that  a  rich  harvest  awaits  any  collector  who  may  hereafter 
visit  the  island. 

"  If,  at  any  future  time,"  Prof.  Balfour  observes,  "an  ex- 
pedition is  sent  to  the  island,  it  would  be  well  if  the  date  of 
Its  arrival  were  timed  so  that  it  should  have  the  last  months 
of  a  year  and  the  first  months  of  the  following  upon  the 
island.  Our  expedition  reached  the  island  too  late  in  the 
year,  so  that  before  wc  left  the  heat  was  so  intense  as  to 
prevent  our  doin^  so  much  work  as  we  der  ired.  Again, 
the  inaccuracy  of  our  knowledge  of  the  geography  of  the 
island  is  a  point  to  which  the  attention  of  tuturc  expedi- 
tions should  be  directed.    The  chart  based  on  Wellsicd's 


observations  is  tlie  only  available  one,  and  that  is  so  in- 
complete and  incorrect  as  to  be  almost  useless  to  any  one 
moving  about  the  island." 

Collections  in  all  branches  of  natural  history  were  made 
by  I'rof.  Balfour's  expedition,  Prof.  Ualfour,  as  might 
have  been  anticipated,  devoting  himself  specially  to  the 
botany  of  the  island.  .As  arranged  by  the  Socotran 
Committee,  the  first  set  of  the  zoological  specimens  have 
been  sent  to  the  Hritish  Museum,  and  that  of  the  plants 
will  go  to  Kew  when  I'rof.  Balfour's  memoir  on  them 
has  been  published.  The  rocks  and  geological  specimens 
have  been  placed  in  the  hands  of  Prof.  Bonney  of 
Cambridge. 

The  collections  arc  as  yet  but  imperfectly  worked  out, 
but  sufficient  has  been  done  to  give  results  of  very  great 
interest  in  every  branch  of  natural  history. 

The  Birtlfi,  reported  upon  by  Mr.  Schter  and  Dr. 
Hartlaub,"  are  found  to  belong  to  thirty-six  species — gene- 
rally "  North-East  African  in  character,  being  mostly 
such  as  arc  included  in  Hcuglin's  '  Ornithologic  .Nord-ost- 
Afrikas.'  "  Six  however  arc  peculiar  to  the  island,  the 
most  remarkable  of  them  being  a  new  form  of  sparrow 
with  a  very  thick  bill,  which  is  named  by  Messrs.  Sclater 
and  Hartlaub  Rhynchoslrutkus  Socotranus  (Fig.  l).  It  is 
however  possible  that  the  Rhynchoslruthus  and  other 
new  species  may  still  turn  up  on  the  peninsula  of  Gardafui, 
of  which  the  zoology  is  almost  unknown  to  us. 

Mr.  Butler's  report  on  the  Butterflies  and  Moths  cap- 
tured by  Prof.  Bayley  Balfour  and  his  assistants  m 
Socotra  ^  tells  us  that  of  the  thirteen  s(ecies  of  which 
examples  were  brought,  not  less  than  seven  were  new  to 
science.  "  Of  the  new  forms  five  arc  allied  to  previously- 
recorded  lypes  from  the  following  localities  : — one  from 
the  Comoro  Islands,  one  from  South- West  Africa,  one 


Fig.  I. — Rhynchcttruihut  Svcoinnui. 

from  Zanzibar,  .-in  l  two  from  Arabia.  Without  the  help 
of  these  last  Ivso  it  would  therefore  have  Ijeen  impossible 
for  any  one  not  acquainted  «  ith  it  to  guess  at  the  locality 
from  which  this  tdlection  had  been  obtained." 

The  land-sViclls  obtained  in  .Socolra  have  been  assigned 
to  Lieut. -Col.  II.  n.  Godwin-Austen,  F.R.S.,  for  exa- 
mination, and  his  report  on  the  Cyclostomaceae  w.is  read 
before  the  Zoological  .Society  on  February  i  last.'  Col. 
Godwin-Austen  states  that  the  Socotran  CyclostomacCiC, 
as  a  whole,  "are,  as  might  have  been  expected,  African 
and  Arabian  in  character,  the  relationship  being  certainly, 
as  regards  the  operculated  forms,  mnrc  Arabian  th.m 
African.  The  collection  contains  a  number  of  very  dis- 
tinct, fine,  and  interesting  forms,  of  which  some  were 
already  know-n,  but  many  are  new,  and  considerably 
extend  the  list  of  Socotran  specie*.    The  large  area  of 

«  "On  th«  LjMid.ShtlU  at  the  Uland  of  S.  c  .ira  collected  by  Prof.  I.  B, 
Bdfcur,"  Part  i  (P»uc  Zjol.  Sjc  ,  i3£i,  p.  331/. 


FlO.  i.~-Tr»^d{j^fns  Bai/ttiri. 

limestone  formation  on  the  island  is  especially  favourable 
to  the  existence  of  these  creatures,  while  island  conditions 
have  as  usual  modified  and  increased  the  species." 

"Judging  from  the  land-molluscan  fauna  of  ScKotra," 
continues  Col.  Godwin-Austen,  "  t^ierc  is  strong  evidence 
that  the  island  was  once  directly  connected  with  Mada- 
gascar to  the  south.  We  know  the  great  antiquity  of  that 
island,  and  it  is  not  unreasonable  to  suppose  that  in 
.*^ocolra,  the  Seychelles,  Madagascar,  and  Rodriguez,  we 
have  the  remnants  of  a  very  ancient,  more  advanced 
coast-line  on  this  western  side  of  the  Indian  Ocean,  which 
line  of  elevation  was  probably  continuous  through  .\rabia 
towards  the  north.  With  an  equally  advanced  coast  on 
the  Indian  side,  the  Arabian  Sea  would  under  these  con- 

'  "On  the  Bird*  ci)II«c(«d  in  Socolra  by  Prof,  J.  B.  Bjlf.jiir  "  (Prw:. 
Z*>1.  .Sue  iSEi.  p.  \f,<i. 

*  "Oo  the  L«pijMp<cn  CL>Uecte4  is  Socotra  by  Prof.  J.  It.  Batfoor" 
(Proc.  Zool.  Soc,  lUi,  p.  i7sX 
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diaons,  have  formed  either  a  great  delta,  or  a  narrow  arm 
of  the  sea  into  which  the  waters  of  the  Indus  .md  Euphrates 
drained.  Such  conditions  would  have  admuied  of  the 
e\i:niion  of  species  from  one  side  to  the  other,  which  the 
laia  and  more  exteasive  depression  of  the  area,  as  siiowo 
n  SciDdc^  afterwatds  more  completely  alrnt  off." 

Amogit  tlie  mofe  remarkable  of  the  operculated  land- 
ibcib  described  by  CoL  God«iii«Aii«lCD  ia  a  new  species 
of  Tropidi^konu,  which  is  proposed  to  be  named  T. 
Batfouri  after  its  discoverer  (Fig.  2). 

The  Repi  Ic  ,  Ldlicctcd  by  Prof .  Ualfour  in  Socotra  have 
been  uurkcd  uiu  b>  Dr.  (Junthcr  '  and  Mr.  W.  T.  Blanford, 
Dr.  Gunihcr  t.ikini^  tiie  .Snakes  and  Amphisbanians,  and 
Mr.  IJlanford  -  the  rcni.iining  Lacertilians.  Both  of  these 
collections  were  found  to  l>e  of  considerable  interest.  Among 
ibe  snaices  is  a  new  form  allied  to  Tachynanis,  which  Dr. 
Guntber  has  proposed  to  call  Ditypophis,  and  a  new 
species  of  Zamenh  {Z.  Socotra).  Both  these  indicate 
an  alliance  with  the  circum- Mediterranean  fauna.  On 
the  other  band  the  Socotran  Sand-Asp  (Ethis  colorata) 
bdoQgi  to  an  AiaUan  and  Palestine  species,  while 
the  Amphisbaena  of  SiitBtim.{Pad^yealamm  tnvist  gen. 
et  sp.  nov.)  has  Its  neatest  alues  in  Eastern  and  Western 
Tropical  Africa.  Of  the  six  species  of  lizards  of  which 
examples  were  in  Mr.  Blanforus  series,  three  proved  10 
be  new  to  science. 

At  the  same  meeting  of  the  Zoological  Society  Mr. 
Charles  O.  Waterhouse  read  a  paper  on  the  Coleopterous 
Insects  which  had  been  collected  by  Frof.  Bayley  iSalfour 
in  Socotra.  The  number  of  species  of  which  examples 
were  collected  was  stated  to  be  twenty-four,  and  showed 
that  the  fauna  of  Socotra,  judging  from  this  collection, 
was  distinctly  African.  Twelve  of  the  species  were 
described  as  new  to  science. 

it  viM  be  leen^  thexefoze,  that  altbongh  the  zoological 
eoUectSons  made  by  Prof.  Balfour  were  very  small  in 
each  group—  in  some  cases  almost  of  a  fragmentary 
character— the  results  in  every  case  present  features  of 
great  interest.  It  is  obvious  that,  judging  from  w  h.it  h 
thus  known,  Socotra  must  possess — what  was  l!iouj,hi 
scarcely  probable  by  many  at  the  time  the  scheme  for 
exploring  it  was  first  started— an  mdigenous  fauna  of 
considerable  extent,  one  well  worthy  of  further  investi- 
gation, which  the  Socotran  Committee,  we  believe,  are 
qaile  resolved  to  undertake  if  they  can  obtain  the  neces- 
sary [means.  As  regards  the  flora  of  Socotra  wc  have 
laid  nothing,  because  Prof.  Balfour,  who  has  himself 
ndeitakea  the  investigation  of  the  botanical  collections, 
has  not  yet  completed  Ue  task.  But  a  preliminary  exa- 
mination has  shown,  we  believe^  that  his  scries  embraces 
about  ]  50  absolutely  newflowenng  plants,  amongst  which 
are  from  fifteen  \o  t\. tnt)  rcjiri. ^cniativcs  of  new  genera 
— so  that  it  is  inanifcbt  tlsaJ,  like  the  fauna,  the  llura 
of  Socotra  possesses  a  strong;  autochthonous  element.^ 
Of  this  we  h<.)|)c  to  be  able  to  j;ive  some  .account  when 
Prof.  Balfour  is  lurtlicr  advanced  in  his  work.  Mean- 
while there  can  be  no  question  that  the  Socotran  Com- 
mittee have  accomplished  a  most  useful  bit  of  work,  and 
that  in  this  case,  at  all  events^  the  puUic  money  devoted 
to  fldeotific  leaearcb  has  been  well  applied. 


A  GEOLOGlSrS  NOTES  ON  THE  ROYAL 
ACADEMY 

ON  LY  of  late  years  has  the  importance  of  accuracy  in 
the  drawing  of  rock  structure  been  recognised  cither 
by  artists  or  by  the  general  public.  For  this  wc  are 
indefated  to  no  one  so  modi  as  to  Mr.  Ruskiii,  whose 
diapters  00  the  sabject  m  Oe  feorth  votume of  "Modem 

'  "  DaKriptioiu  of  ih«  Am|Jbi^lla:nUn■  ami  OphM'.aos  coUccteil  ty  Dr. 
Bnrlcy  B»lfour  in  the  Itland  af  .So<  uira  "  (I'rnc  /<xil.  Soc-.  April  <,  ilFi). 

'  "  <>n  the  Linu-cU  c  llecled  by  I'rof.  Bayley  BaHbiu  id  Socotr^i."  (//irf.) 

J  A  tery  line  new  Bigrmia  from  Socotra,  of  whjch  luben  Lrouebt  liume 
iqr  Dr.  Bal/uor  have  flowered  at  Kew,  U  fixurcd  io  tb«  April  ntunbcr  of  the 
iHmitkmt  Mtgrntim  Wh.  «t5> 


Painters  '  should  be  read  again  ai:d  .-igain  by  every 
student  who  considers  the  faithful  representation  of 
Nature  not  unworthy  of  the  aims  of  Art.  It  is  true  that 
some  of  the  greatest  among  the  older  masters — as  Titian 
or  Diirer — ^tendered  with  great  spirit  and  considerable 
accuracy  the  mom  salient  faamres  of  rock  structure,  but 
from  one  cause  or  another  they  seldom  enteied  into 
deuils,  and  were  ladier  prone  to  enggeation.  The 
m^oriti^  till  abaost  the  present  time,  appeared  to  eon* 
dder  tbonselves  unfettered,  and  "improved "upon  Nature 
in  accordance  with  the  f  incied  requirements  of  the  prin- 
cipal theme  of  their  pituires.  Some  ot  the  results  may 
b<.-  seen  in  the  volume  to  which  wc  have  referred.  Within 
the  l.ist  few  \  c  .rs  .1  due  estimate  of  the  special  excellencies 
of  Turner's  w 01  k  li.i  ,  j)roduccd  a  salutary  inllueni  e,  and 
more  than  one  artist  (like  Klijah  Walton,  to  sj>eak  only 
of  the  dead)  has  grappled  successfully  with  the  difficulties 
of  rock  stru(?ture.  Thus  the  boulders,  studied  apparently 
from  liunps  of  modeller's  clay,  the  dilapidated  crags, 
tottering  like  habitual  inebriates,  the  attenuated  peaks, 
whidi  mirftt  have  been  decapitated  with  a  walking-stick, 
aie  rapidly  disqipearing  fiomthewalle  of  eor  exhibitions. 
In  many  pictures  however  «•  ttiU  perceive  more  of  good 
intention  than  of  knowledge  and  the  number  of  those 
who  cannot  be  said  to  "draw  with  the  underst.anding  "  is 
by  no  means  small. 

We  venture  then  to  offer  a  few  remarks  on  rocks  .is 
they  are  represented  on  the  walls  of  the  Royal  Academy. 
In  No.  13,  " Gorse-cutting,"  passing  clouds  render  the 
hillside  in  the  background  rather  vague,  but  it  raay  be 
doubted  whether  this  is  the  only  cause  of  an  indeAnite- 
ness  in  the  rock-stracturOb  wbich  is  certainly  also  observ- 
able in  that  of  the  foRnooad.  28*  "  Uyn  and  Nant 
Gwynant,"  ediibitt  maoi  carafnl  mapping-out  of  the 
rocK%  bat  caaaot  otberviae  be  said  to  be  mcecssfuL 
There  is  a  want  of  character  in  Ae  craggy  hillride  in  SS* 
"A  Mountain  Road,"  and  the  boulders  are  flat  and 
indefinite,  as  thouj^h  the  artist  had  inserted  them  in 
his  studio  when  the  memory  of  their  appearance 
in  the  field  was  be^^inninp  to  fade  from  his  mind- 
The  same  inability  10  buize  the  dominant  charac- 
teristics of  the  rocvs  appears  in  80,  "Waiting  for 
the  Ferrv."  In  85.  however,  the  "  Land  of  Streams,*' 
its  artist  has  been  much  more  successful.  Mr.  C.  £. 
Johnson  has  given  us  a  painstaking  study  of  a  mass  ot 
hard  9tiatifi«i  rock,  which,  as  it  dips  away  firom  the 
spectator,  forms  outcropping,  curving  ledges,  over  which 
the  water  dasliei^  In  uieie^  and  in  the  craglcts,  both  in 
foreground  and  ndddle  distance,  the  principal  ftcta  ef 
bedding  and  jointing  are  accurately  rendered.  Not  10^ 
however,  in  89,  "  The  Head  of  Tecsdale,"  where  we  are 
led  to  coiuludc  that  the  rocks  are  lULidellcd  from  the 
same  material  as  those  in  the  scenes  of  theatres.  The 
artist  of  9S,  ,\  .Storm  in  the  Desert,"  has  been  more 
careful,  but  unless  there  is  something  exceptional  in  the 
loi  ahty  it  is  difficult  to  conjecture  what  the  rock  may  be. 
A  mountain  streaked  with  snow  in  the  background  of  1 22, 
"  A  Sermon  in  the  Ha)'field,"  is  carefully  smdied,  but 
still  is  rather  wanting  in  character,  and  the  colouring 
Strikes  us  as  crude.  Mr.  C.  E.  Johnson  has  again  been 
anccesaful  ia  <'  The  White  Sands  of  lona  "  (188^  which  ia 
a  very  careful  rock  study.  Rough  cragleta  either  of 
granite  or  of  the  >jranitoi<l  gneiss,  common  on  the  western 
coast  of  .Scotland,  crop  out  among  the  slopes  of  sand.  Of 
some  the  upper  parts  are  smooth  and  polished,  exhibiting 
traces  either  of  the  action  of  glaciers,  like  many  another 
reef  around  the  Western  Highlands,  or  i)0-SLbiy  in  this  case 
an  example  of  the  gentler  attrition  of  blown  sand  ;  the 
rocky  knolls  in  the  middle  distance  should  also  \x 
noticed.  "The  .Scapegoat"  (211)  is  a  picture  which 
causes  us  some  little  perplexity.  There  is  an  appearance 
of  careful  study  both  in  tne  foreground  craglets  and  in  the 
iNiie  mountain^  which  make  up  the  scenery  of  this  "Land 
not  mbabited"  ;  bat  still  it  is  difficult  to  decide  opoathe 
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actual  character  of  the  rock  or  the  locality  which  the  animal 
has  :  cached.  The  great  block  in  the  foreground,  upon  which 
the  scaiKi^^o.it  is  standing,  might  be  cither  a  limestone  or  a 
felstcnc.  1  he  same  rock  constitutes  the  nearer  mountain,  and 
thiSy  judging  from  the  peculiar  way  in  wl\ich  the  dominant 
joint  pUnes  alter  their  direction,  cm  only  be  igneous. 
KCBCe  we  must  assume  it  to  be  a  feistone  with  a  rather 
ptmy  joiotiag.    If  this  be  the  case,  then  the  mountain- 
emts  ate  eioeptionally  sharp,  and  the  structure  to  which 
tflifl  is  dne  is  iniofBciently  indicated.   The  sune  general 
duwacter  is  maintuned  in  the  distant  moaatains,  tiut 
these  are  even  more  jagged.  The  picture  suggests  a 
combinntion  of  some  hinai  photographs,  rather  imper- 
fectly under:>tood,  with  memories,  which  have  become 
vague,  of  the  Southern  Alps.     Might  it  not  aI:,o  !>e 
doubted  whether  such  a  w.^tcrfall  as  that  on  the  right 
would  occur  in  a  "  lone  bnd  '"  on  the  borders  of  Palestine  ? 
In  the  "  Diamond  Merchants  ''(258),  if  w  c  do  not  wron-ly  1 
ideotify  the  lighthouse  on  the  distant  skerries,  the  scene  | 
mwcsented  is  in  the  immediate  neighbourhood  of  the 
Land's  End.  The  rock  there  should  oe  granite,  and  the 
structure  of  the  cragiet  ia  the  foreground  will  accord  with 
this,  though  the  CMOur  is  unusual  for  that  district ;  but 
the  clifls  beyond  mndi  more  resemble,  especially  in  a  sort 
of  strmkiness,  some  of  the  stratified  row  locally  adkd 
"  killas."  In  "Past  Work"  (489),  by  the  same  artist,  there  is 
a'  similar  uncertainty  of  treatment  in  the  rocks,  showing 
th.it  he  has  not  tliought  them  worthy  of  that  appreciative 
study  which  he  has  bestowed  upon  most  matters  con- 
nected with  the  sea.    The  locality  of  271,  "The  Fir^t  to 
look  out  for  the  Homeward  Bound,"  may  be  presumed  to 
be  also  Cornwall ;  but  the  rocks  belong  to  quite  a  new 
type,  and  if  they  are  anything,  must  be  some  kind  of  hard 
mudstone.    315,  "Mountain  Tops,"  is  bold  in  colouring 
and  in  design,  but  can  scarcely  be  regarded  as  successful. 
The  floating  clouds  and  the  strong  shadow  into  which  the 
hiUs  are  cast  by  Ae  jdeamisi  alqr,  natuxaUv  obscoie 
their  structure,  but  mnld  hatdly  account  for  the  streaki- 
ness  which  they  eihlbit,  as  though  the  picture  had  been 
finished  by  wipmg  it  down  with  a  brush  paralld  to  the 
leading  outlines  of  each  peak,   1 1  reminds  us  of  an  exagge- 
ration of  one  of  Turner's  views  of  Loch  Corxiisk.  317, 
'  "A  Dabbling  Brook  m  t  »chmore,"  though  hung  rather 
too  high,  shows  a  careful  study  of  gcnlly-inclincd  strata. 
Mr.  Brett,  in  "  St.  Ives'  Bay  "  (340).  B'^es  us  an  excellent 
Study  of  some  ^nite  rock  in  the  middle  distance  of  his 
picture;  but  this  artist's  mastery  of  his  subject  is  brought 
out  better  in  "Golden  Prospects"  (44?).   In  the  fore- 
groimd  is  a  ruined  cragiet  or  miniature   tor*  of  granite — 
a  wondeifiilfar  tntthfnf  study ;  fonn*  structure,  texture  of 
die  lodE,  ana  the  crisp  crusting  of  dnr  lichens,  perfectly 
tcaderM.  Hie  bald  patches  of  giamte  amid  the  rough 
vegetation  are  admirably  truthful,  as  Is  the  hazy  light, 
which  renders  the  more  distant  clifTs,  massive  as  they 
really  are,  almost  ethereal.    Out  at  sea,  if  we  mistake 
not,  is  the   Longships   Lighthouse  and  its  dangerous 
reeC    Those  who  in  anv  way  equal  Mr.  Brett  in  his  love 
for  the  Cornish  coast  wi'.l  find  u  h.ud  to  tear  themselves 
away  from  this  picture  of  one  of  its  grandest  scenes.  It 
may  however  be  remarked  that  the  general  effect  suggests 
a  day  early  in  the  summer,  but  still  the  heather  is  in 
bkMm.« 
bills  m 
light  

"Ramparts  of  Idwal"  (406),  the  colour  is  rather  too 
monotonous,  but  a  knoll  with  ledges  of  rock  cropping  out 
through  rough  turf  and  in  the  bed  of  a  streamlet  is  admir- 
ably rendered.  The  peculiar  texture  of  certain  rocks 
cotnposcd  of  indurated  volcanic  ash  seems  to  ha\  e  im- 
pressed itself  upon  the  artist.  In  "Hope  Deferred" 
(419)  there  is  little  chamrier  in  the  rock;  that  however 
in  the  foreground  may  only  be  intended  for  very  hard 
■  mdb  wi  WM  Modrias  tliit  jpieum  a  dMcnM  h  W  hit 


earth.  In  ♦'Lofoden"  (485)  Mr.  E.  T.  Compton  gives  us 
a  careful  study  of  a  rather  maasivc  schi^iosc  rock  in  the 
mountain  m  the  middle  distance,  and  of  one  more  granit- 
oid in  the  foreground.  The  Jointed  structure  of  the  latter 
and  rather  scaly  aspect  of  pans  of  the  former  are  well 
rendered,  and  the  general  ctTect  of  the  picture  is  truthful, 
though  the  author  has  not  selected  for  his  subject  one  of 
the  most  characteristic  parts  of  the  Lofodcn  Islands.  It 
would  not  be  difficult  to  find  a  view  like  this  in  seveni 
spots  on  the  mainland,  but  the  wilder  moustains  of 
HindO  and  Ost  VaafBO  aie  wiOmit  n  pinlld  fai 
Scandinavia.  Vbc.  C  Stoiifs  "Uncertain Readier** 
(507]  is  hung  too  high,  but  it  appears  to  be  a  ver)- 
careful  study  of  the  well-known  crag  overhanging 
the  tarn  in  Cwm  Buch.in.  In  Mr.  IJ.  W.  Leader's 
Glyder  Vawr''  1521)  we  have  a  careful  study  of  the 
feistone  crags  in  the  upper  part  of  that  mountain.  The 
somewhat  curving  surfaces  of  outcropping  rock  in  the 
middle  distance  of  the  picture  and  the  boulders  in  the 
foregroimd  are  well  rendered.  The  peculiar  effect  which 
the  artist  has  chosen— a  sudden  gleam  of  sonfigbt  glinting 
upon  wet  suihcesy  JS**^  ''^^  exaggeratedly 

rugged  structure.    The  eflect  may  be  truthful,  but  tl 
certainly  rare,  and  we  may  doubt  whether  it  is  wise  to 
sdect  one  producing  results  80  abnormal.  A  rock  in  the 
foreground  of  "  O'er  the  Heather"  (539)^5  spotty,  muddjr, 
and  indefinite.    An  unfamiliar  effect  has  been  chosen  in 
"  K>-nance  Con  as  it  appeared  one  day  last  January" 
(564),  for  a  thick  coating  of  snow  rests  upon  the  rocks. 
It  is  huiij  rather  hi;,'h,  but  the  .luthor  does  not  seem  to  us 
to  have  quite  succeeded  in  catching  the  peculiar  structure 
and  weathering  of  serpentine.    "  Nature  s  Decay  "  (905) 
also  suffers  from  being  too  high.    The  pile  of  (Ubris — 
earth  and  trunks  and  fallen  branches — masks  a  good 
deal  of  the  rock,  but  what  is  visible  seems  to  be  carefully 
drawn;  that  in  a  more  distant  ravine  appears  a  little  con- 
ventional. Sir  R.  CoUier,  in  his  *'  Glacier  of  the  Rhone" 
(9S4),  gives  us  one  of  his  usual  careful  studies  of  rock  and 
ice.  The  outcropping  ledges  and  scattered  boulders  among 
the  rough  herbage  are  carefully  drawn,  making  a  most 
truthful  rendering  of  a  ]>ortion  of  rup;.;ed  mountain-side. 
It  n\.iy  however  be  doubted  whether  the  ice  in  the  lower 
p.irt  '  t  ,1  glacier  could  be  so  generally  blue  as  it  is  here 
represented.    '■  Boulders  .it  Re^t"  (1352)  has  some  good 
points  about  it.    Tin.-  granite  crag  is  carefully  studied, 
and  the  structure  is  well  rendered,  but  the  two  "  natural " 
arches  have  a  rather  artificial  aspect,  and  ceruinly  weaken 
the  effect  of  the  composition.    The  boulders  beneath 
have  their  individuality  remarkably  well  preserved,  but 
the  artist  has  not  been  so  successful  in  rendering  thor 
texture,  which  is  rather  woolly.  In  **  The  Dead  Sea  from 
Engedi "  ( 1 360)  the  artist  appears  to  have  striven  honettljr 
but  not  very  successfully  to  record  the  scene   The  ro^t 
exhibit  a  streakiness  of  dubious  authenticity,  and  convey 
to  one  the  impression  that  while  the  general  effect  was 
felt  by  him  the  reasons  for  it  were  not  understood. 

Several  other  pictures  we  have  been  obliged  to  leave 
urmoticed,  either  because  the  rocks  arc  obviously  quite  a 
subordinate  part  (though  from  our  point  of  view  that  is 
no  reason  w  hy  they  should  not  be  accurate),  or  because 
the  picture  has  lieen  bung  so  hig;h  that  it  cannot  be 
properly  studied,  and  criticism  might  be  unjust  to  the 
artists.  The  water-colour  drawings  we  have  not  yet 
examined.  T.  C  BOKMBV 


NOTES 

Thx  death  is  aanoonoed  of  Mr.  John  filackwall,  F.L.S.,  at 
L1aonnt,enIAqrtl,  at^grtat  age  of  nlaety-two.  He  was 

clecteii  a  Fell  jw  of  the  Linnean  Society  as  far  hack  as  iSay, 
.xnd  was  nearly  its  olde!.t  member.  His  principal  woA  was  a 
magnificent  illustrated  Monograph  of  the  British  Spiders,  pub- 
lished by  the  Ray  Society  about  twenty  yean  ago.   He  also 


Digiiizea  by  Google 


May  26,  1 881] 


NATURE 


87 


puUUhed  a  considerable  number  of  papers  on  general  zoology, 
ia  which  the  pnnfiiion  of  keen  powen  of  observation  is  every 
whoe  evident.   In  1834  n  Tolune  from  his  pen  appeared  under 

the  title  of  "  Researches  in  Zuulogy,"  a  record  of  observations 
in  tbe  field,  w-ith  deductions  therefrom ;  a  second  edition  waj 
pnbftlwdiaiSTj. 

T}i£  Launtttton  Examiner,  of  March  14,  announces  the  death 
of  Mr.  Ronald  Campbell  Gtuio,  F.R.S.,  at  Ute  age  of  teventjr-thrce 
fmn.  Mr.  Cmm,       was  bom  at  die  Cape  of  Good  H«pc» 

and  l3ni!c<1  in  1'asmania  in  iSjo^  held  saccessi\'ely  several  highly 
unjjurtaii;  oiucial  positions  in  the  colony.  Mr.  Gunn's  tastes, 
the  E-xamtrnT  state:^,  were  eiiunciuly  scientific,  but  botany  wa'* 
his  lavourite  stud/i  and  this  sabjcct  he  was  indefatigable  in 
pondng.  At  an  oHd^  period  be  «aa  deeted  a  FaUow  of  the 
Linnean  Society  of  Loadooi  and  mbeeqiuotlf  a  Fdlow  of  the 
Royal  Society  of  London,  the  highest  sctentiSc  honour  which 
can  be  conferred  on  any  person.  Mr.  Ganu  began  to  investigate 
the  botany  and  natural  history  of  Tasmania  ii>  1831,  and  in  the 
prcaecntion  of  his  rCMaidws  rambled  over  most  of  the  colony. 
Hk  bolaakal  labouiaMfeeoided  in  Sir  Joaapli  D.  Hooko'a 
"  Flora  of  TawnaBia,"  and  accoonta  of  Mt  exconioat  and  odwr 
scientific  labours  app«tr  in  the  Ami^iis  ■/  xVa/ura/  History, 
yoMTMol  0/  Botany,  &c.  He  was  also  editor  of  the  7'asnutmau 
ytunwl,  a  scientific  .serial  jiubUsbed  by  the  Royal  Society  of 
Taonaaia.  The  late  Mr.  John  Gould,  in  his  valuable  work 
upon  Hie  **  Birds  of  Anstialia,''  admowled^es  the  assistance 
wh;ch  he  received  white  in  Tasmania  from  Mr.  Gunn.  We  may 
also  mention  that  Mr.  Gunn  drew  up  for  West's  "History  of 
Taaaaaiiia  "  a  eoatpendivB  of  tht  aodogjr  of  TMOMoia. 

Mr.  Albert  BruceJoy's  statue  for  the  I  larvey  Tercentenary 
Memorial  is  now  cast  in  brooae,  and  will  probably  be  soon  sent 
to  Folkestone,  the  native  place  of  the  disoofcrer  of  the  drenla- 

tion  of  the  blood,  where  a  suitable  site  has  been  pri>viJ(;'l  f  r  it 
on  that  well-known  promenade,  the  Lees.  In  raodcilnn;  hu 
successful  statue  Mr.  Bruce  Joy  has  closely  fLillowed  the  portrait 
of  Uanr^  by  Janssess,  preserved  in  the  Royal  Collie  of 
Fhiyaiciaaa.  Mr.  Joy  lias  also  produced  a  vednetiaa  of  tte  bust 
of  Harvey. 

THsSoottiahMetearologjkalSode^have  recairedthaobserva* 
tmaandedwiag  last  winter  by  Mr.  A.  O.  Thorladas,  their  obser* 
Vtr  at  S^dcUlhoIm,  Iceland,  from  which  it  is  seen  that  last  winter 
was  one  of  fha  severest  of  w  hich  there  is  any  record,  ice  having 
formed  ia  tht  harbour  at  least  four  feet  thick.  The  only  w  inter 
that  can  aoaBpnre  with  the  last  dnxinf  the  present  oeatnry  was 
(hat  of  1807,  when  the  inhaUtanls  of  Giimao,  an  island  lyiQg 
nearly  sixteen  EnglL-h  miles  off  the  coa  t  <  f  Iceland,  walked 
across  the  ice  to  the  trading  station  of  Q  fjord,  a  thing  which  was 
not  known  am  to  kava  accuntd  btfuia. 

DvRiNO  his  last  vi-it  to  the  L'liiteii  State-;,  it  will  be  remem- 
bered, Prof.  Tyndall  initiated  a  trust  fund  with  the  objea  of 
asaistiiig  stndnla  fat  plqnias  who  ahodd  show  aptitude  for 
original  stody  and  shonU  wish  to  complete  their  education  in 
Germany.  It  is  stated  that  the  fund  hat  ae  far  prospered  as  to 
fumish  a  modoate  inooBM  far  two  stadeatib  «bo  katrejat  been 

nominaltd. 

Tll£  Glasgow  Mechanics  Institution,  which  as  such  has  existed 
iioce  iSsj,  has  recently  had  its  constitution  altered  and  its  name 
dMUfad  to  that  of  "College  of  Science  and  Aits."  At  the 
dow  of  dte  session  Sir  WtllEam  Thomson,  in  distributing  the 
prize?,  mentioned  that  he  had  iml.ilicd  hi.'  first  idca.s  of  chcini.stry 
in  the  Mechanics  Institution,  and  expressed  himself  much  i>tca.scd 
with  its  present  appearanee^  and  the  prospects  of  the  Institution 
vader  its  new  name^  and  the  sapcrintendcnce  of  Mr.  A. 
JamirsoD,  the  principal.  On  tUs  oecatioa  the  hall  was  lighted 


with  Swan's  electik  lamps  andcr  aRaaeeawats  my  eflkkMl^ 

mode  by  Mr.  Jamieson. 

Ths  Ru&sian  iadicii  seem  to  be  advancing  rapidly  and  surely 
in  dM  direction  of  higher  edacatiett.  BeaUea  tttt  aedioi^ 
ooanes  at  St.  Petccsbaiib  there  waa  optaad  two  jean  ago  In 
the  same  dty  a  kind  of  ladiei^  mdvenlty,  being  a  aeries  of 

courses  for  higher  trainini^  in  the  mathematical,  physical,  and 
historical  sciences.  We  learn  n>w,  from  the  amioal  report 
recently  pabllahed,  that  notwithstanding  all  opposition  on  the 
port  of  GcTanamat  to  this  iastitntion,  it  has  acquired  further 
development.  The  And  dam  is  opned  this  year,  and  tibe 
fourth  will  be  opened  next  year.  The  number  of  lady  students, 
which  was  789  in  1S79,  ha.s  already  reached  840,  and  Prof. 
Famintzin  observes  that  this  number  would  have  been  much 
larger  woe  it  not  Ibr  the  obstructive  rcgalations  which  are  hi- 
tended  to  diedi  Ae  fnrOer  development  of  the  faistltatioii.  It 
is  worthy  of  notice  that  the  money  necessary  for  the  insti- 
tution is  collected  from  private  sources — students'  fees  (S^. 
per  annum)  or  by  voluntary  subscriptions.  Li'kc  courses  are 
already  opened  at  Moscow  and  at  Kieff,  but  the  instruction 
gben  at  Komow  la  oMce  aapeifidal  la  wkat  coaeoas  aataial 

science. 

The  Frcndi  Amodatlon  Ibr  the  Adfaaeemeat  of  Science  is 
to  meet  at  RoehcOe  nest  year. 

TUK  arrangemenU  for  the  Intematioaal  KetHMtlma  OB  tte 
oeOMion  of  the  international  Mcdioal  CoagNM  ha«e  wiiUa 

the  last  few  days  been  nearly  completed.   The  Edifldtion  itself, 

quite  apart  from  the  Congress,  wrill  be  held  in  the  eastern,  the 
western,  and  the  quadrant  arcades  of  the  Horticultural  Gardens, 
and  in  some  of  the  galleries  of  the  Albert  Hall.  The  Exhibition 
will  be  open  from  Jaly  i6to  Ai^gnst  13,  bnt  it  is  not  yet  decided 
whediertlMrediallbeaaylfarmalepeaing.  That  the  ExhiUtlon 
\s\\\  be  really  international  Is  indicated  by  the  fact  that  there 
will  be  contributors  from  France,  Germany,  Au-stria,  Italy, 
Belgium,  Holland,  Norway,  and  the  United  States.  Mat:;i  •.^11 
remains  to  be  dooe^  bat  there  is  every  prospect  of  the  Exhibition 
beh^acNdit  to  Ea^aad.  Tte  MCMtaiy  la  Mr.  kbrk  J«4n 
of  the  Parkes  Museum  of  Hygiene,  Univenttr  CoD«f4  Gowv 
Street.   From  him  particukrs  may  be  obtained. 

In  die  PmnMmgi  of  die  Natural  Hiitaiy  Sodety  of  Cksgoir 

Mr.  J.  A.  Har\ie  Brown  eonliiiut  ~  hi  reports  on  SeottidlOni* 
thology.  In  the  second  part  ol  ilic  fourth  volume  we  have  Ae 
restilt  of  his  observation  ,  cxtc:;  1;  1 :  from  October  I,  1S79,  to 
September  30,  i8Sa  The  utility  of  Mr.  Harvie  Brown's  obser- 
vation consists  in  a  ecaparisoii  of  the  occurrence  of  migratory 
birds  to  Scotland  with  the  meteoric  conditioins  of  the  Maso^  and 
it  seems  perfectly  certain  that  the  inaease  or  decrease  hi  Ae 
number  of  our  s  .iuimcr  \  ;.sitants  deticnds  greatly  upon  the  strength 
andduratioo  of  favourable  or  adverse  winds  prcvaiUng  at  the 
dne  diajr  iMt  ear  diores.  We  are  pleased  to  hear  Mr.  Cordeaux 
is  also  cOTspiling  records  of  birds  noticed  in  the  Hamber  district 
and  it  would  be  hiteiestmg  to  aatniaUait  if  dmOar  obaenatloaa 
cenid  be  i^ekuly  aude  In  diftceat  paits  ef  Great  Britain. 

An  exhibition  of  microscopes  and  other  scientific  apparatus 
was  held  in  January  in  place  of  one  of  the  ordinary  weekly 
entertainments  at  the  Albert  Institute,  Windsor.  Thi-  wt.  so 
saccessfnl  that  another  was  hdd  in  April,  and  the  Windsor  and 
Eton  Sdsntific  Society  feruaUy  eoostltatcd.  The  general  meet- 
iiy  vytH  tnkc  plaee  aMnthfy. 

With  respect  to  Bumhara  Beeches,  we  are  told  on  gooi 
authority  that  the  Corporation  of  London  (who  recently  purchased 
the  estate)  have  forbidden  the  picking  of  lluw  er  -  on  account  of 
its  disturbing  the  gpune  1  Among  other  things  this  prevents  the 
sdaoM-naitas  at  Bteo  (dag  than  on  a  kdf  hdiday  wiA  dnir 
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In  OQOMqaeace  uf  Mr.  15id well'*  severe  indisjiosiiion,  he  has 
been  unaUe  to  prepare  his  paper  on  "Telegraphic  Photo- 


to  be  reed  before  tbe  Apfiiieil  Cbemistrjr 


aod  Fbydc  Secdon  of  the  Sodety  of  Arts  to^,  and  the  riding 

bas,  therefore,  been  nnavoidably  po^tponed. 

Two  strong  abocks  of  earth4|ttake  oocvred  at  Chio  oa  tbe 
■i^  of  Ifiy  90^  bripKby  down  tema]  of  Oe  hooacfl  Oet 
remained  atkadiqg  after  the  btte  catastrophe.  I 

About  %  jmur  tbs  Boitoa  Society  of  Matiuml  UUtonj  \ 
cdebrated  iti  •enii-oesteiimil  by  a  jubilee  meetbig,  and  decided 

to  c  im  i.craorate  the  event  by  jiublisliiiig  a  nicmorlal  volauie 
cotui:>(iug  of  memoirs  from  tho.-ic  amuiig  its  prciicnt  associates, 
emincat  in  varions  departments,  who>c  circnnutancea  enabled 
(ban  ts  coatnbntt.  Ibe  New  York  Nadm  aoar  aanoncea  tbe 
pddieatioa  of  (he  voliiBM»  a  augnificeat  fto  of  fo)  pages,  with 
50  plates. 

At  a  BKcdiig  of  the  Sanitary  Isititute  of  Great  Britain^  held 
oa  Hay  18,  Dr.  B.  W.  Ridurdioa,  P.K.S.,  In  the  ehafar,  the 

ditenssion  c utir  uc  l  ujwn  the  address  f;ivcn  by  the  chairman, 
entitled  "  Su^'c-iiuiij  I  ir  the  Manasjemeal  uf  Caics  of  Small- 
Pox  and  Iiifcclioos  1  *i?cn  ci  iii  the  Mttr'ipoli^  arnl  l-ir^e  Tnwns." 
Mr.  Pear^n  Hill  gave  a  number  of  facia  relating  to  tbe  Ilamp- 
fltead  SaaU-Pox  Hocpital,  and  a  letter  waa  read  from  Dr.  Tripe 
giring  statistics  rdating  to  tbe  hospital  at  Hackney.  Dr.  W.  H. 
Cdrfield,  Dr.  WiUoogbby,  Mr.  Hempson  Denham,  and  Mr. 
Bridgwiter  abo  took  part  in  tbe  discmaian. 

A  n  I  M'pER  who  recently  Arrived  with  miiak-nt  ikms  at 

Ki:;^  I  ii,  Ontario,  delared,  according  to  the  Colcniti,  that  tbe 
animal  is  becoming  rapidly  extinct. 

Thm  telephone  it  btii«  introduced  by  tbe  New  Zealand 
Government  Into  pbeet  where  the  telej^raph  d  >a  not  edit 

Befwccii  C  .l',iia;«firKl  and  Motiicka,  a  diilaiiLC  of  fifty  nilcii  a 
lioe  Itos  been  opcoed,  and  in  said  to  work  admirably. 

Tr  wtirk  of  tbe  Tntereatlonal  Electrical  Exhibition  Com. 

mission  is  progTcs=;injj,  spaces  havin,j  been  nllnttel  t  i  the 
several  countries  on  the  ground-lloor  of  the  central  transept. 
Meanwhile  tbe  general  arraogement  of  tbe  first  floor  lias  liecn 
deckled  iqwo.  A  aaloon  has  been  retcned  for  tbe  Biiisb  Ugbt 
nd  macUxws,  and  another  for  fhe  Sawyer  incandescent  Kgbt. 

Mr.  Sdison  will  ti;n'c  a  special  tal  >in  far  li;  -  i-r.  cntirjns. 
M.  Maisme's  incande&ceut  light  will  be  employed  in  bj^hting  a 
sal'X>n.  The  Jamio,  JaUockboiT,  Werdcrmann,  and  some  others 
will  each  have  its  saloon.  One  of  these  is  to  be  lighted  by 
Tonuuaiai  voltaic  eleaMUts. 

I  r  1,  nniinunced  from  Nanaimo  that  further  ini{>a(ta>t  dis. 
coverics  of  coal  have  been  made  in  Vancouver  Island. 

Tt  is  believed  in  New  Zealand  that  petroleum  exists  in  large 
quantities  in  tlie  Nurth  Inland,  and  two  compaaics  are  now 
engaged  in  sinking;  for  iu 

The  additions  to  ihc  ZooIo|pcal  Society's  Cardens  doting  tbe 
past  week  include  ail  African  Cheetah  (F>  !'s pi'ttto),  a  Secretary 
Vultnre  {Serffntarius  rtplilivorui)  fruni  Africa,  presented  by 
Mr.  James  S.  Jameson;  a  Plantain  J^  iviirrcl  {Sdutus  plantani) 
from  Java,  a  Chipping  S(|uirrel  ( Tmmiat  ttriatmt)  from  North 
America,  prevented  by  Mr.  W.  Bassano  {  a  Ceylone<e  Hawk- 
Eagle  [Spitidu!  cty.'onemis)  from  Ceylon,  i.re-^onted  by  Mr.  G. 
Lyon  Bennett ;  a  I/jggerhcad  Turtle  ( rhaUui^hhety!  ca(ntana) 
from  the  Atlantic  Ocean,  presented  by  the  Earl  Uruwnlow  ; 
ibrae  Soil  Frc^s  (Rana  mugiais),  a  Noisy  Frog  \jRana  tUmtUa) 
from  Nova  Scotia,  presented  by  Mr.  Hugo  Milller;  two  Green 
Liiaids  (f  lucria  t'iritiis),  European,  received  in  exchange;  a 
Cre&tcd  Guinea  Fowl  {Numuia  eritlata),  a  Long-nosed  CrooodUe 


{CncotHlus  catapkractus)  from  Wcst  Africa,  on  approval ;  RX 
Spedded  Terrapins  (Ckmw^  iKMate)i  two  Famted  Tern^pini 
[CUmmyt  piffa)  from  Nortfi  AaMrica,  purchased ;  an  Efand 

(Oreai  i-imn.!\,  an  Axis  Deer  [Ccn^ii:  axis),  bfirn  in  the  Gardens; 
three  :>pottcd- billed  Ducks  {,Amn  pacilorhyncka),  bred  in  tbe 
Gardens. 


GEOGRAPHICAL  NOTES 

The  anniversary  meeting  of  the  Geographical  Society 
held  on  Monday  last,  1  .rd  Aberdare,  the  President,  oocnimng 
the  chair.  Mr.  Maikhaiii  read  the  report  of  the  Counul  for 
the  past  year,  which  showed  that,  though  the  number  of  Fd- 
lows  had  not  materially  increased,  tlie  tiocicty  was  in  a  satisfac- 
tory attd  prosperous  condition,  its  assets  being  valned  at  close 
a;  on  40,000/.,  exclusive  of  tbe  map  collection  and  libniy. 
After  a  reference  to  publications  it  was  sUted  that  an  obeerva. 
tory  which  had  been  built  atxl  fitted  up  at  the  Society's  bouse 
batl  been  in  constant  nse  by  students  and  others  who  wished  to 
practice  observing  or  to  get  their  instruments  adjusted.  The 
brgc  Juap  of  Eastern  Equatorial  Africa  by  Mr.  Ravenstein  was 
said  to  l>e  approaching  completion,  but  the  r.f.c  if  p> ogress  is 
sceniint;ly  ^low,  as  only  three  out  of  twcnty-fuur  sheets  are 
rep)rtevl  to  bo  I'rintcd  off.  Catalogues  of  the  library  and  map- 
collection  arc  m  various  stages  of  preparation.  The  presenta- 
tion of  n\cdals  afterwards  to>k  place,  when  Capt.  de  Fonseca 
Va?,  naval  att.-.che  of  the  Portuguese  Legation,  received  the 
F  lundcr's  for  Major  Scriia  Pinto,  acknowledging  the  honour  iu 
a  very  happy  -peech,  in  which  allusion  was  made  to  his  own 
fjeoi^rajilixa!  woi  'k  on  the  Zamlic.-i.  Mr.  C.  K.  Markham  rc- 
ceiM-d  the  I'-itrou  s  medal  0:1  behalf  of  Mr.  I-ei'.;h  ."Miiitli,  who 
i-.  :it  Pftcrhcad,  preixiiiiij;  foranuthcr  vi  ya.;c  to  1  rat;/  Jo^el  Land. 
The  .Sell  Tils'  pri/c  medaU  u  ere  after"  .inl^  <ii,;ri  aitei  1  among  the 
Ixtys  from  the  City  of  London  >-cho'il  aii;l  1  iilAich  and  London 
Iii'cniiti  >nal  Colk-^e^,  wh  sc  names  we  gave  in  a  recent  i-iue. 
Mr.  Frvinci-  ( l.il'.o  1  ami  I'.nccd  some  changes  in  future  examin- 
ations, luldint;  th  ii  Australii  has  been  chosen  as  the  special 
subject  for  iSSi  2.  The  ball  it  having  iiccn  taken  for  the  new 
Council,  Lord  Al  erd^uc  wa^  re  elettcd  1  resident,  and  Mr.  K. 
11.  M.ijor  «as  elected  a  Vice -Pre  idcut  in  the  pl.aec  of  the 
llydrographcr  of  the  Admiralty,  and  Mr,  D.  \V.  I're->hficld 
and  I.ord  Kcay  respectively  Secretary  mi  l  Foreign  Secretary  in 
the  places  of  .Mr.  Mnjor  and  Lord  Arthur  Russell.  Among  the 
new  members  of  Council  are  Col.  Grant,  Gen.  I'itt-kivcrs,  and 
Col.  Yule.  Lord  Abcrdarc  hx-tly  rea<i  a  sh  irt  addrc-.s,  in  which 
he  gave  an  interesting  rctr  i-i>cct  of  the  geograj^hic  il  "  jrk  of 
the  lust  year.  The  usual  dinner  was  held  in  the  evening,  when 
tlie  principal  speakers,  besides  1.  iid  Ar.c^<i.irc,  were  COQOt 
Muuiler,  Lord  lloughtcm,  and  the  American  .MmL-ter. 

1  HE  French,  like  tbe  Italiani^  faitend  to  explore  the  depths 
of  ike  Mediterranean  IhLs  summer;  tbe  Minister  of  Marine  has 
decided  to  place  the  Trax  ailUur  at  the  disposal  of  a  commission 
charged  with  tbe  work  of  deep-sea  exploraiion.  The  vessel  will 
set  eat  for  tbe  MeditcnaMan  aboiit  Ae  end  of  |«ae. 

Thi  foOowing  explontions  will  be  made  during  this  snaoKf 
fay  the  RosHan  Mineralogical  Society :— In  the  province  of 
Kostroma,  for  the  completion  of  a  geologicacal  map  of  the 
province  by  M.  Nikitin  ;  the  exploration  of  the  Tertiary  and 
Chalk  formations  in  the  province  of  Bessarabi%  hf  Pnf. 
Simttff  j  In  the  Polish  {novince  of  Lublin,  in  contiaanaa  of 
the  raaeaiches  of  tbe  bite  Prof.  Barbot-de-Mamy ;  tbe  esandna* 
tion  of  the  ndations  between  tbe  old  and  tbe  new  Caspian  forma- 
tions in  Aepmnlnee  of  Astnkhan,  in  tbe  BIstdii  and  I>{ak7* 
Sassyk  Moantains. 

The  Zntschrift  of  the  Berlin  Geographical  .'Society,  No.  92, 
coiit  lins  (he  conclu-i  >n  of  Ilcrr  Nicderk-in's  paper  "On  the 
Scienlslic  KeM-.lts  of  a;i  Ar^cnli  ic  lixi'cdi'ion  to  the  KioNMro  ; 
"Travels  and  'ro,KJ4^ra]  liu-al  .Surveys  in  the  N  rth  (Aioese 
Province  of  Chi  li,"  l  y  I  ir.  v.  MoiletidoriT,  with  two  WIUt\ 
an  interesting  extract  from  a  Ilaw.'.iian  manuscript,  by  Dr.  Ad. 
Bastian,  and  varieties  from  Au>tralia,  by  Hcrr  H.  CitOrath 
In  the  I'frhamiitingcri  of  the  same  S  iciety  arc  papers*  " On 
the  Maories  of  Neu  Zealand,'"  by  1 'r.  lleheim-Schwanbsch  J 
"On  Ice  caves  and  Abnormal  lce-formation.s,"  by  Prof. 
Schwalt>c;  and  '*0n  the  Sontb  CerpatUav,"  by  Dc  PmI 
Lebmann. 

At  a  recent  meeting  of  the  Tien-  il  Asiatic  Society,  ^Ir. 
F.  A.  de  Roepstorff  read  some  interesting  notes  on  the  in- 
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habiunts  of  the  Nioobar  Islands,  a  sabject  to  which  he  has  paid 
much  attention.  As  the  result  of  bi»  rait  and  investigations 
but  year  he  ooocludes  that  there  is  an  element  of  Papuan  uri^iii 
;  tte  people  of  the  interior,  and  thiU  tUa  ia  ■troni;ly 
wilk  aDOUKr  not  curly-haired  no*.  It  ii  tnc,  then,  as 
has  been  sacgoted,  that  there  is  a  curly-luind  nee  in  the 
ntnior  of  Gnat  Nicobar,  bat  whether  the  AadiBU  Meiirito 


nd  ttds  tribe  are  related  is  very  dooblfid.  Mr.  Soapitarir 
Iwfws  that  fntnre  nsearchcs  may  enalile  Urn  to  tettle  the 

matter. 

It  is  asserted  in  Algiers  that  a  letter  from  Itarem,  Chief  of 
the  Iloj^gar  Tuareg's,  ha-,  been  interce  teii,  tikinjj  credit  \o 
himnrlf  for  the  tuoisacrc  of  Col.  Hatters' expedition.  Thi-H  is 
the  ui.xi:  \v!io  ^cnl  two  of  his  relative^  ti  Col.  Flitters  as  a  si;it> 
of  good  Mill,  with  which  that  officer  professed  himself  well 
satisfied. 

The  Ttwus  correspondent  itatM  that  it  to  Mmownciwl  by  Dr. 
Nachtigal  that  the  hr^t  diet  of  Ger«M  fngpiften  will  be  lidd 
at  Berlu  on  Jane  7  and  & 

ON  Disco NT/NUOUS  PHOSPHORESCENT 

SPLCTKA  ].\  men  VACVA^ 

TN  a  fsipcr  which  I  li.-i'l  the  h^,;.  of  presenting  to  the  Royal 
Society  in  M.irch,  1S79,-  1  ilnu  atu  ntinn  to  the  fact  that 
many  substances,  when  m  hi^li  v;;;ii.i  and  -uhmitteil  to  the 
molecular  iliscli.ari^c  hy  men-,  ot  an  imlii.  ti  -n  (  ■  il,  eini'ted 
pho.si.hero^CL-nt  li^'ht  ;  and  I  c-jx-ciiSly  mentioned  the  pho-.uhor- 
esccnt  sul}>hiiie>,  the  ilL.imond,  the  ruby,  and  MriOOS  OttlCrfaros 
of  aluiiin.i,  crysi.iUiue  and  aaiorphous. 

Pure  alumiiia  chemically  prepared  lias  very  strong  phosphor 
esccnce.  Sulphate  of  alumina  i<  dissolved  in  water,  and  to  it  Li 
added  an  excess  of  .solution  of  aniniDnia.  Ihe  precipiiatetl 
hydrate  of  alumina  is  filtered,  washed,  iipiited,  and  tested  in  the 
BBolecnkr  ttieam.  1 1  pho^pb'  .nsccs  of  the  saoM  crioNon  ooioiv, 
end  gires  the  same  bpcctram  as  the  ruby. 

AJamina  in  the  form  of  ruby  glows  with  a  full  rich  red  colour, 
■ad  when  examined  in  the  spectroscope  the  emitted  light  is  seen 
to  be  discontinuous.  There  u  a  fidatccHtinnous  spectrum  ending 
in  the  red  somewhere  near  tiie  line  B ;  then  a  black  space,  and 
;  u  intensely  briUiaat  and  sharp  red  line,  to  which  nearly  the 
*  I  of  the  intensity  of  the  coloured  glow  is  due.  The  wave- 
lOMliof  diis  red  line,  which  appears  characteris- : .  of  thi^  form 
ordunina  is,  as  near  as  I  can  meaanie,  a  6S9  5  m.m.m.  This 
liae  eeinddea  oritli  the  oae  dctciibcd  If  B.  BeMoeicl  as  being 
the  most  brilliiBl  of  iheliiiei  in  fhe  ^lednmof  Ote  light  of 
alumina  ia  its  wioas  fimmh  vlwB  ^owioK  ia  Ibe  pho^lwiro- 
scope. 

This  oolaeideoee  b  of  onuidtrtble  intcreit,  it  shows  a 
nkQoo  between  tlie  action  of  mdeealar  impeiet  aal  of  sunlight 

OTStd  of  fulqr  \ei  the  molecular  osefelaisi  it  not  nperfdal,  but 
"  '  Cmtlwiateiiereftlieemli^aadtoprafottadly 
its  direetioB  of  viontioD  eomsponds  or 
I  theaais  of  the  crystal,  being  qneadwd  in 
alfieol  prism. 

Sndig^t  hOiacoii  the  moif  crntal  pradoote  the  same  optical 
fbeaoateaa.  The  ligiit  to  intemuly  cnitled,  and  on  aaalysu  by 
afirisai  is  teen  to  ooosist  etsenUaUy  of  the  one  brillisat  crimson 
Bafc,X  689*5.  this  fact  maj  aoconnt  for  the  extraordinary 
bdlHaaqr  of  the  ndigr,  wliich  makes  it  so  highly  prized  as  a  gem. 
Hm  shb  not  merely  renders  the  red-coloured  stone  visible,  as  it 
wonld  a  piece  of  coral,  but  it  excites  Ihe  ciyAal  to  phosphor- 
esccnce,  and  causes  it  to  glow  with  a  luminons  intensl  light,  Ihe 
energy  of  which  is  not  difiiised  over  a  broad  poition  of  the 
spectrum,  but  is  chiefly  ooncentratod  into  one  wave-leq^th. 

The  crimson  glow  of  alumina  remains  visible  some  tone  after 
the  current  ceases  to  pa.<is.  When  the  residual  glow  has  CCUed, 
it  can  be  revived  by  heating  slightly  with  a  spirit  lamp. 

After  Ion,;  cxperitnenting  with  chemically  pure  alumina  pre- 
dfitrted  frcni  the  sulphate  as  above  described,  a  cnrioBS  pheno- 
nwBoa  takes  place,  when  sealed  up  in  the  vacuum  tw<>  years 
ago  it  waa  aaow  white  ;  but  after  being  fiequentiy  sobmitted  to 
the  uiuleeolar  discbarge  for  the  purpose  of  esnibiting  its  brilliant 
■dually  assnnifs  a  pinh  tinn  and  on 
in  snnfiajht  a  true  of  die  annina  nne  eaa  be 


■  Pkyw  read  befota  Hm  Royal  Soeisty,  Umf  19,  hf 

■  PkU.  Tnm*.  Put  e,  tf/gk  pi  Ma. 


detected.  The  repeated  molecutor  escitatioa  u  slowly  causing 
the  amorphous  powder  to  aanime  a  eiyttalline  form. 

Under  some  circumstances  alumina  with  a  green  colour. 
Ammoni.>  in  large  excess  was  added  to  a  dilate  solution  of  alum. 
'l°he  strong  ammonlacal  solution  filtered  irom  the  precipitated 
alumina  was  now  boiled,  llie  alumina  which  the  excess  of 
ammonia  had  dissolved  was  thereby  precipitated,  litis  was 
tticred  cff,  i^ited,  and  tested  in  the  molecular  discharge.  It 
gave  no  red  light  whatever,  hut  phosphoresced  of  a  pale  green, 
and  on  examination  with  a  ;  rism  the  li^ht  showed  ao  liatiy  bat 
only  a  concentratioD  of  light  in  the  green. 

Two  earthen  ctaeibles  were  tightly  padced,  fhe  oae  with 
sulphate  of  ahuaina,  the  other  vilh  aoctale  of  ahudna.  They 
cpo  ed,  aide  faiy  side^  to  Ihe  Mit  islense  heat  of  a 
»— a  hsat  litde  dioit  of  du  aielting-point  ef 
1  icnldng  ahiaijaas  mc  fhea  tcaied  ia  the 
molecular  stmm. 

The  aharina  ffon  the  sdphate  gave  the  ctfaasoa  gbsr  and 
fpectmm  Hne. 

The  alumina  from  the  aaetote(a*eaeNdg)owor  lia^  but  a 

pale  green  phosphoresecnoe. 

In  my  examination  of  mbieL  Wm  poonds  of  oddch  iHne 
pa.'ised  through  my  apimatus,  1  has*  beea  foitaale  saoitfi  to 
meet  with  ooe  aolitary  crystal,  not  to  the  eye 
others,  whidi  eoits  a  grtm  light  whea  tested  ia  (he 
stream.  All  others  act  as  I  may  call  itormally.  The  spectrum 
of  tUs  gicen-giowinig  crystal  shiow%  Iwwcver,  a  trace  of  the  red 
line^  and  on  keeping  the  discharge  acting  on  It  for  a  fcw  mlnntes 
the  green  pbosplioreMeaoe  crows  fainter  and  a  red  tiap  to 
developed,  the  spectrum  line  m  the  red  becoming  more  dintinet 

Besides  the  mby,  othsr  native  forms  of  crjrsuUiied  alumina 
phosphoresce.  Tnas  corundum  glows  with  a  pink  coloar.  The 
sapphire  appears  to  lie  nude  up  oif  the  red-glow  and  the  greeit* 
glow  alumina.  Some  fine  crystals  of  sapphue  shine  with  alter* 
nate  bands  of  red  and  green,  arranged  in  mftHk  peipendicular  to 
the  axis.  Unfortunately  it  to  iapoatiUe  to  prejiare  a  tube  for 
exhibition  containing  this  variety  of  sapfMfC^  as  it  is  constantly 
evolvinj;  ga-s  from  the  numerous  fissures  and  cavitiet  which 
abound  in  thi^  mineral. 

llie  red  glow  of  alumina  is  chiefly  cbaracteristie  of  ihto  earth 
in  a  free  state.  Few  of  its  compound.s  except  Spinel  (ehiiajnala 
of  magnesium),  either  natural  or  artificial,  show  it  in  any  maelwd 
de.j^ree.  All  the  artitkially  crystallised  aluminas  give  a  strong 
red  glow  and  spectrum  line.  An  artificially  crystallised  alumi- 
nium and  barium  fluoride  phosphoresces  with  a  blue  colour,  but 
shows  the  red  alumina  line  in  the  spectrum.  Spinel  glows  red, 
and  gives  the  red  line  almost  a.<i  strong  as  the  ruby. 

The  aiasral  Spoduatene  (an  aluminium  and  lithium  silicate) 
phosaliereiicei  very  brilliantly  with  a  rich  golden  yellow  colour, 
but  shows  no  «peGtnm  line,  only  a  strong  concentration  of  iipht 
in  the  orange  and  ycUow.  A  phosphorescing  crystal  of  .S|,kIu 
inene  has  all  the  internal  light  cut  off  with  a  Niool  prism,  w  hen 
the  lon;j  axes  of  the  Nicol  and  the  crystal  are  parallel. 

It  became  of  interest  to  .see  if  the  other  earths  would  show 
phosphorescent  properties  similar  to  those  of  alumina,  a  id  espe- 
cially if  any  of  them  would  (;ive  a  dt-coniinuou-i  sjjectrum ; 
oon-siderable  interest  attaching  to  a  solid  l>!>iy  whose  molecules 
vibrate  in  a  few  directions  only,  giving  rise  to  s]>ectrum  lines  or 
bands  on  a  dark  background. 

Glucina,  prepared  with  i^eat  care,  i'^  ftund  to  phosphoresce 
with  a  bright  Uue  colour,  hut  no  lines  can  lie  deteelad  in  the 
spectrum,  only  a  concentration  of  hght  in  the  Klue. 

The  rare  mineral  phenakite  (aluminate  of  ulucinuni),  -ome 
times  u-ed  ai  a  gem,  j^osphnresces  blue  like  pure  (;'.uci;ia,  no 
trace  of  the  alumina  line  bein^'  found  in  its  s|)cctraui.  Thto 
mineral  shows  a  residua!  glow  after  the  current  is  tnmeil  off. 

Thorina  has  vt-ry  liitlc,  if  any  phosphorescence.  This  earth 
is  however  reni.irkable  for  its  very  strong  attraction  for  the 
residual  ga.s  in  the  v.-icauiu  tube.  C)ii  letting  thorina  in  a  tube 
furni-shcd  with  wcll-insulatcd  jKilfs  whose  ends  are  about  a 
millimetre  apart  in  the  centre,  and  heating  strongly  during 
exhaustion,  the  earth  on  c-ilinf;  ahsorhs  the  residual  gas  with 
such  avidity  that  the  \\\\c.  .  c.  ni.  s  non-conducting,  the  spark 
preferring  to  j>ass  several  inchr;  m  air  rather  than  strike  across 
the  space  of  a  millimetre-  c]  rrntini;  the  t.s  >  pole,.  It  is 
probable  that  this  str  mi;  attraction  f  ir  i^as  is  connected  w  ith  the 
great  density  of  tbi  earth  ihorin.i  (  p.  i;r.  -  9' »). 

Zirconia  gives  a  very  i>riUiant  phosphorescence,  approaching 

>  HiU  opctaden  WIS  hiodiy»«ftnMd  Arms  brUsm  > 
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in  intcnidty  that  of  sulphide  of  calcium.  The  colour  is  pale 
bluish  graeOi  becoming  whiter  as  the  intensity  of  the  dischaige 
iocreasec :  no  lines  are  seen  in  its  spectrum. 

Lanthaua  precipitated  as  hydrate  aud  ignited  tiunn  no  jriioc- 
phorescence.    After  it  has  been  heated  fbr  NMtJtae  befoN  the  | 
blowpipe  it  nluephoresces  of  a  rich  brown. 

Didymia,  DRNB  the  ignition  of  the  hydnte^  hu  scandyany 
phoipoorescence  ;  what  little  there  is  appean  to  give  a  con- 
ttanou  spectrum  with  a  broad  black  bana  in  the  yellow-green. 
On  examining  the  light  reflected  from  this  earth  wiien  illu- 
■dnated  by  day  or  artificial  light,  the  iame  black  band  is  seen,  , 
and  unth  a  narrow  slit  and  sunlight  the  band  is  resolved  into  a  | 
series  of  fine  lines,  occupying  the  position  of  the  broadeiit  group  | 
of  abforption  lines  in  the  transmission  spectmn  of  didynium 
nits. 

Vttri.1  showB  a  dull  greenish  light,  giving  a  contiauoas 

Spcci;  III;,. 

Erbu  phosphoresces  with  a  yellowish  colour,  and  gives  a 
continuous  spectrum,  with  the  two  sharp  black  bands  so  cha- 
racterutic  of  this  earth  cutting  through  the  green  at  A  520  and 
523.  These  Unas  are  easily  seen  in  the  light  reflected  from  erbia 
when  illuminated  bv  daylight.  It  15  well  known  that  solid  erbia 
heated  in  a  flame  glows  w  itb  a  green  light,  and  gives  a  spectnun 
which  chiefly  consists  of  two  bright  green  lines  in  the  same 
jdace  as  the  dark  lines  &een  by  reflected  light, 

A  cnrious  phenomenon  is  presented  by  erbia  when  the  spark 
paases  over  it  at  a  high  exhaustion.  The  particles  of  earth  which 
have  accidentally  covered  the  poles  are  .<.hot  off  with  great 
velocity,  forming  bri^htlv  lominous  tine*,  and,  striking  on  the 
sides  of  the  tube,  rebound,  remaining  red  hot  for  an  appreciable 
time  after  they  have  lo- 1  their  velocity.  Hiejr  fonu  a  veiy  good 
visible  illustration  of  radiant  matter. 

Titanie  kU  plioqphanfleca  dark  brawn,  with  gold  spots  in 
places. 

Stannic  acid  gi\-es  no  phosphorescence. 

Chromic,  ferric,  and  eerie  oxides  do  not  appreciably  phos- 
phorcM-c, 

Majjneiia  phosphorcices  with  a  pink  opalescent  colour,  .ind 
shows  no  sjjcctrum  lines. 

Baryta  lanhytlrous)  scarcely  phosphoresces  at  all.    Hydratcd  ! 
baryta,  on  the  contrary,  shines  with  a  bright  orange-yellow  light, 
but  shows  no  discontinuity  of  spectrum  ;  only  a  coiieenlraiiou  in  , 
the  yellow -€  range.  . 

Strontia  (hydrated)  phosphoresces  with  a  beautiful  deep  blue 
colour,  and  when  examiiiL-J  in  ihc  Apcctro-co[ie  the  emitted 
light  sbo'.x -.  .1  j;rtatly  '.:ijrc:i;ed  intcn-ity  at  the  blue  and  violet 
end,  without  any  hue-;  fii  lands. 

Lime  phosphclre^ccs  uf  ,1  bright  or.inge-yeilow  colour,  changing 
to  opal  blue  in  patches  where  the  molecuLir  d;-cbargc  raises  the 
temperature.  In  the  f<>cus  of  a  concave  jxile  tlie  liuic  becomes 
red-  and  white-hot,  gi\;ng  out  much  light.  This  earth  com- 
mences to  phosphoresce  more  than  5  millim?.  below  the  vacuum, 
and  continues  to  grow  brighter  as  long  as  the  electricuy  is  able 
to  pass  through  the  tube.  On  stopping  the  discharge  there  is  a 
decided  raidul  glow.  No  Ubm  u*  atn  ill  the  ipeetiu  of  the 
Ught. 

Calcium  carbonate  (calcite)  shows  a  strong  phosphorescence, 
which  bcjjins  to  appear  at  a  comijarativcly  low  exhaustion 
iSui.m.).  The  interior  of  the  crystal  shines  of  a  bright  straw 
colour,  and  the  ordinary  and  extraordinary  rays  .are  luminous! 
■.■.  ith  opj,  j,iicly  polarised  light.  Calcite  sho-.\ the  residual 
glo\v  thai]  any  sub  tauce  I  have  as  yet  experimented  with. 

After  t!ic  cuirciil  has  been  turned  o(T,  the  crystnb  dUM  iB  the 
dark  Mitli  a  ytiluw  light  for  more  than  a  minute. 

Calcium  jiijosphatc  generally  gives  an  orange-yellow  jihos 
phorescence  and  a  continuous  spectrum.  Sometimes,  however, 
a  yellow-green  band  is  seen  superposed  on  the  spectrum. 

Potash  phosphoresces  faintly  of  a  blue  colour.  The  spectrum 
shows  a  concentration  at  the  blue  end,  hit  the  Hgftt  It  too  faint 
to  enable  lines,  if  any,  to  be  detected. 

Soda  phosphoresces  Uatlj  ydlowt  and  ghct  the  jdtow  Une 
in  the  spectrum. 

Lithium  carbonate  gives  a  faint  red  phosphorescence.  Exa- 
mmed  in  the  spectroscope,  the  red,  orange,  and  blue  lithium 
lines  are  teen. 

I  have  already  said  that  the^lianiund  phosi'horcsccs  with  great 
brilliancy.    In  this  resjxjct  ]i«rfectly  clear  and  col mrlc-s  stones 
of  the  first  water  "  arc  not  the  most  strikin^j,  .iml  they  gene- 
rally? glow  of  a  blue  col  o;;r.     I  i|;vno->l  -  ^^  iKdi  it:  sunlight  have 
a  slight  dtiorcsccnce,  disappearing  when  yellow  gloss  is  inter- 


posed, generally  phosphoresce  stronger  thaa  othan,  and  A* 
emitted  light  is  of  a  pole  yellowish  graea  oolow. 

Most  diamonds  which  emit  a  ver7  ilroag  yellowish  light  in  the 
molecnhur  diichaige  give  a  oontinaoas  snectnun,  having  bright 
lines  acrow  it  ia  UM  grMB  and  btue.  A  nint  green  line  is  seen 
ataboBtAS37t  at  A 513 n hfb^ grMoiih bloo Ifaie Is ««, and 
a  bright  bhie  lioeat  A 503,  ftdarh&li  wgim  s^aiatliic  the  int 
two  lines. 

Diamonds  which  pho^iihoKiee  red  genanBjr  show  ttie  ydbw 

sodium  line  superposed  on  a  continuotu  spectnun. 

There  is  great  dilTerence  iu  the  degree  of  exhaustion  at  which 
various  substances  begin  to  phorahorcsce.  Some  refuse  to  glow 
uutU  the  exhaustion  is  so  great  mat  the  vacuum  is  nearly  non- 
condncting,  whilst  others  commence  to  become  luminous  when 
the  gai^e  b  5  or  10  miUimetres  below  the  barometric  level. 
The  majority  of  bodies^  however,  do  not  phocphorcsce  till  they 
are  well  within  the  n^ative  dark  space. 

During  the  analysis  of  some  minerals  eontaining  the  rarer 
earths  experimented  on,  certain  anomalies  have  been  met  wiA, 
wliich  seem  to  indicate  the  pos&ible  presence  of  other  unknown 
elements  awaiting  detection.  On  several  occasions  an  earthv 
precipitate  has  come  down  where,  diemiodljr  speaking,  no  socb 
body  was  expected ;  or,  by  fractional  precipitation  and  solution 
from  a  supposed  simple  earth  something  has  separated  which  in 
its  chemical  characters  was  not  (juite  identical  with  the  larger 
portion  ;  or,  the  chemical  characteristics  of  an  earth  have  agreed 
fairly  well  with  those  assigned  to  it  In  book»,  bat  it  deviateid  in 
some  physical  [-•eculiarity.  It  has  been  my  practice  to  snbmit 
all  these  anomalu-as  bodies  to  molecular  bombardment,  and  I 
havcshad  the  .satisfaction  of  jdiKovering  a  class  of  earthy  bodies 
which,  whilst  they  phoaphoreioe  atNOfly,  also  give  epcctm  of 
remarkable  beauty. 

The  spectrum  :cen  most  frequently  is  given  by  a  pale  yellow- 
ish coloured  earth.  It  consists  of  a  red,  orange,  citron,  and 
green  band,  nearly  equidistant,  the  citron  being  broader  than 
the  others  and  very  bright.  Then  comes  a  faint  blue,  and  lastly 
two  very  strong  blue  violet  bands.  These  bands,  uhcn  seen  at 
their  best,  are  on  a  perfectly  black  bacJiground  ;  but  the  ]  arent 
earth  gives  a  continuous  spectrum,  and  it  is  only  occa-iun.illy, 
and  as  it  were  by  accident,  that  1  have  so  entirely  separated  it 
from  the  anomalous  earth  as  to  sec  the  bands  in  their  full  parity. 
Another  earthy  body  gives  a  siKrctnim  similar  to  that  just 
describol,  but  wanting  the  red,  and  having  a  double  orange  and 
double  citron  1  and,  A  third  gives  a  similar  si)ectrum,  but  with 
a  yellow  line  interposed  between  the  double  urasge  and  tht 
dcuble  citron,  and  having  two  narrow  green  lines. 

W  [  le-ciit  1  do  not  wLsh  to  say  more  than  tbat  I  have  strong 
indicaiiuns  that  one,  or  perhaps  several,  new  elements  are  here 
giviiig  sigii^  of  their  existence.  The  quantities  I  have  to  work 
upon  are  very  snull,  and  v\hen  each  step  in  the  chcuiical  opera- 
tion has  to  be  checked  by  an  appeal  to  the  vacuum-tul>e  and 
I  to  the  imiuciion-coil  the  progress  is  tediously  slow.  In  the 
thallium  research  it  only  occupied  a  fen  minntcs  to  take  a  portion 
of  a  precipitate  on  a  platinum  Uxip,  introduce  it  into  a  spirit- 
flame,  and  look  in  the  S|;ectro  cope  fi-r  the  green  line.  In  that 
way  the  chemical  behaviour  of  the  new  element  with  rcigents 
coiild  be  ascertained  with  rapidity,  and  a  scheme  could  be 
promptly  devised  for  its  separation  from  accompanying  impuri- 
ties. Here  however  tl.L- case  is  different :  to  perform  a  .-]M:ctrum 
test,  the  body  under  examination  must  be  put  in  a  tube  and 
exhausted  to  a  very  high  jjoint  before  the  spectroscope  can  be 
i  brought  to  bear  ou  it.  Instead  of  two  minute?,  half  a  day  is 
occupied  in  each  'i[enUiun,  and  the  tentative  gropings  in  the 
dark,  unavoidable  in  such  researches,  must  be  extended  over  a 
long  period  of  tin  e. 

The  chemist  must  also  be  on  his  guard  against  certain  jiitfalls 
wliich  catch  the  un'.^ary.  I  allude  to  the  profound  modification 
which  the  presence  of  fluorine,  phosphoru-,  boron,  &c.,  causes 

(in  the  chemical  reactions  of  many  elements,  and  to  the  inter- 
fering action  of  a  large  quantify  of  one  body  on  the  chemical 
properties  of  another  which  may  be  present  in  small  nu.xii'.uics. 

The  fact  of  giving  a  discontinuous  phospbcicsccnt  specliuni  is 
in  it.'-ell  quite  insuflicicnt  to  ^establish  the  r\isience  of  a  new 
body.  .\t  present  it  can  only  be  emploj  ed  a.s  a  useful  test  to 
supplement  clicnuc.d  reienrch.  When,  however,  I  find  that  the 
same  spcctruin  f  irniini;  earthy  body  cm  always  be  oUained  by 
snbnii'iiii.;  ihi- iiiioer.u  to  a  certain  chcirucal  treatment;  when 
the  cheu,i._:il  actiL-.is  -.^hich  have  >e!  ;,rrafl  this  aruin.ilous  earth 
arc  such  th.1l  only  ,1  iiniiled  nmnbtr  i>f  elements  ca:i  possibly  be 
,  present ;  when  1  lind  it  iiupoiaiUe  to  produce  a  suUtance  giving 
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a  similar  disco ntinuous  spcctnun  bf  mixing  together  any  or  all  of 
Uic  bodies  which  alone  could  surrive  the  afore»aid  diemical 
tceitment ; — when  all  these  facts  are  taken  into  comidtrttton, 
•Dd  when  due  weight  ii  Kivcn  to  the  ven  characterutie  tpMUfm 
reactioD,  I  canaot  hdp  ooodwliiig  uat  the  mott  pnOtMble 
esplaiuttion  is  that  these  anomalies  are  caused  by  the  presence  of 
■B  unknown  body  whose  chemical  reactions  are  not  sufficiently 
imrlifd  to  haw  enabled  chcmatt  to  difbrcmtiatc  it  from  asiiflciatwl 


THE  DISTANCES  OF  THE  STARS'' 
VERY  one  who  is  acquainted  with  the  rudiments  of  astronomy 
^   knows  that  the  sun  with  its  attendant  planets  is  merely  an 
island  group  in  the  vast  realms  of  space. 

Aa  island  the  »izc  of  this  rooin  in  the  middle  of  the  Atlantic 
would  hardly  be  more  remotely  aj  art  from  the  surrounding 
shores  than  is  our  solar  system  from  the  bodies  which  surround 
it  in  space.  To  determme  the  distance  from  this  solar  system 
to  the  stars  which  surround  it  is  the  problem  for  our  consideration 
to>aight. 

Reumt  lUMmnktt  m  61  C^mA— It  is  now  aimost  exactly  forty  , 
(Fefanncf  la,  1S41)  anee  the  foU  medal  of  tke  Rojd  ' 


Astronomical  Society  was  awarded  to  Bessd  for  his  discovery  of 
the  annual  rarallax  of  61  Cjipi*  On  that  occasion  Sir  John 
Henchel  delivered  an  address,  in  which  hesianced  at  the  labours 
of  Stmve  and  of  Henderson  as  well  as  tnoie  of  Bessel.  Tb* 
ffinovery  of  the  distances  of  the  stars  was  alluded  to  is  "  Uie 
greatest  and  most  gloriotu  triumph  wliidi  pnu^cal  ai 
has  ever  witnessed.'"  From  this  oate  the  falMOsy  Of  OUT 
knowledge  of  the  subject  may  be  said  to  commence.  Each  sue- 
CMding  race  of  astronomers  t^tes  occasion  to  investigate  the 
patallai  of  61  Cypai  anew,  with  the  view  of  confirming  or  of 
oometiqf  the  lanks  arrived  at  by  BesseL 

[The  parallactic  eliijwe  which  the  stui  appear  to  describe^ 
having  been  briefly  eipUned,  the  method  off  ^H^r'rg  the 
distances  of  the  stars  was  pointed  out.] 

The  attention  of  Bessel  was  directed  to  61  Cygni  by  its  proper 
motion  of  five  seconds  per  annum.  When  Ikssel  nndertook  nis 
lalxHirs  Id  1838  the  pair  of  stars  forming  the  double  were  in  the 
position  indicated  on  Fig.  i.  When  O.  Stnive  attacked  the 
problem  in  1853  the  pair  of  stars  forming  61  Cy)(ni  had  moved 
considerably.  Finally,  when  the  star  was  observed  at  Duns  ink 
in  1878,  it  had  made  another  advance  in  the  same  direction  as 
before.  In  ibrty  years  this  oltject  had  mored  OTcr  an  arc  of  the 
pwaida  of  ttrce  niantei  in  lengdi. 


'    MIBT  : 


y  * 
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The  diagram  contains  (uur  other  stars  besides  the  three  posi- 
tion^  of  61  Cygni.  These  .ire  but  small  telescopic  objects,  they 
do  not  participate  in  the  liiL'.e  projicr  motion  of  61  Cygni,  and 
they  are  undoubtedly  mucii  more  remote  from  m.  Bessel 
chose  as  the  comparison  stars  the  two  objecls  marked  with  his 
name.  He  measured  the  distance  from  the  central  point  of 
61  Cyt,'[ii  1  1  each  of  the  two  comparison  st.irs,  Krom  a  ■series 
uf  such  measures  he  discovered  the  parallactic  ellipse  of  61  Crani. 
lie  was  Mtotheaaeeilipet  tgreach  of  the  two  oonparison 

star.. 

Fifteen  years  later  (1853)  Struve  undertook  a  new  ileterniina- 
tion.  He  cho  c  a  comparison  star  different  from  either  of  those 
Bessel  had  used.  Struve's  method  of  obserx-ing  was  also  '|ui;e 
different  from  I}essel's,  Struve  made  a  series  of  mcxsiires  of 
the  distance  and  position  of  the  compari  on  ^tar  from  61  1  fi) 
C|]gni.    Struve  also  succeeded  in  mca-uriti;j  the  parallactic 

^fibare  was,  however,  an  ;inportant  ditTcrencc  Lit  ween  their 

'  Lecturaat  the  Royal  InJlilution  of  Gr««(  Britiin.  on  Fri  :av,  Kfbtuury 
St,  br  I^f-  Robtrl  S.  Ball,  LL.U.,  F.R.&,  Attrooomcr  Royal  of  IreUad. 


results.  The  distance,  according  to  Beisel,  w  as  half  as  much 
again  as  Struve  found.  Bessel  said  the  distance  was  sixty 
biHions  of  mOe*;  Stmve  said  it  ooaid  not  be  auM  tluui  latci 

billi  .ns. 

The  di-crepancy  may  tic  due  to  the  comp.\ris  m  stars.  If 
Bessel's  cumpari-on  star.s  were  only  almut  three  times  as  far  a? 
61  Cy       "  hile  Struve's  star  was  .alraut  cij;ht  i.r  ten  times  as 
far,  the  difference  between  Stmvc's  results  an  I  Bcisel's  would 
be  accounted  foi 

To  >ettle  the  question,  observations  were  subsequently  made 
hy  Auwers  and  others;  the  latest  of  these  investigati  >ns  is  OM 
\\  hich  h.ts  recently  been  completed  at  Dunsink  Observ.\tory. 
Dr.  Hr.innow   jiroii'jsed  ami  indccl  commenced  a  iories  of 

!  mca-ure«  of  the  difference  in  declination  between  61  Cygni  and 
a  fourth  comiiarison  star.    These  obscrv.i'.iaus  were  made  with 

.  the  south  equatorial  at  Dunsink.    The  carrying;  out  of  this  work 

j  devolved  on  the  lecturer,  as  L>r.  Bruunow's  s-ucccssor.  Two 
series  of  observations  have  been  made,  one  with  eadi  of  tihe 
comp  •nents  of  61  CygnL  The  reeelli  agree  very  ntarly  with 

i  those  of  btruve. 
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On  a  review  of  the  whole  questioa  there  seems  no  doubt  that 
the  annaal  paralhx  of  61  Cygoi  is  nearer  to  the  half  second 
found  by  Struvc,  than  to  the  thud  of  a  second  found  by  BesseL 
To  exhibit  the  nature  of  the  evidence  which  is  available  for 
the  solution  of  such  3.  problem,  a  diagnun  showing  the  second 
teries  of  observatiaos  has  been  prcjured  (Fig.  2).    The  ab 
tcisite  are  the  dates  of  the  second  scries  of  observations  made 
at  Dunsink.     The  ordinates  indicate  the  observed  effect  of 
parallax  ou  the  dilTerencc  of  decliuations  between  61  (U)  Cyifni 
and  the  comparison  star.    Each  dot  represents  the  result  of  the  i 
obscrvatiuti')  made  on  the  corresijoniim.;  night     The  curve 
indicites  where  the  observations  Nhould  have  been  with  a  paral- 
lax of  o"'47,  the  effect  of  the  parallax  in  dcclinatii  n  l>cing 
only  o""40.    The  discordances  arc  not  so  (jreat  as  might  per- 
haps \)C  at  first  thouj^ht.     The  distance  from  the  top  of  -.'.i'- 
carve  to  th<;  horiiontal  line  represents  an  angle  of  four  tenths  of 
a  second.    This  is  about  the  apparent  diameter  of  a  i>euiiypiece 
at  the  distance  of  ten  miles.    The  discordance  l>etween  the 
obcervaliorib  and  the  curve  is  111  uu  ca^c  much  more  than  half  so  1 
great.     It  therefore  appears  that  the  greatest  error  we  have 
m.idc  in  these  ub.rrvalions  amounts  to  but  t»  o  or  three  tenths 
of  a  second.    This  is  o^uivalent  to  the  error  of  pointinj^  the  \ 
telescope  to  the  top  edge  of  a  penny -piece  instead  of  to  the  1 
bottom   edge  when  the  jicnny-piccc  was  fifteen  or  twcn^  i 


miles  off. 

The  entire  quantity  to  be  measured  is  so  small 
that  the  crri  i  -i,  minute  aj;  they  are,  bear  a  large 
proportion  to  the  jiarallax.  In  this  lies  the 
frtMnessof  such  work.  liy  sutTiciently  increa^ing 
the  nnmber  of  t!ie  observations,  .and  by  discus  infj 
them  whh  the  aid  of  the  meth<Kl  of  least  squ.ire-, 
considerable  conlideiice  may  be  attached  to  the 
results. 

GriHynii i./rf  iSjo. —  I'hix  tar  has  l>een  the 
subject  of  much  piarallax  wnrk.  It  has  a  tele- 
scopic proper  uvolion  of  seven  seconds  annually. 
Mr.  Muggins  or  Mr.  Christie  cnuld  perhaps 
ascertain  by  the  spectroscope  what  its  motion 
may  be  in  the  line  of  sight.  P  rom  the  theo  ry  of 
probabilities  the  total  proper  motion  may  not 
improbably  be  nine  seconds.  We  shall  however 
take  it  at  seven  seconds.  The  parallax  has  been 
datCfatfaied  Stmve  and  by  Briinnow.  It  is 
very  tmall,  beior  one-tenth  of  a  second.  The 
actual  velocity  or  1830  Gfoonbridge  must  there- 
fore be  at  least  70  radii  of  the  earth's  orbit  per 
aaBom,  or  aoo  mile*  per  secmd. 

Newcomb  has  employed  this  result  to  throw 
«■  (be  qfBClAoitas  towbatber  all  oar  stars 
tarn  one  agAm,  If  u  iialilad  body  in  our 
qitCB  is  to  lenida  diere  far  ever,  the  theoiy 
or  gntvitatini  iapoaa  tbe  impcnih*  condMoa 
diat  flwYclodiar«r  the  bodrnHtttaoteweed* 
ovtabi  MMnt  AMnataf  that  A*  Man  are 
loa^floa^aoo  in  munber,  and  Aet  each  star  la 
five  tiiDM  as  laife  aa  (he  lun,  aaaidqe  alio 
that  th^  an  ipraad  ont  in  a  li^er  of  aneh 
dlmwiitom  Oat  a  ray  of  light  takei  30^000  jmn  to  pate  it, 
Kewoomb  show*  that  the  critical  vekici^  k  twen^*fiTe  mllea 
per  seoosid* 

At  this  is  only  the  eighth  part  of  the  vdod^  of  Graonbridfe 
1830,  wc  arc  thai  led  to  tbe  dHenna  that  ehber  tbe  miaca  of 
the  bodice  ia  our  system  must  be  mucJi  greater  ^aa  we  hftve 
mppose^  or  Groombridge  1830  is  a  runaway  star,  which  can 
never  be  eentroUed  and  brought  back. 

'  SmtkforSan  wUA  J^trat/ax.— The  lecturer  baa  been  cn- 
gpged  for  some  years  at  Dunsink  Observatory  in  a  systematic 
icareh  for  stars  which  have  an  appreciable  parallax.  Up  to  the 
present  about  three  hundred  start  have  been  examined.  Ia  the 
majority  of  cases  each  of  these  i>tars  has  been  observed  only 
twice.  The  datov  of  the  ob-ervations  have  been  chosen  so  as  to 
reader  the  effects  of  parallax  as  manifest  as  po>^!>ible.  It  is  not 
of  course  expected  that  a  small  parallax  of  a  few  tentlts  of  a 
second  could  be  detected  by  this  means.  The  errors  of 
the  obiervations  would  mask  any  parallax  of  this  kind.  It 
Mi  nii  however  certain  that  no  parallax  coukl  have  escaped 
detection  if  it  equalled  that  of  a  Centauri,  one  second 
of  arc. 

The  Stan  examined  haTO  beta  dowa  oaTarioos  grounds.  It 
bad  hftu  npjpitiri.  »ba*  eon*  of  die  red  atais  were  peatU|y 


among  tbe  sun's  neighbours,  and  conseqoently  nuuqr  of  (he 
principal  red  stars  were  ii  eluded  in  our  list.  No  conspicaow 
parallax  has  however  been  detected  in  any  of  the  red  stars  up  to 
the  present.  Many  of  the  principal  double  »tars  are  also  induded 
in  the  list.  r)ther  stars  have  been  added  on  ver^  varioos  grooads; 
among  them  may  be  mentioned  the  Nova,  which  aome  time  aM 
borst  out  in  the  constelUtion  Cygnus,  and  dwindled  down  agna 
to  a  minute  point.  The  earth's  orbit  however  doca  not  appear 
any  larger  when  .seen  from  Nom  CygBl  than  ftom  aaf  ol  ibo 
other  stars  on  our  list. 

Grooml'rid^^e  l6t8. — Wc  have  houever  found  one  star  which 
seems  to  have  some  claim  to  attention  as  one  of  the  sun's  neigh- 
bours. The  star  in  question  is  Groombridge  1618.  It  lies  in 
the  constellation  I,ei',  atiil  i-.  6  S  maijnitude.  Groombrid;^  1618 
1ns  a  proper  motion  if  1  \\  ro:  ludly.  From  a  series  of  mensui«- 
ments  of  its  distance  made  on  htly-five  nights  from  a  ?;uiiable 
comparison  star  the  parallax  of  Gr<>)nil]ridt;e  1618  apii>cared  to 
lie  about  one-third  of  a  second  As  this  seemed  to  be  a  result 
of  considerable  interest,  measures  were  renev  e  l  for  a  second 
scries  of  forty  ni^jhts.  The  result  of  the  --ctund  series  con- 
firms the  first.  Me:isurcmenl^  of  ihu  ji  -itioo  angle  were 
also  made  at  the  same  time.  Some  diliicultiei  not  yet  fully 
explained  have  ariten,  but  on  the  whole  the  mea-urcments 
of  the  poaition  angle  seem  to  confirm  the  supposition  that 
the  poiaUax  of  Gmmhiidge  1618  ii  aboat  oae-tbiid  of  a 
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second.  Tbe  orUt  of  the  earth  viewed  from  Groombridge 
1618  b  abaat  (be  taan  riae  as  a  pennyptece  at  the  distance  of 


Setmtar  Pnptr  IialiMU,—  Gto\iims,it  have  made  us  acquainted 
with  the  eaoraiaaa  iatervals  of  time  which  have  elapsed 
since  the  earth  first  became  the  abode  of  living  animals.  Ko^ 
gardin^  a  period  of  50,000,000  of  years  as  comparable  with 
geologic  time,  some  considerations  were  adduced  as  to  the 
effect  of  proper  motions  during  such  an  interval  It  waS 
pointed  out  that  ia  all  prohabuity  aooe  of  tbe  stare  aoer 
visible  to  the  aaaided  eye  caa  have  tbea  beea  vWble  freaa  tba 

earth. 

Tht  Xa/ure  cf  j/ijcc.  — The  po^^ble  cotmectiun  of  parallax 
work  with  the  problems  of  the  nature  of  space  was  then  alluded 
to.  It  was  shown  that  if  spaee  be  hyperbolic  the  observed 
parallax  is  naaUcr  than  the  true  parallax,  while  the  convene 
must  be  the  OHtttf  Cpnoe  lie  elliptic.  Hie  laifctt  triangle  acces- 
sible to  our  measurements  has  for  ba.«e  a  diameter  of  the  earth's 
orbit,  and  for  vertex  a  star.  If  the  dtftct  of  the  sum  of  the  three 
angles  of  such  a  triangle  from  two  right  arigles  he  in  any  case  a 
measurable  quantity,  it  would  seem  that  it  can  only  be  elicited 
by  observations  of  Uieaame  kind  as  those  which  are  made  use  of 
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THE  SECULAR  IS'F.(2('ALirn:s  /A'  TERRES- 
TRIAL   CLIMATI.S  Dt.rEXDING  UN  THE 
PERIHELION   LONGITUDE    AND  ECCEN- 
TRICITY OF  THE  EARTH'S  ORBIT 
A   PAPER  on  this  subject,  by  the  Rev.  Dr,  Haaghton  of 
*^   Trinity  Collet;e,  Dul)lin,  was  read  liefyrc  the  Royal  tiocicty 
on  February  24  l&st.   Dr.  Hamjhtoa  shows  tiwt  the  two  in- 
eqiuditics  in  que^tion  depeitd  apoa  tencstrinl  nAatkn  onl/f  and 

in  no  vray  upon  son  heat. 

Haviiij;  noticed  ihat  (be  hottest  and  coldcst  time  of  day  fiOauu 
noon  and  iui<Jiiigbt  l>y  an  interval  often  considerable;  and  in  like 
manner  thai  the  hottest  and  collest  days  in  the  year  follow  mid- 
summer and  midwinter  '  by  an  interval  often  of  m»ny  dayn  ;  I>r. 
Haaghton  saw-  in  these  facts  a  cl>)>e  analog  with  the  diurnal 
XiAisi,  uhich  follow  the  !>un  or  moon's  meridian  pft>*sagc  by  an 
interval  of  some  hours. 

Dr.  Haaghton  was  thus  led  to  solve  the  differential  equation 
on  which  the  yx' >blem  depends,  by  as^oimrng  an  enprcssion  similar 
tti  those  ST  w  ell  kn  nvn  and  so  long  employed  in  the  mathematical 
di^s-.ii>n  of  ilie  tiiicv  of  the  ocean. 

The  result  l>i!lv  ju  litiol  the  assumption  of  expressions  Mmilsr 
to  diurnal  liilal  cxi'reN^ions,  f  ir  when  llic  ■lifTcicnti.il  cfiuraii>a  i'i 
integrated  f^ir  .-i  d:iy  ami  -uin:!!!.'!!  fi>r  n  yc.ir,  :>11  ttic  pcrirxlic 
terms  dLsapiK-ar,  .niid  t.othiiiji  is  left  but  terms  dcpemlirii.;  ijii  "ilie 
perihelion  longimiie  .ind  eccentricity,  which  represent  the  exact 
mathematical  expression  of  the  two  facqadldci  fiiit  Mtioed  by 

Adb^iar  ami  Croll. 

The  tin.il  re^ull  t.ikes  the  fo«BI 
Memn  annual  umptraturt 

4  «)±  +  iB|tb»)r)  .   .  (I) 

wIktc 

k,  —  Coa.stani, 

%^  =  Mean  annual  temperature  of  place, 
«,  B  "  Control "  *  temperature  of  atmotphcre  at  plaoe. 

•i  nd l^fdrfoed  bjr  the  felkmiog  eqntiaM  t— 

^^•^  +  A*  —  Range  of  annual  tenpentvp. 

rkogent  of  the  are  wMcb  icpmeate  the 
letardation  of  the  auudoNn 
temperature. 

=  Lontotudc  of  c.irth'^  jieribelklL 
=  Kccentricity  of  carth'.s  orbki 
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efleetof  the  Mire 


ivulvcd  in  MrihefioB  looi^tade  and  eccentricity 
5*  F.  in  uie  DoftlMra  bemi-iphcre,  and  barely 
dw  KMtlMrn.   At  iMtticnlu  kwditicL  where 


t*  F.  in  6w  KMtlMrn.  At  {Mtticnlu  kwditic^ 
tliCK  n  a  grnt  nmge  of  anniinl  tempcniwc^  the  efleet  may  be 
saawwtat  greater.  For  ouqile,  at  North  Gflaad  Land  the 
tangebeeoaies  6°-5  F.  It  will  be  seen  how  little  benefit  this 
would  coofcr  npon  that  loedltjr,  when  it  ii  rcaembend  that  the 
present  mean  aauoal  tempentoK  of  North  Grinaell  Land  it 
a!**4S  F.  Mw  ttaot  aad  diat  by  the  seodHr  nmge  it  endd  be 
nisMtoo^'si  F«  aAfuriera^  ordepr(ewllo6**a9Mliwanai, 

At  IMioovery  Harbour  Tenfary  plant  beds  were  found  by  the 
Aiede  eapkmr^  ikSA  iadieate  a  July  ttmferalurt  ^rwrtrr  Am 
6j^f  F, ;  the  preocnt  July  temperature  of  Divcovery  Harbour  b 
37^*1  F.  above  lere,  or  tn'y  five  dtgrm  ^Aovt  fht  frtitit^g  ftimt 
tf  tM*r.  Hoiw  is  this  reawrkaUe  change  m  dimate  to  be 
Ifioe?  Geologitts 
•  these. 


*  In  tlw  Vritbll  Tdantls  January  t ;  U  rvcVoned  tbe  time  of  maxhniim  coM, 

ofplac*,  wfaadi  couroUlhc  raduknoe;  thnieuipcraiure  vaficswith  iJm  lali- 
■m.  and  ia  fiebaMy  always  bilvw  aw*  FalmnUt. 


Uiaing  Ferrel's  temperature  tables.  Dr.  Hanghton  finds  the 
ioUowiqg  maKlmnm  sccnJar  ranges  of  mean  anaoallcmpcradire: — 

WeMkm  kaaibpkei«>         Saettsni  bemiiplMn. 
  0-37$ 
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UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE 

Cambriik'.e. — The  Cambridge  Museums  are  every  year  the 
scene  of  a  large  increase  of  work,  new  departments  being  con- 
tinually added,  even  tinder  the  present  condilians  of  impectmi- 
o»ity.  The  annual  reports  recently  i^tied  on  the  condition  and 
progress  of  all  the  departments  testify  to  much  excellent  work. 
The  death  of  Prof  Miller,  who  for  forty-nine  year*  occupied  the 
Chair  of  Mineralocy,  has  brought  a  >'aluable  l<e(]uest  to  the 
museum  he  prcaidedover,  in  the  shape  of  300  volumes  of  books 
and  many  specimens  and  scientific  instruments,  including  his 
famous  goniometer  and  the  physical  apparatus,  balances,  ther- 
mometers, and  barometers  employed  by  him  in  his  investigations 
for  the  restoration  of  the  stand.irds  of  weight.  Prof.  I^wis, 
who  h.^s  succeeded  to  the  Chair  of  Mineraloj,f)-,  .ibly  .nssisted  by 
Mr.  Solly,  is  cataloging  the  museum,  and  already  half  the  work 
is  accomplished.  Valuable  specimens  besides  I'nif.  Miller's 
bequest  have  been  added  to  the  muyeum  by  purch.a  c  .is  well  as 
by  donation,  including  a  small  case  of  minerals  bt-1  iti|.;in!^  to  the 
late  Dr.  E.  D.  Ckrkc,  given  by  the  Rev.  U.  S.  Clarke,  H  ixtctl, 
Colchester.  I'rof.  I  jimrRayl-ijib's  Anparatti':  Fund  has  re.-iehcd 
2025/.,  inclii'liii^  50a'.  from  himself,  which  has  l>ccn  spent 
pnrtlyuixtn  iiLstniments  rei^nircd  to  be  multiplied,  in  consequence 
of  the  increa  cd  imnilicr  of  student  ,  ;  Ir.it  the  aduitions  during 
the  year  also  compii-e  a  larpe  clectni  iLin,;net  with  beas-y 
glass  and  nicol  ;  a  a^-inch  .ithp >iiialic  Iclc  u'  i*-  ;  bjiile's 
apparatus  fnr  invcstii^atinij  the  iiir>xi;:.iini  density  of  water; 
telefihorjc^  :u;il  v.inous  optical  atip;in>lii--,  including  new 
dou'ile  rt.-f-.iclive  ;ii  ]  .ir.ntus  for  ei  "ubinin^j  prismatic  colours. 
Matty  ini.iori  utt  piucos  of  npfianitus  have  beetr  mafic  for 
the  Cavcniiis.h  I  alu  rid  ry  in  I'rof.  .Stuart's  lalmratory.  Pro- 
fessors I.ivcing  n-id  1  V-«nr  rejxirt  th.it  with  the  20C/.  allutcd  to 
them  they  have  purchaseiH  several  pieces  of  a]i;i.iratus  per- 
manently useful  in  a  variety  of  invc-tigalions.  I'rof,  Stuart's 
department  (mechanism)  has  projrresscti  very  considers  t>ly  during 
the  year.  The  apparatus,  mivchines,  looK,  .nid  materials  in 
connection  with  the  department  have  Wcw  recently  valued  at 
over  1500/.,  i  f  which  only  about  250/.  I'nivcrsity  pro^ierty, 
the  rest  having  lieen  provider!  hy  the  private  cnter]>ri~e  of  Prof. 
.Stuart,  In  the  Gci>!  'gical  Mu-etim,  il  -  'ite  (!h-  u.uit  if  .suitaltle 
workrooms,  Mr.  Tawney  ha^  vucccfdei'.  m  arr;\!)..M  ^  tiic  |ietro- 
b»g)Cal  collection.  Mr.  Kee;'in,^  rfpi-rt'.  ihr  a-h-|tiun  (jf  many 
imixtrtant  fossil  s[iccsiiien.  tuth  tr  im  I  ngland  and  Aiiiericft. 
Prof.  Humphry  rt]'  fnrlher  additions  to  the  rich  collection 
of  human  skulls  umlci  his  charfjc.  Mr.  J.  W.  Cl.irk,  liu^icrin- 
tcndcnt  of  the  Museum  of  Zo  iloiry  and  Comparative  Anatomy, 
calls  spcci.il  atlenti  in  to  the  beautiful  Coloured  drawings  of 
aniiiLiIs  th.1t  cannot  be  preserved  in  spirit,  or  are  t(M>  small  to  be 
seen  without  a  microsco|>e,  added  by  Prof.  A,  C.  Haddon,  late 
Curator  in  Zoology.  His  successo",  .Mr.  A.  H.  Cooke,  Fellow 
of  King's  College,  has  commenced  the  work  of  detenuiniog  and 
catali^uing  the  Woodward  and  Hepburn  collections  of  ahcOs. 
Mr.  Clark  has  added  a  .scries  of  pre{>arations  showing  the  strvc* 
ture  of  the  manatee,  from  a  specimen  )>re!iented  by  the  r)irectan 
of  the  Brighton  Anuarinm.  The  very  Sne  kkeleton  of  tbe  moak^ 
ox  brottuht  home  t>y  the  North  German  Polar  Expeditioa  of 
1872  has  been  purchase.  The  akeleton  of  Ctratonu  FmUri, 
moL  the  specimen  presented  by  Prof.  LivosUgil^  hat 
been  prepared  in  the  mnsenm.  Many  additions  uwe 
been  made  to  the  icptiliao,  ornithological,  and  other  M 
Dr.  Michael  Foster  aotea  that  his  cfauaea  ibr  hlatoiofpealiiarii 
have  become  so  laise  that  a  new  beneh^  ka  ooaveaicnit  m  ta 
li^t,  has  been  added.  The  ntmbec*  attaodiBg  hia  eowM*  an 
between  sixty  and  seventy  men  and  twenty  woaMBi  for  thede- 
cbuMS,  and  fifteen  men  for  die  advaMid  ehwae.  He 
that  his  itodentt  maid  profit  more  tf  not  ao  BRMta 
by  striving  to  attend  too  great  a  aaaher  of  leaitarM 
I.  Prcff.  Babington  records  a  fane  anKNmt  of 
berbaiinm  iraric,  iadnding  the  naming  of  Gatdaa'a  oollectioa  ef 
BnnjHuH  plaatii  anabsnitf  sooo  tyteiiinfi*i  "presented  bythe 
profeMor.  He  has  alio  M&ed^  at  a  veqr  nodcraie  coit,  die 
entire  coUeedoa  of  the  late  M.GaeloaGeM*tar  of  Neata^i 


mph  of  the  genvt 


•iitiitf  «f.abo«t  7000  madea  htm  Ttmot,  Span,  Algeria, 
Alia  Iftaor,  Ac,  aad  all  the  typical  speebneBs— over  500  in 
Munber-of  die  Jtiid.  doafbed  in  his 
Rubas.   A  propoal 

sophical  Society  to  ■ahadMbhlfft*>>^  Msfnl  scientific  libnuy 
— it-i-i-  ^-  ifdeiti  gstrally,  md  to  allow  it  to  be 

of  a  —eh  mrtedlihiMT  of  seieoee  in  the  new 
tf  the  UiiMiri^  wiU  ffwrife  dw  lafaiy  of  a  lifacariaa 


baa  iBMda  hr  dw  C^bridiee  Philo* 
UMbtewaad  1 
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{May  26,  1881 


Cor  die  otfuinUon  of  the  Vaiwnlltfu  adoMed  Iqr  the  Sen 
bee  now  tan  laid,  purmeBl  to  Act  ct  FamaincBi  befbiv 
Hmneof  Cfwiunwiii  end  it  bee  been,  Iqr  older  «f  that  Hm 


for  it.  It  is  desired  that  tills  library  ihall  be  placed  in  a  room 
vacated  by  Dr.  Michael  Foster's  classes,  and  formed  by  the 
amalgainatioii  of  two  old  claameaia. 

Tam  Victoria  Univctsity,— The  Pieltminary  Examina- 
tleoifbr  the  year  1881  will  be  held  at  the  Owens  College  on 

See  90  and  following  days,  and  on  October  5  and  following 
yfc  KcgaJations  :— I.  Candidates  for  these  wamlnations  are 
required  to  present  certificates  of  matricalation  in  the  UniTetsity. 
X  The  days  fixed  for  matrienktion  are  ]une  13  and  14,  between 
the  hours  of  two  and  four  p.m. ,  and  October  I  and  3.  3.  Stu- 
dents, on  presenting  thetnselves  for  matricalation,  are  required 
to  furnish  tu  the  Registrar  of  the  UmTcrsity  certificates  of  admis- 
non  as  students  of  one  of  the  colleges  of  the  l'niver>ity,  to  pay 
a  fee  of  2I.,  and  to  sign  an  undertaking  to  obey  the  regnlationa 
of  the  University.  4.  The  October  Preliminary  Examination  is 
open  only  to  students  who  have  matriculated  aince  the  Prelimin- 
ary Examination  held  in  the  previous  June,  or  who  failed  in 
this  elimination,  or  were  prevented  attending  it  by  reasons 
aatitfatUuj  to  the  General  Board  of  Studies.  Candidates  are 
requested  to  communicate  with  the  Registrar,  Prof.  Adantson, 
who  will  supply  them  with  the  detailed  syUahos  of  nt{|{Ms, 
regolatiooa,  ajul  time-table  for  the  eiamination. 

RovAt  timvBuiTT  or  Irkulrd.— The  copy  of  the  lAeme 

  ,g^,^ 

the 
Houae^ 

prfariad.  It  gnaa  fidl  dataib  «i  the  damoa  to  bo  mated, 
wUdi  are  in  Arta  a  Baobdar,  a  Maater,  and  a  Doctor  of  Liteia* 
tnm  degree;  in  Sdcnee  ■  Doctor^  dqpee;  in  B^riaeering  a 
Baebdor  and  a  DoctM'a  degree;  ia  Law,  Moak^  and  in  Medi- 
dao  dw  aama ;  ia  loigenr  a  Ifaatcr^a  degree^  witt  a  special 
di|doM  hi  ObalctiiaaaaduSaailBnr  Science.  All  tbeae  degrees 
are  open  to  pcnooa  of  either  mz.  The  examinations  for  women 
diatl  DC  hda  apart  fnm  those  for  men,  but  oa  the  came  days. 
Caadidates  for  ainr  degree  anait  have  pasaad  the  Matricufauion 
Examination,  which  mil  be  held  aot  oahr  io  Dublin  but  at  cer- 
lain  local  oentrea.  The  eaaauaationwill  beheld  in  the  subjects  of 
Latin,  English,  Elomeatar^  Mathematics,  Experimental  Physics, 
and  in  ai^  one  of  the  following  languages :  Aranic,  Celtic,  French, 
Gooaa,  Greek,  Hebrew,  Italian,  Sanskrit,  or  Speniih.  Can- 
didates  mast  also  pasa  a  fir»t  University  Examin.Mioa,  to  which 
they  will  only  be  admitted  after  the  lapse  of  one  academical 
year  fKHB  matriculation,  the  subjects  for  this  beii^  a  more  ad- 
s-anced  ooone  ol  that  fixed  on  for  matriculation.  One  year  after 
this  IS  pasaed  the  student  in  Arts  may  procMd  to  his  second 
Univeryity  examination,  in  which  he  will  have  Ua  choice  of  a 
great  variety  of  subjects,  but  Latin,  Greek,  and  EagHah  on  the 
one  hand,  or  Mathematics  on  the  other,  are  eompulsory.  At 
this  stage  of  his  career  the  student  may  select  Biology,  including 
Physiology,  Botany,  and  Zo  ilogy,  or  Geology,  and  after  the 
expiration  of  one  more  year  be  can  proceed  to  his  B.A.  exa- 
mination, for  which  he  will  be  permitted  to  lelect  either  the 
CUssics  or  Matheroatic<>,  with  the  selection  of  one  other  of  a 
loogUMof  cubjecttfaven.  For  the  M.A.  ezamimtion  the  can- 
dldatOIIMiatbeaB.A.  of  oao  year's  standfaig  at  the  least,  and 
he  w»f  answer  tai  any  one  of  a  selected  group  of  subjects. 
The  regulations  for  the  degrees  of  Doctor  uf  Literature 
and  Doctor  of  Science  are  not  yet  matured.  Twelve  scholar- 
diip  of  Jo/.  each  are  to  be  offered  each  year  for  com- 
peMkm,  four  in  Classics,  four  in  Mathematics,  and  four  in 
mden  Literature.  Exhibitinns  varying  from  lOO/.  to  15/.  will 
be  given  to  Honour  Men.  There  are  to  be  fortr-eight  Fellows. 
The  salary  of  a  Fellow,  if  he  be  not  also  a  Fellow  or  Professor 
of  some  other  Univer.-.ity  or  College  attached  to  a  University 
endowed  with  public  money,  shall  be  .\oo/.  a  year.  If  he  he 
such,  then  he  shall  only  receive  so  much  as  will  bring  his  salary 
up  to  400/.  a  year.  Thc^e  Fellows  shall  constitute  a  Board  of 
Examiners,  There  shall  be  also  fourteen  junior  Fellows,  their 
salary  to  be  aoo/.  a  year.  No  Fellow  or  Professor  of  any  other 
College  or  University  is  eli};ible,  and  the  candidates  must  be 
Gradoates  of  the  Royal  Univer>ity  of  four  years  standing.  All 
Fellowship*  are  tenable  for  seven  years.  Thus  if  a  senior 
Fellow  be  elected  from  an  already  endowed  College,  the 
chances  arc  that  while  fie  will  have  to  do  his  full  share  of 
the  work,  he  will  receive  only  as  much  salary  as  will  bring 
his  total  emoluments  to  400/.  Thus  a  Professor  of  one  of 
die  Queen's  Colleges  (Belfast  or  Cork)  if  elected  would 
only  receive  $/.  or  10/.  a  year,  but  if  a  Professor  from  the 
Catholic  College  in  Dublin  were  elected,  as  it  is  not  endow eil, 
he  oonld  receive  a  full  400/.  a  year,  and  yet  his  duties  would  be 


—so  far  as  the  Koyal  University  is  concerned— the  same  as  his 
Colleague  from  the  en<lowc»J  College,  who  would  receive  almost 
no  ciliary  at  all.  Thus  a  scheme  for  endowing  Colleges  through 
the  resources  of  the  Royal  University  has  been  at  last  success- 
fully carried  out.  The  subjects  and  hooks  for  the  various  €»• 
aniin.^;ious  a;i;icar  to  be  mrst  judiciously  selected,  and  in  many 
rc>;>ecis  n-.i;;hl  teach  a  lesson  to  our  older  Universities.  The 
.Senate  cluic  their  scheme  by  a  request  that  pmvision  may  be 
made  for  securing  for  the  I  niversity  a  [)rii[>cr  Senate  Hall, 
Examination  Rooms,  a  Library,  ice,  and  urge  that  theae  sbovld 
be  aU  bdlt  wldda  dte  am  of  the  City  of  iMUta. 

Eton.— Mr.  O.  C  Bonme  of  Eton  College  has  been  elected  to* 
Natural  SdCMO  EaUUtion  of  50/.  a  year  for  four  yean  at  New 
GdkgCi  Oifgrd,  fbr  pnfidency  in  Biology.  Mr.  Bourne  is  one 
of  tho  moatoat  athMat  of  his  school,  naviag  rowed  hi  the 
Eton  crew  at  Honloy  R^ttta  for  the  last  three  ytut,  as  he  will 
again  in  a  few  wooka'  linio.  For  the  past  two  yean  he  baa 
filled  the  exalted  bnt  responsible  po<t  of  "captain  of  the  boats," 
but  has  nevertheless  found  time  to  devote  himself  successfully 
to  his  fiivonrite  stady,  and  baa  gained  new  honours  tor  hia  schou 
hi  a  Iwld  iiithato  UBtraddao  by  Etcniaaa. 


SaE/fTIFIC  SERIALS 

ymrm^iftiefimmkam  fimUliU,  AftiiL— Tho  wearing  power 
of  steel  rails  in  rdatkm  to  flMirdieBdcal  cotUMcition  and  physi- 
cal prapertiOB  (oarthwiadlb  by  Dr.  Dudley.— uperimenu  on  the 
strei^n  aad  rdflMaa  of  small  spruce  beams,  vt  Mr.  Kidder.— 
Ofaamatka*  on  the  watcr^npply  of  Pbiladdnbia,  far  Mr. 
Haine*.— A  fourth  sUte  of  matter,  by  Mr.  Onteitn-idgCk  job. — 
The  mom  rf  F.arth  and  Jupiter,  by  Dr.  Chase. 

Fuii.fin  .if  :'.l..iJr-mii  A'.'jiJ.'.-  JiS  Siiiitits  Jf  BtlgijUf,  No.  3. 
—  Nile  un  tlif  determination  nf  the  longitude  of  Karema,  by 
Capt.  Caiu'  iirr. — New  data  c  n  the  n  in  existence  of  pentathionic 
acid,  by  M.  rin^:.  — On  a  new  !  ■■  il  t'lsh  of  the  environs  of 
Brussels  ami  on  certain  enijfiiintic  iicxJie^  of  the  crag  of  Antwerp, 
by  M.  van  iJeucden. — On  jilio^phate-beds  in  Belgium  (third 
note),  by  M.  I'eteruiaiin.— Un  the  theory  of  polars,  by  M.  Le 
Taigc. — On  a  new  form  of  rcddi-h  frog  from  the  SOUth-east  of 
r  rancc  (f^ana/ufta  Honnerati),  by  >1.  Hiron  Roger.— Study on 
the  hypophysis  of  A«ddiaaB  aad  tho  aei^hoofiaf  cuipaab  by  M. 
Jttlin. 

BuIUlinJt  VAtOihmi,-  Im^enak  ics  Siicttn  J,-  St.  Pito-b.'urt:, 
t.  xxvii.  No.  2. — Development  uf  the  absolute  perturbations  of 
a  comet,  by  O.  Uacklund. — Chnmpij^ons  recently  collected  in 
Mongolia  and  Northern  China,  by  C  Kulchbrenner  and  F.  de 
Tbiimen. — Observations  of  Jupiter's  spo:s  l  .y  M.  Kortaiai. — On 
the  oxidation  products  of  erythrife,  by  S.  !'r?yl.)  tck.— The  money 
of  the  licks,  ancient  Khans  of  Turkestan,  by  B.  Dom. — Re- 
marks on  the  group  of  the  Ftcroclide-,  by  M.  Bogdanoud. — 
Relations  between  isolwirs  and  isanoni  1  f  temperature,  by 
H.  WiM. — IntUience  of  prcs.surc  on  the  ckctric  resistance  of 
nictiUlic  wires,  by  O.  Chwobon. — 1  he  Kn^ian  species  of 
humble-bees  in  the  collectirm  of  the  .'Vcaiicroy.  by  F.  Monawitz. 
— On  the  vnKu' of  err  >rs  de]ieiidinj;  <in  the  rctanialion  or  pre- 
Diatnrity  of  impulsions  in  \N  eber's  methods  for  measuring  instAn- 
laaeoaa  dedoric  currents,  by  O.  Cbwolson. 

Artkivts  dti  S<ienea  Physiques  tt  NaiurtOts,  No.  4,  April  I4. 
—Study  on  the  chemical  composition  of  albuminoid  substance?, 
by  Dr.  Danilewsky. — Automatic  methanometer,  or  aotomatie 
analyser  of  fire-damp,  by  M.  Monnier. — Researches  on  vegeta- 
tion, by  Prof.  Westmann.— Distillation  and  rectifieatwn  of 
spirits  by  the  rational  use  of  low  temperatures,  by  H.  Pictat. 
— On  phyllofaxy  (continued),  by  M.  de  CandoUe. 

Rh'isla  Scitntifico  Industrialt,  No.  7,  April  iS.-SoCOad  reply 
in  defence  of  the  true  theory  of  the  siphon,  by  Itaf,  Mann* 
goni.— Determination  of  the  specific  (gravity  of  aoHda  aoiabio  ta 
all  li  quids,  by  Dr.  del  Lupo.— Relation  of  the^  spodfio  gravity 
atid  ilie  pressure  of  saturated  steam,  bf  Prof.  Cicconfc 

The  last  number  of  the  Russian  Jcurnn!  of  the  Chemical  and 
Physical  Society  (vol.  xii:.  fasc.  4)  e.jii;;uti~  the  follou  inf;  p.ipcrs  : 
^     •  '    .         .  '    M.  N.  K:\vandcr.— On 


-6n  the  rate  of  chemical  react 


the  influence  of  chemical  structure  ot>  the  refrigerating  i>owct  of 
organic  bodie*.  by  M.  I.  KanonnikofT.— On  the  laws  of  double 
dccompf  M!if  n  ,  by  M.'.\.  rotilitzin.— On  the  chemical  value  of 
the  consiiiiie-iis  <  f'alcohok,  by  Prof.  Menshuikin. — On  '.ce  under 
<*  critical  pressure,"  by  Prof.  Boutleroff.— On  electricity  of  con- 
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•  Kt.  hy  MM.  Stolcti  fT  ami  SokolofT.— On  the  inflaenn  of  pm- 
^cre  on  ^Ivanic  resistance,  by  M.  KhwollOIL— On  djiuno* 
electric  mAchincs  witbont  iron,  hw  M.  LateUnoir.— On  the 
Toltaic  arc,  by  M.  StoughinoS^ 


SOCIETIES  AND  ACADEMIES 
London 

Royal  Society,  May  12.—"  Physiological  Action  of  B  Luti- 
dine/  By  GreviUe  WUliams,  F.R.S.,  and  \V.  H.  Waten,  B.A. 

Up  to  the  present  the  aothon'  invesUgatioBi  have  ehieflj 
related  to  the  action  of  thl«  poboa  Ipoa  the  heart  and  cotral 
Denroas  syitaB  of  the  frog. 

Various  aaftodt  wete  used  to  study  its  eflSsct  upon  the  heart, 
ukl  each  save  most  distinct  results  pointing  to  an  increase  of 
the  tooidty.  After  the  introduction  of  a  mull  quantity  of 
tflntidiae  into  the  system,  stimulation  of  the  vagus  railctl  to 
came  a  cessation  of  the  heart's  beat. 

In  frogs  retainnic  their  spinal  cord  the  injection  of  the  alkaloid 
riBMved  all  powers  of  reflex  action,  which  removal  the  authors 
pfoved  by  other  ecperiments  to  be  due  to  the  B  lutidine  acting 
OB  the  reflex  oeotre.  The  alkaloid  was  fou  .<!  to  be  antagon- 
istic to  strvdmine :  lemoving  atiyduiiiie-tctanu  when  injected 
after  that  alkaloid  and  preventing  R*  appearance  when  iiqected 
beforehand. 

Chemical  Society,  May  19. — Prof.  Kr,scnc,  president,  in 
the  chair. — The  following'  pa{>ers  were  rcid  : — On  ammonium 
ritrite  and  the  reaction  between  hyiirogen  and  nitric  oxide  in  the 
presence  of  spongy  i>l,nimini,  l>y  I..  T.  Wright.  The  author 
has  repcatcJ  the  expcrioien;^  recently  made  by  G.  S.  Johnson, 
nhi  stated  th.it  the  .'iynthcsi^  of  ammonia  wa-.  effcCeJ  by  |>assing 
hydrogen  and  nitmsJcn  over  licntol  spongy  pialiiiuin.  The 
author  states  that  ibc  nilragcn  was  contamin.ited  with  nitric 
oiidc.  The  'iulistancc  u<icd  by  Johnson — fcrroiu  sulphate  s  itu- 
tiin — for  freeing  the  nitrogen  from  nitric  oxiiic  doe--  not  com- 
pletely absorb  that  gas.  When  pure  nitrogen  oljt.iined  hv  the 
action  of  potassium  hypobroinitc  on  ammonium  chloi  irl<\  or  by 
pusin?  the  nitrogen  cviilvcd  by  heating  ammonium  nitrite 
through  an  alkaline  sulpbilc,  '.'.as  u-ed  110  .-unmonia  w.ts  formed. 
Hydrogen  reacts  u]>:in  iii'ric  oxide  in  the  [presence  of  ci  Id  spongy 
phtinnm  to  form  ammonia. — On  the  s)TitheticaI  production  of 
oiea  from  In n/ol,  ninmonia,  and  air  by  the  action  of  heated 
platinum,  !  y  K.  F.  Herroun.  The  author  has  aspirated  air 
tirougb  ben/ol  and  ammonia,  ami  then  passed  the  mixesl  vajiours 
'■Ter  a  heated  spiral  of  platinum  •n'ire.  Urea  was  forme. 1,  which 
«-as  identified  by  its  reactions  and  analysis.  Acetylene  can  l>e 
Aobrtituted  for  benzol  vapour. — On  a  poposed'  volumetric 
nvethod  for  the  ready  estimation  of  a  soluble  sulphite  and  free 
salphuroos  add,  or  of  free  sulphurous  and  sulphuric  aci  Is  even 
in  the  presence  of  sul^iatea,  by  O.  V.  Pi«ani. — On  the  identifi- 
i:ation  of  crystallised  alkalokls  by  the  microscope,  and  the  use  of 
polarised  light,  by  A.  Percy  Smith.— On  the  colour-properties 
and  colour-reUtiont  of  the  metals  of  the  iron  copper  group,  hf 
T.  Baylcy.  The  author  continues  in  this  paper  his  invesliga- 
tioos  as  to  the  quantities  of  cobalt  and  nickel,  or  of  cobalt, 
copper,  and  iron,  which,  when  mixed  as  sulphates,  produce 
colourless  grey  solutions.— On  the  effects  of  the  growth  of 
plants  on  the  amonat  of  flutter  removed  from  the  soil  by  rain, 
by  £.  W.  Prevoit.— Onth«actioia«f  aodhnioiidiniHnieelhcr, 
by  F.  Hattoa. 

Pbjrsical  Society,  May  14.— Prof.  Fuller  in  the  chair.— 

New  Members:  Mr.  1).  J.  Blakely  and  Mr,  Walter  Kilner.— 
Prof.  G.  C.  Foster  read  a  communication  from  Prif.  Rowland 
and  Mr.  E.  H.  Nichols  of  Baltimore,  U.S.,  on  electric  absorp* 
tioR  in  crystals.  According  to  the  theory  of  Claudius,  Maxwell, 
and  others  there  should  be  no  electric  absorption  in  the  case  of 
perfectly  homogeneou.';  substances.  Prof.  Rowland  tested  this 
deduction  in  the  case  of  glass,  which  is  not  quite  homogeneous, 
■quartz,  and  calcitc.  This  was  done  by  pLidng  the  material  as 
the  dielectric  in  a  condenser  formed  of  two  amalgamated  copper 
platen.  The  condenser  was  charged  by  six  Leyden  iar«,  ana  the 
abaorplion  measured  liy  a  quadrant  electrometer.  The  r*sults 
WiR  that  quartz  h.->d  al«mt  r.t.c  ninth  the  absorptive  power  of 
llliu,  :nnd  calcite  rone  at  Dr.  Hopkinson  Mid  that  the  kinj 
wglass  was  im{K>rtant,  nnd  ibrtu  d  4ibLs  on  the  theory  that  the 
abiiorption  was  due  to  heterogeneity;  paraffin  wax  bad  little  alisorp- 
tire  power,  and  yet  was  very  heterogeneous.  Professor-.  Perry  and 
Ayiton  thotight  that  two  non-homogeneous  substances  in  combina- 


tion might  have  no  residual  charge.  Mr.  Lewis  Wright  suggested 

that  the  ojitical  cliaractcr  of  crystals  should  be  considered  in 
these  exjicriments,  whicli  mti^ht  !>c  exfcndeii  to  other  crystals. 
Calcitc  is  uniaxial. — Prof.  Minchin,  of  Coo])er'8  Hill,  Engineerinff 
College,  described  his  new  absolute  sine  electrometer.  'TbS 

consists  of  two  metal  plates,  in  one  of  which  is  an  aperture 
nearly  closed  by  a  ir.cta!  trap-vLiiir  suspended  from  the  plate  by  two 
fine  platinum  wire-,  and  r  esting  against  fine  stops,  when  the  plates 
are  hung  vertically.  These  plates  .are  c  innec'eil  to  the  poles  of  the 
cell  to  be  mca'urcd,  and  tilted  out  of  the  vertical  till  the  attrac- 
tion of  the  whole  plate  on  the  5uspen<ied  trap  or  shutter  is  jut 
balanced  by  the  w  eight  of  the  latter.  The  electromotive  force  is 
then  proportional  to  the  sine  of  the  angle  1  .f  displacement.  Dr. 
l.x>dge  remarked  that  the  apparatus  combined  sensitiveni  ss  with 
practicability.  The  E.M.F.  of  a  sin'/le  cell  c'-ild  be  measured 
by  it,  whereas  Thomsrm's  .absolute  electrometer  could  only  give 
the  total  of  a  numlx-r  of  cell  .  I'ruf.  Ayrt.in  stated  that  he  and 
Prof.  Perry  ho]>C'l  to  mndify  the  in  trumci  t  in  the  direction  of 
sensitiveness  by  adding  another  pl.ite  and  ^d'^iiig  it  a  hi,jl;  charge. 
Dr.  Coftin  su^jj^c^tcd  reversing  the  proce^^  of  taking  an  obser- 
vation.—Pr..f.  Foster  read  a  pajier  by  l):.  J.  F.  Mills,  ,,a  the 
ascent  of  boll  nv  glass  balls  through  liquids.  A  gias.-,  lall  of  a 
pear  shape  rises  through  a  licjuid  with  a  -ensibly  uniform  velo- 
city, wliich  varies  with  the  liquid.  The  time  of  ascent  is  pro- 
portion.al  to  the  s :|uare  of  the  diameter  of  the  vessel,  and  depends 
of  course  on  the  sjKcific  gravity  of  the  contents  of  die  bulb. 


liquids  in  this 
hould  be  of  a 


Dr.  Mills  measures  the  dcn-ity  of  ga-cs  and 
manner.    Prof.  Perry  thought  that  the  bulb 
thi^c  bavfof  ao  ttfrnUmA  allies. 

Oeoloffieal  Society,  May  11.— R.  Etheridtre,  F.R.S^  pie. 
lident,  in.  the  diair.— Joseph  Dedey,  George  Kilgour,  Grlqua- 
fawd  Wed*  Sooth  AMca,  and  Roderick  WilUam  MacLeod 
were  deded  Fdlowa  of  the  Sodebp.— Tte  fnUowiitf  commnni- 
cations  were  tend :— Notes  on  the  sriMcnuuna  of  the  bone-bed 
at  Atist^  ncnr  Bristol,  with  the  dcsotiption  of  sooaenew  genera 
•ad  •Pedo^lnr  James  W.  Dad«.  F.&A.,  F.G.S.  Hw  Ibaril 
I  described  h 


ni  this  paper  are  firom  the  RhMie  had  at  And 
Passa^fc  The  fishca  hdot^  to  die  ciders  PfawiodoBi  and 
Ganoidei,  some  of  the  fomer  beine  of  eouidecaUa  sbtk  It  is 
inJerred,  from  the  Intemdxtwe  of  sanriaas  and  fishes^  tfiat  the 
deposit  is  the  result  of  shaUow  water  eaiiUiy  near  land,  inwUA 
the  fishes  lived  and  the  Sauriaas  occadondly  dl^mted  them- 
selves. Besides  the  fossil  remains  of  the  ammals  whieh  lived 
during  the  depoutioa  of  the  And-hedib  ttcK  are  also  odwn 
which  appear  to  have  been  derived  finn  ^  Monntaui  Lime* 
stone  and  the  Coal-meaanei^  rerwsenting  sndi  fenem  as  Asm- 
modus,  Pstphodus,  HHMhtt,  maS  atntftyekka.—On  sooe  fidi- 
spines  from  the  Coal-measures,  by  J.  W.  Dads,  F.S.A.,  F.G.S. 
— The  author  described  in  this  paper  three  spedes  oiFa  new 
genus  of  fossil  fish  from  the  Carboniferous  formation,  two  of  die 
species  haWng  been  found  in  the  Cannel  coal  of  the  West  Riding 
of  Yorkshire,  and  the  other  in  the  Hnrghlea  limestone,  near 
Edinburgh.  AnodmUuatiAiu  is  a  .straight  spine,  ofieriiw  many 
points  or  resemblance  to  °ome  of  the  Pleuracanlhs ;  itvhas  a 
similarly  close  grained  micru-copjical  structure,  the  intemd  cadty 
opens  terminally  at  the  base  of  the  spine,  and  it  was  not  deeplv 
imphinted  in  the  flesh  of  the  fish.  It  however  differs  from  all 
the  Pleuracanlhs  in  bdag  quite  free  from  external  denticles;  its 
surface  is  plsitt  or  h«t  dighllT  striated,  whilst  that  of  IHtMra- 
cantkui  always  possesses  a  double  row  of  denticles  either  ran|«ed 
laterally  along  the  exposed  part  of  the  spine  or  in  some  position 
between  the  lateral  and  posterior  aspects  of  the  s])ine.  It  is 
pomble  thd  evidence  may  be  discovered  which  will  render 
necessary  the  removal  of  tbe$e  spines  to  the  genus  Pleurtt. 
canikus ;  but  at  present  there  is  no  evidence  that  such  is 
advisable.  All  the  specimens  of  PltimKanUuu^tit  fourd 
assodated  with  teeth  or  shagreen  have  been  aimed  with  the 
double  row  of  denticles,  and  at  present  no  evidence  edtta 
that  spines  without  denticles  were  a.ssociated  with  remains 
of  this  genus.  It  is  therefore  considered  best  to  institute 
a  new  genus  for  the  three  species  with  the  name  A tiiiJtm' 
laeamthus,  in  allusion  to  its  having  n  1  teeth  or  denticles.— 
On  some  specimens  of  lyiasfopoi  a  and  Stoi'uxlop.^ra  from  the 
Wcnlock  limestone,  by  Fr.aiu-:-  1'.  1  "ngc,  F.li.S.  Mr.  Lonse 
showed  and  described  so!i;'.'  ..-..iinens  of  liryozoa  from  tnC 
Wenlock  limestone  of  Dudley,  wbicli  he  comivared  with  corre- 
sponding forms  from  the  Oolites  and  later  periods,  and  pointed 
out  the  close  similarity  of  the  Silurian  with  the  later  forms,  in 
respect  of  the  shape  and  dimensions  of  the  cells,  as  well  as  in 
the  habit  of  ccenoedc  growth.— On  a  new  spedes  of  PltMtamnu 
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{P.  C0nyhear{\  from  the  Lnwer  I  i.i-  of  Clurmoulli,  with  obser- 
vations on  P.  mts;actphaluf,  St>ltc!il>urv,  and  /'.  haihy.fphttlus, 
Owot).  l  y  I'r.  f.  W.  J.  SoUas,  M.A..' F.K.S.K.,  F.G.S.,  &c., 
Professor  of  Cc  ilojiy  in  L'niven-ity  CnUes,'?,  Hristol  ;  accom- 
panied by  a  supplement  on  the  ^'cological  iJistri'  iitiim  of  the 
gemw /V('/.'i.?"'»?,  tiy  G.  F.  Wliidbornc,  M.A.,  F.CI.S.  The 
greater  part  of  this  paper  was  devoted  to  the  (le^c^iption  of  a 
remarkably  fine  s]H;i;imen  of  PUsiosnnrHt  from  the  Ammimiifs- 
obtusus  tone  of  llic  I.fnvrr  I.ias,  C'larmouth.  For  the  s[>ecie» 
the  niitne  of  P.  Couyi.ari  is  i)ropo<e<l.  p.  Cmyheari  ijfrees 
closely  with  /'.  h!h,-tU,;ii  in  the  relative  length  of  head  and 
neck;  but  it  lia^  ci^;ht  nvxc  cervical  vertebra:  than  the  lait- 
mentioned  syv-cies.  In  the  number  of  the  cervical  vertebrae  it 
agrees  with  /'.  hiymahs{\>ndylus,  but  has  a  much  larger  cervico- 
ccphalic  index. — On  certain  f|uartrite  and  sandstone  fo^s^lifero^» 
pel  bli-s  111  the  drift  in  WarwicVshire,  and  their  tirol«able  identity 
with  the  true  I  nwcr  Silurian  pebbles,  »ilh  simiW  fo«.-il»,  in  the 
Trias  at  Bud!cii,'h  Salterfon,  Devonshire,  by  the  Rer.  P.  B. 
Brodie,  M.A.,  M  S. 

InBtitution  of  Civil  Engineers,  M;iy  10.  — Mr.  Brunlees 
F.K.S.E..  vice-prcH'ltnr.  in  the  chair.— 'l  i-.e  pajier  read  w.i^  on 
loipedo  boats  and  light  yachts  for  \\\^  s(>eed  stenui  navigation, 
bflfr.  John  Isaac  Thornycroft,  M.Iii>t.  C.E. 

M«t«orological  Society.  May  18.— Mr.  G.  J.  Symons, 
P.K.S.,  nraidcnt,  in  the  chair.— D.  W.  lljrker,  R  Jumeaux. 
W.  CMrichc.  H.  Porter.  W.  Roper,  and  Kev.  G.  R.  Wynne 
woe  cketM  FeUowt  of  the  Society. — Hie  followine  pap^ 
wen  read : — Comparison  of  Kobinron's  and  0«ler'a  anemcimeten>, 
with  remarks  on  anemometiy  in  general,  fay  Richard  II.  Curtis. 
The  mthor  in  this  paper  gives  a  very  clear  statement  of  the 
pfttent  slate  of  anemometry,  and  points  out  the  defects  in  Osier's 
and  Robinson's  anemometers,  which  are  the  chief  forms  of  re- 
eofdiag  instruments  used  in  this  country.  — Notes  on  waterspouts 
ohwnred  at  Cannes  in  January  or  February,  1872,  by  the  Hon. 
F.  A.  Rollo  Knssell,  M.A.— -On  some  Swedish  meteorological 
obwrratioa»  in  connection  with  the  relum  of  the  seaaons,  by 
Alexander  Beaadey,  M.InBt.CE. 

Paris 

Academy  of  Sciences,  May  16. — M.  Wurtz  in  the  chair. — 
The  following  paper*  were  read  ; — Meridian  observations  of 
iroall  planets  at  the  observatories  of  Greenw  ich  and  I'.in-  diiriji?; 
the  first  quarter  of  1881,  communicated  by  M.  Mu.;cbc?. 
Nebote  discovered  and  olrserveti  at  the  Oliservatory  of  Mar- 
seilles, by  M.  .Stcphan. — On  the  sup]X(seil  presence  of  ProteacesB 
of  Australia  in  the  flora  of  ancient  F.urope,  by  M.  de  .Sa|v>rta. 
He  give-  reasons  for  doubtinj;  the  sii]i]K>sed  relatii^n  of  the  fo«-il 
plants,  and  the  anomalous  direct  iuii)laiitati"ti  in  the  he.nrt  of 
ancient  Furoi  e  of  a  whole  colony  of  planl>  thai  arc  n  nv  c  11- 
fined  to  a  re.;iiin  in  the  southern  hemisphere. — M.  Hcrtlielot  pre- 
sented the  second  e<lition  of  his  "Tmite  ele:iienlaire  <le  Lhimic 
organit|uc  '  (» Inch  i-  ait  uit  double  the  first). — Ke|>ort  i  n  a  memoir 
of  M.  Orarff  relaiivf  .  a '-.•l  ies  of  experiments  at  the  Fiireos  reser- 
voir on  oultb)W  <if  water. — On  the  traii^fornintioti  nf  ni  trjihine 
i'lto  Cihleiiic  and  homologou-.  h.T^-ci;,  liy  M.  ( "ircmanx.  Codeine 
he  regard"  a^  a  incthylic  ether  of  morphine,  considered  .is  phcn'd. 
He  transforms  m'-rjihinc  into  kIciiic  by  heating  it  with  alc  riholic 
pota.sh  or  scxla  and  iotlide  of  methyl.  Usin^  cthylic  i  '<lide,  a 
new  base  is  got,  homologous  with  codeine  ;  indeed  a  SLries  of 
these  (as  the  author  calls  ihem)  may  be  had,  as  nume- 

rous as  the  series  of  ethers  of  an  alcohol. — On  tlie  mi.st 
ancient  reptiles  found  in  France,  by  M.  Gaudry.  lie  pre- 
sented a  fine  specimen  of  remains  of  Stnti>r<uhi5  lii^min^tm. 
hy  their  cnlartjed  ritis,  the  arrangement  of  the  thorax, 
the  'calcs  with  spines,  and  c-']>ccially  the  charriclers  of 
the  humerus,  the  I'emiinn  reptiles  of  France  (like  onie  fo-- 
sils  of  Soulh  Africn,  I  :  ;icd  by  Prof.  Owen),  somcw  J  nt  lrs;e- 
the  wi  le  intLrv  U  t  i  .*  ten  reptiles  and  luonotrcmatous  mammalia. 
They  have  Ir.n  i|  rr-  i/mblance  to  reptiles  of  the  Trias,  and  to 
iho- c  of  the  l  eniiim  in  llie  United  States,  studiol  by  Mr.  Cope. 
— Observations  I  in  S"  if  Is  comet  at  Mar>seilles  (  )hserv;it.  iry,  ly 
.M.  Uorrelly.-  )n  the  se]  ara(lMii  if  roots  of  miaicnca!  ci  juatio  is, 
by  M.  I  aL;ueire. — C).i  the  prinriple of  conservation  of  electncilv, 
by  M.  l.ipp.nann.  The  priruiple  is  exjprc^scxi  hy  a  condition  of 
inte-.n"a''ility.  In  tl  i.  nu-m  11  ihr  n  ith  irV  method  of  analysis  is 
.applied  lo  various  phenomena — ■iilaMlion  of  f;lass  of  a  I.evden 
jar  -luriiiu  char.;e,  electrisati  n  by  compression  of  hcmiliniial 
crystals,  and  pyroelectricity  of  crystals.  The  existence  ai.d  liw 
of  certain  new  phenomena,  not  yet  vcnfied,  arc  <icihice<l. — On  a 
mode  of  graphic  representation  of  phenomena  produced  in 


dynamo-etedrle 
characterislie  of  ^ 


by  M 
ne,  is  got 


fint  broken  between  the  ring  and  the  odtiac 
known  current,  front  u  cxtenMl  wwea^  tt  aaai  thiwigh  ttie 
latter.  The  ring  ia  then  mtnlcd  wllh  •  ^wcn  fdocillf ;  then  the 
dilbKBoe  of  potanlid  hitweeB  the  two  exlKKitiei  of  die  (broken) 
ininced  dienit  is  nearared.  Thefuuffliiy  emrait  ii  wied, 
and  Iti  utenritlH  are  taken  as  ahwiaiK ;  the  ordiBntes  nc  the 
diibicaces  of  potential  of  the  end*  of  the  indnced  dreoh. — 
On  the  theor*  of  routory  polariHtioat  by  M.  Mallaid. 
-—Ob  Ifae  hydrates  formed  hy  dilorida  w  cakiitgi,  by 
M.  LttoBfMf.  He  rccogni^s  the  criateaoe  of  CaClHOp  or 
CaCIzIIO,  of  CaCl4HO  (only  under  \vf),  and  of  CaOoHO 
(under  65*).— On  the  lolnbillty  of  niercurons  chloride  in  hydro- 
chloric "  "  ' 
alkaloids 

bchava'tee  dmlk  rterilited  l  y  beating,  and  contains  nothing 
capable  of  pndocing  niicroFcopic  organisms  or  any  fermentn* 
tion;  thnsM.  Bdchamp's  observations  (1866)  are  controverted. 
—Ob  the  aystalllsatioa  of  alumx,  by  M.  Loir.  The  different 
faces  of  a  cnrttal  hnve  not  the  same  attractive  pou  er  towards  the 
solntios  of  the  nbataiwe  employed  to  feed  it.— Phyllotaxy,  by 
M.  Baron. — Stndies  on  (he  coal  formation  of  Commentry,  by 
M.  Fazol.  He  supposes  that  all  the  materials  of  this  formation 
have  been  carried  by  water  and  deposited  in  a  deep  lake  during 
a  tranquil  geological  period. — On  the  milch  sheep,  by  M.  Tayon. 
There  is  an  inverse  correlation  between  the  prodnetion  of  wool 
and  that  of  milk.  The  presence  of  liairs  directed  upwards  OB 
the  teats  and  neighlKinring  parlA  is  noticed. — On  the  altentians 
of  milk  in  sucking  bottles  ascertained  along  with  the  presence 
of  a  cryptogamic  vegetation  in  the  caoutchouc  tube  iitted  to  the 
glass  bottles,  by  M.  FaavcU  Of  thirty-one  mckiog-bottlcs 
examined  ia  the  ateha,  tweaty'^ght  mntalnrd  tliia  cryptogandc 
vfgelatian. 

ViBNIfA 

Imperial  Academy  of  Sciences,  May  19.— V.  Rurg  in  the 
chair.- — I'r.  W.  r.icdcrmann,  contributions  to  general  nerve  and 
iTiUscle  ;'liy  ii>li);:y  (j  art  vii.)  :  on  the  chemical  changes  dorinc; 
[xilar  exLilation  by  electric  currents.  — fV.  F.  Wei&s,  supplement 
t-i  his  communication  i,f  .May  12  on  the  Swift  cniet.  -  I'rof.  I.. 
\'.v  .  Zepharovieh,  cry-lalli  iL;riiphical  o|>tic  examinations  into  the 
cimplior  ilerivate-.  —  i  ir.  Hails  MoILsch,  on  the  dcpo-its -if  rar- 
b  mule  of  lime  iti  t!ie  stems  <if  dicoJylodonous  WfHid.— Pr.  F. 
Lippich,  contributions  to  the  the.  ry  ■  f  the  Polyhcdra.  —  O. 
Czetecxka,  researches  into  yea.st. — T.  I  iaubncr,  on  the  magnetic 
bdnvkmr  of  inm  powders  of  diflisrentdeaBilr.  ■ 
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ARCTIC  ECHtNODERMATA 

A  Memair  on  Utf  Echiiwd<ruuita  of  the  Arctic  Sea  to  the 
West  etf  GrtaUamL  By  P.  Martin  Duacao,  F.K.S^ 
anl  W.  Itecy  StadeD^  Ppt     Six  PUtei.  (Londoa : 

Van  Voorst,  iSSi.) 

MESSRS.  DUNCAN  AND  SLADEN  will  receive 
die  tlHuda  of  nohii^  f«r  Hw  pd)lieMtio»  of  thts 

memoir,  whirh  ou-e  its  importance  as  much  to  the 
care  with  which  u  has  evidently  been  prepared,  as  to  the 
ialarest  of  the  groi^  with  which  it  deals,  and  the  value 
that  it  lias  in  being  a  monojpaph  of  a  definite  aoologioal 
region.  The  time  woukl,  indeed,  seem  to  Itave  come 
when  no  further  question  is  possible  as  to  the  existence  of 
a  diaiacteristic  circumpolar  ^una ;  nearly  ten  years  ago 
PiraC  Alex.  Agassis  dnected  attention  to  the  ^de  distri- 
boticm  of  that  common  form,  which  has  unfortunately  so 
leiy  lon^  a  name,  the  regular  Echinid — Strongylocenlrotus 
irtitchiensis,  in  his  "  Revision  of  the  Edlini/'  and  the 
researches  of  Mr.  Secbohm  ha\  c  Ud  him  to  a  similar 
conclusion  as  to  the  circumpoL-ir  distribution  of  Birds. 
Fiudier  evidence  is  ^iven  the  present  anthon,  1^0 
sum  up  the  nutttr  thus  :  — 

"  When  these  dctnili  are  carefully  considered,  it  becomes 
evident,  that  each  one  of  the  great  groups  of  Echinodenuata 
tells  tlie  same  slop*-  rc^jarding^  distribution.  The  fiiuna, 
as  a  whole,  is  not  ;m  e.xtenstcin  northwards  of  species  from 
more  temperate  climates,  but  is  essentially  circumpolar." 

Wliere  the  range  is  so  wide*  considerable  variations  arc 
to  be  expected  in  the  characters  of  the  species,  and  we 
feel  inclined  to  attach  as  much  importance  to  the  accounts 
vhii^dM  autbora  give  of  the  variatieli»liiey-ba«e  been 
abfeto  observe  as  to  theirtcchniml  zoological  definitions 
at  Ifeei  species.  We  have  been  unable  to  find  in  the 
nemoir  any  noHcc  of  the  nainber  of  specimens  which 

were  accessible  to  the  authors,  but  we  believe  it  was  quite 
large  enough  to  have  :nade  the  account  of  v.\rie(al  forms 
a  necesanijr  part  of  a  complrte  aooowiL 

It  was»  atrany  nM^  laiga  cnongb  to  mahe  the  mimber 
of  new  speefes  very  small ;  a  new  Anttdon,  a  new  member 
of  .S.an;"   interesting  genus  rtdi\e!l,i<.ter,  to  which  Mr.  ' 
Sladen  has  given  the  appropriate  name  of  paUeexrystallMSy  I 
make  op,  with  an  OpUniid  described  by  Prof.  Duncan, 
tbeanm  of  our  f^-ains  in  that  direction.    .So  striking  were  ' 
the  Characters  of  this  Ophiurid  that  it  was  found  necessary  j 
Id  form  a  new  grans  for  its  reception ;  curiously  enough 
Dr.  Duncan  praposed  a  generic  term— Z.»c/iv7;/(r— which  1 
has  already  been  twice  used  in  zoology ;  but  this  was  a  ' 
matter  of  slight  importance,  as  Messrs.  Koren  and 
DaaicUsen  had  the  priority  in  recognising  the  generic  | 
fistinction  of  the  Opbtorid  in  question,  and  of  giving 
it  the  name  of  Ophioplcura.     This  priority  was  how- 
ever merely  a  matter  of  months,  and  not  of  years,  as  the 
Eogliah  naturalist  would  lead  us  to  imagine  by  leaving 
uncorrected  in  his  proof  the  date  of  1867  for  1877  (see 
t&m.  (it  p.  54).    Dr.  Duncan  holds  to  the  view  he  cx- 
pieesed  in  1878  that  the  form  has  aiifinities  withAmphium 
and  Opkio^pkttj  what  Prof,  Lyman's  views  are  it  is 
impoeaible  to  sute  very  definitdy,  bat  from  the  position 
wlikh  he  has  given  to  OpJmpkma  In  his 
Vou  XXIV.— No.  605 


"  Prelim!  nary  List,"  it  would  sectnth.at  he  attaches  gre.iter 
importance  to  its  Ophioglyphan  than  to  its  Amphiuran 
characters. 

Weaie  not  ^te  sure  that  we  should  agree  with  some 
of  Mr.  Sladen^s  views  on  nomenclature ;  but  it  is,  we 

fear,  too  late  now  to  raise  a  protest  against  tl;e  use  of  the 
I  term  AsUraamiJmMj  as  the  genua  to  which  the  name  is 
'  applied  has  some  eiglrty  constituent  species,  it  would  be 
a  ni.itter  of  satisfaction  if  of  the  parties  who  use  Asttfo- 
caut/iioH  or  Asttrias  one  or  other  would  yield  to  the  aigi^ 
menta  adduced  by  the  others.  We  must  confess  that  for 
ourselves  the  latter  tenn  appears  to  have  every  advan- 
tage Ixjth  of  right  and  of  convenience  over  the  more 
tmwieldy  title  of  Miiller  and  Troschel.  It  is  much  more 
satisiactory  to  direct  attention  to  the  way  in  which  the 
authors  have  grappled  with  hn  old  and  unknown  synonym 
in  the  case  of  .•htr\!fihy/i'>!  .'Uuiisi://.  In  the  \ear  iSig 
Dr.  Leach  i^iplied  the  specific  term  arcticus  to  a  sped* 
men  of  ^  GergMmtf^his^^  brought  home  by  Sir  John 
Ross  :  the  definition  of  this  species  was  too  amhigumis 
and  short  for  practical  purfwscs,  and  it  was  not  until" 
Stimpson  described  the  Invertebrates  of  the  Grand 
Manan  that  the  Arctic  form  got  the  name  by  which 
it  has  since  been  called  by  ex'ery  naturalist  who  has 
had  occasion  to  mentioa  it ;  Lyman,  Vcrrill,  Liungman, 
Lutken  and  Norman  have  all  known  it  as  Astropkytm 
AgeuskU.  The  ^ledmen  wfaidi  is  supposed  to  be  Ae 
type  of  Leach's  description  has  no  title  iitachctl  to  it.  or 
any  known  history ;  in  other  words,  it  can  never  be  known 
wlut  Leaeb  meant  to  describe,  though  it  is  easy  enough 
to  ■  under  these  cinnims'anct  s  'by  detailing  whioh 

the  .uuhors  take,  as  wc  hope,  the  v»md  out  of  any  mCK 

bibiin-r.i]<i'.cr's  saiu),  " we do not fed  jnstified in  wstoriwg 
Dr.  Leach's  name." 

This  is  an  eminemly  satisfactory  eonolusion  ;  fll-dnwn 
definitions  and  unlabelled  or  wrongly-labelled  sperimens 
hare  had  Uicir  dayv  ^d  a  good  lo^g  day  has  it  been,  in 
bamperiDg  Ae  pteBiess  of  a  gnwrfag*  sekmce ;  if  teol^ 
is  to  advance  with  the  other  branches  of  biology,  a  purist 
sense  of  justice  must  not  step  in  and  lead  us  continually 
away  from  the  real  business  of  natural  history  to  the 
drv-.isdust  occupation  of  elaborating  synonymical  lists. 
A  dictator-speaker  and  some  rules  of  urgency  might  wdl 
be  invented  in  the  interests  of  zoological  progress. 

The  six  plato%  on  which  twen^-six  of  the  thirty  apedea 
described  in  riifo  vohtme  are  carefully  figured,  make  a 
\tx\  usefid  addition  to  a  work  whirh  the  Government 
Grant  Fund  of  the  Royal  Society  were  fully  justified  in 
suhaidismg.  F.  J.  B. 


GREEK  GEOMETRY 
Gri  ik  Geometry,  from  ThaUs  to  EucliiL    Part  1 1.  By 
G.  J,  Allman,  LL.D.   Extracted  from  "  Hcrmathena,"' 
Vol.  iv.  No.  vii.  49  ppk  (Dublin :  University  Press, 
1S81.) 

IX  Natukk,  voL  xviiL  p  291,  we  briefly  reArrad  to  the 
first  part  of  Dr.  Allman's  work,  which  gave  an  neooonC 
of  the  earlier  geometers,  more  especially  treating  of  the 
labours  of  Thalcs  and  Pythagoras.  The  opening  years  of 
the  fifth  century  before  the  Christian  em  were  very  dark 
onea  for  Greaee^  but  "tihen  fdhMredthe  g^oos  struggle 
...  A  solid  bftria  wis  fboa  Ud  for  die  development  of 
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Greek  commerce  and  for  the  interchange  of  rireek  thought, 
and  a  brilliant  period  followed — one  of  the  most  memor- 
able in  the  history  of  the  world."  Athens  became  the 
centre  of  all  intellectual  movement  To  her— the  Athens 
of  Pericles — came  Hippocrates  of  Chios,  and  *'in  this 
city  t;cometry  was  f5r>t  published." 

Our  author  agrees  vith  Hankel  (against  Produs)  as  to 
the  important  influenee  of  the  Eleatics  (Parmenides  and 
Zeno),  "  not  only  on  the  development  of  geometr>-  at  that 
time  (circ.  450  n.c),  but  further  on  its  subsequent  pro- 
gress fal  respect  of  method"  Clairaut,  in  his  *'£]emeilts 
of  Geometry"  (neoently  translated  by  Dr.  Kaines,  the 
original  text  is  cited  hy  Dr.  Allman),  notices  this  influence 
in  the  case  of  Euclid.  The  par.ido.xcs  of  Zcno  led  to  the 
banishment  of  the  Infinite  (which  plays  so  important  a 
part  in  the  modem  treatment^  "the  tn6Di(dy  small  as 
well  a?  the  infinitely  great."  What  Hippocrates  may 
very  fairly  be  supposed  to  have  done  in  relation  to  the 
sqaaiing  of  the  circle  is,  we  think,  well  put.  "  Simplicius 
has  preserved  in  his  '  Comm.  to  Phys.  Aiuc.'  of  Aristotle 
a  pretty  full  and  partly  literal  extract  from  the  '  History 
ot  f'.oninetry'  of  Eudemus,"  It  is  to  Bretschneider  we 
owe  a  careful  revision  and  emendation  of  this  fragment, 
and  our  anthor  has  skilfully  attempted  to  detennine  what 
is  5im|riictUS  and  what  is  simply  Eudemus  in  this  accoimt. 
It  is  curious  that  Bretschneider  merely  notices  the  "  cir- 
cumstantiality of  the  construction  and  the  long-windedness 
and  the  over-elaboration  of  the  proofs,"  and  TIankcl 
expresses  surprise  that  this  fra^ient,  '  150  years  older 
than  Euclid's  Elements,  nlrculy  bears  Uiat  character, 
typically  fixed  by  the  latter,  which  is  so  peculiar  to  the 
geometry  of  the  Greeks."  Had  Ae  present  pamphlet 
been  conAncd  to  the  elucidation  of  this  single  matter  it 
would  have  had  a  sufficient  raison  d'itre. 

The  next  geometer  whose  contributions  to  geometry 
are  determined  and  discussed  is  Democritus,  more  usually 
regarded  as  a  philosopher.  At  this  btagc,  too,  our  author 
takes  stock,  and  shows  that  the  progress  rahde  in  this 
(about)  half-century  interval  since  Pythagom  mainly 
"  concerns  the  circle.** 

\Vc  m  tc  the  connection  of  the  name  of  Hippocrates 
with  another  of  the  famous  problems  of  antiquity,  vis.  the 
duplication  of  the  ciibe :  he  seems  to  have  been  the  first 
to  reduce  this  question  to  the  finding  of  two  mean  pro- 
poriion.ils  hclwcen  two  given  straight  lines,  the  greater 
of  which  is  double  the  less.  Many  interesting  particulars 
are  given  in  connection  with  this  problem.  The  general 
problem  is  stated  to  have  been  first  solved  by  "  .Archytas 
of  T  IT' ntuin,  then  by  his  pupil  Eudo.\us  of  Cnidus,  and 
thirdly  by  Menaxhmus,  a  pupil  of  £udoxus " ;  this  last 
used"thecoaicseetions  which  he  had  discovered.**  A 
third  prriblem,  the  tri-section  of  an  anj^le,  also  came  to 
the  front  .ibout  this  time.  Dr.  .Allman  fully  discusses  this 
also,  and  shows  that  it  was  one  which  was  fahly  wfdifat 
the  reach  of  a  Pythagorean.  Montucla  however  attributes 
to  Hippi.as  of  Elis,  a  contemporary  of  Socrates,  the  in- 
vention of  the  quadratrix  (the  quadratrix  of  Dinostratu s), 
by  means  of  which  (in  a  quite  different  way  from  Sylvester's 
Fan)  an  angle  can  be  not  only  trisected,  but  dhrided  into 
any  number  of  equal  parts.  .Mlinan  sides  with  Hankel 
and  shou  ,  the  improbability  of  Hippias  being  the  in- 
ventor, bu"  he  is  against  him  when  he  refers  the  method 
of  exhaustions  to  Hippocrates  of  Chios.   It  will  have 


been  seen  that  the  great  geometer  of  this  period  is  Hippo* 
crates,  "  who  seems  to  have  attracted  notice  as  well  by 
the  strangeness  of  his  career  as  by  his  striking  discovery 
of  the  quadrature  of  the  lune."  The  unfavourable  state* 
meats  of  Aristotle,  Eudemus,  Jamblichus,  and  Eutechts 
are  examined,  and  part  of  the  summing  up  is,  "  \\'e  ;nay 
fairly  assume  that  Hippocrates  imperfectly  understood 
some  of  the  natter  towMeh  he  bad  lisienedi  bwI  diat, 

later,  when  he  published  what  he  had  learned,  he  did  not 
faithfully  render  what  had  been  communicated  to  him." 

An  examination  of  this  p.amphlet  still  further  v 
that  the  writer,  while  carefully  using  the  recent  works  of 
Bretschneider,  Hankel,  Cantor,  and  others,  has  bhnself 
gone  over  the  original  authorities  and  formed  his  own 
opinions  upon  the  difficult  questions  that  turn  up.  It  is, 
in  our  opinion,  a  most  vahuMe  contiibntion  to  the  sabject, 
and  we  shall  be  glad  when  the  piecemeal  work  in  "  Her- 
mathena"  is  done,  and  the  book  appears,  as  we  believe  it 
is  the  writer^  intention  that  it  should  appear,  in  proper 

book  form  as  one  work. 


OUR  BOOK  SHELF 

The  Zoohi^iiitl  Record  for  1.S79.  lieing  \'olume  Sixteen 
of  the  Kecord  of  /oiilo],,'i<-al  Literature.  Edited  by 
Edward  C.-ild'.\  cll  Kye,  1  .Z..S.  (London  :  John  \'an 
Voorst,  for  the  Zoological  Record  Association,  1881.} 

THE  editor's  promise  to  the  members  of  the  Zoological 
Record  Association  has  been  kept,  and  the  Record  for 
1879  was  published  in  the  month  of  .April  in  this  year. 
\Ve  gladly  note  in  addition  his  confident  expectation  that 
the  Kccord  for  iSSo  will  be  published  ere  the  present  year 
ends.  This  sixteenth  volume  contains  nearly  700  pages 
of  well-condensed  records  of  the  literature  of  zoology  of 
1879.  The  lion's  share  of  the  hard  work  has  fallen  to 
Mr.  W.  F.  Kirby,  who,  with  Mr.  McLachlan,  records  the 
literature  of  the  Insecta.  The  Rev.  O.  P.  Cambridge 
gives  the  record  of  the  Arachnida  for  1878  and  18^9. 
The  Vermes  and  Echinoderms  are  done  by  PraC  Jeney 
Bell,  and  the  Coelenterata  and  Protozoa  are  ebtfaiorated 
hr  A.  G.  Bonine,  S.  J.  Hickson,  and  Stuart  Ridl^. 
The  works  on  the  Mammals  are  recorded  by  W.  A. 
Forbes;  on  the  Birds  by  Howard  Saunders;  on  tbe 
Reptiles  and  Fishes — alas!  that  we  should  have  to  write 
it— by  the  Late  gifted  A.  W.  E.  O'Shaughnessy.  Prof.  E. 
von  Martens  still  records  the  literature  of  the  Mollusca 
;  and  MoUuscoidca,  the  only  recorder  still  remaining  as  such 
\  of  that  small  group  who  came  to  the  assistance  of  Dr. 
Giinther  in  We  mist;  from  last  year's  list  of  recorders 

Ur.  C.  Lutken,  \\!io  eivLd  during  his  seven  years  well  and 
faithfully  ;  in  him  knowledge  and  experience  of  the  subject 
he  worked  at  were  combinra  with  much  tact.  The  British 
Association,  the  Royal  Society,  and  the  Zoological  Society 
of  London  have,  as  is  now  usual,  handsomely  assisted  in 
aid  of  the  publication  of  this  most  useful  vdtmie. 

Tbe  most  useftit  index  to  new  eenera  and  sub-genern 
seems  most  carefully  done  The  list  of  new  genera  is  for 
the  year  almost  1000 ;  so  that  evidently  the  toologknl 
kingdom  is  not  as  yet  worked  out. 

WUiskiri  Rttk^alL  1880.    (Marlborough:  C  Perkins 
and  Son,  Times  Office). 

TnK  compilers  of  this  carefully-printed  ami,  for  the  class 
of  publications,  luxuriously  got-up  annual  merit  our  hearty 
commendation  for  the  general  excellence  of  the  w  ork  ihuh 
put  before  us.  From  its  physical  geography  Wiltshire 
forms  a  well-marked  rainfall  region,  it  being  a  little  to  the 
north  of  the  centre  of  the  counj^  that  the  two  Avons 
and  several  tributaries  of  tbe  Tnanies  take  their  rise. 
From  this  plateau  the  country  slopes  northward  to  the 


uiyui^cu  by  GoOglc 


NATURE 


99 


Upper  Thames,  eastwards  along  the  Kennet,  southwards 
to  Salisbury,  and  westwards  along  the  North  Avon.  The 
rainfall  of  this  region  is  now  obaerved  at  twenty-eight 
•ladoo%  and  the  daily  amounts  are  printed  in  txUnsOt 
iad  the  eye  readily  notes  the  w^mnm  monthly  fiilK^ 
each  station,  these  being  printed  in  thicker  type.  On 
each  monthly  sheet  the  means  of  the  previous  ten  years' 
observations  arc  given  for  the  ten  stations  at  which 
obser\'ations  have  been  made  for  the  whole  of  that  period. 
The  mean  annual  rainfall  of  these  stations  for  the  past 
eleven  years  is  32' 14  inches,  the  monthly  maximum  l>cing 
3  49  inches  in  October,  and  the  minimum  183  inches  in 
March.  As  contrasted  with  the  more  strictly  ccntr.il 
districts  of  England,  the  summer  rainfiill  is  relatively  Ic&s, 
and  the  autumnal  aildlrfaiteriBinfalls  greater;  and  as  con- 
trasted with  places  more  tnen  to  the  Atlantic  to  west  and 
soadi-wcstward,  the  rainhul  is  relatively  greater  in  summer 
and  leas  is  winter.  Ataeventeen  stations  obaervations  have 
bean  made  lor  at  least  Ax  years,  at  which,  if  the  averages 
he  struck  for  the  eleven  years,  differentiating  where  neces- 
sary, the  largest  mean  rainfall  is  seen  to  be  40  32  inches 
at  Corsham,  near  the  summit  of  the  \o\vg  ridge  sepnr.iting 
the  North  Avon  from  its  tributar\  liox  lirook,  and  the 
smallest  -976  inches  at  Pen  Hill  in  the  north  on  the  high 
gTOunil  between  the  Thames  and  its  tributary  the  Cole ; 
—  the  former  being  one  of  the  hei^'hts  most  open  to  winds 
from  the  Atlantic,  and  the  latter  one  of  the  most  shel- 
tered heights  from  these  winds.  As  regards  annual 
amount  and  variation  with  season  and  configiu-ation  of 
sorfaee,  the  rainfall  of  Wiltshire  curiously  resembles  that 
of  Deeside,  Aberdeenshire.  An  excellent  map  showing 
the  statieos  and  their  heights  and  the  physical  features  or 
the  ooimty  accompanies  the  Report 

PkfaunUt:  thtUr NMhartdHiatryandPrmetUalManagt' 
ment.  By  W.  6.  T^etmeier,  F.Z.S.  Second  Edition, 
greatly  enlarged.    (London;        -F/V/i/ Office,  1881.) 

Ms.  Tegetmeier  is  so  well  known  as  an  authority  upon 
pigeons  and  poultry  of  all  kinds  that  everything  which  he 
writes  on  the  subject  of  these  birds  is  sure  to  be  received 
with  attentioOy  and  it  is  therefore  scarcely  a  matter  of  sur- 
prise that  a  second  edition  of  his  well-known  "  Pheasant" 
book  dMald  have  been  called  for.  The  work  will  be 
finnd  invalnable  to  any  one  projecting  the  cultivation  of 
pheasaiits  either  in  <be  cevot  or  in  the  aidanr.  After  a 
brief  review  of  thelttbits  of  pheasants  in  a  wild  state,  the 
author  gives  ample  information  as  to  their  management 
in  preserves  and  in  confinement,  and  also  discusses  the 
much-vexed  question  of  the  gapes  and  other  diseases  to 
which  these  birds  are  subject.  The  second  portion  of  the 
work  is  devoted  to  the  natural  history  of  the  common 
pheasant  and  its  allies  which  arc  suitable  for  introduction 
into  our  woods,  and  also  treats  of  the  more  gaudily- 
coloured  Golden  Pheasant,  Monil,  and  other  species 
adapted  for  the  aviary.  Valuable  experiences  of  the 
rearing  of  these  birds  and  their  habits  in  confineiment  are 
given  Dy  Mr.  Tegetmeier,  who  seems  to  have  spared  no 
paint  to  BKike  his  booik  interesting  and  instructive.  The 
uhutntiou  have  been  executed  on  wood  by  the  weU- 
knowB  artist  Mr.  T.  W.  Wood,  who  haa  evidently  studied 
the  birds  in  a  state  of  nature ;  and  although  the  plumage 
of  the  pheasant  family  docs  not  lend  itself  readily  to  this 
style  of  illustration,  the  attitudes  of  most  of  the  birds  are 
happily  rendered,  while  some  of  the  figures  representing 
the  "showing  off*  of  the  male  biras  are  exoelkntly 
conceived. 

Xiuh  Ecuador.  Rdsebildt-r.  \on  Joseph  Kolbcrg, 
S.J.  Zweite  vcrmehrtc  Autl  iKc,  init  einem  Titelbild, 
140  Holischnitten  und  einer  Kane  von  Ecuador. 
(Freiburg-im-Breisgau  :  1881.) 

Trb  Archbishop  of  Quito  proceeded  to  Rome  in  1869  to 
attend  the  meetug  of  the  Vatican  Council,  and  be  bore 
with  him  a  cocnnisiion  from  Don  Garcia  Moreno^  Pre- 


sident of  Ecuador,  to  obtain  powers  to  establish  a  PoIy> 
technic  School  and  College  for  the  Republic.  As  a  result 
he  sent  to  Quilo^  in  1870^  two  Germans  vuSl  one  Italian, 
members  or  the  Society  of  Jesus,  i4io  should  lay  the 

foundation-stone  of  the  establishment,  and  in  187 1  Joseph 
Kolberg,  the  author  of  this  quarto  volume,  followed. 
The  murder  of  President  Moreno  in  .August,  1875,  gave 
a  death-blow  to  the  new  institution.  During  the  five 
years  of  his  sojourn  in  c mtrv'  Kolberg  had  been  in 
the  habit  of  sendmg  home  nutes  of  his  various  tours, 
sketches  of  the  manners  and  customs  of  tlu-  people  he 
mtt  with,  and  this  in  a  somewhat  methodic  m.mner,  as 
might  be  expected  from  a  professor  of  the  higher  mathe- 
matics. These  notes  and  sketches  were  published  from 
time  to  time  in  a  publication  called  SHmtmem  tms  Maria- 
Lockf  and  they  embraced  among  others  an  account  of  the 
voyage  out,  of  a  visit  to  Chimborazo,  and  an  aecoimt  of 
the  catastroplie  of  Havra  (1868),  ana  iwddental  to  these 
latter  chapter*  the  author  introouces  a  theory  of  volcanic 
eruptions  which  he  evidently  thinks  the  best  fruit  of  bis 
visit  to  Quito.  All  these  varied  sketches  and  others  on 
the  natural  history  and  geography  of  the  country  were,  at 
the  "  rei|ucst  of  iricnds,  "  re  published  in  one  liandsome 
illustrated  quarto  volume,  which  was  indeed  to  h.ive  been 
dedicated  to  President  .Moreno,  but  is  now  dedicated  to 
his  memory.  The  t"ir-<t  edition  was  edited  by  the  author's 
friend,  R.  Comelly,  S.J.,  and  was  published  in  1876. 
The  present  edition,  which  has  been  corrected  and  en- 
larged throughout,  has  been  published  imder  the  author's 
own  superintendence.  Some  of  the  wood  engravings  are 
new  and  interesting ;  others,  such  as  those  rMreecnting  the 
flying^fish  and  the  Coral  Island,  have  wdl  aamduelr 
generation. 

S€Cond  Report  0/  Uu  UniUd  Siaies  EHi0nuiegieaI  Com- 
mission  fnt  tkt  Years  1878  and  1879.  With  Maps  and 
Illustrations.  8vo,  pp.  32a,  and  Eight  Appendices,  pp. 
74.  (Washington:  Government  Printing  Office,  1880.) 
This  Report  of  the  tiiree  Commissioners  (Prof.  Riley, 
Dr.  Packard,  and  Dr.  Thomas)  apiMinted  to  investigate 
the  ravages  of  the  "  Rocky  Mountain  "  and  other  locusts 
forms  a  handsome  voltune,  got  up  in  the  exhaustive  and 
elaborate  manner  so  mxirked  in  all  the  U.S.  Goveramont 
publicationa.  It  is  exceedingly  difificult  to  give  an  ade- 
quate notice  in  a  short  space,  on  account  of  the  varied 
nature  of  the  subjects  touched  upon.  Our  readers  will 
gather  from  this  remark  that  "  Economic  Entomology  "  in 
the  proper  sense  of  the  term  by  no  means  occupies  the 
entire  volume,  nor  is  it  entirely  confined  to  the  ' '  Rocky 
Mountain  "  p>est  in  particular,  A  large  portion  is  occu- 
pied by  an  elaborate  investigation  of  the  habits  of  migra- 
tory i<K;ust.s  in  all  parts  of  the  world,  gathered  from  a 
host  of  publications,  some  of  them  of  ancient  date.  The 
connection  of  meteorological  influences  with  the  migra- 
tions and  development  of  North  American  locusts  is 
fully  examined.  Chapters  IX.  to  XI.  treat  on  the 
anatomy  of  the  locust,  and  form  valuable  contti- 
btttions  to  tiie  anatomy  of  insects  in  genoral,  such 
as  one  would  acara^  expect  to  find  in  a  rqMit  of 
tfiis  nature;  of  tiiese  Chapters  IX.  and  XI.  are  b^  Dr. 
Packard,  and  treat  of  the  air-sacs  and  brain  respectively  ; 
X.  is  by  Mr.  Minot,  on  general  histology :  these  are  illus- 
trated by  excellent  plates.  The  "  e  unoir  ii  '  .  haptcrs 
are  more  especially  by  Messrs.  Riley  .md  I  hoina-s,  andgo 
exhaust. vely  into  the  question,  more  eipeci.iJly  as  to 
attackme  the  in-ect  in  its  breeding-places,  experience 
pro\  ing  that  '.\.u  waged  against  the  migratory  swarms  is 
comparatively  useless  ;  in  connection  with  this,  sugges- 
tions of  a  very  broad  nature  are  made.  The  Government 
is  advised  to  encourage  settlement  of  waste  lands  and  the 
making  of  r.ailroads  conducing  thereto,  tO  induce  broad 
schemes  for  irrigation,  to  guard  the  pveMmt  timber,  and 
encourage  the  planting  of, forests,  to  oflect  judkions 
bondng  in  the  breeding-grounds^  covering  about  400^000 
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sqinre  miles  M  now  estimated,  to  institute  dlicient 
mtems  of  observatiens  and  warnings,  &c.,  &c.  Fkxrf. 
Riter  dreMis  «  aatittal  enemies  of  the  loois^  and 
illostiates  tiie  diapter  by  a  lemarlabtj;  well-eaecaied 

plate.  The  general  condtisioD  arrived  at  is  that  the  evil 
may  be  materially  modified,  although  atter  extermination 

is  out  of  the  <]iK-stiiin. 

The  lcnf;tli\  aiipcndiccs  \<\\'c  replies  to  the  oBictal 
circular  from  those  interested,  in  vMdely-sep.irntod  dis- 
tricts, often  showing  great  practical  and  frcc|uenlK  scien- 
tific knowledge,  sorrictimes  combined  with  the  iliojrical 
conclusions  at  which  agriculturists  often  jump.  Then 
there  is  list  of  spcries  ot  IcKusts,  &c.,  collected  in  the 
Western  States  in  1S77,  '^'tb  descriptions  of  new  species, 
woriced  out  by  Mr.  Scudder  ;  the  plate  illustrating  this  is 
not  so  good  as  usual,  and  scarcely  sufficient  for  scientific 
purposes.  A  general  bttiUograpby  of  locusts  (chiefly  com- 
piled by  Mr.  B.  Piekman  Maan),nom  1^  forwards,  must 
have  occasioned  great  labour,  ud  is  correspondingly 
valuable,  other  appendices  treat  on  the  flight  of  locusts 
flr.inslated  from  the  Italian)  ;  on  a  journey  to  L  tah  and 
11.  ,1,  by  Dr.  I'ack.ird  ;  and  a  translation  of  ^■l•rsin'5 
ruse  irrhes  on  the  function  of  the  nervous  systeni  in  Artic- 
ulates. The  six  l.irge  folded  maps  on  thick  paper  seem 
to  br"  ad  nir.ibly  adciptcd  to  illustrate  the  points  to  which 
each  IS  directed. 

W  e  do  not  think  it  is  pretended  that  some  of  the  most 
oseftil  chapters  from  a  ^^cicntific  pdat  of  view  have  any 
special  or  even  indirect,  bearing  upon  the  subject  of 
Economic  Entomology.  The  investigation  of  a  locust's 
bnin,  for  inataaoe,  will  hardly  reveal  the  mental  condi- 
tion of  the  insect,  and  show  us  .why  it  is  prompted  to 
migrate  or  be  so  maliciously  inclined  towards  destroying 
the  hopes  of  the  agriculturist.  \Vc  prefer  to  regard  these 
portions  of  the  rejiort  as  .in  OTitcotne  of  a  libcr.il  endow- 
ment of  research,  tl»e  application  of  which  to  the  nominal 
snbfect  (or  ieqairy  is  not  loo  rigidly  enforced. 

LETTERS  TO  THE  EDTTOR 

[T%t  Editor  Jctj  net  koU  himsel/  r(tf>itmihle  far  opinioHS  t.xpriistd 
by  hi'j  li'rrci/otuunij.  -^  V^.'/'^  /  i  j«  h<  undertiike  (v  return, 
or  A'  corrtypond  •vilh  S'u  -.  riUi;  cf,  rejc^ttd  tiiiinuterifts, 
Xo  n.  liic  is  tak/n  of  aiwiiyrxotis  covimuuitations. 

[TTie  f.tlitcr  urt;ast!y  re^itml',  (orrtif^'iiJenls  to  keep  their  Utters 
<1T  shcrl  ai  /v'tiiV-.V.  Tht  f-raitirf  en  his  sf^ct  is  to  great 
that  it  is  imf'L.:nh!/  rthnr.-ist  to  tnsurt  the  appf^iraitfe  ei-en 
of  tommunitatioHs  tontaiuing  inltrtsHMg  and  nmtl Jatts.\ 

Lanrentian  Ondat  Ireland 

Al  l.uNV  iiic  ti  -taiL-  ikat  5-ince  writing  (be  ii' t'.  c  ■.■  'licli 
.x)i|ici- i  in  iv  Ai  t'kt  (vol.  xxiv.  p.  Si),  I  h.ivc  foun/i  Uut  while 
cry  iilii'ie  ui.irhlc  ba.s  been  described  by  Sir  K.  I.  Murcliison 
and  I  rot.  (Icikic  us  occurring  in  the  Laurentian  ^nn  -  of  Loch 
Marec.  in  Scotland.  1  bad  overlooked  this  tt.itcmciit,  and  was 
under  I  lie  impression  that  limestone  was  absent  fioiii  the  Scottivh 
I  nni  i'Mtian  .area.  It.?  occurrcnc*  in  both  countries  cm  titutes  an 
additional  point  of  rcscrobUtnce.  EUWARD  WVXX. 

GeoiogieU  Snnr^  of  Inhnd,  May  31 

Ikesonanee  of  ttut  Mo«tb«Cavity 

Wi' ;   VMii  :i  plicf  i-5  NAirKR  to  thf  inclo  fd  l-'ter 

wliii.!i  has  ju  !  icaclicd  nie  The  writer  is  an  rin^nnlst  and 
t«»clii"i  "f  nnsic  i>J  fjrcnt  rcp-.itc  in  the  North  of  l-.nL;l;inil.  ']  he 
experiments  which  he  isc^cnt  cs  will,  1  believe,  interest  mnny  of 
your  rcatlcis  i>  unicli  .i  t?  cv  do  uie. 

Trinity  College,  Camliridge,  May  20        Sedlkv  Taylok 

llv  Dear  Sir, — Travelling  the  other  day  by  express  from 
Scsrborou^h  to  London,  1  found  myself  nnconscioutly  moving 
XKf  lips  at  if  whistling  a  tone,  u  bich  however  I  was  not  actually 
dnin^.  Without  any  other  action  than  the  simple  BtovBiaent  of 
the  lij's  I  very  distinctly  heard  different  tcmadi  in  my  moath. 
Per>c\cring  in  the  practice  of  this  discovered  power  of  pro- 
diicirn;  -mnd,  I  soon  accrimpli-hrd  a  faiily  satisfactory  perform- 
ance—audible only  to  myself— of  "  Home,  sweet  hooie. 

As  soon  as  the  tiahi  esme  to  a  slaadstiU  I  found  nysdf 


powerlesa  to  repeat  the  performance,  for  there  was  then  no 
response  to  the  contortions  which  by  this  time  had  attracted  the 
attention  of  my  fcUow-passengers,  who  doubtless  thought  that  I 
was  being  conveyed  to  a  lunatic  asylum.  On  resuming  our 
fonner  ajwed  the  "  power  of  sound  '  once  more  responded  to 
my  efToru. 

At  once  I  perceived  that  I  had  made  a  discovery  of  which  I 
bnd  never  heard  or  read  in  any  of  the  numerous  ivorks  on 
aeon  tics  that  T  have  studied.  I  jierccived  that  I  could  sinrig 
out  different  sounds  from  the  noise  of  the  Irnin  by  a  simple 
alteration  of  the  size  of  the  resonance-cavity  of  my  mouth. 

On  my  return  home  it  occurred  to  mc  Ihu  the  furee  of  vibra- 
tion in  the  .lir  from  the  note  of  a  harmonium  might  be  able  to 
set  up  a  sTm|>atbctic  resonaneeef  thesMmdi.  ToaqrdcUg^I 

found  that  I  was  richt. 

It  15  kuoun  that  it  a  tuniiig-frirk  of  proper  size  be  held  tottw' 
open  luoulh  the  litter  cm  be  so  shaped  8.s  to  give  a  powerful 
resonance  ;  but  I  lx;licvc  it  is  not  known  that  the  m  lulh  for  any 
sounti  (aiiMVi-  .i!iout  middle  C  to  J"'  ox  g")  is  able  to  give  a  very 
di-tinct  ri  s  iiaiu:  _ . 

Further  t;x^  orinicnt.  sh'iwcd  me  that  not  only  cm  the  jirimes 
of  noti_^  uit!.i!t  t:  i,  liuii!  1-c  heard,  but  that  any  of  the  e  s-inn:ls 
are  very  clearly  heard  uhcti  tlii-y  nre  ii;'pcr  partiaK  rif  low  nr>tcs, 

llii-  can  be  te^tei'i  at  the  linr.iiM-  iun).     Unlding  di 
on  the  first  line  of  the  la-';,  the  th  rd  and  followin:^ 
to  about  the  fifteenth,  c.in  be  inf.st  clr.irly  hc.ird.  The 
held  good  when  I  cxix-rimcntc<l  with  men's  and  l>oy^'  voice*. 

Hut  the  most  striking  results  were  obtained  at  the  organ. 
Holding  the  low  C  of  the  8  ft.  trumpet,  the  partial*  from  /  to 

/«  were  moat  brigand  desr.  OOer  stops,  seemdhig  to  their 

several  qualities,  yielded  correspondtog  results.  I  tried  in  vain 
however  to  obtain  resonance  for  a  diMneadal  and  saaimatioaal 
tone. 

When  the  upper  partials  of  a  compound  so  and  are  generated 
in  the  mouth,  the  sounds  are  so  nearthat  widi  eanful 
beats  come  out  very  clearly. 

It  is  well  however  to  obscrre  that  the  force  or 
single  sound  dms  obtained  depends  greatly  npon  die 
from  the  foorce.  Jom  NaVMa 

Scarbsrough,  May  13 

ttaiggaation  RclMting  to  the  Kew  Standaid 


wn,  say,  (i 
p.TrtiaU  up 


I  sKOVLD  like  to  saggest,  thraorii  ynr  onlmHai^  two  sH^ 
changes  in  ths  BMumfiaeture  of  the  Kew  itaadanl  thcmoBsfttn^ 
wMA  I  tMak  will  cooMOHnd  themselm  to  a>iy  obaerm  who 
often  hneooBHioa  to nsetbaaebsaatifvl  iailiMiweti- 

I.  The  adihntiagdwnberat  the  lop  of  die  thcmimeter  is 
Bowmeie  asin  Oe  figure,  whwe  taihk  the  capiUaiy  colasin 
which  CBpaads  at«  into  ne calihrsring  cbaaber.  lutead  of 
beiqg  rounded  off  at  if  the  capillaiy  eolsBui  is  oontmned  a  ^hoft 
distance  to  i.  Thb  causes  (erfous  iuGanvenienee  in  ibe  trans> 
poitation  of  the  inatruaent^  or  in  its  ealihnition,  because  a  small 
particle  of  mercury  readily  detaches  itself  from  that  hi  the 
chamber  a,  asd  once  in  b  irith  a  cnsbion  of  air  between  it  and 
the  remainder  of  the  column,  nothing  but  heat  »ill  dislodge  it. 

It  does  not  require  very  great  skill  on  the  part  of  the  bUlss- 
blower  to  form  the  chamber  «  by  meaas  of  the  preawe  or  the 


I  mercury  itself  against  the  wallseftheeapillaiy  column.  The  glass* 

I  lilower,  as  i-i  perhaps  well  kr»own,  eantoAen  the  finished  tube  at 
o,  and  while  tne  glass  is  in  this  condition  die  gentle  application  of 

i  t!  I.  '1:11116  to  the  bulb  will  force  the  mercury  into  the  part  at  a, 
r  I  1  1!  1  careful  application  of  both  flames  will  then  fonn  a  ncar- 

I  shaped  cavity  01  a  form  which  will  not  retain  a  particle  of 
mercury,  and  is  exceetlingly  convenient  in  nse. 

2.  It  is  often  desirable  to  hang  these  thermometers  in  a  com- 
parator or  otiicr  place,  and  it  woidd  facilitate  this  if  a  glas»  ring 
were  attached  to  the  up,  er  end,  as  is  the  ctse  with  the  ordinary 
chemical  tbcrmoroeieni.  It  is  to  be  observed  that  the  plane  wF 
Uiia  riqg  shoskl  be  parallel  to  the  enameUing  in  the  tube. 
It  is  often  convcaient  to  know  the  Uad  of  ^aai  wed  i>i  the  1 
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ltedali«f  flfafc  Something  mora  exact  tfaan  the 
il  aUM  of       gMB  wonld  be  needed  in  ctatiag  the 
>,  bat  both  of  Hmm  tmtHaim.  migbt  with  propriety  bi 
oothetabfc  LkmuboWaum 


do  Cdlas^  Now  Havoi.  May  ll 


"How  to  Prevent  OtowniBg'' 

lat  mn  boaddad  to  AoM  of  Hr.  UacCormac. 
!  pnd&ol,  aldMoab  it  my  Mt  bMO  been  before 
lin  print. 

IVBeB  a  oenoa  it  duowo  iito  the  water  from  aa  deration  the 
bo^  ifailta  nr  a  tiaie^  and  aaay  aot  rise  quckly  to  the  ntrface  to 
Mfnh  fircah  breath  to  be  taken.  In  that  case  shot  the  Bps  firmly 
to  pnvent  tbe  CKape  of  the  bnath,  and  swallow  the  breath. 
Thh  it  die  art  of  the  diver ;  it  natorally  to  his  when  he 
■afatD  prolong  hu  stay  imdcr  water ;  bat  it  may  not  as  rtndily 
oeaar  to  ooe  mwlriUfd  ia  dhrinb  iriboae  only  desire  is  to  raacfa 
ttle  larfaob  The  act  of  gidpmc  down  we  breath  may  be 
repeated  three  or  tarn  Ham^  nd  thas  protrut  the  chances  of 

Aithongb  everyone  may  treati  water,  fre^h  or  sail,  Mr.  IIilI 
it  nndoobtedly  right  in  saying  (hat  all  cannot  float  up)}n  fresh 
water  without  °"mfiai!T  firom  their  hands  or  feet.  Not  one  in  ten 
can  do  so.  When  dM  saAnmer  shows  bi&  toes  a^ove  the  surface 
bb  buda  are  ia  caaataat  action  lielow,  turning  half-way  round 
fhinilhewciitaBdbackB|Bfai,todanKethe  fuldnent. 

^  ^***  CHAmu. 

Stielfuid  Ijedp^  Cbitiaada  Rvkt  W^ybrldce  Station 


Ths  bathing — I  mijjht  almost  say  the  drowiiin;; — <e,is<in  ia 
now  about  to  t'Cgiii,  ar.ii  many  lives  will  uuhapt  ilv  I'O  li  st.  As 
the  buQUUl  frame,  bulk  for  hul'^,  is  lijjhter  lhan  w.itcr,  all  that 
it  needful  to  save  life  is  lo  permit  the  Inxiy  ti>  sink  until  it  shall 
displace  as  much  w.nUr  .t-  c  [aa!*  the  IkkIv's  «cight.  Then 
paddle  gcr.tly,  as  :he  1  ^\<~■  t  nii'.inp.l  ?'o,  wi'h  I'.ands  and  feet,  the 
head  being  held  erect,  wherever  it  is  desired  to  go.  This  ilirec- 
tion  being  carried  out  is  aW<lntely  all  that  is  needful  undi-r 
ordinary  conditions  to  preserve  life.  These  feu'  directioas 
ought  to  ^luck  up  in  every  Ixathin^^-place — every  boating- 
and  fkatintj  i'lace  —  in  the  three  kingdoms.  Children  in 
every  instance  ought  to  l>e  made  to  tri.a<l  w.itcr  from  the 
earliest  age,  say  in  shallow  --late  balbs  with  biood-waroi 
water,  or,  when  convenient  and  suitable,  in  tjihc  river,  pond,  or 
ia  the  o^icn  .sea.  A  leather  belt  with  ring,  and  a  stout  rod  with 
line  and  honk,  are  cm|  l  .yc*!  by  ^o^!uguc^c  mothers  to  instruct 
their  children.  TTic  m.iihcr,  rod  in  hand,  st.ands  011  the  brink  ; 
the  rhi!d  learns  in  the  water.  In  Paris  swimtning-5chi>jls  tlie 
same  pr'M:ediire  i-  re-  orfed  to.  The  busine  s  csnn  't  be  bet;un 
loo  <.K)n.  I  aw  mere  infuit-  Mi-:uitiirig  them  elve-.  j-erfectly  in 
the  tepid  waters  of  .Afiica.  Trcid  ni^  water  i>  I'ar  safer  than 
;wiir.ming  in  a  broken  ^ea.  Kvtry  ni!ii|f,  :n.in  or  woman,  who 
has  not  practised  it  shnuhi  l<cf;in.  Once  the  c  in\:c*i  m  instilled 
that  the  body  ia  Iif;htcr  than  water,  the  u  '^.  of  .Iri  wnin'.^  is 
reduced  to  zeD.  The  process  involves  no  unc Tt.iihiy.  nu  ilc'ay. 
Very  different  from  swimauiig^  it  can  be  aciiuired  at  ouce. 

Belfast,  May  35  Ulnrv  .MacCormac 

Optical  Phenomenon 

Ms.  Hitkpiiy's  experience,  dcs<:r.bcd  in  N.VTtniK,  vol.  xxiv. 
p.  80,  is  general  eoongb.  It  was  observed  by  Fechner  in  l86a^ 
aod  is  DOW  commoalv  associated  with  his  name,  thaH(|h 
BriiclM  of  Vienna  liad  also  seen  and  explained  tbe  very  same 
phenomenon  some  years  before  that.  Nor  was  he  the  first,  for, 
according  to  Anbert,  there  is  a  still  earlier  account  due  to  Brewster 
in  PoggenJorffs  Annaltn  for  1833. 

Fechner 's  side- window  experiment,  as  it  is  called,  is  best  seen 
by  employing  a  scrap  of  white  paper  on  a  black  ground,  or  vkt 
vtrti,  the  eyes  bcin^  accommodated  for  some  other  distance,  so 
that  dooNe  image?;  of  the  |  aper  are  secured.  Care  matt  ahso  be 
taken  that  the  light  from  the  window  enters  the  nearer  eye  only 
(hrongh  the  sclerotic,  so  as  to  receive  a  rethlLsh  tmge.  Tnis  dif- 
fused reddish  light  renders  the  eye  aAer  a  short  time  compara- 
tively insensitive  to  red,  so  that  the  light  reflected  from  the  wliite 
paper  appears  greenish,  (he  black  paper  alone,  from  which  no 
lignt  is  reflected,  appearing  of  the  reddish  tinge.  In  contrast 
with  this,  in  the  other  eye,  which  is  sheltered  by  the  ncrse  from 
the  window-light,  the  white  light  appears  reddish,  and  the  black 
greenidi.    Some  little  time  is  required  for  the  illuminated  eye 


to  be  exhausted  for  red  before  the  contrast  is  very  strikip|, 
Such  is  Briicke's  expUnation  ;  but  who  will  eapUia  to  as  tait 
"subjective  phenomenon  of  contrast  "  ?  JAMM  WaiD 

Trmity  College^  Cenbiidec^  May  99 

An  Optical  Illusion 

Ir  your  correspondent,  Mr.  William  Wilson,  will  refer  to 
voL  xxxiii.  of  t.hc  "  Intcmation.il  .Scietitilic  Series"  p^^c  '"^ 
will  fiiui  i-iven  by  Prof.  Le  Conte  «  full  de-criptiou  and  c»pla- 
nation  of  ti  c  ocular  illusion  t>  winch  he  refers  in  his  lett« 
(Naic  Kk,  vol.  xxiv.  p.  53).  The  explanation  ia  identical  wUh 
that  (;ue  .by  your-elf.  SMIVM.  DEBW 

Chapeltown,  .Shcflficld,  May  24 

Occurrence  of  Neolithic  Implementa  at  Acton,  W. 

It  rnav  interest  your  readers  to  know  that  I  dlaCOWld,  latt 
week,  on  the  surface  of  a  field  south  of  the  Prkwy  at  AclOtt«  M> 
abundance  <if  Neolithic  implements^  precisely  simUar  aa  l«,tardl 
form,  tyi>e,  siie.  and  material  to  thnae which OOtHrMabondantly 
in  the  neighbourhood  of  Beer  and  Sidmootb,  in  Devonshire. 
They  occur  also  on  a  large  idd  on  the  hill  at  Acton,  we  t  of  the 
Wilcsden  RaUway,  and  are  formed  of  grey  or  black  chalk  flintji. 
w  hich— or  the  implementa— have  been  imported.  On  a  field  south 
of  the  Priory  I  found  a  flat,  circular,  grey,  qoartate,  beaeh 
pebble,  derived  poatOify  frcm  tbe  Bunter  ConeJomaate  of  Soyh 
Devon,  similar  to  flmie  of  tbe  Donebbire  and  Devanuie 
coasts.  Such  pebMei  vtt  of  freqwat  ooearreaee  on  the  surface 
of  the  lidds  in  AeMooBtbic  dittrieta  of  Bear  and  bidmou*, 
and  have  been aaed aa benaer  itoaea  aad  B^sailes.  1<wm^ 
ciation  of  this  p^Me  with  iapi«BMnl8  M  lUce  ia  every  redact  to 

those  of  Saoth>Baat  Devoodrire  is  very  remarkable. 

The  iiinwnrr  of  paltcalithic  implements  in  the  drift  oi  Acton 
has  baca  baawn  ibr  some  yeaw.  They  occur  in  remarkable 
abundaaeein  the  high  level  gravels  of  this  locality  as  well  as  in 
the  low  level  gravels  of  Hammersmith,  and  one  cannot  fail  to  tana 
inne«ly->pread  gravel  examples  of  the  minor  implementt,  sw* 
aa  ilakc^  drUlt,  &c.,  and  occasionally  larser  implemet4.-i.  A 
sei^  of  the  aaolidiic  implements  of  Acton  I  purpose  depositing 
in  the  Jernmi  Stmt  Maaeum.  Their  ducovery  at  this  locah^ 
r^fffXtrt  tin  mmjwlwit  I  had  formed  that  neolithic  implements 
miobt  occar  fai  tbe  Tbaaiee  Valley,  from  bavint;  found  iin(>le- 
mSto  of  BOffWtbk  type  ia  tbe  drift,  into  which  they  may  have 
got  waahcd.  SraMcsa  Cio.  I'uckval 

SI,  Notdi«  Htn  Sqeai*.  W.,  May  an 

Birda  Singing  during  Thtinder 
.\  THUNDRR-STORM  of  ^;reat  severity  passed  over  U',  travt  liing 
round  from  we- 1  to  south,  lxt"een4and  8  o'clock  i>.m.,  .May 
28,  and  killing  a  man  in  the  open  air  three  miles  from  my  r«3ld- 
ence.  The  thermometer  sto-  d  al>out  7c/ all  the  while.  Puring 
the  storm,  and  even  when  the  thumler-ix-ils  were  lo.i  U'  t.  the 
chafTinches  kept  singing,  and  the  blackl  inls"  notes  altcriiattd 
with  the  thundcr-claia.  The  rain  was  m.  derate,  and  as  the  air 
tilled  with  insects  and  perfume,  the  swallovvs  kept  buMly, 
skimming;  even  while  forked  lii;;itniii,;  was  (lashing.  Horso  in 
the  fields' however  exhibited  symptom.s  of  terror.  J.  Shaw 
l^jfnfoai  DaaifriOHhiie 

Fin-Balla 

I  HAVE  read  with  gnat  biterest  ProC  Taift  ketnra  oa 
Thunderstorms  aod  bave  bad  recalled  to  aiind  a  tincw  fire* 
baU  which  1  bad  tbefortaae  to  tee  some  years  ago  daring  a 
thundctatom  ia  PoatogaU  I  bave  a  perfect  recollection  or  the 
pheaoBi«ain«!thontfer«rringtom]rjonraalorthatda(e. 

I  was  ataadiiC  ia  a  wiadow  oa  tbe  aeeond  floor  of  the  Hotel 
Biagania  (in  Liaboo).  which  ftaada  ck»e  to  and  hi;:h  above  the 
Tagus,  and  bad  an  nabrokea  view  of  the  river.  There  occurred 
a  fU&h  followed  by  an  instantancoot  crash,  but  the  ^  <»•  ^ 
flash,  however,  gave  origin  to  tvro  boils,  whldi  descended  a«ia» 
rately  aad  aot  far  apart  towards  the  river,  and  «h«a  qaiie  ckee 
to,  or  ia  contact  with  die  water,  burst  in  rapid  scqaeaoe^  with 
expiofiooswhkbmiAtbavebeealhecrack  of  doom. 

Suaatia,  April  Hiimv  O.  Foun 

^Sonnd'ProdacIng  Ante 

In  NATirRK,  vol.  xxii.  p.  5SJ,  which  lixs  l.ifely  reached 
I  read  a  Utter  firom  Mr.  I'eal  on  sound-producing  ants,  and,! 
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can  corruboratc  his  observations.  It  is  nearly  two  years  iincc  I 
note!  tbi"  fact  in  a  sjiecies  a'.  Polyrachis,  whicli  uiakes  W-,  paiicry 
Mflts  on  tl;e  un  Jri  -l  ii?  ^^\  liam'bon  lea\e?.  "Hic  ni.i^i:,  rc^cni- 
Ulxtt;  verv  l)f;u-ily-(.illini,'  nii-.i.  ii  caused  by  the  inject  striking 
tM  leaf  by  i  ,t.Ti.j,  of  spasmodic  taps  I'oth  with  iu  head  ^nd 
with  the  extremity  of  its  alxiomcn,  which  it  inftexes  while  jo 
doug. 

1  came  on  a  second  large  brown  si>ccics  in  Sei^embcr  last  in 
Sumatra.  The  noi-c  which,  as  in  the  ca«e  of  the  PoJyrachis, 
membled  heavy  rain,  couM  be  heard  a  long  di.rtancc  off.  What 
Mmsk  me  mo  t  about  I'li-  [■i-cic'^  was  -he  .'in^Lir  synchronism 
of  Ue  movements.  I  be-  e  .i:i;s  were  spread  over  a  space  pcrliajw 
•  eoople  of  )'ard.s  in  diameter  on  the  ^teul,  leaves,  and  branches 
great  'ree  which  had  fallen,  and  not  within  sight  of  each 
Otaerj  jret  the  tapping  was  set  up  at  the  same  moment,  con- 
~n  exactly  the  same  space  of  time,  \m\  stopped  at  the  same 
t  {  »fter  the  lapse  or  a  few  seconds  all  recommenced  at  the 
iutant.  The  interval  was  always  of  about  the  fame 
J  tbOBgh  I  did  not  time  it  ,  c.icli  ant  did  not,  however, 
Mtt  lyndirononsly  with  every  other  in  ihc  congeries  nearest  to 
aia;  there  were  independent  tappings,  so  that  a  sort  of  tune 
wn  played,  each  congeries  dotting  out  iLs  own  music,  yet  the 
D^pBDiqp  OWi  cadillgi  of  thoe  milUicil  parties  were  strictly 

Henry  O.  Forbes 

April 

The  Pftt.IUv«f»  Collection  :  Bcii  ci«pp««_t]ie  Tootb- 

Omament 

In  the  account  ktely  given  in  your  odiuan  of  th«  PI»>RiTen 
Anthropological  Collection  I  find  it  itated,  la  maldoffofbdlf 
"  The  clapi>er  is  a  late  addition  to  the  bell  which  does'not  exist 
In  Japan  or  China."  Whcii  in  West  lavm  »  jmx  ago  I  saw  in 
the  possession  of  a  gentlcma  i  there  a  broonm  bdl  dug  up  on 
the  site  of  one  of  the  old  Hindoo  setUementa,  of^whidi  now  only 
the  graves  remain.  It  had  lost  the  clapper,  but  the  hook,  to 
which  I  have  no  doubt  a  clapper  origiaidiy  wuatladied,  exbted 
stUL  The  form  of  the  b«ll  wa*  andi  like  those  iiffured  by 
Kaffles  inhis  "  Hi^torv- of  Java."  *  ' 

Inspeaking  aUo  of  the  development  of  ornamentation  (tfeiwee 
IS  made  to  the  W  pattern.  In  Ihc  Lampon^i  this  is  the  most 
comni m  and  almost  the  only  omamenUtiom  Its  origin  may 
ix>ssibly  he  Mr.  I>ow  snggesU ;  but  farther  up  the  cotintry, 
where  adornment  is  more  rreqaent  and  varied,  I  find  a  very 
common  ])at!em  to  be  a  circle  ornamented  all  round  the  circum- 
ference with  thu  toothed  design,  evidently.  I  think,  rcprcsentinz 
the  sun,  .and  it  is  not  improbable  that  on  the  circle  being  dromad 
where  it  could  n  >t  well  be  intvodneed  the  '*togdi^oniaiD«it" 

alone  was  rct.iincd. 

Once  travelimi^  near  L.il;.'  Dxm,  in  the  West  of  SoOtltlld  1 
entered  a  lonely  hut  .i,ni  1  the  mountains,  where  a  woman  was 
washing  the  no  .r-ai  !c;v,i  -he  ^tonci  set  in  it,  for  they  were  let 
mtothemud  a'  consider.iblc  distances  apart.  As  she  finished 
each  stone  she  orna  nenled  it  with  a  piece  of  pipeclay  with  eon- 
centnt  circles  combinin/,  where  the  stone  was  lucer,  two  of 
theM  coBoeatrie  onunents  into  one  bjra  stdk— Mofa  item  with 

tw6lio»«neiiit  Did  AetUD  wwittiiiglywWnthc 

ornamentation  of  the  European  Bronie  Period  ? 
Stmiabm,  AprU  Henry  O.  Forbes 


191^^  ^OLAR  ECLIPSES  OCCURRING 
CbS^^y"'''  ^"^  PRESENT 

AT  various  times  during  the  last  six  years  we  have 
*  *"  given  m  our  "  .Astronomical  Column  "  particulars 
Oncluding  elemcnu)  of  most  of  the  total  eclipses  of  the 
sun  that  wU  happen  before  the  close  of  the  nineteenth 
onttniy.  As  the  attention  of  many  astronomers  may  soon 
neairected  to  arrangements  for  observing  the  eclip-^c  on 
-25L/^r'  i*^-'  present  here,  in  collective  form,  the 
pruarai  charactenstics  of  such  phenomena  during  the 
SS]?  question,  which  are  likely  to  possess  special 
tntnest  under  the  circumst.ince^.  We  sh.iU  refer  to 
twelve  eclipses,  commencing  with  that  of  the  ensuins 


(1)  t882,  Mav  17. — The  most  accessible  positions  on 
the  central  line  will  be  in  Upper  Egypt  and  the  extremis 
of  the  peninsula  of  Sinai  afioat  Snenn,  bat  the  dttrattoo 
of  totality  will  be  greater  in  the  vicinity  of  Teheran. 
Where  the  central  eclipse  crosses  the  Nile,  totality  will 
commence  at  about  8h.  33m.  a.m.  local  mean  time,  con 
tinning  I  m.  I2s.  According  to  General  Stebnitzki  s  recent 
detcrtnination  of  the  geographical  position  of  theappara- 
lus-rooin  of  the  Indo-European  Telcgr.aph  .it  Teheran, 
the  central  line  will  pass  S'  to  the  south  of  it,  and  here 
the  duration  of  total  ecliiisc  will  be  im.  44s.,  which  may 
be  considered  the  longest  available  on  this  occasion  :  the 
sun's  altitude  will  be  67-.  The  central  eclipse  passes  off 
the  Asiatic  coast  near  Shanghai,  running  about  18'  north 
of  that  place  ;  a  direct  calculation  for  Shanghai  shows  a 
partial  eclipse  only,  greatest  at  Sh.  aim.  0.10.,  magnitude 
0-996,  whikat  thenei^hbouring meteorological  observatory 
of  Zi-kapwei,  the  eclipse  is  also  partial,  magnitude  0-994. 
On  the  centralize  in  the  longitude  of  Shanghai,  the  total 
eclipse  cootinues  only  353.  with  the  sua  at  an  altitude 
of  i8\ 

(2)  1883,  May  6. — In  this  case  we  have  an  eclipse  where 
the  totality  will  extend  to  nearly  six  minutes,  but  unfortu- 
nately this  long  duration  f.ills  upon  the  Tacilic  (jcean.and 
it  does  not  appear  that  there  is  any  land  where  it  can  be 
observed.  I5y  the  .Admiralty  chart  of  the  Marquesas,  a 
duration  of  2in.  53s.  might  be  available  on  the  Isluid 
Fetou-houhou,  or  Chanel  Island,  the  sun  at  an  altitude  of 
63',  and  totality  commencing  about  oh.  42m.  local  mean 
time.  At  the  head  of  Anna  Maria  Bay,  Nouka^hiva, 
there  is  a  partial  eclipse  only,  magnitude  o'^y.  Ilie 
central  lineJies  wholly  upon  the  Pacific :  greatest  duration 
of  totatphase  5m.  5^.  in  about  147*  W.  and  S. 

(3)  1885,  SbptembER  8.— Observable  in  New  Zealand 
soon  after  sunrise.  In  the  longitude  of  Wellington  the 
duration  of  totality  will  be  tm.  55s ,  with  the  sun  at  an 
altitude  of  15^  at  Wellington  itself  the  diir.ation  will  be 
hardly  40s. ;  the  cential  line  passes  some  foi  :y-five  miles 
to  the  north.  The  greatest  eclipse  fiills  in  mid-Pacific  in 
58°  S.  latitude. 

(4)  18H6,  Arou.ST  29. — Totality  will  continue  longer  in 
this  eclipse  than  in  any  other  occurring  within  the  interval 
which  we  are  considering,  but  again  it  will  happen  that 
the  greatest  durations  lallon  the  ocean,  in  this  case  upon 
the  Atlantic.  At  the  southern  ratremi^  of  the  Island  of 
Grenada,  or  in  61"  35'  W.  and  II*  59*  S.  there  wiX  be  n 
total  eclipse  with  the  sun  nt  an  altitude  of  nearly  ao'*, 
commencing  at  7b.  lom.  a.m.  local  mean  time  and  con* 


tmuing  3m.  15s.    In  14  13'  W.  ant 


S.  the  sun  will 


be  upon  the  meridian  at  the  middle  of  the  eclipse,  and 
totality  will  last  for  6m.  ;7s.  The  central  line  meets  the 
African  coast  in  .ibout  12'  14'  .S.  and  here  the  duration  of 
the  total  phase  will  l>c  about  4m.  3-  > ,  v,  i;b  he  sun  at  an 
altitude  of  39".  [This  eclipse  is  a  recurrence  of  that  of 
1868,  August  18,  when  the  central  line  passed  across 
Hindostan  from  near  Kolaporc  to  Masulipatam,  where  the 
duration  of  totality  was  5m.  45s.,  but  attained  a  maximum 
of  6m.  46s.  on  the  west  coast  of  the  Gulf  of  Siam.  At 
its  next  recurrence,  1904,  September  9,  the  total  phase 
continues  6m.  19s.  but  in  inia-Pacific  longitudes  a  little 
south  of  the  equator.  On  September  si,  1922,  though 
there  is  no  land  where  the  totality  will  be  longest,  a 
duiation  of  about  \\  minutes  will  be  available  on  toe  east 
coast  of  Australia.] 

{5)  1887,  Airou.ST  iy."It  was  long  supposed  that  the 
cenir.il  line  in  this  eclipse  would  e.vtend  to  England,  but 
it  appears  to  commence  in  11  39  E.  and  51'  38'  N.  It 
will  be  tnost  favourably  observcc.  in  Asiatic  Russia,  but 
some  td  ty  miles  north  of  Moscow  the  tot.il  eclipse  will  con 
tinue  2m.  30s.  with  the  sun  at  an  altitude  of  17  ,  and  this 
is  perhaps  the  most  westerly  station  that  obscr\'crs  should 
be  induced  to  fix  upon.  In  Moscow  the  duration  would 
seem  to  be  about  one  minute.  At  Berlin  the  son  will  be 
totally  eclipsed  immndiatdy  after  risiiy.  On  Lake  Baikd 
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totality  will  continue  about  3111.  38$.,  with  tbe  son  at  aa 
altitude  of  50'  and  near  the  meridian. 

(6)  1889,  DfXEMBER  22.— The  greater  duration  of 
tOUdiqr  in  tnU  cdioM  Mis  upon  the  Eastern  Atlantic,  but 
nlwiiB  A«  central  Ene  meets  tbe  AMcan  coast  in  Angola 
(abottt  icf*  6^  S.)  it  continues  3m.  35s.,  with  the  sun  at 
an  altitude  oT  S<^.  At  Bridgetown,  Barbados,  totality 
commences  about  6h.  47m.  A.M.,  with  the  suu  at  an 
elevation  of  6  ,  and  continues  im.  48s. 

(7)  1892,  April  26. — Almost  entirely  an  ocean  track  on 
the  South  Pacific,  commencini;  indeed  in  the  Antarctic 
Occar.  at  a  latiliule  of  upwards  of  75  :  an  impracticable 
eclipse,  though  the  duration  of  totahty  attains  a  maximum 
of  more  than  four  minutes. 

(8)  1893,  April  16.— Probably,  all  classes  of  observa- 
Wk  considered,  this  will  be  the  most  fovourable  eclipse 
occurring  before  the  end  of  the  century.  On  the  west 
coast  of  South  Amcxica,  rather  less  than  a  degree  north  of 
Coquimbo^  wliere  the  Min  will  bave  attained  an  attitude  of 
24*,  totality  will  contuiue  neailr  three  minutes,  com- 
mencing  about  8h.  14m.  a.m. :  hence  the  central  line 
traverses  Brazil,  passing  off  the  South  American  continent 
near  Ciara,  and  here  the  sun.  at  an  ahitude  of  77  ,  and 
near  the  mcridi.in,  will  be  totally  eclipsed  4111.  443.,  or 
within  a  second  or  two  of  the  longest  interval  ])oss.blc  on 
this  occasion.  Perhaps  the  central  eclipi^e  m.iy  pass  about 
lo'  north  of  Ci.ira.  After  traversuijj  the  .Atl.iniic  it  enters  ' 
Africa  close  toBaiburst,  at  the  mouth  of  the  Gambia, 
where  the  total  phase  still  continues  about  four  minutes, 
thence  through  Central  Africa  to  a  point  from  4°  to  s° 

:  of  Khartomn,  where  it  leaves  the  earth.   From  these 
\  an  extended  course  of  observations  may  be 


(9)  1894*  September  28.— On  this  occasion  we  have 
either  a  sea-track  or  a  passage  over  inaccessible  regions, 
except  that  the  eclipse  may  ultimately  be  found  to  be 
total  in  the  Seychelles  ;  the  tabul.ir  position  of  the  moon, 
upon  which  our  calculations  referring  to  this  phenomenon 
are  founded,  jarhaps  admitting  of  alteration  to  the 
amount  reijuired.  The  central  lino  cotntnences  in  the 
middle  of  Africa  just  north  of  the  equator,  leaving  that 
continent  near  the  Juba  River,  the  mouth  of  which  is 
almost  upon  the  e<}uator.  Jin  the  longitude  of  Mah<! 
in  the  Seychelles  it  appears  to  pass  suwut  jS*  to  the 
south.  Tixe  maximum  duration  of  totality  occurs  in 
about  86*  E.  and  34f&i  and  is  close  upon  two  minutes. 
From  this  point  the  course  of  the  central  Uae  is  in  the 
direction  ot  Macquarie  Island,  near  to  wUch  it  passes 
off  the  earth,  without,  so  far  as  a  preliminary  computa- 
tion enables  us  to  say,  certainly  encountering  land  after 
leaving  the  African  continent. 

(10)  1896,  .Vlt.ist  y.--Stations  will  doubtless  be 
found  fur  the  observation  of  this  eclipse,  as  although  in 
the  first  half  of  itn  course,  at  least,  the  track  lies  at  con- 
siderable northern  l.ititudcs,  the  season  of  the  >ear  i^ 
favourable.  Tbe  central  line  enters  Norway,  near  Tana 
in  Finmarkp  and  in  28'  46  L.  and  70°  31'  N.  the  duration 
of  totality  is  im.  43s.  with  the  sun  at  an  altitude  of  15'. 
After  rising  to  a  still  higher  latitude  the  central  eclipse 
bqpns  to  descendi  until  we  find  it  occurs  with  the  sun  on 
the  meridian  in  about  iia*  21'  E.  and  65°  38'  N.,  and  the 
latitude  continues  to  diminish  until  the  total  phase  leaves 
the  earth.  In  136*  21'  E.  and  51*  s'  near  the  Amoor 
River  totality  continues  2m.  38s.  with  the  sun  at  an 
altitude  of  46'.  The  tol.d  C'  lipse  may  be  obscn-ed  also 
in  the  northern  parts  of  \e>M).  Japan,  but  does  not 
afterwards  meet  land.  ^This  \\\\\  be  a  recurrence  of  the 
eclipse  of  1806,  June  16,  observ'ed  by  Bowditch  in 
America,  of  that  of  1S42,  July  8,  well  observed  in  the 
South  of  France  and  in  Italy,  and  of  the  "Himalaya 
eclipse  "  of  i860,  July  18,  when  a  nimierous  party  was 
conveyed  to  the  south-west  of  Europe  in  H.M.S. 
HmtUajOt  there  meetiog  with  observers  from  all  parts 
ef  the  Continent,  and  unitedly  putting  upon  record 


important  detaik  of  the  phenomena  observed.  Its  last 
recurrence  was  on  July  39^  1878,  when  so  good  an 
account  of  it  was  given  m  tbe  Uiuted  States  by  American 
and  European  astionomers.] 

(11)  i898,lANVAKy  M.— This  eclipse  may  be  well 
observed  in  Ifindostan,  where  the  central  line  enters  the 
peninsula  In  about  73'  25' E.  and  16  3S  N.  ;  totality  will 
commence  at  oh.  45m.,  and  continue  about  :m.  6s.  It 
commences  in  Sencgambia,  and  leaves  the  e.irth  in  East 
Mongolia.  Although  many  observations  may  prohabl\  be 
made  in  India,  it  will  be  seen  that  the  duration  of  the  total 
phase  is  comparatively  short. 

(12)  1900,  Mav  2S. — The  centr.il  line  entering  upon  the 
earth  in  the  Pacific  in  18'  N.  tra\  eries  thi'  south-east  por- 
tion of  the  United  States,  fro.ii  Louisiamt  (not  far  irom 
New  Orleans)  to  Norfolk,  on  the  Atlantic  coast,  and  at 
the  point  where  it  leaves  the  American  continent  totality 
conunences  about  Sh.  47m.  a.nL,  and  ctmtinues  im.  408. 
with  the  snn  at  an  altitude  of  iff*,  Qeesiafj  the  Atlantic, 
upon  whidi  tbe  greatest  duration  of  totality  IklL,  it  enters 
Portugal  near  Uvan  in  about  40"  49'  N.,  and  here  the  total 
phase  continues  im.  305.,  with  the  sun  at  an  elevation  of 
4J  .  The  eclipse  may  be  well  observed  in  I'ortugal  and 
.^pain  ;  at  Alicante  totality  lasts  im.  iSs.  This  eolipse 
uill  l>c  a  recurrence  of  that  of  May,  iSSj,  and  the  available 
(iurationsof  totality,  it  will  be  seen,  are  about  the  same  on 
both  ociasions.  In  Hallaschka's  l-U-nunta  Eclipsium, 
by  an  oversight,  this  eclipse  is  represented  as  broadly 
annular ;  the  geocentric  excess  of  the  moon's  semi-dia- 
meter over  that  of  the  sim  will  be,  however,  about  9". 

The  following  table  exhibits  the  approximate  positions 
of  beginning  and  ending  of  total  pbase^aad  cHT  the  central 
eclipse  at  apparent  noon,  for  the  twelve  eclipses  included 
in  the  above  remarks  :— 


Year.      Ccstral  Beginning. 


1882  .  31  w. 
1SS3... 155-9 

i88s  .156-9  £. 
1886...  79-6  W. 
1887...  117  E. 
1889...  78  9  W. 
1892...  144-1  W. 
1S93  ••  95  7  W. 
1S94...  26  9  K. 
1896...  i-oW. 
1898...  to^E. 
i9K>...ll6*6  W. 


10-7  N. 
34  8  S. 
40*9  S. 
9-9  N. 
51-6  N. 
15-4  N. 
76-1  S. 

36-3  s. 

1-7  N. 
63  s  N. 
ifo  N. 
18-0  N. 


Tout  at  .^iiparcal  \ 
,  Nooo. 

63-8  E.  38  8  N., 
147  -2  W.    9*2  S. 
1387  W.  577  S. ! 

14  2  \V.   3-0  N. 
102-3  E.  53  8  N.i 
6  5  W.  iriS. 
138-7  W.  67  -38.  ' 

36-6  W.    I  -o  S. 

S6-3E.  34  3 
II2-4£.  65  6  N. 

ab-Se.  129  N.; 

44*8  W.  45X»N.I 


Central  Eoduig 


138-9  E. 
86  9  W. 
75  6  W. 

47    3  ^^ 

173-8  E. 

60-9  E. 

81 -7  W. 

28-6  E. 
163-0  E. 

179 «  w. 

119-3  E. 
31-8  E. 


25  5  N 
136  S. 
74-6  S. 
22-0  s. 
24-5  N. 
6-9  N. 
38-4  S. 
16-4  N. 
56-48. 
18-6.N 
4S"9N. 


CHAPTER  IN  THE  HISTORY  OF  THE 

COMFEK.E ' 

The  CuPREssiNtiE 

THESE  are  classed  as  the  first  tribe  of  the  Coniferie 
in  Ho<kcr;-:  'Genera  Plantaruni,'  \'.l'.erein  seven 
genera  are  ret 0i;iw.-,td .  The  Cupressiueie  are  large  trees 
or  shrubs,  ver>  tori  .is,  with  small  scale-hke  leaves. 
The  cones  are  small  and  ^; lobular,  and  composed  of  six, 
eight,  or  rarely  ten  peli.ite  and  persistent  icUes,  except 
in  the  iunipcr,  in  which  they  coalesce  into  a  tleshy  galbu- 
lus  or  borry.  The  seeds  are  smaQ,  compressed,  frequently 
triangulated,  and,  except  in  Junifierus  and  the  Biota 
section  of  ThHja,  provided  with  small  membranaceous 
winn  at  the  angles.  The  order  compriaes  many  of  the 
hardiest  shrubs  m  eidstence. 

Their  origin  can  possibly  be  traced  back  to  the  Per- 
mian genus  Ulmannia,  and  they  seem  to  have  become  the 
preponderating  tribe  during  the  Jurassic  and  Wcalden, 
to  judge  from  the  jircvalence  of  wood  know  n  as  Cupress- 
ino.xylon.  The  earlier  forms,  described  as  Widdi ini;/cii- 
lies,  Echinostrohuf ,  Thuyites,  and  Thuyopsis,  though  ol 
great  interest  .ire  >t:ll  imperfectly  kno\\n,  even  from  the 
Cretaceous,  but  with  the  Tertiary  period  most  of  the 
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existing  genera  apjiear,  apparently  as  completely  differen- 
tiated from  each  other  as  at  the  present  day. 

A  few  of  the  Cuprcisincit,  as  cypress  and  some  of  the 
junipers,  inhabit  sw'aiup.'»  or  places  liable  to  inundation, 
while  other  species  of  the  sAnie  genera  seek  out  the 
loftic-t  mountains  and  cnccI  almost  all  other  shrubs  in 
hardiness,  the  juniper  and  cypress  bcini;  (bumi  in  Central 
Asia  at  altitudes  rcspcctivch  of  15,030  and  16,000  t'eet. 

Many  of  them  seem  able  to  adapt  themselves  to  aj;rcat 
range  of  climate.  Fitsroya,^  stately  cedar  100  feet  in 
height  00  the  western  slope  of  the  I'atagonian  mountains, 
dwindles  to  a  small  bush  a  few  inches  high  on  the  con- 
fines of  perpetual  snow,  and  the  Chilian  LibocabruSf  100 
feet  high  on  the  Cordillenuy  dwai6  to  a  small  bosh  in 
Magellan.  Of  all  the  geneta,  hoitwmfjtai^tnu  Is  the 
most  hardy,  extending  itscIf  as  low  sornb-buihes  on  most 
mountain  chains  to  tar  beyond  the  limits  of  trees,  and 
occuj);.ing  to  the  south  the  barren  rocks  of  Cape  Horn 
(_/,  n:  ii.  iii),  and  to  the  north  penetrating  Labrador, 
NewfMandlaml,  Hudson's  itay,  and  Greenland  (/.  Cartd- 
4/ei:sts).  ; 

Althoujjh  of  relatively  less  bulk  than  the  Sequoia* 
or  the  I'mes,  some  species  attain  colossal  dimensions 
as  the  Oregon  red  cedar,  Thuja  giganUa,  This  tree, 
said  by  Gurlcii  tu  be  from  50  to  150  feety  and  by 
Herschel  200  feet,  high,  seems  actually  to  have  reached  an 
ahhttde  of  323  feet,  and  a  diameter  of  22  feet,  for  a 
ngantic  plank,  exhibited  by  the  State  of  Oregon  at  the 
Pmiadelpnia  Exhibition,  was  stated  to  have  been  cut  at  i 
118  feet  from  the  ground  from  ,  a  tnmk  of  these  dimen- 
sions. Uboiednts  dccunens  exceeds  200  feet,  and  in  the 
Himala\a.  the  gloomy  C:ipi;-'su<;  tornilf^-.i  met 
with  150  feet  in  licight  ami  i('>  Iccl  ingiiih  at  (ivefeci  from 
the  ground. 

The  woo  Is  (jl  many  of  the  species  are  valuable— those 
of  FiiHiUt  loliirnttat ii,  Callitris  (/iiiid/ir.i/z  js,  and  some 
species  of  juniper  being  esteemed  by  cabinet-makers  for 
furniture  and  veiteering.  I'hc  mottled  butt  wood  of  the 
"Thuji''  of  Pliny,  and  the  "citrus  "of  Horace  commanded 
fsbulous  prices  during  the  Roman  Empire.  Cicero  ia 
8H«1  to  have  paid  a  nuUion  sesterces*  ifoool.)  for  a  table 
made  from  this  wood,  and  of  two  taUes  bdooging  to 
King  Juba,  and  sold  by  aaetion,  one  fetched  1,200^000 
sesterces,  although  the  largest  recorded  diameter  is  only 
.ibout  4)1  feet.  The  wootl  is  still  turned  into  tazza  in 
Paris,  and  examples  of  it  arc  preserved  in  the  Kevv 
Mii-cutn.  Some  of  the  most  valuable  gums,  balsanw, 
and  reuns,  and  amber  are  obtained  from  the  tribe. 

The  lirsi,  a.nd  palxontologicall;.  most  important,  genui 
is  C.AI.LITRIS.  This  is  subdivided  into  four  se  tion^,  by 
many  authors  recognised  as  di^tinct  gencr.i— (i  )  Pi./iy- 
Itpis  or  Wititiringtmia ;  (2 )  TetraclinU  or  Callitris 
proper ;  (3)  Hexaclinis  or  Frouia;  and  (4)  Ocloclinis. 
The  first  section  is  doubtfully  recorded  as  Widdring- 
imUeSt  from  the  Lias  of  Switserland  and  Wurtembei]g 
and  froin  die  Weahlen  and  Cretaceous  of  North  Geiinai»'« 
and  Kome  in  Greenhuid.  IViddringUmia  is  deftnltdy 
found  at  Aix  and  other  Eocene  localities  of  France  by 
Saporta,  in  the  Miocene  of  Oeningen,  at  I?ilin,  and  ques- 
tion.ibly  so  in  the  .lb  c:-...e  of  !i.;!tr  i  i  the  (--rccnland 
£oceac.  It  ij  ujw  tuiiuncd  lu  ijuuth.  Atr.e.i  and  Mada- 
gascar. 

The  second  section,  Callittis  proper,  is  distinguished  by 
its  cone  formed  of  four  truncated  valves  in  pairs,  and  is 
represented  at  present  by  a  single  sjiccics  confined  to 
Northern  Africa.  Its  fruits  however  are  not  only  met 
irith  at  Sheppcy,  but  at  Aix,  St.  Zaclmrie,  and  Atmissan 
in  Fiance,  and  at  Haring  in  the  Tyrol 

Between  thi^  and  tlie  next  section  of  CaUUris  should 
be  placed,  if  cuoressineoas  at  all,  the  extinct  genus  f  7) 
SoUmstrotus  or  Endlicber,  founded  on  Bowerfaanlrs 
figures  of  fruits  with  five  valves  each. 

The  third  section,  Frenda,  has  a  c<me  of  six  Stales  in 
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opposite  pairs,  and  is  now  eoHrely  confined  to  Austnfia 
and  New  Caledonia,  nearly  tvo  dozen  species  being  more 
or  less  known.  One  of  the  most  distinctly  Ciipressineous 
fruits  Jfet  met  with  fossil  ci-)rre--j)onds  exactly  with  the 
Port  Jackson  C.  EmUuiu-ri,  but  lias  eight  scales,  and 
therefore  falls  into  the  f  lints  sectum,  idso  AttStiaUaa, 
but  now  limite<l  to  a  single  species. 

We  have  thus  the  most  absolute  proof  that  different 
sections  of  C.M.l.i  1  ki'^  jlourishcd  in  these  latitudes  during 
the  Eocene  period,  and  therefore  that  the  Pa].-c.\rctic, 
Ethiopian,  and  Australian  botanical  i^ons  overlapped 
and  intermingled  to  some  extent  at  that  time.  They  do 
not  seem,  hoveter,  to  have  been  present  much  to  the 
north  of  our  own  latitude. 

The  genus  AcnNOSTROBus  does  not  appear  to  have 
been  round  fosril  except  by  Ettingsbausen  at  Saeor 
(1859),  and  even  these  two  specimens  seem  \  ery  indis- 
tinct and  much  smaller  than  either  existing  sjx;  ics,  and 
arc  ignored  by  Schiniper  in  his  list  of  spei  ies.  The 
existing  Patagonian  ^ll'ZUuVA  has  no  known  fossil 
representative. 

The  fourth  genus,  LinocKDRls,  is  distinguished  by  its 
flattened  oblong  cone  of  four  to  six  leathery  and  very 
unequal  scales,  and  by  its  thick  scale-like  and  peculiar 
foliage.  It  occasionally  forms  very  large  trees,  and  in 
distributed  over  all  but  the  Oriental  and  Ethiopias 
regions,*  though  the  actual  species  have  a  limited  range. 
The  range  of  Libocedrus  in  the  Tertiarics  is  singuur. 
It  appears  fi-om  below  the  London  clay  at  Bromley,  then 
completely  disappears  in  Europe  imtil  the  Miocene,  when 
it  reappears  at  Bilin,  Schossnitr,  Radaboj,  .Armissan, 
Sinigagli.i,  from  near  Bonn,  from  Monod  in  Switzerland, 
and  the  amber-beds  of  Prussia.  Another  species,  said 
to  be  allied  to  the  Chilian  tree,  is  found  in  the  Kocene  of 
Greenland.  As  most  of  the  species  of  I.ib<>eedru>  inhabit 
considerable  altitudes,  even  reaching  the  5nov\  level,  and  all 
of  them  arc  hardy  in  England,  it  is  fair  to  infer  th.at  prior 
to  the  London  clay  the  cHmatc  (and  this  is  borne  out  by 
the  rest  of  the  flora)  was  much  cooler  than  during  sub- 
sequent Eocene  times.  That  Libocedms  was  really 
absent  firom  temperate  Enn^  during  the  latter  part  ot 
the  Eocene  period  fi  beyond  all  doubt,  and  wet  ire 
actually  experienced  a  diange  in  dlmate  each  as  had 
been  inferred  finom  the  (iuiaas  ef  the  Tbanet  sands  and 
\\  oohvich  and  Reading  beds  is  fidly  confirmed  by  the 

llora. 

Thi'ya  has  small  ovate  or  oblong  cones  of  (>-:o  valvale 
unequal  se.des,  and  foliage  somewhat  similar  to  Libo- 
cedrus, though  less  symmetric.  There  c\ist  twelve  to 
twenty-one  ^ijc  ies,  divided  into  live  sections,  and  some 
forming  trees  that  are  gigantic.  The  great  majority 
are  Japanese,  but  two  species  inhabit  the  Nearctic  regions. 
The  genus  first  appears  in  the  Arctic  Eocenes,  descend- 
ing into  Europe  during  the  Miocene,  when  it  formed  the 
vast  amber-producing  forests  along  the  Baltic.  The 
olltest  beds  to  the  aonth  from  whidi  it  is  known,  Aough 
it  is  rare  Acre,  are  those  of  Amdssan  In  France  and 
the  late  Miocenes  of  Marseilles  and  Tuscany.  It  is 
unknown  from  England,  and  the  Chamcecypctrites  of  flie 
older  Eocenes  of  Europe  are  now  transferred  to  Sequoia. 

The  bi.\lh  genus,  the  stately  CUPRKssl'S,  is  only  known 
fo-sil  from  two  Gennan  Miocene  localities.  The  existing 
species  are  mostly  found  in  mountainous  regions. 

The  seventh  genus,  JuvirKKi         ■,  ery  extensive,  and 

I is  present  in  every  geographical  region  except  the  Austra- 
lian, being  also  one  of  the  three  British  indigenous  Gym- 
nospems.  It  has  been  recorded  fossil  from  Aix,  Haring, 
and  the  amber-beds  of  Prussia,  bnt  Oe  smallness  of  the 
fragments  and  the  absence  of  any  tiaces  of  henries  renders 
its  occurrence,  especially  in  the  former  locaBties,  some- 
what doubtful. 

The  range  of  the  fossil  Cupressine£,  as  asoert^Md 
thiOQgbont  the  Tertiaries,  is  thus  seen  to  be  perfiecdy 
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natural ;  the  hardy  genera  are  never  associated  with  tfie 

more  tropic.il  Kocene  floras,  and  the  sub-tropical  genera 
did  not  r:in^;c  tarther  north  than  the  present  temperate 
btitudc?,  nor  extend  into  the  later  Miocenes.  1  lardy 
species  occupied  these  latitudes  in  the  old  tc  nperatc 
Eocene  time-., retreated  as  the  temperature  ii^i  rested,  ;ii'.d 
re-descended  from  the  north  as  it  again  decreased,  reach- 
ing finally  as  far  south  as  North  Italy.  The  habits  and 
even  the  species  of  the  genera  have  not  materially  altered 
dMe^  Tertiarics  commenced,  and  they  appear  to  furnish 
oomparativcly  safe  data  for  physiological  inquiries.  The 
Boat  remarkable  fiKt  iMgbt  by  them«  a  fact  beyond  all 
question,  is  that  types  now  distinctive  of  widdy  aepanted 
botmical  regions  actually  fired  aide  bjr  Side  together  in 
Wcsteni  Europe  in  the  Eocene  age. 

As  the  true  nature  of  the  various  Eocene  and  Miocene 
floras  be<  o:nes  unfolded,  thanks  principally  to  th',-  able 
work  of  Saporta,  the  ductiiations  in  temperature  tliat 
Europe  and  America  have  experienced  «ill  be  nieasur 
able  and  their  ebb  and  flow  calculaljlc,  with  some 
approximation  to  certainty.  The  sensational  extremes 
implied  by  the  over-positive  determination  of  fragments 
that  no  human  being  could  determine  with  certainty,  will 
then,  it  is  to  be  hoped,  be  once  and  for  ever  discredited. 


THE  STOXAGE  OF  ELECTRIC  CURRENTS 

PRACTICAL  electricians  seem  to  have  made  up  their 
minds  that  a  system  for  the  distribution  of  electricity 
for  the  p-arpo^c  of  electric  li;;^hting  or  ol  ilnvin^  electric 
motors  will  be  incomplete  unless  it  comprises  a  iiie.ins  of 
Stonii;e  of  the  currents  to  provide  against  the  risk  oi  .my 
temporary  derangement  or  mconstancy  in  the  generating 
apparatus.  An  accumulator  of  currents  would  in  fact 
render  the  same  service  in  an  electrical  system  as  do  gaso- 
meters in  s>-stem5  for  distributing  gas,  or  the  hydraulic 
accumulators  in  a  system  of  hydraulic  machinery. 

At  the  present  tine  much  attention  is  directed  to  such 
aeemnutatarst  or,  as  they  have  been  hitherto  called^ 
ucmdarj  hatteries. 

The  principle  of  the  — ccndary  battery  dates  back  to 
die  very  early  days  of  Voltaic  electricity,  when  in  1801, 
one  year  after  Volta's  "  pile"  had  made  its  ippe  trance,  ! 
Gautherot,  a   French   savant.  obsor\ed   that  wires  of  j 
platinum  or  of  silver  which  had  served  as  electrodes  fi)r  i 
the  decomposition  of  water  containing  a  little  salt  or  sal  | 
ammoniac  a.-'iuircd  the  property  of  giving  a  lirief  cuiTent 
after  being  detached  from  the  jMle.    This  phenomenon, 
f.imiluir  to  e%cry  electrician  under  the  name  of  "polarisa- 
tion ol  the  electrodes,''  was  observed  again  by  Rittcr  of 
Jena,  in  1803,  with  electrodes  of  gold  wire ;  and  the 
observation  immediately  led  him  to  devise  a  battery  firom 
which  these  secondary  currents  could  be  readily  obtained, 
and  which  constituted  the  fiist  of  all  secondary  b;itteries. 
He  tried  many  diflerent  arrangements,  using  various  i 
metals — ^platinum,  silver,  iron,  &c.,  but  with  lead  he  ob-  \ 
tained  no  resuh.    He  attributed  this  secondary  action  to  | 
a  soaking  or  accumulating  of  the  two  opposite  kind-  of  | 
electricity  into  the  surfaces  of  the  plates  or  into  the 
inter\cning  liquid.    The  true  cxplaniMon  was  given 
by  V'olta  and  Marianini,  and  later  by  [lerqucrel,  when 
they  showed  that  the  action  arose  Iroiii  the  deposits 
of  oxygen  and  hydrogen,  or  of  acid  and  of  base  upon 
the  two  electrodes,  whose  surfaces  thus  beceilie  eheni- 
cally  changed  and  capable  of  actine  towards  one  another 
like  the  zinc  and  copper  plates  01  an  ordinary  battery. 
Graven  in  1843,  brought  the  matter  to  a  decisive  proof  by 
ooBStmctiqg  o&  curious  gas  battery,  in  which  the  oosttive 
and  acflitive  poles  were  both  {datioum  plates,  the  one 
snnounaed  by  oxygen  gas,  the  other  by  hydrogen. 
Ritter's  failure  to  obtain  any  effect  from  electrodes  of 
lead  arose  from  his  employment  of  solutions  of  chlorides 
as  the  liquid,  the  chloride  of  lead  which  resulted  on  the 
passing  of  the  current  being  a  non-conductor,  which  at 


once  stopped  the  current.  M.  Gaston  Piant^  who,Vin 
1859,  look  up  the  study  of  the  subject,  found,  after  experi- 
menting with  many  metals,  that  electrodes  of  Und,  when 
immersed  in  dilute  sulphuric  acid,  gave  rise  to  very 
marked  polarisation-effects ;  for  after  passing  through 
lead  electrodes      oorrent  fnm  ttro  Swism^  celli,  tte 


Fig  1. 

TUf  finire  N|it«mmj  two  sheets  of  Umd,  iqiaralei]  by  iwa  ahceti  «f  eaaVM 
Mid  WHMliwrand  ptaced  in  •  I^Mi  jarContainiiK  waH^  nNi>li4V* 
oTlMMMM  fMmdinc  through  ihc  ctaM  top  of  the  JW. 

secondary  currents  were  extremely  strong  and  of  consider- 
able duration.  He  therefore  constructed  large  secondjury 
batteries,  using  for  this  purpose  two  sheets  of  lead  im* 
mersed  in  dilute  acid.  In  order  to  reduce  the  mtenial 
resistance  1)y  tirineing  the  opposed  suifacei  as  neaify  at 
possible  tcfiether  the  two  sheets  were  of  huge  siM  and 


were  rolled  together  in  a  spiral  form,  being  luq^  firom 
touching  by  the  interposition  of  sheets  of  coarse  canva^ 

or  in  later  forms  by  means  of  bands  of  india-rubber.  The 
general  form  of  a  single  cell  of  Plant<5's  secondary  battery 
is  shown  in  Fig.  1.  Su.  h  cells  wcighel  nver  twenty 
pounds,  and  when  properly  prepared  had  an  electromotive 
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fiOCOe  al  times  tliat  of  a  DanicU's  cell;  their  internal 
Nsistailoe  was  also  verjr  smal^  being  from  one^ighth  to 
oae>tweotiefh  of  an  ohm.  These  ceOs  bnprovod  with  nse ; 

the  liberated  gases  attacking  the  surface  of  the  lead  elec- 
trodes, so  that  they  gradually  became  of  a  spongy  texture, 
while  the  iurface  of  the  pLite  at  which  oxygen  was 
liberated  became  covered  vvith  a  film  of  brown  peroxide 
of  lead.  When  both  electrodes  were  thus  "formed"  by 
charging  the  cell  at  intervals  of  a  few  days  in  opposite 
diceraoas,  tiie  Plants  cdl  became  avsritable  tteeummiator 


Rtprticnts  l«0  illcttj  oi  «:;iaral-.i  1;>-  ^tlijii    >(  ih.c'n  Ml,  [..Hi)Ucil 

ror.in^  ti:i^<'th'T  mund  a  roller. 

of  electric  currents,  and  was  able  to  store  up  from  a  com- 
paratively feeble  source  a  supply  which  could  yield  vastl) 
Stronger  effects  for  a  short  tinie.  In  fact  the  secondary 
Inttery  became  in  Planttf's  hands  a  Idnd  of  Leyden-jar 
for  stociqg  currents  of  electricity  ;  the  essential  point  of 
diflevenoe  between  the  two  being  that  while  the  Leyden- 
jar  aecumubtet  a  ehargt^  aad  can  be  charged  or  dischamd 
in  an  instant— or  in  other  words  possesses  only  an  "in- 
stantaneous capacity  "—the  secondary  battery  accumtilates 
currents  which  may  flow  into  it  for  many  hours,  and  which 
may  take  also  a  considerable  time  for  their  discharge,  its 
••continuous  capacity  ''  bcinR  very  great  as  compared  with 
its  instantaiHd-.is  C3|>acity.  The  currents  stored  up  in  the 
secondary-  battery  are  however  not  stored  up  as  accumu- 
lations of  electricity.  The)  are  -lorcd  u])  in  die  form  of 
chemical  work  done  in  the  cell,  this  chemical  work  being 
capable  of  Ix^iii^'  rctrant.fi)n;Kd  .it  into  the  energy  of 
electric  currents.  When  the  charging  current  from  an 
independent  battery  or  from  a  dynamo-electric  machine 
(see  Fig.  2)  is  passed  through  a  Plants  cell,  the  electrode 
by  which  the  current  enters  becomes  more  bijglily  per- 
oxidised  tlian  before,  while  a  correspoading  amoant  of 
dcOKuUsation  takes  place  at  the  electrode  by  which  the 
cunent  leaves  the  cell  When  the  cell  thus  charged  is 
used  as  a  battery  it  gires  back  a  current  which  flows  out 
from  the  electrode  by  which  it  formerly  ilowed  in  ;  passing 
through  the  cell  from  the  deoxidised  to  the  peroxidiscd 
electrode,  until  tlii\  are  both  reduced  to  a  state  of  chc-  j 
mical  similarity.  If  the  cell  is  joined  to  the  dynamo-  ' 
machine  which  charged  it,  in  order  to  lirive  it  round  as 
an  electro-magnetic  engine  or  motor,  it  will  cause  it  to  , 
rotate  in  the  same  direction  as  that  in  wliieii  it  was  driven  j 
when  tised  as  a  generator ;  the  principle  of  reversibility  ^ 
applying  both  to  the  cell  and  to  the  machine. 

Several  forms  of  secondary  batlety  ad.tpted  for  storage 
of  currents  have  been  suggested  m  recent  years.  In 
Philadelplua  Professors  Houston  and  £.  Thmnaon  have 
tried  a  modificatioo  of  the  DanielTs  cdl,  in  which  sulphate 
of  sine  was  electrolysed  between  electrodes  of  copper,  the 
roetalUc  zinc  so  deposited  afterwards  serving  as  the 
negative  pole  of  the  cell.  Another  suggestion,  due  to  M. 
d'Arsonval,  was  to  use  an  elcctrotie  of  lead  along  with 
one  of  zinc,  dipping  into  a  -nUu.on  of  sulphate  of  zinc. 
The  charging  currents  deposited  metallic  zinc  upon  the 
latter  and  lib€rate<i  oxygen  at  the  foritu  r,  wliii  h,  as  in  the 
Planti?  cell,  became  coated  with  spcngy  peroxide  of  lead. 
As  this  latter  is  not  a  very  good  conductor  M.  d'Arsonval 
further  proposed  to  increase  the  effective  surface  by  laying 


for 


the  sheet  of  lead  horizontal  and  covering  it  with 
1  shot,  which  should  also  become  peroxidlseo. 
I     The  latest  form  of  secondary  battery  is  that  of  M. 
Cuoille  Faur^  described  in  Nature,  vol  xxiv.  p.  68,  of 
which  there  has  been  so  much  talk  in  the  semi-scientific 
press,  and  which  is  now  lieing  made  the  central  point  of 
a  great  financial  "  operation  "In  Paris.   There  can  be  no 
doubt  that  this  instrument,  though  the  accounts  of  its 
I  performances  have  been  grossly  exaggerated,  is  an  im- 
I  provemcni  upon  that  of  Pl.ir.te,  of  which  it  is  a  slight 
modification.  The  labour  and  difticulty  of  "  forming  " 
the  l'lan:-j  ccK,  that  is  to  say  of  charging  and  re- 
char^;ing  it  urml  a  riuftii  itnt  film  of  peroxide  of  lead 
should  be  prcniuced,  led  M.  Faure  to  try  the  effect 
of  coating  the  lead  plates  at  first  with  a  film  of  nd 
leaa  or  minium,  a  lower  oxide  than  the  dark  brown 
peroxid?.  The  two  sheets,  after  having  been  covered 
with  minium,  are  rolled  together  precisely  as  in  the 
PlanU  cells,  as  shown  in  fig.    a  sheet  offeit  being 
interposed  to  prevent  intcnnl  contact  Itwasstated 
bjr  M.  Reynier  that  the  capacity  of  such  cells  was 
foity  times  that  of  the  Plants  cell ;  but  four  times 
would  have  been  nearer  the  mark  if  cells  of  equal 
siic  were  compared.    M.  Faurc's  cells  are  made  of 
large  size  and  weigh  7;  kilogramme^,  or  nearly  200 
lbs.    It  is  staled  th  t  one  such  cell  would  store  a 
suflicicnt  ainuunt  of  current  as  to  be  able  afterwards 
to  yield  in  an  hour  an  amount  of  work  equal  to  one  horse- 
power.     Conl'irmatory    observations    are   yet  needed. 
Meantime  let  us  just  remind  the  enthusiast  who  brought 
over  to  England  the  "million  fool-pounds"  of  energy 
I  stored  up  in  a  Faure  cell,  (hat  he  woiud  have  imported  a 
'.  dozen  times  as  much  stored  energy  if  he  had  brought 
j  over  instead  a  Imap  of  coal  of  the  same  weighu 
I    The  uses  far  sncn  secondary  batteries  may  be  of  three 
I  kinds : — 1.  They  may  serve  as  portable  supplies  of  elec- 
;  trictty  to  be  left  and  called  for  to  recharge  when  exhausted. 
2.  T!ie'.  may  serve  to  accumulate  supplies  of  electricity 
fruin  (h namo-elcctric  machines,  and  store  them  until 
required  for  furnishing  electric  light  or  motive  power  on  a 
small  scale.    3.  They  may  serve  as  equalisers  of  electric 
currents  in  a  system  in  which  the  sujjply  is  liable  to 
riuctuations.    Suppose,  for  example,  a  dynamo-electric 
machine  is  employed  to  produce  electric  light.    Any  least 
thing  which  alters  the  speed  of  the  machine,  even  for  an 
insunt,  makes  the  light  Aickcr  and  chaofe  in  intensity ; 
while  the  breakage  of  the  engine-stmp  would  at  once 
cause  total  darkness.   But  if  a  secoodaiy  battery  of 
soit^de  dimensions  aad  power  were  inserted  across  the 
circuit  between  the  dynamo-maciime  and  the  lanm,  the 
inequalities  of  the  current  would  Iw  greatly  modified. 
When  the  li.i,'ht  was  not  in  use  the  battery  would  store  up 
the  curren;.    If  the  engine  failed  the  battery  would  at 
once  put  forth  its  power.    It  is  probably  in  this  direction 
that  the  secondary  faattcry  Will  find  no  unimportant  field 
of  usefulness. 

A  Sl.Xari.AR  CASE  OF  SHIPU'KECh' 

THE  wreck  of  the  l.).ini>.h  mail  steamer  F/nrm'x, 
which  took  place  olf  the  west  coast  of  Iceland  on 
January  29,  was  attended  by  rather  unusual  circumstances 
deserving  of  note.  The  vessel  (about  450  tons  burden) 
sailed  with  caigo  and  the  mails  from  Copenhagen  for 
Leith,  tlw  Fartte  Islands,  and  Icdandf  about  the  middle 
of  January. 

Nothing  particular  occurred  until  after  leaving  the 
Fariies,  when  she  nm  faito  a  severe  gale,  which  rapidly 
increased  to  a  perfect  harricsne,  while  at  the  same  time 

the  temperature  fell  to  about  50°  F.  of  frost  (—  t8*  F.). 
Such  cold  is  not  cxtraordmary  in  these  latitudes  in  winter, 
but  fortunately  it  is  seldom  associated  with  \cry  high 
winds.  I  nder  the  circumstances  in  which  the  i'/icvnix 
was  placed  every  sea  that  she  shipped  froze,  and  the 
deck  soon  became  covered  with  a  foot  or  two  of  solid  ice. 


uiyiu^cu  by  GoOglc 


yune  2,  1881] 


NATURE 


As  time  passed  on  the  continued  action  of  the  sea 
raised  a  perfect  iceberg  on  the  forward  part  of  the  vessel, 
while  the  showers  of  spray  carried  along  by  the  steadily 
increasing  g;ile  covered  the  inasts,  yards,  and  rigging 
with  an  cvcr-ihiclcening  coating  of  ice.  Two  or  three 
days  passed  without  the  least  abatement  of  the  storm, 
and  then  the  half-smothercd  steamer  went  over  on  her 
beam  enUi.  The  crew  succeeded  in  cutting  away  the 
masts,  and  she  once  more  righted. 

It  however  was  clear,  the  gale  showing  no  signs  of 
breaking,  that  the  relief  was  only  temporary.  The  ice 
continued  to  form  on  the  vessel,  particularly  about  the 
forecastle,  where,  piled  high  above  the  bulwarks,  and 
Ok'erbanging  the  sides,  it  threatened,  by  altering  her  trim, 
to  raise  the  propeller  out  of  the  water. 

Under  these  circumstances,  on  the  morning  of  January 
39,  Cape.  Kihl  decided  to  run  the  steamer  ashore  while 
daylight  lasted.  At  some  distance  from  the  land  she 
struck  on  a  sunken  rock,  and  the  crew,  taking  to  the 
boats,  only  succeeded  with  the  greatest  difficulty  in 


reaching  the  shore,  saving  nothing  but  their  lives,  the 
English  mail,  and  a  bundle  of  blankets  which  (when 
carried  ashore)  was  found  to  be  useless — frozen  into  a 
solid  lump.  Their  situation  in  deep  snow  on  the  desolate 
coast  of  Iceland,  about  100  miles  to  the  north-west  of 
Reykjavik,  was  very  critical,  and  a  party  of  two  or  three 
of  the  stronger  sailors  under  the  command  of  M.  Jas- 
persin,  the  (ir^t  officer,  proceeded  in  search  of  assistance. 
It  was  not  however  until  about  three  in  the  morning  of 
the  30th,  after  suffering  great  hardships,  that  the  sound 
of  a  pony  kicking  in  a  shed  guided  them  to  a  bouse. 
Tiie  fanners  immediately  turned  out,  and  eventually  the 
scattered  crew,  twenty-two  or  twenty-three  in  number, 
were  picked  up,  some  of  the  clover  little  Icelandic  dogs 
proving  themselves  most  valuable  auxiliaries  in  the  search. 
Many  of  the  men,  however,  were  all  but  frozen  to  death 
in  the  snow.  From  this  time  all  possible  attention  was 
given  to  them ;  but  one,  having  both  legs  and  arms 
frost-bitten,  died  ;  another  aftenvards  had  both  legs  am- 
putated below  the  knees;  and  the  steward  lost  three 


fingers  of  each  hand.  Hardly  one  escaped  more  or  less 
injury  from  the  effects  of  the  extreme  cold  to  which 
they  had  been  so  long  exposed.  Capt.  Kihl  and  the  bulk 
of  his  crew  soon  after  succeeded  in  getting  to  Reykjavik, 
and  on  April  13  they  sailed  in  the  sister  steamer,  the 
Arcturus,  for  Copenhagen.  The  officers  and  men  of  the 
wrecked  vessel  are  of  opinion  that  had  Capt.  Kihl  not 
decided  on  the  20th  to  run  the  P/ttvnix  ashore  in  daylight 
not  a  soul  would  have  been  saved,  as  the  gale  did  not 
moderate  for  several  days  after  ;  and  the  steamer,  buried 
as  it  was  under  an  enormous  mass  of  ice,  must  have 
foundered  in  the  night. 

In  Iceland  this  storm  will  be  long  remembered  by  the 
destruction  it  caused  ;  and  it  is  said  that  such  a  terrible 
winter  has  not  been  known  for  years.  .Sheep  have 
ftcrished  in  large  numbers,  and  ponies  have  been  killed  to 
save  hay.  Then  as  the  Icelanders  depend  on  the  outer 
world  for  flour,  &c.,  the  loss  of  the  Pha-nix  with  its  cargo 
was  a  terrible  misfortune.  A  letter  from  Reykjavik  to  a 
lady  in  Edinburgh,  published  on  .April  2 1  (and  dated  the 


ioth\  states  that  the  magarines  were  empty,  and  con- 
cludes thus  :  "  It  was  very  delightful  to  see  the  steamer 
Arcturus  coming  in  the  other  day  after  having  expected 
it  so  long.  It  brought  both  news  and  provisions,  so  that 
the  poor  (jeople  in  the  neighbourhood  of  Reykjavik  can 
be  helped  for  a  while."  J.  ALl.EN  Al  LEN 


NOTES 

Cait.  Frederick  Joii.n  Owen  Evans,  C.H.,  F.R.S.,  has 
been  made  a  K.C.H.    -Amon^  all  the  crowd  of  names  gatetted 
!  for  such  honour*  on  the  Que«n's  birthday,  not  one  had  belter 
dc  erved  it  by  his  ser*'ice>  to  his  cuunlry,  as  well  as  to  science, 
than  the  well-known  Ilydrogrjphcr  to  the  Admiralty. 

The  Visitation  of  the  Royal  ObfcnratQry  lakes  place  on 
Saturday.    No  djubt  it  will  be  numerously  attended,  as  it  is 
'  announced  that  Sir  George  Airy  has  resigned  his  post  for  the 
ist  of  August 
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This  is  a  week  of  mirus.    The  Kuyal  Society  iotr/e  on  | 
Wednesday  is   followed   by  the   Society  of    Arl>    iM>;i-  to- 
aisht,  whik  Ike  Presidart  of  the  lutiUitioa  of  Civil  Eagineen 
hM  iMMd  toflmioin  tat  wdhir  «a  MAv.  Theea  tmo  kat 

•re  heW  in  the  pallerie*  of  the  Smith  Kcnuington  Museinn. 

Much  interest  hiu  always  been  attached  by  anthropologists  to 
the  Stooe  of  Egypt,  oa  account  of  its  bearing  on  the  an- 
t^nky  of  man.  Hitlierto  the  fioda  of  itoiM  fanptemwift  have 
been  purely  superficial,  bat  ia  March  laat  Gcaexal  F!tt- 
Riveni,  I'rcsident  of  the  Anthropological  Institute,  di^co-  | 
vcrcd  worked  (lints  two  to  three  metres  deep  in  stratified 
gprmvel  and  mud  near  Thebes.  The  gravel  had  haeeaie  m 
iMduBted  m  Egypliaa  times  that  they  were  able  to  eat  aqoan- 
topped  tombs  rapportcd  by  s<itiare  pillani  in  It,  and  theae  have 
remained  in  their  original  condition  to  this  day.  Some  of  the 
implements  were  chi<ciled  out  of  the  (.Tavcl  in  the  .sides  of  theie 
tombs.  General  Pitt-Rivers  will  read  a  paper  giving  an  account 
o(  this  diaooveiy  at  the  Anthn^higical  lutitate  on  Tneaday 
nest,  the  7th  intt. 

Mr,  !.  V.  r.r<  iiANAN  has,  wc  Icarn,  ginc  to  Italy  to  see  the 
■hip  which  the  Italian  Government  has  fitted  out  for  deep 
•■■■diaf  hi  tha  Kedlterraneani 

The  "Genera!  Rrpnrt  of  the  Norwegian  North- Atlantic 
Expedition "  it  bciuj;  published  iu  parts,  each  Memoir  beit^ 
dittriboted  iaunediately  on  its  leaving  the  press.  The  General 
Report  will  eompriw  tha  foUowing  Menoira CapL  WiUe^ 
ILK.  (NiiRitfvtor  dw  Bxpadltion— Deacfiptfoa  of  the  Appa- 
Mm,  how  constructed  and  nscd — M.i;TneticaI  Observations) ; 
ProlL  H.  Mohn  (Meteorology — Deep-sea  Temperature* — Motion 
•f  tfte  Sea — Astronomical,  Geographical,  Geological  Observa- 
tion) ;  Mr.  II.  Tornoe  (Amount  of  Air  in  Sea  Water— Amount 
of  Carbonic  Acid  in  Sea  Water— >Aaannt  of  Salt  hi  Sea  Wata) } 
Mr.  L.  SchmelchlthaSaltaiaSea  Water— InveitigatiaoolBottom 
Steples) ;  ProP.  G.  O.  Sars  (Crustacea,  Pyeaoffoaida,  Tuicata, 
Bryoioa,  HyUnioa,  ,S(K)ngotija,  Khizo|>oda,  I'rotophyta) :  Drs. 
Daniebsen  and  Korea  (fiolothurida.  Kcbinitia,  Astcrida,Crinoida, 
Gephyraa,  Anthoroa) ;  Mr.  H.  Fride  (Mollusc*.  Brachiopoda) ; 
Dr.  G.  A.  Hanaea  (Annulata);  Mr.  R.  CoUett  (FlahasK  The 
pihBcMlioa  of  the  Report,  lor  whkli  a  grant  of  moaey  has 
been  obtained  from  the  Norwegian  Storthing,  is  conducted 
in  conformity  with  the  directions  of  1 1  is  Norwegian  Majesty's 
Government.  Of  the  memoiis  we  have  receiveil  tliat  on  "Ffahaii" 
by  Mr.  R.  Collett,  and  "Chemistry,  "  \<y  Mr.  H.  Tomoe. 

We  greaUy  regret  to  laani  that  Dr.  James  Croll,  F.R..S.,  has 
been  compelled,  in  consequence  of  ill-health,  to  retire  from  his 
position  on  the  Geological  Survey.  The  same  reason  will  accoont 
for  his  not  replying  to  certain  correspondence  and  crWoisBis 
which  would  otherwise  have  claimed  lii$  attention. 

D».  AuevST  WiLHEtM  ElCHLF.k,  Director  of  the  Royal  i 
Botanic  Garden  and  Museum,  I'crlin,  and  I'rofessor  of  Syste- 
matic Botany  at  the  University,  has  recently  been  elected  a 
Foreign  Member  of  the  Linnean  Soeialf  hi  Am  room  of  the 
lata  G.  P.  Schiaqpcr  of  Stnnliwf.  Prof.  Eichler  is  well  known 
aaMBg^  botoBlKl  for  hb  miiBOTr,  "  I,,omnthaceae  et  Balano- 
phor*,"  in  MnrUai't  "Flora  Biasilicnsis " ;  also  as  author 
of  "  EntwkUnngpehldile  des  Blalles,"  and  "  Bluthendta. 
pi|Biaak''ft& 

Wl regret  to  have  to  record  the  sudden  death  early  in  March 
of  Mr.  John  Saruicrson,  one  of  the  oldest  colonists  of  Natal. 
Wnm  his  arrival  in  1850  he  resided  in  Durban,  where  ha  eon- 
d«eted  for  many  years  one  of  the  roost  inflaential  newapapeis. 
Ba  wia  oUierwite  naeh  oeenpied  with  pnUle  basines!!,  and  was 
far  aone  time  a  member  of  the  I.e^5htive  Council.  To  botanist, 
hi  Carope  he  was  well  known  as  an  ardent  explorer  of  the  South 
.Vfricar;  flora  and  active  correspondent,  and  his  mune  Is  COm* 
memorated  by  the  beautiful  genus  Sandenenia. 


A  MONUMtNr  is  to  be  erected  to  tlic  luuinury  .t  liic  Ute  Dr. 
liioca,  the  fuuuder  of  the  Paris  Anthroi«jlu^ical  Society  ;  not 
less  than  14,000  francs  ha««  already  been  collected.  Wa  aca 
denrwl  to  stale  that  tha  Hrt  wBl  sooa  be  doMd,  awl  that  all 
saboeriptiom  are  to  he  sent  as  early  as  pos»ible  to  M.  l/egu^, 
treaaarer  of  the  fhnd,  at  the  Paris  Anthropological  Socteqr. 

Th>  Dorpat  Univcrrity  oHiers  two  priiea  of  yjo  and  500 

roubles  respectively  for  the  two  best  mcxlels  of  a  moiiiiment 
in  memory  of  Karl  Km  t  vua  liacr.  Sculptoi  j  arc  infunned 
that  the  models  will  be  received  by  the  University  until 
September  15  next,  and  that  the  carrii^  to  and  firom  Dor* 
pat  will  ba  defrayed  by  the  Uidvectity.  Pinofaitors  Or. 
Gmeie  (Dresden)  and  Bohmtadt  (Gothi^  w«  HMnben  of  the 
coamittoe  of  deciaioa. 

A  MONVMSNT  of  the  cekfanted  aataraHtti  Preiherr  voa 

Siebold,  was  un^■eiled  in  the  park  of  the  Vienna  Horti- 
cultural Society  oti  April  22  last.  'l"hc  munumeut  is  four 
metres  high,  and  is  in  the  form  of  an  obelisk  with  a  jp-anile 
r>edestal.  The  upper  part  is  formed  by  a  very  ancient  memonal 
stone  omuaented  with  tond  designs,  wUch  was  originally  aant 
to  the  Vienna  Exhibition  by  the  Japanese  Government,  and  was 
afterwards  destined  for  this  monument.  Below  this  stone  is  a 
slab  of  mfcrble  bearin^j  an  excellent  bas-relief  of  Siebold,  the 
work  of  Schwaathaler.  llie  whole  monument  is  surrounded  by 
living  fir^trees^  wUeh  were  obtained  front  the  Rax  Alpc. 

Tnt  death  is  announced  of  Dr.  Lud»  ig  Rahcnhorst  of  Meissen 
(Saaony).  He  was  a  well-known  botanist  and  editor  of  the 
fMmigta.   Aaaeaf  hb  anaKrovi  pabUeatlona  we  wmf  potat  eat 

"Die  Siisiwasser  Diatomaceen"  (Leipug,  E.  Knmmer)  as  an 
indispensable  oompawon  to  ail  students  of  microscopical  planta, 

TRB«MMMiaA«r  of  the  Society  of  Aita  takaa  phua  to-nigfat 
at  Sarih  Kensington,  and  that  <jf  the  InstiMiattaf  QvH  Btgi* 
aaen  tO'inoirow  night  at  the  same  place. 

Tm  death  f s  aMMmnced  of  Hcrr  Andreas  Schmid  •£  Wahilitt 

(na\ari.>).  the  editor  of  the  BKtunuitur.^,  ind  aulhw  of 
numeniiis  treati  es  and  pamphlets  on  liee-cultuie. 

The  Whit.Monday  excursion  of  tha  Goologiats'  Assodatiop  is 
to  ha  to  lha  bla  of  WItitf,  aai  «iM  iHt  IhM* 

pR.  ScuiIEMANX  i  is  rccrn'.'v  l>ecn  nominattd  "  houoraiy 

citizen  of  Berlin,"  .md  has  also  beea  presented  with  the  lai^ga 
gold  medal  "for  Arts  and  SaiaMH*  hf  tha  Gtaad  Dak*  of 

Mecklenburg- Schwerin. 

In  a  brickfield  near  Lutzen  (Saxony)  some  200  sepulchral 
UTOs,  skulLs,  and  bones  have  been  found.  Dr.  Vlr^ow  haa 
examined  one  of  the  akuUs,  and  declares  it  to  ba  of  a  aciy 
peculiar  type,  somewhat  resembling  the  well  known  Neander 

Valley  skull,  but  yet  ditTcring  from  it  ituflicieotly  to  form  a  s[>ecial 
type  of  its  own.  The  whole  discovery  at  Liitaen,  combining 
cremation  and  ordinary  burial,  is  at  preieiit  naiqae.  No  oma* 
ments  of  any  kind  were  discovered. 

The  Jablonowski  Society  at  Leipzig  offers  the  following'prizes 
in  its  scientifie  sactiaQ  f«er  ittt  t— 'TOO  marka  (35/.)  for  aa  hwas* 
tigatlon  of  the  motion  of  Encke's  comet,  at  least  for  the  period 
since  1848,  taVin(»  into  account  all  di^turbin^  infhiences  ;  ft>r 

18S2  :  thp  -.imf  ,1-it  fir  a  cominla'iim  of  mir  prvscnt  know- 
ledjje  of  the  c  'rro>ion-ri;jiircs  of  crystals,  with  an  account  of 
onginal  experiments  on  this  subject  and  a  deduction  of  general 
maxims  regarding  the  cohesion  and  itractare  of  crystals  at  well 
as  their  molecular  eondlthias ;  for  1883 ;  the  same  amount  Ibr  a 

dctci  ininat  oil  of  the  jihoto-clectrical  tensions  produced  in  artificial 
and  suiiahly-culoured  crystals  by  the  action  of  light  and  their 
relations  to  iha  tberao  dmtilual  cflccta  praduoad  by  iham,ii  of 
temperature. 
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Thi  works  will  begin  immediately  for  the  construction  of  the 
Internati.>a*J  Exhibition  Electrical  Railway,  as  we  are  glad  to 
sutc  UuU  the  request  of  Meito.  Skmeu  has  been  snoted  by 
teMiuid|»l  CoBiicil«r  Farb. 

Oi"k  ParL,  Correal "'iideat  was  present  l.ut  Friday  daring  an 
expchuwot  made  by  M.  Troavc  on  a  naaU  boat  betwwa 
Part  Rofd  and  I'ont  dcs  Arts.  The  faoa^  mmmAm  9b. 
*»  bjr  1*30^  and  canying  three  pen»ns,  oblahied  a  mean 
valedty  of  ira.  30  per  second,  with  a  ma^cto  electric  motor 
wdighing  2  Ivilrgr,,  ami  two  series  of  >i\  Woll.vstoii  dements 
weighing  12  kilogr.  each.  The  trial  lasted  an  hour  and  a 
half,  and  was  interrupted  by  darkness.  These  experimenU 
will  b«  r^catcd  ahoitlx  on  ilw  Boii  da  Boukgne  lakca.  The 
■olor,  whidi  was  eonitrueted  to  give  8  Jdlognaiaietres  per  second, 
41da  duty  which  a  Mnijic  rower  would  have  Iiccn  unable  to  fx.r- 
Ibnn.  The  clcctro-majiuetjc  motor  was  placed  on  the  rudder, 
and  the  motion  communicated  to  a  soiaU  screw  placed  in  the 
lower  part  by  a  chain.  This  vplum  is  not  calcuhrtad  to  atilise 
tht  wlnle  aataift  of  fha  orathre  power  gentnted  bf  the  dements, 
bat  it  dispenics  entirely  with  any  alteration  to  the  Ixiat.  This 
last  circutMtancc  is  clln^idered  as  decidedly  important  in  popu- 
lariMn;;  the  sy-,lcni  nmonsst  yrxch'.Mncn.  There  is  not  (facdi^ltCSt 
Tibralion  or  noise  of  any  description  felt  on  board. 

The  lectures  which  were  delivered  in  connection  with  the 
Cla-^ow  N  a  vol  aM  Marine  fiBgfaiMriii(ExUUliaBai«  about  to 
bepobliihod. 

Ma,  W.  R.  Browne  has  i&sued  a  carefully  revised  edition  of 
the  Library  Catalogue  of  the  Institute  of  Mechanical  Engineers, 
eoBihining  both  a  list  of  author*  and  of  sntjecta.  ItaJto  ooalains 
^  a  Sal^ect-Index  ofpapen  in  the  AwwdSii^/,  1847.^ 

C  W.  Harding,  of  King's  Lynn,  received  prizes  for 
two  papan  at  the  Recent  Norwich  Fiiherica  Eahibition :— t. 
••EsMy  oa  tlie  Artificial  IVopagatioa  of  Aaadroraons  Pish  other 
.than  the  Salmon,  and  the  Re-stocking  of  the  Tidal  Waters  of 
OUT  Large  Rirers  Artificially  with  Smelts,"  &c. ;  2.  "On  the 
Utilisation  of  l.ncalities  in  N'orfollt  and  Suffolk  «Mit«M»  far  the 
Cultivation  of  Mussels  and  other  Shell  Fu-h." 

0»  Monday  nijjht  shocks  of  earthquake  were  felt  at  the 
Obsenraiory  on  M^uiu  Ve-uvins  aaul  nt  the  viUages  at  the  fool 

^  BsoMtain,  especially  at  Torre  del  Greoo.  At  nine  o'clock 
•  T^MOd^  nuwatng  Ae  sciiBBagHHihic  adlfttf  was  decreasing. 

The  Swiss  Federal  Commis-ion  for  Meteorology  has  been 
definitively  constituted  f  jr  three  years  as  C[>ilows :— M.  Schcnk 
president ;  Professor*  X.  Wolf  (ZiMeh),  H^jenbaA  (Basel)! 
Plsntanvwr  (Genera),  Cb.  Oufoor  (Moiges),  Forster  (Rcnie), 
■ad  Weber  (Ziirich),  and  M.  Coar  Inspector  of  Forests  at  Heme! 
The  Commisvion  met  at  Berne  on  May  23,  and  discussed  the 
institution  of  a  Central  Board  at  Ztiricfa.  Want  of  means  has 
prcirented  it  from  openii«  the  impotlailt  matcorotogfcal  station 
on  ihe  summit  of  Mount  Senti*. 

M.  DK  Lejssefs  has  Iwen  urging  upon  the  Khedive  of  Egypt 
the  re-esubiishmcnt  of  the  Cairo  Observatory,  originally  feonded  ' 
by  Mehea»ct  AB;  its  fine  bstrnmcBts  have  been  long  ago  dis- 
pcned  anoDg  variotis  esubllilnnents.  The  afanosphcre  of  Egypt 
is  peculiarly  favourable  f  -r  ob:  crvafory  work^  and  wc  hope  the 
Khedive  will  take  M.  de  Lesseps'  advice. 

A  Mar  INK  Exhibitloa  will  be  held  at  Hambnig  in  September 
ivext,  of  v«  hich  naatieal  — ^  aattODOnial  iiwtr""**"*!  wiU  lotB 

d>e  principal  part. 

A  CORRESPONDENT  (A.  11.  McC.)  of  the  New  Yorfc  Wttkly 
Extnins;  Pot(,  write-  on  the  question  of  the  Sound  of  the  Aurora : 
-  In  yoor  edition  of  Saturday  I  noticed  an  abstract  from  "  Record 
^'^^  ^  Girlhood,"  In  r^id  to  beariog  tbe  awwB  boraalu,  and 
thcnfeie      to  ^  jon  my  axporiaKe  oa  the  satject.  la 


the  winter  of  1S46  I  crossed  the  AfimpHf  from  MewfoandlaiA 
to  Greenock  in  the  br%  ^smm^    We  had  stn^  y«s**>Hy 

winds  the  whole  passage,  wiihout  seeing  the  sun  until  after 
making  land ;  three  days  previously  a  strong  southerly  gate 
carried  aw.iy  o  .:•  m:/  tup-sail,  luaving  us  without  wifuieot  after 
sail,  and  cun^c<4ucllLly  we  were  driven  far  to  the  northward. 
Ilie  day  before  we  made  lead  the  wind  swUenly  cfasfed  to  (he 
north-west,  and  as  night  approached  the  sky  became  clear.  At 
about  9  o'clock  p.m.  the  captain  called  all  passengers  on  deck, 
and  a  more  magnificent  spectacle  was  never  cunteiniiUtcd — the 
whole  heaven  was  a  bl.-uc  of  w  hite  light,  tbe  aurora  darted  and 
rushed  from  every  [xii'.it  and  r(  fleeted  each  coloar  of  tbe  rainbow. 
While  it  ksled  we  oould  distinctly  hear  the  sound,  as  if  the  fold* 
of  heavy  lilk  were  shaken,  lonetimes  sharp  and  quick,  and  thca 
receding  until  ihe  sound  was  lost,  .lecordinf;  to  the  inten>ity  of 
the  flash.  During  most  of  the  lime  a  book  could  easily  be  read 
on  dedc  The  phenomenon  lasted  about  foiu  hours,  during 
which  time  we  all  remaiaed  oa  deck.  Neat  SMiraiac  we  nude 
land,  whidi  proved  to  be  Bam  Head,  Southern  Hebrides,  and 
were  able  to  lay  our  ooene. 

On  May  a  the  Gcnnan  Fltbsrics  Society  hdd  ila  aaaaal 
■Metfay  at  BsrHa,  Us  Imperial  Highness  die  Ctowa  Prinae 
being  pnaent  Ilcrr  Frietlcl,  the  director  of  the  MarldsdN 
Museum,  delivered  a  festive  addre>sou  "  Pre-scienlific  l  ishing." 
Afterwards  the  president  of  the  Society,  Herr  von  liehr- 
Schmoldow,  read  the  report  for  the  yea^  which  was  highly 
fiivaarahle.  Soew  fi,oo(^ooo  ova  have  beta  '*sown  out"  la 
German  waters.  Excellent  results  weie  obUdned  with  300,000 
American  salmon  ova  and  a  similar  number  of  shad  ova.  Ti»e 
;  intercourse  with  the  fisheries  societies  in  Austri.!,  France,  and 
the  UnitctI  St.ate>  wa.s  very  successful  and  rem  one  native. 

At  the  annual  general  meeting  of  the  .Sanitary  Institute  of 
Great  Britain  on  May  25,  Dr.  Richardson,  F.K.S.,  who  for  four 
years  post  has  acted  as  Chairman  of  Council,  sad  who  nsw  goaa 
oat  «f  olBee  by  rotation,  after  expreming'  hm  thaaba  to  Ui 

colleagues  for  all  the  courtesies  they  had  shown  Mm,  said  tie 
could  not,  he  thought,  conclude  his  work  as  chairnMin  more  use- 
fully than  by  giving  a  short  account  of  some  recently  conducted 
research^  which  he  had  made  as  to  the  periods  of  incubation  of 
the  infiections  diseases  wbieh  fhe  aanilarlaa  has  to  eomfaat.  Be 
prooeoded  to  indicate  that  there  are  twenty-six  wdl-knowa 
diseases  of  diis  kind,  and  they  each  have  their  s]>ecial  periods  of 
incubation,  which,  though  ojicn  to  exceptions,  are  fairly  lei^nlir. 
The  period  of  incubation  was  that  period  which  intervened 
between  the  acceptation  of  the  poison  that  caaaed  the  dlstSM  and 
the  first  maniffestatloa  of  effect.  Diseases  adghl  thas  he  grovpad 
according  to  th^  stages  ofuenfaatioa  into  five  deises— .SbrftK; 
Shcrt,  Medium,  Long,  Longtst.  The  shortest  period  was  one  to 
four  days  :  under  tliis  head  came  plague,  cholera,  malignant 
pustule,  and  dissection  poison.  T  he  second  period  was  from 
two  to  six  day!!,  and  under  this  head  came  scarlet  fever,  diphthe- 
ria,  croep,  erysipdas,  hoopinc;-cough,  inflnensa,  glaaden^  aad 
pyiemia  Thp  mediam  period  was  from  four  to  ci^rht  d.iy*,  aid 
in  it  arc  included  cow-pox  and  relapsing  fever.  The  Irmt;  period 
had  ten  to  fifteen  days,  and  included  in  it  measles  imimp», 
tyfJraa^  and  tyjAoid.   Tbe  period,  fmty  days,  inchided 

qiihllfai,  aad  m^t  tndnde  bydroph^na.  Dr.  Richardson  eoa- 
cluded  his  addrr  s  by  showing;  tbe  important  practical  sanitary 
lessons  that  were  connected  with  a  correct  knowledge  of  these 
parioda  «f  iacabalioa. 

The  Technological,  Industrial,  and  Sanitary  Mn^ctun  of  New 
South  Wales  is,  we  team,  intended  to  occupy  a  similar  posatiQa 
and  fulfil  the  same  parpose  hi  that  eobny  whldt  the  Sealk 
Kensington  Museum,  the  Bcthnal  Green  Museum,  the  Nfu«cnm 
of  Practical  Geology,  tbe  Patent  Office  Museum,  and  tbe  Tarkes 
HvNaM  of  Hygieae  do  ia  London.  To  this  end,  tt  is  farieaded 
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to  coUeet  togetlwr  epical  coUectiontof  tU  nn>fri«U  gf 
nlue  Motrins  to  the  tnlmal,  vegetable,  mnA  ndnenl  Idngdeon^ 

from  the  raw  material  throu^jh  the  v.irior.i  s'.ages  of  noaniilkctare, 
to  the  final  product  or  flni^hci  aniclc  ready  for  use.  It  Is 
intended  that  the  following  shall  be  more  or  less  completely 
Rprcaeated Animal  prodacU;  v^etable  prodncti;  wute 
pndiiclis  foods;  economie  eatanuiliitf ;  eeoooiaie  feologiest 
spedmens ;  educational  ap]>aratus  and  appliances ;  sanitary  and 
liygieDic  appliances  aud  systems  ;  mining,  engineering,  and 
machincr)'  ;  agricultural  tools,  appli.anccs,  and  machinery;  also 
soils,  manures,  &c ;  models,  drawings,  and  descriptions  of 
patents ;  etlmoiagicat  spodoMM  j  eMmptoi  al  MsUiriaJ  furniture 
ttad  of  artistic  workman!>bip  in  iron  and  other  metals;  photo- 
graphs, electrotype,  plaster,  and  other  reproductions  of  examples 
of  art  workman*!" p  where  originals  are  not  to  l>e  obtained. 
Exhibition  catalogues,  trade  journals,  price  lists,  and  descriptions 
of  new  jirocessei  or  iadulita.  Tlw  MtblS  secrabBy  b  Mr. 
Charles  R.  Back  land. 

Wb  have  received  the  abstract  of  Transactiont  of  the  Anthro- 
polqgieal  Sode^  of  Wa^tagtan  fer  first  two  yean  of  1u 
wfalfnce,  ending  January,  1881.  It  contains  brief  notices  of 
the  meedngs  of  the  Society,  the  papers  read,  as  might  be  ex- 
pected, relating  mostly  to  American  Indian?.  .\  pa]>cr  by  Col. 
Mallory,  "On  the  Comparative  Mythology  of  the  Two  Indias 
(Asia  and  America)  "  shows  tluit  many  resemblances  exist  between 
them,  arising  sokly,  however,  from  the  eSbrtt  of  two  quite 
distinct  primitive  )»co|  '.ci  to  interpret  the  same  natural  pheno- 
mena. Prof.  C:ll  deals  with  the  Zoological  Kclatioits  of  Man. 
The  principal  papers,  however,  are  the  annual  addresses  of  the 
president,  Mr.  J.  W.  Powell,  on  the  Evolution  of  Language, 
as  Esliibited  in  the  Specialisation  of  the  Grsmmstif!  ProccsMS, 
the  1>Mimntuitioo  of  the  Pkito  of  Speedi,  and  tha  IntegAition 
of  the  'Sentence,  from  a  Study  of  InJlau  Languages  ;  and  on 
Limitatiutii  to  the  Use  of  Anthropological  Data.  Mr.  I'owcll 
has  abo  a  long  paper  OH  **  Wyandot  CoYanmaeai^a  Short  Study 

of  Tribal  Society." 

Wk  have  received  a  long  letter  from  Mr.  Gerald  Masscy  on 
oar  review  of  his  "  Book  of  the  Beginnings,"  which  we  regret  we 
are  noable  to  print.  We  shonU  stat^  however,  that  the  word 
MOe,  p.  49,  col.  t,  line  17  from  bottom,  was  a  n^sptlnt  far 
beetle ;  and  the  follow  ing  extract  from  Mr.  Massey's  work  (vol.  i. 
p.  145)  will  show  the  sense  in  which  he  quoted  Prof.  Max 
MuUcr:  — "If  the  fir-t  man  were  calki  kk  SftnsJa-il  Aditna, 
amd  in  Hebrew  Adam,  and  if  tba  two  wee  lealiy  the  same 
word,  then  Hebrew  and  Sanskrit  coidd  not  be  nendwn  of 
Iv. o  liifTcrcnt  families  of  sjiecch,  or  we  should  to  diiven  to 
admit  that  Adam  was  borrowed  by  the  Jews  from  the  Hindus, 
for  it  is  in  Sanskrit  only  that  Adima  means  the  first,  whereas  in 
Hebrew  it  has  no  such  maaaing."— {Quoted  from  Max  Miiller's 
"  Sdanee  of  RdigioB,"  p.  JM). 

The  additions  to  the  2^1o^ical  Society's  Gardens  during  the 
past  week  inclade  a  Chacna  Baboon  {Cyme^fkabu  /fnarhu9) 
from  South  Aiiriea,  presented  1>y  Mrs.  Fiadlay;  a  CoamoD 

Marmoset  [H>ipix!e  jacihts),  a  Black-eared  Marmoset  {Ilapale 
tenuULUa)  from  Soulk-Esit  Brazil,  presented  by  Mr.  C.  Stewart ; 
a  Two-spotted  Paradoxure  {Nandinia  binclata^)  from  West 
Africa,  presented  by  Mr.  W.  H.  Hart;  a  fienneU's  Gazelle 
{fkaOm  kmndtti  from  Afghanlslaa,  presented  by  Brigadier- 
General  Tanner ;  a  Globose  Corassow  (Crax  gMian)  from 
Central  America,  presented  by  Mr.  Allan  Lambert ;  a  Slow- 
worm  \Angtiij  Jragilis),  British,  presented  by  Mr.  G.  Mengee  ; 
three  I'encock  Pheasants  \P>!lyple(tron  chinquUii'i)  from 
British  Burmab,  six  Nuthatches  f^SUta  aaU^  British,  deposited ; 
two  Riag*iMdud  Flicasaaits  {Phasianus  Av^Noterd  9)  from 
CUm,  two  Swiaho^a  Fbaaaaats  (Euploceuma  mMmii  9) 
from  Formosa,  frnr  Chilian  Pintails  {JD«Jikt  ^Mtmtd^  from 


Antarctic  America,  an  Antarctic  SlwA  {fiftrttnrim  Mitarctiau) 
from  the  Antaittie  Seas,  a  Doadnieaa  Gull  {Imnu  dmMtmmu) 

from  the  F.il'.hn  l  I:  land  ,  a  White-marked  Duck  (//«aj  J/Vfw- 
AinV)  from  the  -blraits  of  Magellan,  an  African  Wild  Ass  {Efuut 
tani^fiufS)  from  Abyssinia,  pnrchaiied ;  a  Cashmere  ?hawl 
Goat  {C^ru  Aktnu),  a  Moafloa  (Owr  mmsimoH  9 ).  bom  in  the 
GoidcM ;  tbee  Vaiiagatod  Sheidfaltas  (7U>f»a  s«f«gM 
b  the  Gardens. 


Ot/H  ASTRONOMICAL  COLUMN 

A  Nkw  Vaki.vp.i.e  .S  r.vK.— Prof.  Julius  Schmidt  publishes  an 
account  of  his  oh-icrvation  of  a  <.tar  of  from  8m.  to  9m.  in  Canis 
Minor  on  April  I,  which  had  not  been  remarked  as  late  as 
.March  28,  and  of  which  not  a  trace  wa.s  visible  on  the  following 
niijht.  On  November  25,  1879,  Mr.  Baxeiidell  ihscovcred  a 
star  in  Cinis  Minor  of  about  8  Sm.,  and  of  a  decided  orange 
colour,  vUitre  the  Durchmiislerun^'  i\\o^tA  no  .star,  which  gra- 
dually diminished,  until  on  January  II,  18S0,  it.  wa>  estimated 
9  6.  Prof.  .Schmidt  gives  the  position  of  this  star  from  ob  er- 
vations  at  Athens  and  at  Dunccht,  with  the  places  of  two  of 
Bem^abtn  as  Callows  f  01  is  v^  oi— 

R.A.  Dcct, 
h.  in.  ,  - 

W.B.,  7h.  I014  ...  7  34  1S  04  ...  -(-  8  40  20  9 
B.axendell's  star  ...  7  34  49  98  ...  -t-  8  39  301 
W.B.,  7h.  1029    ...    7  34  5417    •••    +  8  42  29  4 

Elxamining  this  neighbourhood  with  a  5i-fcct  refr-iLt  c  ..11  '.tie 
evening  of  April  l,  he  remarked  a  star  (c)  of  bcuvccn  the  cichth 
and  ninth  magnitude,  and  by  "  eine  Ordinatea  con.struction  "  frop 
a  dia^am  then  made,  he  judge<l  its  po.-.ition  foi  iSSo'o  to  be  in 
R.A.  7h.  J4in.  56-4S.,  Decl.  -r  8  4i'-4.  If  these  place>  arc 
reduced  to  the  epoch  of  the  DurekmHtttniHg  (iSSS'o) 
stand  as  fdUowst— 


(^) 


b 

m. 
...  9 

X 

...  9 

a 

...  8-3 

e 

."  9 

R.A, 
h.  m.  s. 
7  32  56-6 

7  33  28*S 
7  33  3»  8 

7  33  SS« 


iwitluMt  a 


Dad. 
+  8  43-8 

.i-8  4S-8 

errorthan'oT'T. 

On  April  2,  at  8h.,  with  the  same  refractor,  not  the  slightest 
trace  of  c  could  be  discovered,  and  on  t.akint;  the  precaution  to 
examine  the  ttars  witliin  a  .space  of  two  minutes  (time)  ;i.-.  :ei:;ng 
and  folluwiin;  the  place  by  the  previous  nij^ht's  ob^crvatio;.,  no 
1  Mir.iU;-  uli'ijct  \v.ii  found  ;  a  st.ar  lOJl.,  wantin,'  in  Ar,;clander, 
i  shov,,.-!   II,,  mo'.i..n  in  two  hours.     On  .-Xpril  3  and  4  Prof. 
I  .Schraiut        similarly  unsuccessful.  IclPs  star  had  been 

compared  with  Bcssel's  two  Stars  wuh  the  Cometen-Sucher 
on  eighty-six  evenings  between  1879,  December  6,  and  188I, 
March  2S  (an  instance,  by  the  way,  of  the  .«crutinising  system 
of  observation  which  the  indefatigable  a  trouomer  of  Athens  is 
accu-to:iied  to  apply  in  hi-  varialilc-s!ar  work) :  on  no  occasion 
wa.'i  anv  I'hicct  n  Ucd  in  V.\<  pl  ice  of  the  star  (.  1.    *  1 

Prof'.  Schmidt  has  rcmarxs  upon  this  obserk-ation  to  the  liah 
lowing  clTect  :  if  the  olijcct  had  been  a  distant  planet  it  would 
have  been  found  on  April  2,  and  4  close  to  its  place  on  April  I. 
If  it  had  belon<ieil  to  the  group  of  minor  plancU  it  vrould  liava 
been  readily  identified  on  one  of  -Lhe  evenings  the  wcinity  wa* 
examined,  by  means  of  the  Dun  hmutteruHs,  without  laiasnedj|e 
as  to  the  direction  of  motion.  If  it  were  a  variable  star  toare 
was  a  variation  of  liglil  frrm  S'Sm.  to  absolute  mvi-ibility  la 
twenty-four  hours,  which  hxs  never  been  remarked  in  any  oth« 
variable  ;  and  lastlv,  if  it  were  a  .Wia,  of  the  class  to  whichttjl 
well-known  .stars  of  1S4S,  1S60,  1866,  and  18^6  hBWjiay 
assigned,  its  illumiuatioa  ls  limited  to  the  interval  belWCBl^tDa 
e%-ening8  of  March  28  and  April  I,  and  thereWte  COUW  MVf 

extended  only  1. 1  four  diys.  ,  .    „   iji 

Referring  the  places  of  the  objects  »b«e"f«i,^^£22  ^ 
Schmidt  to  the  star  of  l-y^  N«.  «»9  of  WeWs  Besad, «« 

Aiialeofpo,iaon.  Distance. 

For  BaKcndeU's  star   907*8    i35 

For  Sdunidt's  star    1S3*>    ''^ 

Fellockcr  s  carefd  work  for  the  BertoChJut,  Hour  VII.,  do» 
not  render  any  assistance  in  this  oaaa.  Oaa  of  oar  ■aiqrj™ 
».i»Mit«giHiiMiy  tehg  up  tha  sTStemanc  and  poqucnt  ( 
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vatioD  of  the  neighbours  of  W.B.  7h.  loa9>  It  mar  be  nlti- 
mttely  found  that  Schmidt's  star  afiiirdt  Ml  extreme  illu^tratioD 
0/  the  laws  affecting  variables  of  the  dw  cf  U  GeuuDoruffl. 

Can  Mr.  Baxendell  put  anything  npoaiMord  a$  to  data  wbco 
he  has  esamin*d  the  yidnity,  whidi  HMf  bear  upon  length 
of  invisibilitf  ol  Schmidt's  star  ? 

The  Comits  of  1810  and  1863  (v).— At  the  mneitioii  of 
Piof.  Bruhas  new  elements  of  the  Comet  of  iStO  uvt  been 
himtigated  by  Heir  Thraen  from  the  ten  ofaMnnidmtmndnat 
Manaulw  fajr  Pon%  who  dkoomed  the  coniel  on  Angmt  »• 
We  had  pre«loo4y  otUtt  b^  Besael  ud  Trimaeehir.  The 
obicrvntions  arc  unfortunatelj  iflhctrii  widi  cnridenhkcmc^ 
hot  tlw  fenowinL'  appears  to  be  Oe  beat  qnttm  of  dcnents 
obtainable  fr  jm  tliem  :— 

Perihelion  j<»ssagc,  iSio,  October  6'237g3,  M.T.  at  Greenwich. 

Longitude  of  perihelion    63  46  43  i  M.  £q. 

„       Asoeadiog  node  ...    308  50  31  (  iSlOV 

ladiaation   63  55  39 

pcrihdioB  "^ht"*^   •  9*9*"^3 

Motion— direct. 

We  subjoin  Prof.  Wciss's  parabolic  elements  of  the  Comet 
1863  (v),  discovered  by  Respigni  at  Bologna  on  December  28; 
notwiih>t;itidiuj»  their  strikiny  resemblance  to  those  of  the  comet 
of  iSio,  I'rof.  Weiss  was  inclined  to  consider  the  comets  dif- 
ferent:  he  tried  an  ellipse  with  period  of  fifty  three  ye.Tts,  but 
the  compariwin  of  the  observations  in  ].anuary,  1S64,  w.i';  not  so 
satisfactory  as  -.suli  t)i<:  paralKiIa.  Michcr,  by  direct  ciUculation 
■poa  a  month's  observations,  obtained  a  period  of  109  years. 

PnihaliaD  passage,  1863,  Dee.  27*76369,  M.T.  at  Grecawidu 

LoBcilnde  of  perihelion    6o'24'28*|  M.  Eq. 

„         Ascending  node  ...  304  4}  36  { 1864*0 

beftiation   4^ 

Log,  perihelioa  diitanoa    9'o87}44 

HotioB^41ioct« 

Thereb 
of  the 


of  iK3-64»  tfaoqrii  the 
10  (be  idM  at  one  time  eateitabwd  nat  thn 


leooifDrafbiaeraad  am 

be  advene 

ela  an  identical 

fluraint  •  near  approach  totheSavdltf  tikaad  «f  January, 
iMi  (ffiSJ^  aad  the  pertnrbalieBaliron  this  caoM  will  laqokelo 
ha  (ahcB  hMo  aeeeoat  la  a  aiofe  nfined  dctenafaation  of  tha 
oibiL  The  oonet  ms  obaerved  at  KfcaMBBaitv  tlB  Fabnaiy 
y;JProf.  Julina  Sehnidt  sooght  forltlaeSNtaallljrat  AdMMOi 

Ftohiblr  we  hav^  hi  Oe  caaeof  ten  eone^  an  iOuilntlon 
that  nen  mailBritraf  orbil%  cma  fhoogh  It  Bar  be  pnt^doae, 
li  BOt  to  be  ngaraed  n  pcoof  of  Identl^. 


CHEMICAL  NOTES 

Herb  Drbchsel  clamis  (Journal  PraU.  Chcni.)  to  have 
coDverted  ammonium  carbonate  into  urea  by  the  continued  action 
of  a  galranic  current,  the  direction  of  which  is  rapidly  reversed 
by  a  self-acting  commutator. 

A  MODI  riCAT  ION  in  the  process  lor  roanufncturing  iodm* 
from  feav»ced  is  descriLcd  by  MM.  Pellieux  and  Allary 
Sc^.  Chim.),  whereby,  it  is  ^aid,  nine  times  more  iodine  is 
obtained  than  by  the  older  process.  The  unbumt  seaweeds  are 
allowed  to  ferment  in  l.Trf;e  hcai>s  ;  ihc  lifjuor  which  drains  off 
is  concentrated  anil  liialysc  1  ivi  L'u'urunfaut'-,  ai  ji.-ira'.us  before 
eraporation.    The  plants  are  burnt  without  furthei  diyiog. 

Sbtskal  of  the  tianod  pnpantiaaB  of  Ot  St  X.aui 


Company  have  been  fiaailiwd  by  Mr.  Wlgaer  {An^ft^.  Hm 
dietetic  value  of  the  coned  beef  ia  abovt  twkathatof  booeten 
fiah  beef)  the  cooked  ox-tongnes  contain  lea  alt  and  more 
antiitnc  aiattcr  thaa  ordinary  dried  tongnea.  SKtulaik,  an 
Aacrican  preparation  of  haricot  beaa^  Liin  beaa%  aad  naize, 
eoeked  in  the  tin,  with  addition  of  a  nttle  ftt,  la  leuommended 
as  a  good  specimen  of  boiled  veijetablc  (bod. 

Ths  number  t97'2  i-  generally  .icceptcd  a-,  the  atomic  weight 
of  f latin lun  ;  llrrr  >tui  iTt  hr.s  vcrv  recently  -hown,  in  the 
Stritkte  of  the  Gtrman  Chcnucal  Society,  that  this  number  is 
very  prr>h.-bly  too  liigh.  As  the  mean  of  thirty-nine  closely- 
■gredng  results,  Herr  Seubert  obtains  the  number  194*46.  If 
this  number  is  accepted  the  atOBUe  wai^t  of  pfattiaun  is  less 
than  that  of  gold. 


Here  Th.  Wilm  has  studied  (Btrlmer  Berkkt*)  the  action 
of  finely-divided  palladium,  platintmi,  and  rhodium,  when  heated 
in  a  stream  of  coat-ga$.  He  finds  that  these  metais  decompose 
the  ^'xs,  tliat  when  palladium  is  used  a  deposit  of  carbon  taka 
i-'lacc  at  sjuie  diitance  from  the  heated  metals ;  that  with  pla* 
tinum  the  carbon  is  deposited  on  the  metaL  but  that  on  heating 
in  a  stream  of  air  the  carbon  is  bomt  completely  away,  and  the 
metal  remains  in  iu  original  form ;  with  rfaodiom,  howcvar,  the 
carbon  appears  to  form  a  compound,  the  volume  of  wllicb  b 
considerably  greater  than  that  of  the  metal  itself ;  this  oom|! 


is  decomposed  only  with  difficulty,  leaving  metallic  rhodiom  ia 
a  much  awn  bvlky  foim  than  that  which  u  possessed  bcfon  tfao 


MiCHAKLis  AND  ScHULTE  describe,  in  Btrtiner  BtrkkUt  % 
new  derivative  of  benune,  analogous  with  aiobeniene,  bqt 
containiag  aneaic  in  place  of  nitrogen.  Artnukiumi^ 
C(H(— AsiwAs — C,H,,  produced  by  the  action  of  ndaeiB( 
agcois  OB  C,H,AsO,  forms  slightly  yellow  colound  aeadia 
wUdi  an  Insolable  in  alcohol  and  ether,  and  cryslalBn  wdl 
ftoa  hot  xylene.  The  new  compound,  unlike 
readily  takat^  two  atoms  of  chlorine,  forming— 
C,H,— As— As— C^H,. 


CI 


Dr.  a.  R.  Leeds  de^ribes,  in  the  same  journal,  the  action 
of  na-ccut  oxygen,  orone,  and  hydrogen  peroxide  on  beiuene. 
Nascent  oxygen  w  as  jiroduced  by  the  action  of  moist  phosph  iros 
on  air  in  presence  of  benzene  ;  if  the  acli  jn  proceeds  in  sunlight 
a  large  quantity  of  phenol  is  jiroduced,  together  with  oxalic  acid; 
but  if  in  dilTuseil  daylight  no  phenol  is  formed.  Phenol  was 
ato  prrxluced  by  the  direct  action  of  hydrogen  i^roxide  on  ben* 
zenc,  ti',;*.  u  ben  I!/  iiL'  acted  on  the  same  hydn  .c.i:l  :r.,  carbon 
dioxide,  acetic,  formic,  and  oxalic  acids  were  produced,  but  no 
phcaol  was  formed. 

IM  a  pnlia^iT  aote  in  the  Btrlitur  BtriclUe,  Heir  Doaath 
stata  that  the  ordlaan  aietbod  of  volumetric  detetaiBSlkia  of 
oxidiable  rafasiaaoa  by  titration  with  potassium  permanganate 
ia  pnanw  of  add  may,  in  many  cases,  be  advantageously  re> 
placed  bgr  aa  inverse  process  in  which  a  aentnl  solution  of  tha 
(ubiCsace  to  be  ooddised  is  added  to  a  Stnag^  altaline  solution 
of  permanganate,  whereby  oxidatioo  oocan  with  imcipitatiaa 
of  aaaganeae  dioxide : — thus  with  aafsaea  saUa  aail  with 
dvonic  salts  the  fallowiiv  actions  occur : — 

fi)  3MBO  +  Mn,0,  =  sMnO,. 

(2)  CfjOj  -r  Mn,0.  -  2CrOj  +  2^fnO,. 

A  METHOl>  for  determining  molybdenum  in  niolybdates  i> 
described  by  Danesi  (in  Atti  dtlla  AuaUftnia),  ba--cd  Ufion  the 
fact  that  hydriodic  acid  is  decomposed  by  molybdenum  tri- 
oxidc  with  separation  of  iodine.  .\  weighed  quantity  of  the 
molybdate  under  analysis  ii  uiintd  with  hydrochloric  acid  ar^d  a 
solution  of  potassium  iodide  ;  the  amount  of  iodine  l.l<ra!ed 
in  the  reaction  is  determined  by  titration  with  sodium  ihiosul- 
phate  solntioB.   The  results  are  very  accurate. 

In  the  same  journal  a  method  for  determining  nitrites  and 
nitrates  in  the  same  solution  is  described  by  Piccini :  the  method 
ia  based  on  the  decomposition  of  ferrous  chloride  by  nitrous  and 
aittle  ackls  with  evolution  of  nitric  oxitle,  and  on  the  greater 
readlatM  with  which  this  deoompoiitioa  is  accomplished  by 
nitrou  thaa  b{f  nitric  add. 

Hsut  M.  GaSon  hu  pv^and  {Wkm.  Akad,  Btr.)  several 
salpbodmadMn.  Li.  salts  ma  dmnsooa  add  hi  whidi  oxygen  is 
nolaoedb7«ilplmr;  thefbUowlag  salts  are  awatioBsd  aaioog 

*~  Na.Cr,S.  I  CdOr^* 

Ag,Cr^,  !  SBCr,l54. 

There  art  about  300  known  optically  active  c.irlc:;  compounds. 
The  specific  rotatory  pow  cr  of  bjt  seven  of  tlie-c  has  been  accu- 
rately determined  for  the  pure  substance,  and  for  solutions  of  the 
substance  in  various  solvent^  in  .-xll  possible  degrees  of  dilution  ; 
these  seven  arc  tartaric  acid  ami  ethyl  tartrate,  cane-sugar, 
dextrose,  tcrpenc  from  turi  entinc  oil,  nicotine,  and  camphor. 
The  nature  and  quantity  of  the  solvent  employed  exerts  a  marked 
influence  on  tlie  rotatory  p.jwcrof  the  active  compound  ;  as  a 
contribution  to  tlii>  Nul^iec!  the  mca^ure:::ents  made  by  Herr  A. 
Becker  (Ucut.  Clieni.  Gcs.  Bcmhttf  of  ilie  rotatory  power  of 
asparagine  and  aspanic  acid  deserve  mention.  An  aqueons 
solution  of  either  compound  exhibiu  left-handed  rotatory  powari] 
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^^fWriiiU'^f  fcydrochloiic  or  sulphuric  acid  dimhusLes  the  la.vo- 
nMmtory  tnnion,  mid  eventually  coaveru  it  into  a  marked  dextro- 
rotatory cue ;  sddltion  of  acetic  acid  has  a  similar,  l  ui  much  less 
MBkedtficct ;  with  upangiac  a  Doiat  is  reached  at  which  the 
Mtedaa,  iaaeetieaeld,  ia  optkdljr  loMtiM. 

Attsntion  ytn  ncendy  draws  in  tbew  "IVola"  to 
attempt  nude  by  Th.  TliomMB  to  dMwr  Aat  the 
expressing  the  spocifie  loMMry  nnreis  of  mriona  an^ 
xMunds  mijsht  b«  expeand  as  iniola  andttpka  of  certain  fnnda> 
mental  fiooatante ;  each  of  theae  eoulana  wai  mppoiied  to  be 
Gbaxactnbtic  of  «  group  of  aUtad  oomponnd*.  Thamsen's 
■Mthodaof  calculatioin  have  been  aavecely  criticiurd  by  Laodolt 
fin  the  BakkUU  wlw  haa  riiown  that  from  the  liiuited  aeconte 
•drtaatowdiiiMOBl  such  aa  attaapt  aa  that  of  ThnmiM  caa 
mly  lie  TegardBd  as  a  play  oa  iiDBb«n»  and  k  deraid  of  all 
aciemtfic  vahie. 

ExPEKiMENTS  are  described  in  the  May  nnmbar  of  the 
Jiiirtuil  of  the  Chemical  Sfjciety  by  Jooaajid  TajhNVwUcfa 
apj-c  ir  t  >  Itravc  Jittlc  doubt  that  tbew  dwBHta  bate  laMMdtd 
in  1  rciarnig  a  gaseous  hydride  of  boMa»aad  AM  tbaprobahlo 

lortinila  of  this  compound  is  BH^  Tlio  Hew  eampoond  the 
CXI  -.01100  of  whicli  (.-stabluhes  aaotSer  point  of  analogy  between 
bo! '11  and  the  iiitioaen  elements— is  prciared  by  decompo^iug 
magne-siuni  bjride  by  •  dflote  acid ;  the  gaa  hai  oolj  been 
obtained  larjiely  mixed  with  hydr  j^n ;  it  barns  with  a  green 
flaoic,  and  IS  dconiposcJ  by  heat  witli  ik-/'i^iti' 'n  of  1.  t.  ui. 

In  ihr  coarse  of  a  pajicr  on  the  ajipcarancc  of  nitr  iu^  ici  i  liurint^ 
the  (■\T"ir.Uion  of  water  (<'liL-in.  boc.  Journal),  by  W  iiiiu:;t.>n, 
exijcrinicn's  on  the  detection  of  this  actd,  l>y  the  u»c  ol  Ijydto- 
chli.nc  acid  .itvi  nAiihthyUmiiR-  hydrociilonde,  are  described, 
whivh  -.hiiw  th.  t  one  (siri  of  nitrous  add  i*  easily  detected  in 
lo,cxx),c<x:>  i  rvtt--  cf  water,  and  that  as  naall  a  qoaoti^ aa 000 
port  in  i,ooo,ocx>,ocx>  can  tw  detected. 

IM  the  ZAtikr^  fiir  anal.  Chtm.  Herr  Se<Ihcim  describes 
«BMihneala  oo  the  percolation  of  waters  tlirou^h  soils,  from 
utMihedtain  the  following  general  conchi-i  : -Only  that 
rtntam  of  any  soil  which  is  composed  of  the  smallest  j^orticles 
need  be  considered  in  determining  the  permeability  b 
«f  Ibe  soil  of  a  disnrict.  1  he  composit 
•KVtained,  otherwise  cxjieriments  on  a 
meajnre  of  the  permeability  of  that  soil.  I  hc  thickest  stratum 
of  sand  allows  the  paiMge  of  many  hundred  times  more  water 
than  a  layer  of  day  only  one  oeotiraetre  thick.  The  permea- 
bility of  dykes  may  be  regidated  hgr  fanartiac  kjeta  of  day 
between  layers  of  sand. 

Shall  qoantitica  of  oarhoa  moMslde  rmfht  iiiiaitad,^. 
in  the  ato«f  fmHBBi  br  dmwiag  the  ameelod  (H  ow  Mw^^ 
giM»  MulmMml  iihh  difaitedlilood,  ataUiiff  the  blood  with  a 
drop  of  nmmaiuoni  ndphide  and  enualniiy  if  the  apoctrosoope. 
Stripa  of  paper  aoaked  hi  a  aohitioo  of  «r»  gnn.  paUadinm 
eUoride  in  too  cc.  water  aenre  to  deicet  carbon  monoxide  :  the 
dried  slips  are  suiipcnded  by  platinum  wires  in  a  large  flask  v,  ith 
ft  MIT  little  water,  and  the  flask  is  eockel ;  with  five  paru  of 
«arfaoa  mfflt^f'"**  in  the  atmosphere  of  the  teak,  a  bhek  shining 
dnoBh  of  netallio  p^JI-ytk-w  appeau  on  the  p&per  in  a  few 
abuta :  with  one  part,  hi  two  to  four  hoott ;  aad  with  0*5 
|jait,  in  from  twdte  to  twenty  four  hours. 

A  usEFUi.  historical  account  of  the  invent igatiooa  made  on 
the  subject  of  iKi  ii  ,,.horising  pi^j-iron,  ap|icars  in  IXi^fiai't 
folyUthnis>  h(i  Journ.il,  and  in  abstract  in  the  May  number  of 
the  Jmtrtuil  of  liie  Clieinic.il  Society. 

The  rate  of  chemical  reacti  >ns  havia,:;;  l>een  lately  the  -uhjcct 
of  sevcr.il  investigations  and  discussions,  M.  Kayandcr  publishes 
in  the  Kut>ian  Jeuinaloi  the  Chcmicxl  and  I  hysical  .Society 
(»oL  xiii.  fascicule  4),  the  results  of  l.i^  last  luea  ureiucnts. 
Without  seeking  to  establish  thcoricv  .i-.  to  a  conacclion  Iwtwccn 
chentiral  afiiiiity  aad  the  rate  ni  icn  ti  ms,  M.  K  lyanJcr  Mni^ily 
Ixies  to  make  meaurcnent-  in  n  liranch  of  chemistry  in  ufli- 
ciently  worked  until  1:  w.  To  siraj  hfy  the  result-  he  Ins  err.. 
ployed  a  salid  body  and  .1  lnjiiid  one,  and  ha-,  niea  ured  Die  rate 
of  dissolnlijn  of  iuat;nesium  in  various  acids ;  the  magne-iuni 
waa  takei)  in  the  shape  of  s  null  plates,  having  a  surface  of  ab  jut 
JOOO  square  millimetre'-  ;  the  acids,  in  solutions  of  o  ot  of 
the  atomic  weight  (in  ^rwn  nc  )  in  a  litre  of  w.tcr.  Ktjieri- 
Bents  as  to  the  intlac.ice  of  various  de^ce-.  of  con.-rntr.ition 
will  be  published  in  ;i  second  jwiper.  As  to  the  inllucnce  of 
iimCi  he  arrives  .^t  the  Conclusion  that  the  reaction  liejfin>  at 
the  very  moment  of  the  immersion  of  the  magnesium  in  the 


ly  water 
n  of  a  soil  must  lie 
ar  'c  scale  furnish  no 


add ;  acids  when  mixed  produce  the  mme  aedon  as  if  taken 
separately.  As  to  tcmpenture,  iu  inflaenoe  ii  ptedsdjr  tint 
which  it  exercises  on  the  dfaainutfcm  of  die  iMcnal  Meftni 
of  the  particles  of  the  liquid  against  one  another,  aaddoci  net 
seem  to  influence  the  chemical  profierties  of  the  reacting hadiea; 
the  figures  .\1.  Kayandcr  has  arrived  at  fro  n  a  long  series  of 
measurement-,  establish  that  the  npeed  of  the  reaction  is  inversely 
proportional  to  the  iotemal  fitiction  of  the  -iintiiim  The 
'    wfllhe(     '  ~ 


PHYSICAL  NOTES- 
OS  heating  a  plate  of  Iforacite  lately  Herr  Klein  {QtU.  St€, 
0/  Set.)  was  surprised  to  observe  a  complete  dnuige  of  the 
optical  image.  The  boundary  lities  of  the  optical  fields 
prove  variaUe  with  temperature,  and  often  wholly  disappear, 
pcrhi^  reappearing  in  quite  different  places.  Herr  Klein  con- 
clodes  from  these  and  previous  observations  that  boradte  doea 
not  owe  its  origin  to  a  tM  in-like  formation  of  parts  of  lower 
armmetry,  but  is  regular,  and  produces  simple  individuals ;  aad 
the  optinl  properties,  apparently  in  sharp  contradiction  to  this, 
are  really  due  to  tensions  produced  in  growth.  These  divide  tht 
crystal  into  parts  of  different  tension,  of  which  the  sometimes 
stronger  suppress  the  weaker,  for  certain  temperatures  and 
po  itions  of  the  crystal,  (Simibr  properties  nt  cmtali  of 
analcime  have  boen  described  by  Herr  nan  sonde  to  the  Gttltii^^ 

Society.) 

An  ingenious,  somewhat  complex,  apparatus,  named  an  tttU»- 
mahc  mtthaiwmtttr,  or  automatic  analyser  of  fire  dimp,  has 
been  recently  brooght  hofgn  tte  Canwa  Phydcal  Society  by 
Praf.  Mondar  Mml.  4a  Set«  i^ril  if).  The  fire  damp,  in 
pceieneo  of  afe  m  enceu,  ii  doooapaaed  in  a  gla&s  vessel  by  a 
platinum  wire  reoderBd  iocaadescent,aad  the  condensation  pro- 
duced acts  directly  on  a  moftoiy  anaometer,  having  platinum 
wires  inserted  in  its  tube.  Tlw  air  of  (he  mine  i>  amomatieelly 
f  orced  by  bellows,  every  hour  and  bilf  hour,  into  the  hBMr, 
The  receiving  appaiatus  stands  in  the  ccatial  office.  The  qntem 
includes  sevmfeleetro-msgneM,  two  batteries,  pendnlwns  wfA 
escapement,  an  alarm-bell,  &c. 

The  influence  of  pressure  on  the  electric  conductivity  of  metal 
wiie-  has  been  stu  lic  l  anew  l  y  M,  Chwolson  (Iiu|>.  .Vcad.  of  St. 
Petersburg  Ah//.,  March)  ;  Wanuumu's  previous  experiments,  in 
« liich  wiies  '.'  ere  compressed  between  steel  i  latcs  « ith  c.t>iutchouc 
lininj;,  havin;;  failed  to  shaw  whether  prc-surc  charges  the  sf^cil'u 
resistance.  M.  Chwolson  n-c  l  a  pic/ometer,  givinj{  ]  rc^sures 
up  to  60  atmo-iihcrcT,  the  .'.iiij  lK.'iii^  w  nind  round  a  i^la-s  tube, 
then  passed  through  it,  an.l  the  tu'ic  iu-crioi  i;i  an  iliu  r,  which 
« as  connected  with  the  pic.'i.ii-.ctcr.  (The  tiuiwiro  en, is  were 
hroufjht  out  tlir.iu  ;h  Viir.iiin^  -crc.v  .1  athcr  resul's,  it 

3'S  C  the  copper  wire  -h  iwci  a  rcLative  diminution  of  rcsi-tance 
of  about  o'oooooiji  by  one  .itiu  -I'hcrc  of  pressure  ;  a  hard 
bm»s  wire  ab  lUt  o'oxxxiii  ;  and  a  lead  \\  ire  (it  7' t?.)  about 
o'ocxxjll,  ot  ten  times  more  than  the  brass.  IVc  111:^  at  17'  C. 
ihc  calorific  action  prej.on derates  over  the  direct  ;iction  of 
pressure  f  ir  coiipcr  and  bras^,  while  the  rever-c  .ci;  rs  with 
lead.  Moreover,  the  auth  ir  proves,  in  the  <  iseot  thel>rass  wire, 
that  the  prcs  ure  cau-es  chatigc  of  the  specific  resistance  besides 
chan^  of  tile  resistance  through  change  of  the  len^^th  and 
thickness.  Kvcry  relative  change  of  volume  involves  a  lelnlivo 
chau^je  of  the  siJcciUc  resistance  about  3"6  times  as  Rrcat. 

M.  MasCART  isli owed  recently  how  the  phenomenon  of  Tal- 
bsit's  fnni;(-.  couM  be  iipplied  to  measuring  the  refnictive  indices 
of  i;.i  c-  aii.l  the  ililfereiice  between  the  refractive  index  of  .i 
solid  md  that  of  a  Ii'piiii.  M.  llurion  has  further  thu-  me.i- 
surtd  the  difference  of  the  ic:ir,cti\e  ni.licc^  of  li']uid-,  and  in 
the  y ^luiiiii!  Jf  I'kyii.jti:  lor  .\|-i  ii  \\f  lii^ws  h  'W  t''.c  refractive 
index  of  a  li  piid  may  wrh  ih  '-c  iii  ij^f-  l>c  directly  di. 'ci  juinctl. 
'ihct«i>  interfercri*  r.iv-  .ire  rcniirrcii  vertical,  so  as  each  to 
travcr-c  one  of  the  h.alics  1  .f  a  partiti oncil  rcctnn^ulsr  vessel 
» ith  glass  iiotlom.  1  he  'litpud  bcin;;  lirs*  .nt  the  sa  ne  level  in 
both  divi-ions,  its  level  in  one  \-  tjraiiuallv  1  crcd  1  y  .i  -peci  il 
contrivance,  and  thi^  hns  the  c^Teet  of  disj  lacing  the  fringes  in 
the  field  of  the  tele  e.jpc.  Let  .  uc  the  v.uiation  of  level,/  the 
nnni'ier  nf  fringes  tint  bave  pa,  ed  a  p  )int  in  the  field  c.orre- 
sooiidin- to  ;i.;ht  of  ua'.c-kvij'th  A,  then  <-(■•«  -  i)  ^  f  \.  The 
letter  m  repreacnU  the  refractive  index  of  the  liquid  /or  light  of 
wave-length  A.  (For  Ihrthcr  delaib  we  refer  to  M.  Uwion'a 
note.) 
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PkuK  TkownKi»<iE  lately  observed  lluit  a  steel  bar  magnet- 
iked  ti.'  iaturalion  at  20"  C.  and  subjecte  1  to  a  tempenitiire  of 
-60'  C.  lj.--t  66  per  cent,  of  it'i  magnetism  (a  much  greater  per- 
centage than  that  formerly  obncrveJ  liy  Wicficniann). 

PXOF.  KoBINsoN  of  Ohio  concluilcs  fri):ii  ex;  i-rimcnt^  [Ji»ir. 
FranU.  Inst.,  March)  that  vilirati in  c»tcndci!  mefl;n  fniin  a 
tcOKHe ungle  centre  of  di>turbance,  can  only  Ik-  loiisjitudinal, 
(MB  in  Ugnt ;  that  Tibrations  will  be  to  sonic  cxtc- 1  transversal 
irhen  due  t  >  two  or  more  centres  of  li-.turbai-.i-c  ti^  t  111  th""  .^ame 
line;  and  that uuJulatioai,  X"  he  in  .1  c  inJilii  u  called  polarised, 
iuu*t  consist  of  vibritioiii  whicli  arc  Jranvvers'vl,  and  that  no 
neccuily  eai»ts  for  a-vsurainjj  vibratiim^  transversa]  in  fnnt  of  a 
polarLser.  Thc^e  vicwi  arc  not  only  contrary  to  the  accepted 
wave-llieory  of  Iit,'ht,  and  t  j  the  coiicUisi  ins  derived  from  Max- 
well'* electromagnetic  theory,  but  appear  to  be  directly  sesatived 

In  bb  third  paper  oa  akeliiGal  dudom  ( Arif.  Sit,  iMit.t 
FAnaiy  5)  Hot  Holtt  ttutlm,  hatr  aHtti  tke  diAmOM  la 
ibm«f  tlwligjht  mifaee  Slid  dndomfnadw  two  dactridtiw; 

cftels  «f  «aii«  diftfent^'^OBdnetiBg  mrbecs  andcr  dM  dlk, 
and  of  adw  convex  and  eoacave  fpbmcal  or  eyHndfieal  rar- 
fioes;  tfie  aonMe  »!wdow« from  two rorfacea med  m  ekctradea ; 
the  ii>c  tf  rt  in  "O'cen  Ixrtwccn  pointed  e1ertro<le*i,  &c. 

A  M  w  -cKMii-.jii-ccr  1"-  lii-scriljc.]  hy  Kr.  G.  Waj^ciicr  of  Kioto, 
Japan,  to  ■•■■.it  ,  \:c  claims  several  advaiita|.;e»  over  the  ordinary 
teavy-[x  udaluni  sci>:ii"metcrs.  It  consi-.ts  uf  a  stron.;  '■',.:id 
frame  in  the  form  of  a  short  qu;idran.;illar  jvyraiiiid,  \v \Ai 

i>  ^usjicii  icii  an  iron  Lall  wti^jhiiig  aliout  titty  jiHUui-  I  y  iiu-.lh, 
of  a  liuiidlc  of  untwisted  -dL  tibres  three  feet  loii^j.     Iki  «  thi, 
ball  IS  an  iiuhcatinii  i>eiiduluni  consisting  of  a  IijIIou  -j-hcre 
pivi.tit!  I  c  ii  ^t  iciitie  of  -iispcnsi  in  Uj  on  a  small  |)olishcd  ball, 
al>  i  rii^i  ity  fixed  t  i  the  frame,  and  carrying  hcnea'h  it  a  lijjht 
arai,  whoicby  it-,  motions  arc  multiplied  twenty-four  times.  A 
sojal!  siJiierc  fixtxl  to  the  bottom  of  the  iron  hall  plays  into  a 
cavity  in  the  summit  of  the  indicating;  pcndahini.    Tuc  latter 
his,  by  reavon  of  its  con>.lruc;iju,  a  xrry  short  period  of  oscilla- 
a>  L  imic.rctl  uitli  tint  of  the  iron  hall.    Hence  when  an 
earthquake  occui.-  the  inertia  of  the  heavy  liall  will  keep  it  for 
a  considerable  time  in  its  position,  v\liile  the  jminler  of  the  indi- 
catii^  pendulum  moves  toward  the  region  whence  the  dif^turb- 
aace  came,  and  can  rctnm  almost  in-tantly  if  the  horizontal 
di.'i placement  be  soccecded  by  a  displacement  in  the  opposite 
direction.    Tliat  the  movement  of  the  pefululum  may  be  reigis- 
tercd  accurately  in  ^x>iut  of  time,  a  small  silk  thread  attached  to 
the  bottom  of  the  indicating  pendulum  passes  through  a  small 
Cfe-hole  in  a  porcelain  plate  immediately  beneath,  and  thence 
fwiMs  round  a  t^Hit  indicating  wheel  which  is  aba  in  connection 
wkh  a  Ivver  which  at  the  slightest  movement  drops,  and  stop^s  a 
dodt.    A  kindred  apparatus  is  employed  to  roister  the  direc- 
tion of  the  shock,  eight  threads  from  the  indicating  pendulum 
of  a  deayar  inttrament  being  wonnd  touad  tijlal  indieaiii^ 
wheel*  for  ilie  ei^  chief  pointo  of  the  eompaai.  For  theae 
iiMniiaeati  it  ii  daiamd  that  tliese  is  lees  emr  ftooi  osdUatioBS 
liaa  ia  the  useal  instrtunents,  the  inertia  of  the  iadicatiqg  penda- 
lam  checking  the  tendency  of  the  weigiit  to  ewiuK   A  nvlkar 
rrguteriag  apparatus,  coasisting  of  a  dironografih  arum  acweted 
feyaolockwrncb  is  started  by  the  finit  shock.  It  also  described. 
Hdaiion*  appear  that  the  registering  api  >aratus  of  Dr.  Wagener 
is  In  aagr  «°ay  an  improvement  upon  the  elsctrical  eipparatna 
Mtherlo  employed.  l^Uy,  l.>r.  Wagenar  daacrihei  aa  iutra- 
■eat  far  laenmring  any  paiielbie  verticrf  dinlaomeaiib  a  hoaw 
haAf  at  oeaeideinnle  iaeroa  being  eonnterpoMed  while  iiaMened 
ia  a  tab  of  water,  its  awwawata  b«ng  magniird  bf  a  lever  and 
registered  by  a  thread-whed  arrangement 

M.  fiAlFFE  j^ivc:;  u  .  reasor!  t  i  suppose  that  part  of  the  tli~- 
tiirlancc  in  telephone  Hna-i,  i;-ualiy  set  d  nvn  to  "induction," 
1-  i.lue  to  the  cmductinij-wircs  bciti^  t  .1  nia^ictisablc  metal 
iron,  « hicli,  when  moved  in  the  nja;nc!ie  ficl  1  of  the  earth, 
experience  inducli  m  currents.  .M.  (.ai!Te  iiitrrxluccd  into  a 
telephone-circuit  two  pieces  of  steel  wire,  <me  ma^;neli-cii,  the 
Other  not.  On  hitti  them  so  as  to  make  thcni  \i  >rnte  sli:>.r|  ly, 
sourtds  were  produced  in  the  telephone  more  siriin;ly  by  tlic 
■xa^nelised  strip.  The  remedy  i-  'il-vii,(isly  to  empliy  C'lmli'c lin.;- 
wires  of  some  no!i-Di.agnetic  substance,  such  as  coppc*  or 
naaqganeae  bronze. 

AoOCMtOlNG  to  P.  Tacchini,  there  are  in  the  sun  two  regions 
of  apota  and  ftculae  at  about  equal  distance  (20"  and  21^)  from 
the  eqnator,  and  about  the  ouae  longitade,  which  showed  con- 


tinnal  netivity  last  year.   Tin  bet  he  oooidert  imparlant  fer 

theories  as  to  the  sun's  phyjica!  constitution. 

The  last  nnmher  of  the  y.'Mr/w/ of  the  Chemical  and  I'hysi- 
;  cal  Society  of  Sl  1'eten.burg  (vol.  xiii.,  fascicule  4)  contains 
!  tw  1  letters  by  Prof.  A.  M.  Boutleroff  on  ice  under  cnlical  pres- 
'  sure.  The  fortiier  of  them  was  written  ou  February  13,  when 
Prof.  HsiiitleTofT  had  not  yet  recciveti  the  number  of  Naiuke 
I  which  contains  a  detailiil  dc  cription  of  Prof.  Carnelley's  <rx- 
jierimcnts  ;  the  sccomt  on  .\I,xrch  17.  The  experunc;ils  which 
tic  h.as  made,  and  whicli  h.e  describes  m  this  second  letter,  were 
made,  I'lo!  liimilcToff  says,  on  the  .satnc  condition.';  as  thox-  of 
Prof.  Carnclley,  but  the  temperature  o'  i  rc.iiaincii  at  -0  ;  a 
rise  of  tcm;»erature  was  observrd  only  u  lien  a  part  of  the  bulb 
of  the  thermometer  was  free  fr<  >tii  ice,  but  even  in  this  case  it 
was  very  slow .  "  The  refrifteratlai;  intluence  of  ice  was  qoite 
manifest,  but  it  was  n  ^t  at  any  time  possible  to  discover  anytliing 
showing  a  ri.se  of  temperature."  Prof,  nontleroff  supposes  that 
Prof.  CarDcllcy  has  raised  the  tem|)erature  of  his  thermume  er 
without  raising  that  of  ice.  "1*.  is  true,'"  he  bays,  "that  the 
calurimclric  experiment  uf  Prof.  CameUey  seems  to  speak  in 
favour  of  a  bcatin>;  of  the  ice  it«elf ;  but  can  we  not  suppose 
that  a  kind  of  covering  of  hot  vajKiur  which  was  around  the  ice, 
remaining  on  its  surface,  was  transported  into  the  water  of  the 
calorimeter,  and  there  neutralised  the  refrigeratii^  power  of  the 
ice  7"   Prof.  Boutleroff  proposes  also,  for  the  same  experimetits, 

to  make  u  e  of  a  cmphwus  vMdi  nuilit  be  easi^T  i^P*^ 
for  that  use,  aadWMcn  be  describee  la  tet  CMensacfyoscope. 
Wheu  rqMatiiHtPiaC  CaneiBqp^a  eapcdmenti  with  a  ervoeoope, 
Prof.  Bouflenr  banieand  to  nriee  Ifae  Umfmtm  of  the  tker* 
momcter  to  -I-40*,  wMlst  dw  bulb  of  Ae  fheraioMter  was  lessnjr 
completely  covitfed  with  io«  {  bat  he  failed  to  raise  te  tompeia' 
turc  whenhewvendUttsorfMe  of  dke  bdbwidimHnBll  Aeet 
•  d  plaiinn.  Hecottdodeethatte  bidb  of  fte  dMRdsouHlcr  la 
those  caaoh  whea  it  diowa  a  teamiMare  abotoacrok  ealereiato 
contaet  wi&  loe  oaljr  at  sobm  htm  qwts :  aad  the  das  of  tbe 
therm  nMstar  Might  ba  eapkiaed,  nut  on||r  by  the  thtnad  tnaa* 
luceocy  of  the  ie^  but  also  by  the  etfcmutaace  that  dw  vapour 
diaeng«ed  by  tbe  Bdtfaur  iae  fa  hMled,  aad  leadMs  the  hdhof 
the  thenncBoter  by  the  sMiU  dttnads  fcnnd  ia  the  fae;  he 
therefore  coacfaidta  that  nrof.  OaneUqr^  conditioa  at  to  the  ke 
beiag  in  a  special  state  not  frite  reliable; 
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I>K.  WiLlJ,  president  of  the  Intei  iiati  )nal  I'  dar  Comrnksiun, 
I  ha.s  i-s-ac'i  a  circular  stating  tba  six  C  iun'.ries  have  already  inti- 
!  mated  then  intention  to  e  i-o[ierate  in  carryinfj  uut  the  schctne  of 
simuitano  us  mctcorol.  i^ieal,  magnetical,  ami  other  physical 
observations  in  the  .\rctic  regions.  I  licsc  countries  with  the 
projHJsed  Mation-s,  arc  Denm.ark  at  l']icrnivi».,  Norway  in  Fin- 
I  m.ark,  Austria  Hungary  :n  Ia:i  .Mayeii,  or  jcitiajis  l.a.t  Grcen- 
l.uid,  Ku--ia  in  N  ivaya  /eni'ya  an.l  at  the  mouth  of  the  Lena, 
Sweden  in  .S[)iljl(cri;L,:.  aul  the  b'nr.e-J  .Sta'es  at  IViint 
liarrow  aud  in  I.ady  l-ran».lin  Lay.  .Siio-alJ  other  countries 
1  send  in  their  adhesion  to  tlie  selicuie,  thi:j  disposition  of  the 
slatiotis  may  be  60U»e«hat  modilieJ.  We  are  -^^laJ  to  sec  there  is 
a  probability  that  Gcruiaiiv  ly  c-l.il.li-h  a  stati  ju  in  the  Uland 
of  .South  LieorgiiV,  and  I  tuuce  a  station  at  Cai>e  Horn.  An 
interesting  feature  in  the  scheme  is  that  twsj  ol  the  ei;;bi  [<  ij>ised 
Arctic  stations  are  to  l>e  equipped  at  the  exixriise  of  jim-n  e  indj. 
vidaal.s  vi?.,  the  station  in  Ian  Mayeii  or  in  l  i  t  i.-^tcnLuid 
at  the  cxj  cn.'ic  of  Count  11.  von  Wilczek  of  \  leiiiia,  ami  the 
station  in  Spit/licrgeu,  as  our  readers  are  already  aware,  by  M. 
L.  O.  Smith  of  Stockholm.  Is  it  possible  that  no  public-spirited 
Luglishman  w  ill  be  found  tu  provide  the  means  for  Ku^tand  co- 
opetating  in  thi«  tmly  international  scheme  of  pby>>icai  ob&erva- 
tion&  in  the  Polar  regions,  which  pliqr  sach  aa  HUMfTtaat  nMr  ia 
the  meteorolo^'y  of  the  globe? 

As  mudi  has  been  heard  of  late  respecting  the  mi^ficent 
harbour  which  the  French  are  lilcely  to  maJie  of  Lake  Biae-ta  ia 
Toms,  it  may  be  well  to  correct  a  misapprehension  which  has 
long  eaisted  as  to  its  depth.  Kv«n  in  the  most  recent  (BasttcaB 
this  is  said  to  be  fifty  i^itboms,  whereas  in  a  brief  but  eaaalleat 
paper  which  lie  sent  to  the  Geographical  Sodetj  aunf  yean 
ago.  Admiral  Spratt,  spealcing  frMs  his  own  soimdiags  oa  the 
spot,  expUdtiy  states  that  the  greatest  depth  of  water  in  the  lake 
is  njfAf  utbosns,  with  an  average  of  from  hve  to  six  fathoms.  "V^tit 
wolud  00 doubt  br  unffirirm  for  ail  ff ar llrsi  laiipoesi,  but  at  the 
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same  time  :i  v.i-tly  liiiTcrent  from  the  great  depth  given  to  the 
Uke  by  old  lraveller,<,  whose  mistake  has  been  perpetuated. 

In  bis  anniversary  address  to  the  Geographical  Society  last 
week  Lord  Aberdare  paid  a  just  tribute  to  the  services  rendered 
to  gco^pliy  in  the  region  we>t  of  LaUc  Nyass*  by  Mr.  F.  C. 
Selotts,  who  has  hitherto  been  best  known  as  a  mighty  hunter  of 
fattge  ^me.  This  gentleman,  we  Icvn,  in  1878  penetrated  for 
1^0  miles  the  unknown  coantry  north  of  the  Zambesi,  in  the 
direction  of  Lake  Sangweola  He  has  since  cro-.sed  in  various 
directions  the  Matabcle  country  south  of  the  Zambesi,  discover- 
ing tvNo  new  rivers  and  defining  the  courses  of  others  which  had 
previou-dy  been  laid  down  from  \'ague  information.  His  notes 
on  the  Kiver  Chobe  have  already  been  published  bv  the  Geo- 
graphical Society.  We  understand  that  (he  fine  trophies  of  the 
chase  which  Mr.  Selous  brought  back  from  Soiuh  Central  Africa 
iMve  been  plMcd  in  the  haocu  of  Messrs.  Rowland  Ward  and 
Cd.  for  |»e]Mntkm. 

From  the  H^ort^  of  the  progress  of  the  Ordnance  Survey 
which  has  |aM  fawn  Utued,  accompanied  by  useful  diagrams,  wc 
team  that  it  b  otpcetied  dnt  the  whole  wnejr  will  be  completed 
by  1890^  ai  the  itaff  n  to  be  nggmited  ia  eonaequence  of 
incKMed  fiiada  befa^g  pfawed  at  tfie  ^poaal  of  the  Diieetor. 
GeneraL 

The  programme  of  the  first  German  "  Gcujra]>hcn'.ag  "  a' 
Berlin,  on  June  7  and  8,  contains  the  I'ollowiiijj  addresses  : — 
Prof.  ZoppriLi  (Konij;sber.;|,  on  the  condition  of  the  earth's 
interior ;  I'rof.  Neunmyer  (Hamburg),  on  the  importance  of 
magnetic  researches  ficm  a  [;eo^aphical  point  of  view  ;  Prof. 
Rein  (Marburg),  on  the  Ucrmuda  Islands  and  their  coral  reefs  ; 
Pruf.  lia^tian  (Berlin),  on  the  iiroljlems  uf  cthnoliigy  ;  I'rof. 
KirchhofT  (Halle),  on  the  methods  of  teaching  geography  in 
schools.  Profcssorii  WapuT,  lleitiaB,  «ad  Aadumm  will  apeak 
on  similar  subjects. 

Dr.  CiBVAux  has  completed  his  third  South  American  jour- 
aw*  He  descended  the  Guayabero  River  (a  tributary  of  the 
Onaoeeo)  00  rafts,  and  made  an  exact  survqr  of  thu  river,  llie 
survey  comprises  1275  miles,  of  which  375  are  a  complete  desert. 
By  the  assistance  of  natives  Dr.  Crevaux  and  bis  companions 
reached  Ciudad- Bolivar,  whence  they  embarked  for  Trimdad  on 
board  a  steamer.  Shortly  before  the  end  of  the  journey  one  of 
the  travellers,  a  sailor  of  the  name  of  Burban,  was  kilted  by  a 
sting-ray  (7ny»« pattinaca).  Later  on  Dr.  Crevaux  visited  the 
villlic**  o'  Bitives  in  the  Oriaocco  delta,  ooUectlng  iatwcsting 
«Blhrapok|ial  dele. 

Thb  Cenlnl  UoioB  for  Coaunercial  Oeogmphjr  at  Berlin 
intends  to  oeet  a  CoanmiilGoapRdiieal  Mmmm  m  that  city. 

The  prcliniinaries  aieaoliureoBpMrt  dnt  a  iMdlfbr  exhibiting 
the  objects  hai  htea  hiied,  a  pnnMaad  tr-^^'ltt  formed,  and 
Ae  Iqfe-lMn  pthted.  The  Uaioa  ia  lapidhr  eetcadiiig  its 
biaa^et  all  ever  Ganuqr*  Aaeaglhe  ktast  roendatkMn  aie 
Hum  at  OMid,  Kbitaig^  Hawuit  rnahfiBt,  ead  Wiahaden, 
i.t.  no  la*  than  Cve  ia  die  provinee  of  Hcncn-Nanas. 

At  the  May  meeting  of  the  Berlin  Geographical  Society  the 
Litest  news  of  the  German  explorers  in  Africa  were  communicated 
to  the  members.  A  letter  from  Dr.  Rohlfs  was  dated  from 
Gondar.  Tlie  traveller  knew  nothing  of  the  death  of  the  King 
of  Abyssinia.  The  ditpocition  of  the  kii%  for  the  further 
journey  of  Dr.  Sledcer  was  very  favourable,  and  the  klter  was 
to  leave  at  ooce  for  Shoa-laad  with  a  {(uidc.  Dr.  Pogge  and 
Lieut.  Wissmann  had  arrived  at  Malange  on  January  25.  Here 
they  intended  to  star  a  while  before  leaving  for  the  interior. 
Dr.  Bochner  arrived  at  Malange  on  March  8  on  his  return 
ionmey,  and  met  Major  voa  Mwho.  Bnchner's  miafortone  of 
being  obliged  to  tarn  back  after  three  nnsuccessful  attempts  to 
penetrate  rorther  is  already  known  to  our  readem  From  Mada- 
nscar  a  letter  was  received  from  Dr.  Hildefanmdt.  He  left 
Tananarivo  on  February  17,  and  ttavdled  aan&wafda  withgreat 
hopes  of  a  speedy  success. 

A  tETTER  from  Dr.  Junker  to  the  Austrian  Consul  at  Chartum 
dispels  all  the  rumours  afloat  regarding  his  supiKisr  1  a-sassination. 
He  only  returned  to  his  al.uion  in  Dccciiil>cr  la  1  I'r  mi  '.he  journey 
he  had  taken.  He  fir^',  crossed  the  Wcllc  River  an  1  travelled  in 
a  westerly  direction  to  the  MangbaV.u  inlic.  Then  l.c  [irucceiicii 
to  some  Government  stations  in  tastern  Mar.ghaltu  land,  gcttin.; 
a  little  beyond  Muiua's  former  residence,  in  the  vicinity  of  whieli 
is  Miam's  tomb  (not  in  the  N'iam  Niam  land,  as  indicated  by  the 
Italian  map).  The  traveller  crossed  the  Gaddc  and  BHwUnvers 
at  their  confluence,  and  then  returned  to  his  statton. 


The  new  number  of  Lt  Gu>t-<  u^^w^  with  a  cuiitinuation  of 
M.  dc  -Morsicr's  pajiers  on  (he  plains  and  dc^cr•,5  of  ".he  two 
contiueut--,  and  aLo  contains  a  sketch  of  the  geo^rajOiic.u  work 
of  last  year  by  M.  BoutJuUier  de  Bcaaawnt,  as  well  as  notices 
of  the  Andeoittp^gBef  1880  end  te>mnM«reipeditioii. 

SoKB  long  ktten  have  recently  been  received  from  Pbe 
LivinlM^  the  head  of  tlie  Algvian  Miinonary  Expedition  in 
Uganda.  Ia  ideriing  to  the  onuiiatiaB  of  the  coaatry  he  mws 
that  under  Oe  AToMh^  erriMolato  nnewdi,  an  the  ddeb  of  the 
great  families,  called  JUtkmmis,  of  whom  three  Bwdmeiw  came 
to  England  hist  year  wiA  Umn.  Wiliaa  and  Tdkm.  Afttr 
these  cmae  cbieh  of  inferior  raab,  iriw  owa  aUttlance  to  tte 
Kabaka  through  the  MokamU.  Lut  of  «U  b  ftedtti  of  davei 
or  Wadm.  Mlesa,  Fire  Uviahac  wyi,  it  vifaidfld  bjrfaii  lab. 
jecte  as  a  species  of  divhut/,  and  they  atMdt  a  Mtpcmabml 
virtue  to  objects  which  he  toochea.  He  however 
to  be  very  mudi  under  the  influence  of  a  clique  of  jMwwiww, 
who  threaten  to  dethrone  him  if  he  encourages  foreigners. 

The  ( Juccnsl.anii  Gi'\ciiuiic;it  li.ue  lately  issued  a  Lirgc  sc^Ie 
map  of  [lart  of  tlic  C  ilony,  <  11  which  is  Liid  down  the  jt' ijo-cd 
route  of  the  tran-conlinent.il  i.iilw;iy  to  Point  I'.irKer.  .1.1  the 
Gulf  of  Carpentaria.  This,  we  n'l-crve,  cr■l^.e•.  t;  c  lnurr  course 
of  the  Gregory,  where,  according  to  a  recent  ullicjal  rc|Hjrt,  that 
river  overtlo.ss  and  covers  nio^t  nf  the  plains  tor  .1  con-idcrable 
ili^tance  on  cither  bank.  It  is  difficult  to  reconcile  thi>  uncom- 
fortable fact  w  ith  the  reix)rt  of  Mr.  WafMjn  >  cxi>cditioi),  to 
which  we  lately  referred,  that  high  ground  ran  right  down  to 
I'oint  Parker.  If  this  be  really  the  ca~e,  the  surveying  expedi- 
tion must  have  followed  a  dilTerent  coun-c  to  the  westward  of 
that  laid  do'An  f'u  ir,  p.is  i  ily  cru .-iii^  the  Gregory  at  a  much 
higher  i»iint  in  a  conijxiratively  unknowu  part  of  the  country. 

\Ve  regret  to  learn  that  Pcre  Law,  whose  onfortunatc  expedi- 
tion from  Gubuluwayo  to  Umrila's  country  was  referred  tola 
Nature  of  May  5,  died  of  fever  and  general  eahauttion  at  that 
chief's  kraal  last  Is'ovember,  During  his  comparatively  short 
stay  io  Afirica  he  had  rendered  eom>picuous  service  to  feogra|diy 
by  the  determination  of  numenms  heights  and  positions. 

A  VXKY  interesting  experiment  is  to  be  tried  ia  West  Ceoiral 
Africa  by  the  members  of  the  livingaooe  (Congo)  Inland 
Misiioo.  We  nnder»tand  that  needs  of  the  different  species  of 
Cbinchona,  which  have  been  obtained  from  the  Government 
plantations  in  India,  are  to  be  seat  ont  to  them  with  a  view  to 
ascertaining  whether  it  could  be  anccaifnlly  eeltifated  ia  the 
mountain  valleys  of  the  Congo. 

It  is  prill  al  l'j  !:iit  '.he  -uccc-  or  of  Admiral  La  Koncii-rc  le 
Noonr,  late  President  of  the  French  Geographical  Society,  will 
be  H.  Ferdtaaad  de  Lcawpa. 


SOLAR  rnVSlCS— SUN-SPOTS^ 

'T'O  the  student  of  science  who  contemplates  the  sun  by  day  or 
the  stars  by  night  tw  >  questions  will  inevitably  occur.  The 
first  will  have  reference  to  the  source  from  which  tho.se  vast  orbs 
have  derived  their  stu(>cndou.'>  store  of  high-class  energy ;  the 
second  to  the  astonishing  regularity  nith  which  they  are  able  to  give 
it  out.  It  is  not  impossible  to  measure  in  a  rough  way  the  amount 
of  heat  which  our  own  sun  must  have  possessed.  For  in  the  first 
place  we  are  forced  to  allow  that  our  luminary  must  have  shone 
as  it  does  now  for  millions  of  years.  In  the  next  place  ;the 
amount  of  solar  heat  received  bv  the  earth  in  one  year  will  about 
liquefy  a  layer  of  ice  too  feet  thldc  covering  the  whole  turftwe 
of  the  earth;  and  lastty,  the  snn  gives  out  9,300^000^000  tinea 
as  moeh  heat  as  the  earth  reeeivea. 

These  oonsiderations  viewed  tcwekhcr  iriO  perhaps  enable  as 
to  form  a  faint  conception  of  thie  amoaat  of  li^bt  and  heat 
which  our  luminary  must  have  given  out  during  its  prolonged 
existence.  And  yet  the  sun  ia  by  no  means  one  of  the  most 
powerful  star%  being  only  about  the  aversge  in  brightness. 

We  ask  then,  in  the  first  place,  from  what  sooroe  has  thb 
inoooceivably  vast  store  of  energy  been  derived  ?  If  science  be 
not  able  with  absolute  certainty  to  repljr  to  this  question,  it  u 
yet  aide  to  Indicate  the  most  probable  origin  of  the  supito. 

The  only  hypothesis  yet  thonght  of  that  can  account  for  ft  b 
that  whidi  first  occurred  to  Mayer  and  Watcrston,  and  whieh 
has  been  worked  out  by  Helmholtx  and  Thomson  In  such  a  way 

'  Lceture  in  ihe  Course  on  Solar  Phyuct  at  Soolk  KaariofMM ;  dsBvMd 
by  PnC  BalAvr  Stewart,  F.R.S..  April  a;. 
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\  to  piDM  flwt  tiHN  ii  no  other  known  power  capable 
af  proAndnc  Mcb  •  •Inpendeai  mu!t . 

AeOQldiag  to  tU»lm)otli«is  we  mav  imagine  ihe  particles  o{ 
■allcr,  when  of^bHUly  prodmed,  tti  have  been  at  a  gnat  di» 
tsMt  ftou  cadi  other,  all  howmr  being  endowed  iridl  A* 
power  el  gravitation— Anaalac  io  fMt  a  chaotte  At 
aacpBEtidetgiadaaUveaaulacefhcrlnTiftae  of  tbdrnuttaal 
■ttwtkii,  heat  wonU  ofcgaaBMed  in  the  con  Jca^lng  nMH,  and 
it  las  ben  calcnlatad  mTtUteaiue,  by  storing  up  a  vaManioiult 
of  heat  in  the  aan,  it  mWdwt  to  account  f  or  ito  wondcrfnl  oat- 
penriagof  heat  aiMlUght  Ihraiighoat  •  long  Mria  of  age*. 

Bat  the  whole  of  the  riddle  U  aot  thai  lolred.  A  man  may 
have  taat  feHMioB  and  jct  a  total  ahjccee  of  ready  money.  Or 
anaiion  may  haTeplen^of  fbod  and  yet  aot  be  able  to  bring  it 
Cut  enough  into  a  tanine^tridiCB  diiMet.  And  ao  the  ana  may 
posiess  in  its  interior  ahund^nee  of  Ui|hii«lm  cnagy  aad  jret  be 
tuable  to  bring  it  aaickly  to  flM  iMaee— iadcedit  haa  hem 
eakalated  bjr  Sir  wilUan  Thonaon  that  if  Uie  sua  were  an  in* 
tindeaeent  aolid  body  it*  twfaoe  wcold  probably  oool  in  a  fitw 
■hnrtcs  of  time;  Tiie  perplexing  fiict  abmt  the  son  and  stars  is 
Mt  so  BBuch  that  they  have  somehoir  obtained  a  vast  store  of 
taugf  .  as  that  ther  are  able  to  bring  it  to  the  surface  with  an 
HoellWiit  legnknty.  NeveithdeiB  tUs  regularity,  great  as  it 
ik  is  not  apparent  hr  perfect.  There  are  a  good  many  examples 
af  variable  stars  oi  which  some  few  sufler  sodden  and  extreme 
ebsnges  of  brilliancy,  while  in  others  the  variation  is  much  less 
cons^ieuott$.  In  these  orb>  the  transport  service  by  which  the 
beat  u  brought  to  the  aacfaioe  appears  to  work  nnequally,  and 
Ciea  in  some  ca.ses  to  brealt  down  altogether.  Were  we  much 
aearer  to  them  ttian  we  are  we  'might  study  these  inequalities 
with  advantage,  and  perhaps  gain  some  inught  thereby  into  the 
nature  of  the  wondeim  maclunery  that  bri^  the  heat  to  the 
soifKe. 

As  it  U  however  we  must  chiefly  confine  ourselves  to  a  study 
of  the  son.  Ca^  we  therefore  hope  to  find  out  tfie  nature  of  the 
audiiaery  by  which  the  light  and  hea*.  of  our  sun  are  brought  to 
tlH  Sttrfaee  7  and  is  this  maclunery  unequal  in  its  action  ?  Is  the 
son,  in  &ne,  a  variable  star?  First  of  all,  let  us  have  a  clear 
CJOeeption  of  the  precise  meaning  of  this  <pestloti.  No  doubt 
die  ctonda  by  day  and  the  earth  itself  by  night  interpose  lhem> 
idves  between  us  and  our  luminary  so  as  to  render  its  direct 
niBaenee  exceedingly  variable  ;  but  thi^  i>  nnt  the  p^lm.  Fre- 
oaently  in  passing  along  the  streets  of  an  evening  we  see  into 
ne  interior  of  socaenom  which  has  ju  t  been  lighted  up ;  bat 
iBMHwlialdy  the  blind  is  pulled  down,  and  we  <ice  it  no  longer. 
Tlw  gas  oMy  however  be  all  the  while  burning  behind  the 
bfind  with  a  constant  histre ;  or  it  may  be  that  from  water  in  the 
pipe  or  aome  oUier  cause  the  flame  is  intermittent.  Now  ihU  is 
IIm  point  which  we  wish  to  determine  about  oar  sun.  Is  sun- 
light intrinMcally  constant,  or  IB  it  aabject  to  variations  ?  and  if 
i-j,  ca.n  wc  determine  the  extent  and  tlie  periods  of  tliese  varia* 
tions  ?  Now  at  first  sight  it  seems  exceedingly  »tr.tnge  that  we 
are  compelled  to  ask  tUs  qnc4ion. 

It  might  naturally  he  imagined  that  astronomers,  who  can  give 
OS  ilie  light  variations  of  Lyrae  or  some  other  variable  star 
vtith  the  greatest  precision,  must  certainlv  be  able  to  give 
a>  similar  information  about  the  sun.  That  they  are  toUlly 
unable  to  do  so  is  unquestionably  very  strange.  When  however 
we  begin  to  examine  we  find  several  reasr  r;s  f  i  this  curious 
failare.  In  the  first  place  we  mu«t  all  be  glad  to  think  that 
within  historic  times  at  least  the  variations  of  the  snn's  light- 
giving  power  can  never  have  amounted  to  a  large  proportion  of 
the  whole.  Mad  this  been  otherwise  none  of  us  could  have 
been  alive  at  this  moment  to  speculate  on  solar  vaiiabUity. 

Nevertheless  these  suspected  diflbrencei,  althoiq^  oot  exceed- 
ix^ly  great,  may  stiU  be  large  enough  to  enable  astRHMieien  in 
s>me  remote  part  of  the  universe  to  pronounce  oor ava  tO hC  ■ 
variable  star.  How  is  it  then  that  we  who  are  laainly  coneenwd 
in  this  variability  are  yet  unable  at  first  ii^  to  dedoe  npca  the 
fundamental  question  of  its  existence? 

We  have  not  far  to  seek  for  an  answer  to  thb  enigma.  The 
fact  is  we  are  too  near  and  too  deeply  concerned  in  the  issues  to 
be  able  easily  to  detect  the  variation.  We  have  never  the 
opptortunity  of  comparing  the  sun's  light  w  ith  the  pure  light  of  the 
stars  in  the  way  in  which  we  can  compare  the  Ii<;ht  of  one  star  with 
that  of  another.  We  must  therefore  resort  to  means  by  which 
the  direct  light  and  heat  of  the  sun  may  be  accurately  measured. 
Now  it  cannot  be  said  that  instalments  for  this  purpose  do  not 
exist,  but  they  have  not  been  sy.^tcmafically  made  use  of  to 
detenuae  this  important  point,  and  indeed  tbere  almost  appears 


to  be  a  relnctanoe  in  hunanity  to  Cue  the  fact  of  the  sun's 
variability. 

When,  in  proceaa  of  tiac^  the  tdeMOM  caoM  to  be  invented, 
by  ita  mbos  Fafaridas  aad  Galileo  apcedily  diioovered  that  the 
fine  of  oer  tatthnu^  was  act  altegether  ftee  Iran  apots.  Thia 
Cut  had  beea  previously  knowa  to  Ihe  Ghiaeaab  who  In  tlw 
eoene  of  their  long  and  pecaUar  dnffiaatkm  had  leocrdcd  aaaiiiy 
instaaces  lAeie  aoch  apola  wee*  laqje  eacegli  to  he  virihie  to 
flienaked^  But  at  prainat  we  hive  to  do  with  the  laeaaeas 
of  Eoropeaa  thought.  The  tot  eeconte  obaerver  of  ueae 
nhenomena  was  HMrath  Sdtiaidie  of  Dessau,  n  distinniahad 
Genaaa  aatfCBonMr.  More  flum  fifigryeaia  agohe  let  hiniadf 
to  the  taak  of  takiiig  freqaeeit  dieldias  of  tte  diak  of  the  ani^ 


which  Blight  record  approadmateiy  the  poaitini  aad 
vanoaa  groups  of  spots.    For  for^  yean  he 
laboar  at  tUa  somewhat  aMaotoneea  taik  witl 
veraooe,  until  at  length  his  unwearied  labean  wi 
a  aingniar  and  unlooked<liMr  dlieovcty.  This  conisled 
evideat  pttiodicity  of  these  pheaomeaa.  Oaring 
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Scfawabe  £mod  the  sun  to  be  almost  entbely  free  from  spots, 
while  on  other  oceasioas  the  solar  disk  was  mottled  over  with 
very  frequent  groups,  the  period  from  maximnm  to  mMimnm, 
or  from  minimum  to  minimum,  being  nearly  eleven  years. 
From  the  observations  of  Schwabe  and  others  it  would  appear 
that  l8e8k  1837,  1848,  1860^  and  1870  were  years  of  mamama- 
spot  frequency,  while  1S33,  1843,  1856,  1867,  and  1877  were 
ctiaraciense  1  by  a  nearly  total  abceace  of  spotf.  Carringtoo,  of 
this  country,  followed  in  the  atepa  of  Schwabe,  aad  gave  the 
world  a  very  accurate  record  of  the  spots  which  appeared  Inm 
1854  to  i8te  inclusive. 

In  l^jSDe  La  Rue  introduced  the  application  of  pbotograpl^ 
to  solar  research,  and  since  then  photnheliogni;<hs  have  been 
at  work  at  Kew,  Ely,  and  Greenwich,  in  this  country,  at 
Wilna  and  Moscow  in  Russia,  at  MauritiaS)  Melboittraa^ 
India,  and  Cambridge^  U.S.,  mere  or  less  eoatianonaly  ap  to 
the  present  time. 

I  can  only  allude  to  the  ma(n)ificevt  adar  pictures  produced 
by  Langley  at  the  Alleghany  Observatory,  and  more  recently  by 
M.  Janssen,  the  distinguished  French  astronomer,  as  fanning  a 
new  point  of  departure  in  the  history  of  solar  delineation. 
Janssen's  pictures  are  more  than  a  foot  in  diameter,  and  in  them 
every  minute  detail  of  the  sun's  structure  is  accurately  repre- 
sented. 

But  it  is  time  to  tell  you  what  a  sun-spot  really  is.  Prof.  Wilson 
of  Glasgow  made  in  1774  an  obser>'Ation  which  greatly  startled  the 
scientif^  world.  He  found  that  sun-spots  behaved  exactly  as  if 
they  were  caverns  with  sloping  sides  dug  into  the  body  of  the 
sun.  The  bottom  of  these  caverns  is  generally  black,  while 
the  sloping  sides  are  less  so.  The  black  portion  is  therefore 
called  the  umbra,  while  the  less  black  sloping  sides  are 
called  the  ptHumbra  of  the  spot.  It  is  easy  to  explain  the 
nature  of  Wilson's  reasoning.  The  sun,  it  is  well  known, 
revolves  on  its  axis  about  once  in  twenty-six  days  from  east  to 
west,  so  that  a  spot  will  take  about  thirteen  days  to  travel  across 
the  vi  ililc  fiisk  or  hemisphere.  It  will  come  on  at  the  left-hand 
border  or  limb  and  disappear  at  the  right,  proWdwi  it  remains 
S3  lon^r.  Now  Wilson  noticed  that  when  a  spot  is  near  the 
limb  the  penumbra  on  the  side  nearest  the  'un's  visual  centre 
hidden  from  our  view,  on  the  same  principle  by  whicli,  wlicn  look- 
ing into  a  silver  jaf,  for  instance,  from  one  side  of  i;,  that  interior 
which  is  nearest  the  eye  is  hidden  from  the  view .  In  fine,  he 
concluded,  with  perfect  justice,  that  .spots  were  pits  or  hollows 
with  sloping  side^,  and  we  are  justified  in  adding  that  thqr  are 
cloud  pits,  and  not  caverns  of  solid  matter. 

These  conclosions  of  Wilson  have  been  abundatr:y  confirmed 
by  the  Kew  observers,  Mr.  De  I*  Rue  and  his  colleagues,  and 
abo  bf  the  apectvoacopistB  who  have  devoted  thennelvea  to  the 

It  has  filTthermore  been  show  n  by  the:  c  obFerver-  why  the 
bottoms  and  sides,  but  more  especially  the  bottoms,  of  sach 
caverns  should  be  blacker  than  the  sun's  ordinary  surface. 
They  are  blacker  becao'^e  they  are  colder,  rnd  the>'  .ire  colder 
because  they  represent  a  down  ni-U  of  matter  from  ilie  hi^jh  and 
comparatively  cold  regions  of  the  soLar  atmos-iihore— of  ;ome 
kind  of  celestial  hail,  wc  may  perhaps  imagine.  S  i  ina.:;iuhceut 
is  the  scale  of  operations  that  fifty  or  sixty  of  our  own  earths 
might  be  dropped  into  the  cloud-cavern  fiuiwied  by  the  dOWB^ 
rush — at  least  in  the  case  of  large  spots. 

But  a  down-ru-h  implies  an  up-ru-h,  and  we  may  add  tltat  a 
down-rash  of  matter  comparatively  cold  implies  an  up-rush  of 
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intermission  a  vx^t 
Ami  the  l>attnlioDs 

•/.lic-lly  ".tcp  l>ebind 
(1-1  ns  ly.jickly  by 
from  within.  Now 


'  ■oUr  surface,  to  •  btonla  (tor^) 
brichter,  and  therefore  hotter,  dam  the 
As  I  have  catd,  faculx  and  soa-spotB  aeeoni|Miijp 
•ad  wa  have  evidence  from  vaiioas  <{itarten  tliat  the 
ranBotOMidrbighap  ia  thaeolar  ataMiphere,  bat  that 
fhey  franaintly  nmot  aiatter  is  dte  very  act  of  aaoendlng. 
iut  as  a  aaa^potneqaently  represents  asatter  in  the  ver^  act  of 
fidling  down. 

If  wc  turn  now  to  those  regions  of  the  snn's  di«k  in  wladl 
there  are  no  spots  we  do  not  find  a  uniformly  lominoae  Ipfiwif 
ance.  Wc  find  rather  a  fine  mottled  or  granolar  surface  consist- 
ing of  certain  bright  patches  and  of  others  comparatively  darlc. 
The  black  patches  may  perhaps  be  regarded  as  very  minute  sun- 
spots,  aad  the  bright  patches  x-.  facul.v  on  a  small  scale. 
Probably,  too,  the  bright  are  up  ru.shcs  of  comparativaly  hot,  and 
the  dark  down-rushes  of  comparatively  cold  matter.  * 

Thus  we  may  imagine  that  the  difference  betweca  «  spotted 
and  an  unspotted  portion  of  the  solar  surface  does  not  cosisi^^t  so 
much  in  a  difference  in  the  kind,  of  things  there  present  as  in 
their  ^ize.  In  the  naspotted  poctibn  we  have  dowo-mshes  and 
up-nishcs  side  fay  side  imt  on  anadl  ictl^  while  ia  th*  ^tted 
region  we  hare  alia  dwre-tuhea  aad  vp-naha^  hotoaahafe 
scale. 

It  thus  appears  that  a  prominent  duutadcriitie  of  die  solar 

surface  is  the  presence  side  by  side  of  gigantic  op-  and  down- 
ctirrent^,  the  up-ru-hes  consiMing  of  very  hot  and  verT  bright 
matter  carried  upwards  from  tlw  heart  of  tlie  saa,  while  tiie 
down  nuhes  consist  of  eoaipaiaiivdf  cold  aiatlar  caniad  down- 
wards from  ab  jve. 

We  may  add  that  thi<  system  of  currents  appears  to  be  in  all 
respects  most  p<iwerful  durin;,'  i  cricKis  of  maximum  sim-spofci,  at 
wijich  times  the  velocities  of  lolar  matter  arc  abs.dutcly  enorroous. 
By  a  spectroscopic  method  «e  can  estimate  tlieee  veuwities,  and 
we  find  that  I'H  some  occa.'sions  thef  laadk  the  *1awit  hmwlllil* 
speed  of  1 50  miles  ])cr  second. 

As  yet,  however,  we  h.avc  only  added  another  to  the  puzzles 
of  solar  physics.  We  l>r^'an  by  expres  ing  our  astonishment  at 
the  power  which  tliu  ,11  ;i(is  c  scs  of  cuntinu.nisly  pouring 
out  vast  <iuantitic-H  of  heat  md  light,  and  we  mti  t  now  ad<i  to 
thU  our  astonishment  at  the  almost  incredible  vel  scty  of  its 
surface  currents.  We  are  thus  ptcsented  with  a  coiqile  of  wonders 
itLsteoij  of  one;  but  !•  h  BOt  poaifaia  Alt  the  flOO  «f  .AmO  B^T 
explain  the  other  ? 

May  not  these  gi}.;antic  currents  denote  the  very  tnncliinery  we 
are  in  search  of,  and  in  virtue  <if  which  the  son  becomes  able  to 
carry  light  and  heat  trotn  the  interior  to  tha  MBfiH^  SB  at  to 
give  us  a  continuius  and  powerful  supply? 

The  sagacity  of  the  late  .Sir  John  Herschcl  was  mit  Ixhinil  in 
detecting  the  true  state  of  the  case.  He  sutrRested  ihc  proba- 
bility that  at  times  of  ma-xmuini  sun-spots  the  .'«;//..',  as  he 
expressed  it,  may  In;  in  rc.ihly  Iwiilinf;  very  fiercely,  and  may 
therefore  l)e  giving  us  more  of  what  wc  all  want  instead  of  less 
—  be  in  fact  preparint;  for  a  banquet  instead  of  malsing  arrange- 
ments t "T  a  fami  if. 

Imleeil  we  may  1*  jwfeclly  certain  th.it  the  peculu»r  machinery 
which  eiut Me,  the  sun  to  continue  shining  must  be  something 
which  brinies  up  with  ^;rc.it  promptitude  to  the  surface  new- 
particles  of  hot  matter  troni  within,  while  it  carries  ,Jnwn  with 
equal  promptitude  those  that  have  already  perfortaed  their  light- 
giving  office. 

The  sun  is  reqnired  to  fire  off  uithout 
namber  of  light-  and  heat-shots  into  space, 
of  particles  that  have  done  their  w  r:iust 
to  reload,  while  their  places  in  isi  I.e  1, 
a  fresh  and  unexhau.sted  levy  of  pr.rtitlcs 
thia  recruiting  process,  whuh  •■,;<:/  ,ui /,  can  surely  he 
aatfaing  else  than  tho.se  violent  up-and-down  atmcsiiheric  rur- 
raats  uhich  ob  ervation  reveals  t  j  us  on  the  snrf;iLe  1^  rur 
hmiinary,  and  we  are  thus  entitled,  as  a  m.itter  of  sijeculation, 
to  infer  that  ottr  earth  will  pn  liably  reteivc  [leculiirly  large 
supplies  of  sunlight  on  those  occasions  when  there  is  most 
muiifut  disturbance  on  the  surface  of  the  sun.  In  fact  we  may 
V^WddiaMnias  a  species  of  heat-engine.  The  ordinary  cou- 
Ceptloaof  eachaa  ermine  is  that<jf  somethirv?  provulsd  with  cylin- 
dMif  fiittOB^i  eahres,  w  heeU,  and  other  mechanical  appliances,  the 


aadtta  bailar  being  kept  genaall^  oat  of         hat  the 

*  k  something  very  diflerent  froai  this.  A 

to  the  phjrndet,  ii  a  machine  having  two 
ifthatarthaMamofhait^  and  the  other 
Oat'  of  Oa  refiigcnlnrt  aaA  it  piodaeM  worii  while  heat  U 
CMiied  ftoai  the  hi^  to  die  Imiar  tapaatan-fima  Aa 
Maree  to  fha  rafi^ciatac,  and  aot  only  io,  hat  d»  Aatcr  dN  heat 
is  canled  the  aion  worh  does  It  prodnot. 

Here  the  object  or  end  is  to  prodnce  work,  and  tlie  moaa 
eoiplofed  is  the  carriage  of  heat.  But  if  we  regard  the  son  as 
an  engine  we  may  with  propriety  reverse  this  relation  between 
means  and  end,  and  look  upon  the  carriage  of  heat  and  li^ht  to 
the  surface  as  the  end  aimed  at,  and  the  powerful  surfaca- 
""■■—"«»«■■  as  the  means  \jy  which  this  end  is  accomplished. 

I  aai  hf  no  means  satisfied  tluU  we  can  fully  explain  why  tha 
cnrrents  on  the  snn's  surface  should  be  so  very  violent  as  oner* 
vation  proclaims  them  to  be,  but  yet  it  is  easy  to  see  tliat  the 
conditions  tliere  present  are  »uch  tis  to  favour  the  devdopment 
cf  oonvection-cttirents  of  enormous  power.  Let  us  agree  for  a 
moment  to  study  an  ordinary  furnace  fire.  We  have  here  in 
the  first  place  a  carriage  of  hot  air  up  the  chimney  which  ulti- 
mately mixes  with  the  cold  air  outside,  while  we  have  in  the 
second  an  ia-rush  along  the  floor  of  (he  room  of  the  cold  air 
which  feeds  the  fire,  wd  wliich  uhtmately  as  hot  air  goes  up  the 
chimney  and  miaas  with  the  oold  air  above.    Now  here  we  have 


die  more  i{aidilysr{Q 


a  true  oonveetioil^nfren^  aa  ap-rash  of  hot  and  an  in-rash  of 
cold  air,  and  tha  BMRhitHaeuiK  "* 
the  fire  bam. 

It  is  easy  to  see  in  the  first  pboe  why  the  hot  air  ascends  tha 
chimney.  It  does  so  because  it  has  been  expanded  by  heat,  and 
is  therefore  specifically  lighter  than  the  cold  air  around  it. 

But  why  does  a  thing  specifically  lighter  than  the  air  ascend  ? 
Clearly  on  account  of  terrestrial  gravitation.  If  there  were  no 
earth  it  would  not  ascend  at  all,  and  if  the  earth  were  less 
massive  than  it  is  it  would  not  ascend  so  fast  .as  it  now  does. 
Clearly  then  thedraught  of  our  chimneys  dc.  cnris  upon  the  ma-ss 
of  the  earth. 

Apain,  thedraught  will  dcpen^l  uix)n  (he  intensity  of  the  fire, 
an<l  also  upon  its  si/e  and  that  of  the  ehimnay,  for  it  is  obvious 
that  an  exceedingly  small  fire  and  short  chimney  would  not  draw 
well  even  Htunffi  tha  lauipaiataia  of  Aa  fira  dwald  ha  vary 

high. 

We  thus  pamiic  thit  tha  iateseity  of 

dejiends — 

1.  On  thetemperatinreof  thcsonrceaf  heatl 

of  the  cold  parts  of  the  arrangement. 

2.  On  the  force  of  gravity. 

3.  On  the  scale  nf  the  arrangement. 

4.  We  may  .1  id  that  for  strong  currents  it  is  nece«s.nry  to  have 
some  .substance,  such  as  air,  th.at  expands  greatly  under  an 
increa  e  of  temperature. 

.•\nd  fnrthermi  re  such  currents  are  still  more  an^entetl  in 
vii>Icncc  by  the  presence  of  a  condcn-ab'e  11I  stance  in  the 
atmosphere,  and  are  thereby  rendered  abrupt,  and,  to  some  extent, 
incalculable,  i'l  tiirir  o]'( ratioMi,  iaaiaaKh  ai  a aaaO eaaaa any 

pro<luce  a  very  gre.it  tllect. 

Now  we  have  all  thc.sc  elements  of  p<iw  cr  together  on  the 
sun's  surface.  For  in  the  first  place  the  intensity  of  the 
heat  is  very  great  as  corajxircd  with  the  cold  of  surrounding 
s]vice.  Secondly,  'olar  gravity  is  very  great,  l>eing  .ahont 
tweuty-eight  li;:u  ,  -;-ea!er  tdati  terrestrial  gr,i\-ity.  Thirdly,  the 
scale  of  the  whole  .irraiij^cment  is  very  great  ;  and  l.xstly,  the 
substance  there  ]iresent,  g!is  and  vapour,  rs  one  which  expands 
greatly  on  being  hcalo!.  On  the  sun's  surface  therefore  « II  these 
causes  of  convection-currents  exist  in  cre-it  strcnTth  ;  and  if  wc 
be.ir  in  mind  that  they  mu  t  be  multiplied  together  rather  than 
aflde<l  we  shall  not  fail  to  perceive  how  strong  mu^t  be  the 
effects  which  they  will  pro<loce.  Notwithstanding  all  this,  it 
appears  to  me  that  we  have  more  to  learn  with  respect  to  me 
causes  which  produce  the  extraordinary  violence  of  sewr 
currents. 

Alth<  u:;h  the  scries  of  sun  pictures  maile  by  Schwal*  is  the 
first  haviiii;  prctctisions  to  accurac-y,  yet  Prof.  Rudolph  Wolf 
has  cndcavourefl  to  render  observations  of  .sun-sj^its  made  rt 
dilTcrent  times  and  by  different  oti-ier\Trs  comparable  with  eaoi 
other,  and  has  thus  formed  a  list  exhibiting;  .tpproximately  tlie 
relative  number  of  sun-spots  for  each  year.  This  list  eatenn 
liack  into  the  .seventeenth  century,  and  i-  in  many  respect!  Of 
much  vtihie. 

By  this  means  Prof.  Wolf  has  shown  that  the  eleven-yearly 
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period  rmxs  through  all  the  recorded  oH'.erv-ations  of  sun-spots 
since  tb<"  tc!'---.copc  cnnsc  to  Vx?  u^ed.  And  furthermore  it  appears 
that  llu->c  eleven  yearly  oscillations  arc  not  always  of  the  same 
nUL^itudc  ;  sometimes  thcv  arc  large,  and  S'imetimes  »mall. 
Thfv  «crc  probabl)-  suiall  about  the  middle  of  last  century, 
beC'iiMnfj  l.iri^e  toward^  the  end  of  it  ;  they  were  ;it;;iiti  Miiall 
•bi'iut  the  early  p*rt  of  the  pre&ent  century.  Ihcy  have  recently 
been  lar^e,  and  «•  Bi^  npeot  that  Ib  raUu*  then  Will  again  be 
a  falling  olT. 

Besides  exhibiting  this  complic.ited  periodicity,  snn-sjiots  have 
many  other  charactcriMic-?,  the  most  prominent  of  which  I  will 
non  btin;;  bef  ire  yuu.  Ofllu  -cthc  most  peculiar  is  a  proper 
moti-jii  their  own.  If  llicrc  'i.  ere  no  ^-un-s|K>tS  it  would  tie 
vcT)'  dif  icul'i  to  determine  the  elements  of  the  sun's  rotation. 
Aecijrilii;,;ly  sun-spoLs  have  been  use<l  fur  tliis  purpose  ever  since 
the  ti  Ie-co(ie  was  invented.  'ITiey  ore  carried  by  the  sular 
rotation  from  east  to  west  across  the  \nsible  disk  of  the  sun  in 
aboof  thirteen  days,  and  hence  we  may  conclude  that  the  snn, 
roughly  speaking,  rotates  roand  its  axis  in  twice  thirteen,  or 
twen!y-«ix  days.  But  Carrington  found  that  spoU  move  futeit 
when  nearest  the  solar  equator,  and  slowest  when  nearest  the 
solar  pidi.->  :  and  in  consequence  of  thU  proper  motion  of  spots 
ther<-  is  an  uncertainty  as  to  the  exact  period  of  lolar  rotation. 
Another  p3int  of  inlCKit  is  the  distribution  of  spots  over  the 
folar  surface.  There  are  aever  aaf  at  or  near  me  sun's  poles, 
the  rone  in  triticli  they  break  oat  having  its  limits  about  30'  on 
each  si<te  of  the  equator.  It  mi^t  be  expected  from  this  that 
we  shoaU  h«ft  a  iiiaiiBmiii  of  spot*  dose  to  the  equator,  but 
sadi  is  not  AaoMa.  Tharaaivvayflivataeequaior,  themaxi- 
BBim  number  MwwipBiiilhig  teaawarlitttBdteof  ahoat  i$*  north 
or  south.  W«  Tomk  not  hiwesei  eooehde  ttat  spota  invariahly 
exhibit  a  peeferenot  for  this  Lititude,  for  Carrinclim  haa  diowB 
that  on  certain  they  appear  by  prefenaea  to  Mtk  a 

higher  lattmde,wideni«{OBt  on  each  side  of  Ae  solar  emntor 
sinaltaneonsly,  wkifo  at  other  llMas  they  prefer  a  lomr  htltade, 
oouinztogcthcr  towards  thaainialar  simuitaneoodyoa  aach  side. 

Dr.  saysloir  of  tiw  VHlna  Qhaarratory  has  likewise  obserrcd 
aaoitof  hennsphsriealsae^awiathehdhaTioarof^ots,  Soose- 
tines  therpccfer  Che Mrther«heBU|lMn  of  thasm  at  other 
tanes  the'aoatfaBia ;  bat  tUi  observer  is  iadined  to  tUnk  that 
if  we  pursae  «Br  Meaickca  ftar  m  kmlk  «f  thna  sofSdeatly  great 
wadiatt  findncqulaaeoaator  emts  te  eaA  hemisphere. 

aMaavonrei  to  biug  befbr*  you  the  fact  that 
I  eahibit  carioosijr  complicated  laws  of  a  roughly  perio- 
Two  qaestions  arise  from  this  discussion :  the 
eae  is  of  a  tiiaaretieal  natnr^  aeid  has  refereaee  to  the  possible 
ceases  of  tUs  behaviour ;  wlme  Ae  other  is  of  great  uiactical 
a«  trdl  as  of  theoretical  interest,  and  has  reference  to  tae  efiiKt 
which  these  strange  solar  phenomena  produce  npoo  the  mag- 
aftiim  aad  saetoorology  of  the  earth  and  npaa  the  general  w^- 
he^of  tihefcamaneace.^  ^ 


PROF.  ALLMA.X  OX  Till:  DF.VEI.OPMEUT 
OF  THE  CTEmtHORA 


I 


K aoBBideMe  with U  viaal  praeticaof  nahfaw  Usanniver- 
sarjr  address*  at  tte  Unaean  Society 'aavxpocnioB  of  recent 
in  eertain  departments  of  sootorical  research,  tlie  Presi- 
thfowcasfam  Xuf^Mvf,  tSSi)  sdected  as  Us  snbject  the 
whirfi(  dning  lale  veers,  had  beea  Bade  m  oar  know- 
lete  of  the  d^lopment  of^the  Otenonbora. 

He  idenad  especially  to  the  bcaotifiit  researches  of  Aleaaadcr 
Anasic,  and  to  thoae  of  Foi,  Kowalew^ky,  and  mo<4  recently  of 
Chan.  He  poinled  oat  tiie  ^enomenon  to  which  he  was  the 
frrst  to  call  attealloa,  that  immediately  after  the  earliest  stages  of 
the  vga  eiotvage  a  remarkable  peculiarity  shows  itself,  to  the 
6wt  tnt  tte  conttnned  deavage  is  no  longer  aniforai,  bat 
takes  place  nmeh  mmre  energetically  in  certain  cleavage  spheres 
than  in  others,  whereby  the  former  are  broken  up  into  a  multi- 
tw4e  of  snail  cells,  which  gradiudly  envelop  the  latter,  thas 
giving  us  at  this  early  period  of  cml>ryoilic  development  the 
ioundatJon  of  the  two  germinal  leaflets  ectoderm  and  eitdoderm.  1 
He  showed,  how  the  body  thtis  ibrmed becomes  excavated  by  an 
iaiemal  cavity,  whieh  soon  comanmieaten  by  an  orifice  with  the 
CKterior,  thas  pre«entin!».  a*  shown  especially  b)'  the  researches 
of  Chaa,  die  condition  of  a  gattrmla ;  how  the  gastmla*moDth 
boaaaes  afterwards  dosed  by  the  eonttnned  extension  over  it  of 
the  «lMdet»i ;  how  a  new  orifice  the  permanent  Ctenophore- 
makea  its  appeuanee  at  the  eppcMdte  hoki  the  ectoderm 


here  becoming  invaginatcd,  so  .as  to  form  the  permanent  stomach 
whicli  o^iens  into  the  central  cavity,  which  becomes  the  "funnel  " 
from  whidi  spring  all  the  vessels  which  arc  destined  to  di-iri'  ute 
the  nutritive  fluid  thiou.;!!  the  liody  ;  how,  in  the  spo;  ior:iicrly 
oocupici  by  the  fiastrui.i-moulh,  certain  cells  of  the  ectosicrm 
I'ccomc  differeittjritni,  so  as  to  form  the  rudimental  iiervoufi 
system  ;  and  how  the  fjrcat  vascular  tronka  are  formed  I)T  the 
differentiation  of  T.s.Ltii<:.  nf  the  endodcna,  iato  Which cnets 

extend  firom  the  ccnti  .-.1  rnvity. 

I'rof.  AUman  further  referred  to  the  facts  connected  with 
the  uictamorphose^  wluch  the  larvx-  of  the  Ctenophora  undergo 
lietwfcn  the  moment  of  leaving  the  e^  and  the  att.iintnent  of 
the  mature  form- -facts  for  \\hich  we  .ire  mainly  indel  tcii  to  the 
rcscarchesof  Alexander  Agassi?  and  of  Chun.  He -howed  how 
the  lolwd  section  of  the  Ctenophora,  as  proved  by  the  invc^fi- 
gations  of  A.  Aga-vsi^  on  Rolina,  and  by  those  of  Chun  on 
Euckaris,  are  at  first  quite  destitute  of  the  *"  lot>es  "  wliich  con- 
stitute so  characteristic  a  feature  in  the  adult  ;  and  how  the 
young  Ctenopborc  has  at  this  time  all  the  characters  of  the  more 
simp^  OOOstniCted  Cfdipidse,  Emharis  being  nl^^  cumpre-^scd 
like  a  Mtrttntia  in  the  direction  of  the  stoaiach  axis,  uhilc  in 
the  adult  the  compression  of  the  body  is  at  right  angles  to  this  ; 
how  the  lobes  afterwards  grow  out  laterally  from  the  oral  side  of 
the  body ;  how  the  meridional  vescels  at  first  ending  in  blind 
extremities  extend  themselves  into  the  rodimental  lobes,  and 
there  form  the  anastomoses  and  rich  convolutions  which  becooia 
so^striUag  in  the  adult,  the  stomach  vessels  finally  entering  into 

He  aba  nfcind  to  Chnn'a  remarkable  discoverr  of  the 
sexaallf«tare  eoadition  of  the  vciy  carlv  lartm  of  Asfdartfi^ 
fima  which  was  raaiad  a  yoang  hcaod  wnicit  ruataad  to  the 


Outt's  eibacre^oaa  aa  lie  lactaaaaiihueea  of  Oe  VaaaA 

rirdle  {dstum  FmtrUi  woe  aba  dwelt  oa.  It  was  shawa  haw 
the  young  cestom  had  a  aeaih^g^obalar  liMm,  and  possessed  aD 
the  riaential  fiaitneee  flf  dw  Qrdipidie^  eo  that  notwithstanding 
the  rrtrfiaaly  nbamat  dauDMlara  oiF  the  adaH  the  young  may  he 
a  ^rpa  of  the  gaitm  Tnsrnlsr  ayateai,  with  the 
of  ti&e  aessals  la  ftc  Qcaophcra  gaaetaHy.  The 
~  s  favsa  iadie  dbecdaaof 
laag,  dattcapd,  haad*iiha 
adalt,  and  brings  about  (with  modHeatioBa  la  the 
number  and  direetioa  of  the  swimming-pfatfei^  aad  tbc  aabaUtl^ 
tion  of  new  tealades  to  replsce  those  of  the  lama  which  had 
disappeared)  the  siagdarly  aberrant  conne  of  the  < 
teristic  of  the  matnre  Veans's  gudlei 
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CAMaaiDCa.— Mr.  J.  W.  Oark  is  to  be  re-appointed  .Super- 
iatendent  of  the  Musetmis  of  Comparative  Anatomy  and  Zoolrgy 
for  two  years,  at  the  end  of  which  time  the  Council  of  the  Senate 
appear  to  anticipate  that  ?omefre&h  arrangements  as  to  this  office 
may  be  made. 

Sir.  \V.  Hillhouse,  Assistant  Curator  of  the  Herbarium,  will 
^ve  a  course  of  lectures  on  Morpholo^  and  Systematic  Hotany 
during  July  and  August,  suitetl  to  candidates  for  the  Natural 
Sciences  Tripos.  In  connection  with  the  course  there  will  he 
practical  work  in  the  C.aixiens  and  Botanical  Laboratonr ;  and 
a  botanical  excur  ion  will  be  made,  awathsi  pCTadttuig^  oa 
Wednesday  in  each  week. 

DtTBLiN.— The  rrofsisers  of  the  Medical  Sdwol  ro  Trinity 
ColcM  have^  at  the  saggeedoa  aad  with  the  sanction  of  the 
Rev.  ur.  Ifaaghton,  the  eeaior  leetarer  of  Ae  College,  intro- 
duced hda  thdr  eaanwr  eeacMa  of  betarob  to  a  very  bige 
extent,  praetieal  instractioa,  hntead  of  the  tkne-howmred  and 
now  socnewhat  antimiated  series  of  prelections.  These  smnmer 
coarses  diiefly  consist  of  Chemistry,  Histology,  Botany,  Com- 
parative Anatomy,  aad  Operative  Surgery.  In  the  ChoiDistiv, 
instead  of  listening  as  formerly  to  an  hour's  lecture  three  tones 
each  week,  the  stadcats  work  in  the  kboraiory  under  the 
supeiiiitendence  of  Prof.  Emerson  Revnolds,  F.R.S.,  for  two 
hours  every  alternate  day,  and  on  one  day  in  each  week  attend  a 
demonstration  by  the  Profcssir  on  the  analysis  of  water,  air, 
and  arridei  of  food.  In  the  Histology  Pruf.  Paner  gives 
a  lecture  oa  oae  day  in  each  week,  at  the  ckise  of  which 
illustrative  preparations  are  shown  in  the  laboratory.  On 
the  other  aavs  the  students  are  engaged  oa  praeticd  work 
ia  the  new  pbyitological  bhomtoiy,  whcce^  as  in  the  chend- 
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cat  laboratory,  eadi  student  ha*  hii  own  place,  with 
full  set  of  «  paratus  anel  reagents.  The  laborator)'  is  open 
from  II  ».m.'  to  5  p.m.  In  BoUny,  Prof.  E.  Perceval  Wright 
give*  the  fir^t  ten  leciiircs  to  the  class  in  the  lecture-room,  on 
Ujc  general  <lct.iilH  uf  the  Mrdcture  and  morpholog>'  of  flow  cring- 
plants-  'I'hp  '•ecfiini  p:irt  of  the  course  consist-,  of  ten  demon- 
strations <in  such  forms  as  Uactcri.i,  Veast-mucor,  Saprolcgnia, 
Oldintu,  Miishrr.ini,  the  Alga;;  and  the  remaining  portion  is 
given  ill  the  Ci>llcb'c  Uot.inical  Gardens,  when  each  student  is 
Kquireti  to  have  a  practical  acfiuaintance  with  a  certain  number 
of  natural  families.  The  dcmonstrationi  in  Comparative  Ana- 
tomy are  condacte<l  by  Prof.  .Macalistcr,  F.R.S.,  who  h  fortu 
nate  in  having  the  resources  of  the  gardens  of  the  Z  lological 
So-:icty  to  a-si^t  in  llie  prnctic.il  work  of  lii,  class.  So  far  as 
the  experiment  l.as  thi,  sc-siun  gnnc,  the  resu'.t>i  have  i^n  nn-t 
happy,  the  Ktu<lciit^  shfiuing  a  fa.-  greater  intere»t  in  their  work, 
and  the  dcmon-tratiuns  ininfr  Icis  f  >rm.-il  than  tltt  IcctnrCfi  they 
have  greater  facilities  fur  a.'-king  4uc->tions. 

THB  fiftieth  aimivenary  of  the  foundation  of  the  Tcchni^che 
Hocbidwl*  *t  Hanover  is  being  celebrated  daring  this  week. 
NwnenMU  fMili  from  all  parts  of  Germany,  as  well  as  from 
Buglnd,  Sweden,  Vomaj,  th«  Netherianda,  and  Rniaia  have 
MitTCdiit  Hanom. 
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ypumai  of  tht  Acadrmy  cf  ffaiureil  Sdtnces  of  Philadflthia, 
vol.  7,  second  series,  part  4,  1874-1&81. — Wm.  M.  G«bb, 
descriptioas  of  Caribbean  Miocpnc  fossils ;  descriptions  of 
new  species  of  fo&siU  from  the  I'lioccnc  clay-heds  l<tAcen 
Limon  and  Moen,  Co.la  Rica,  together  « ith  notes  nn  previously 
known  tpecies  from  there  and  eKenhcre  in  the  Caribbean  area 
(with  four  plates). — Andrew  Garrett,  on  the  t<.rre<.lri;\l  nir>l!usca 
inhabiting  the  Cook's  or  Harvey  Island*.  — I  ir.  C .  rii.ii  riKui,  ".lie 
placenta  and  generative  apparatus  of  the  clcjihant  iwuii  three 

rhaes). — Dr.  Joseph  I.eidy,  on  some  parasites  of  the  Termites 
gives  full  de  criptinns,  with  figure-,  of  the  strange  forms  briefly 
described  in  the  /'rxefJimis  of  tht  .\cadcmy  of  Natural  .Sciences, 
Philadelphia,  for  1S77.  'rrick..-iiyiripha  a^ilii  is  a  truly  extra- 
ordinary form,  pos!.il)ly  a  protozoan  intermediate  l>e:  v  cen  the 
Gregarines  and   Infu.suria). — L)r.  Joseph  Leidy,  remarks  on 

ZtUttkrift  fur  vUmuclujakk*  ZeoU^ie,  Bd.  3$,  Heft  3, 
tSSl. — Dr.  J.  W.  Spangut,  the  onigin  of  smell  and  nervous 
cyttam  hi  the  mollusca,  a  eontribntion  to  our  knowledge  of  the 
nitfOf  the  molluacan  plan  (plates  17,  19).— Dr.  O.  Biitschli. — 
gfaflit  contributions  to  a  knowledge  of  the  Gregariaes;  (I)  on 
tiw datdopment  of  GregariMa  (Clefsidrina)  blattarum  ;  (2)  on 
the  power  of  adhering  in  Monocystis  wux^a,  and  on  the  psendo- 
»  navicella  in  the  monocysls  of  the  earth-worm  ;  (3)  on  some  egg- 
shaf>ed  Psorospermla  in  the  intes(ine  of  Uthobius  forjicatut 
(plates  20,21).— Prof.  F.  E.  SchuIze,  researches  on  the  structure 
and  development  of  sponges,  x.  On  Corticium  ((indttabrHm, 
Schdt.  (i^ate  22). — Dr.  A.  Gruber,  on  the  process  of  division  in 
£t^iy^»  akw/a/a  (plate  23). — U.  Ulianin,  on  the  development 
inaaphipods  (plate  24). — Dr.  Paul  Frai.-se,  on  mollascan  eyes 
wifli  an  embryonal  type  (plates  ac  and  26)  (Patella,  Haliotis, 
Tfanrdh).— Dr.  P.  A.  Loos,  on  UM  albBadalfnoitt  ^andi  ia 
tmipii'*'*  and  birds  (piau  27). 

AM  Mb  Jt.  Attmbmki  AOt  SeinuiJiMe  t  Makmtltidkt, 
ItaftR,  ToL  vO.— F.  FaMeri,  the  pltoanbowiceDce  and  the  nhoa* 

ems,  Baiaao* 

^h«iM»  PoljBoa),  plates  t  to  4.— On  the  aeat  of  the  phoaplior* 
aaenee  fat  aome  Gunpaimlaria  (with  a  phUeK  and  ohMmtfaMS 
oif  Maenewipaciea  of  narine  nenatotd  wonas  {pummtttut 
thugttitt  aad  D,  Inmgmmat  EcUmeiirts  mmiitm^iit  £, 
MMMlKi^  S,  trrna,  and  S-  tftHtmi,  7yiHtPKitit»  iiurimimi, 
9M.  etii.ipi.aewCiMto«oaH)(«ildieaeiiripMie*areigured. 
—k,  CMa,  aota  of  ft  visit  to  EfefP*!  FatatiMv  and  the  coasls 
of  TtirkeT  (loalogioal).— V.  Csam,  on  a  new  specie*  of  Bat- 
tanrn  {Ja.  GMkewdiiiiana),  with  a  r^ate.— On  a  collection  of 
Plcrydophytes  nsade  at  Borneo  by  Signor  D.  Beccari,  with  4 
platct.— G.  Licopoll,  on  the  fruit  of  the  vine  and  its  chief  con- 
■titueats,  with  a  plate.— G.  A.  Pasquale,  on  a  new  species  of 
LonioeiE  {L,  tIaKama),  with  a  plate. — F.  Ga<eo,  account  of  the 
«hal«  {Mtma  Buetntmfit^  Each.)  captured  at  Taranto  on  Feb- 
niai7  %  1877,  with  9  platcs.--G.  BattagUni,  00  projective 
gsoiueliy,— E.  Fofola,  oa  the  dIaBMisiaiis  or  the  earth.— G. 


Nicolucci,  the  Cola  grotto  near  Petrella  di  Cappadocia,  in  the 
province  of  Abruz^i,  with  three  plates  of  animal  remains. — On 
prehistoric  re-e.irches  alxjut  the  environs  of  tin-  I..il<e  of  1  csina. 
— L.  Palmieri,  on  the  present  condition  of  electrical  meteorology. 
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Royal  Society.  May  1 2.  —  "  Investigations  on  the  spectrum 
of  magnesium, "  by  Professors  Liveing  .-\nd  l)e\sar. 

The  flame  nf  magnesium  burning  in  air  show--  ^trotigly,  gener- 
ally well  reversed,  the  line  at  wa\t-length  2850  (Coniu) ;  a 
strong  triplet,  resembling  in  the  relative  dist.mce  of  its  lines  the 
other  roa.'nesinm  triplets,  close  to  the  -  ilr.r  Hnc  M  ;  the  well- 
known  triplet  near  L  ;  and  a  rcniarlsatjle  scries  of  lines  and 
bands,  generally  re>embling  the  5(>ectra  of  some  compounds, 
extending  from  .M  to  between  I.  and  K.  Neither  the  strong 
triplet  at  .M  n<ir  thi^  S(,rie.  f  'iiuhi-  .ire  rcjiresentcd  in  the  si->ec- 
tnini  of  magne--iuai  either  111  ilu;  .ire  r  r  --p.-irk.  'Hieie  tlame- 
lines  arc  rcmarkiihJe  ;is  furllii  r  cviilcnce  the  power  of  sub- 
stances to  emit,  .It  comparatively  low  tcm]ierature-s,  radiations 
of  short  wave-length. 

In  the  arc  the  authors  notice  a  scries  of  triplets,  of  which  the 
lea--t  refrangible  lines  have  wave-lengths  aliout  2767,  2736, 
2798,  2673,  2649,  2633  respectively.  These,  with  the  well- 
known  triplets  b,  and  those  near  the  "-^jlar  lines  I.,  P. 
and  S,  form  a  series,  similar  to  those  descnbcii  Ly  the 
aalhori  in  the  spectra  of  sr>dium,  potassium,  and  lithium, 
in  which  the  alternate  members  are  sharp  and  diffuse,  and 
succeed  one  another  at  shorter  and  shorter  intervals  in  a 
way  which  indicates  that  they  fallow  a  definite  law  and  are 

Cfaahljr  harmonicaUy  rdated,  tboush  not  forming  a  simple 
oonic  series.  They  observe  that  the  line  w.l.  2850  is  the 
strongest  line  of  magnesium  both  in  the  flame  and  arc,  and  one 
of  the  strongest  in  the  spark,  and  that  it  is  nearly  the  octave  of 
the  line  some  time  since  observed  by  then  at  wave-length  aboat 
5710.  They  observe  in  tlie  arc  only  the  strongest  two  of  the 
quadruple  group  described  by  Comn  from  the  spark  at  wave- 
lengths 3801,  379s,  but  they  noUce  both  in  arc  aiMl  spark  a 
group  of  five  lines  a  little  hifl^  at  «a*e^eiM|tlu  about  2782, 
27S1,  2779,  277S,  2777.  All  thcK  lines,  iadading  the  diffuse 
measheiaof  tho  seties  of  ttipletsb  Ikqr  haw  often  ohserved  re- 
vaiodwiHBfhaaKiilalMninoiwof  dwimBililes.  The  line 
W.L  aboat457o,  so  ooo^ienoaB  in  die  liaac^  iiat  noticed  Ij  tte 
andton  in  the  spark,  is  wdl  seen  and  eadly  reversed  in  the  are, 
and  they  believe  it  to  be  represented  in  the  solar  spectrum  by  the 
line  w.l.  4570*9  in  Angstrom's  map.  Besides  these  lines  they 
observe  in  the  arc  a  pair  of  lines  slightly  less  refrangible  than 
the  pair  in  the  spark,  described  by  Comu  near  the  solar  line  U. 
In  the  spark  thqr  observe  two  purs  of  ghost -like  lines  below  the 
triplet  near  L,  which  together  with  the  fainter  two  of  the  quad- 
ruple group  (2801,  &c.),  seem  to  suggest  the  tposaibility^  that 
some  of  the  particles  of  magnesiam  have,  owing  to  particular 
circumstances,  their  tones  a  little  flattened  in  regara  to  these 
particukr  vibratioas,  though  the  ooostanqr  In  the  amount  of 
displacement  of  the  lines  miUtatoa  anlMt  waA  an  hypothesis. 

In  regard  to  the  <  groups  ohssmDoni  on  the  spectnun  of  the 
fmwdiosdtr  given  IqrnltnthoifiMdfmting  of  17996  Ifaws  to  tbo 
indi  riiQiirod  Aatteisontinninlfian  litde  less  reihuglble 
llunlheaimHinmBne.  IlKaddinMd  Unes  near  this  groap 
ulneiiod  hyTiem  tlwv  aaoilM  to •  fOriadic  inequalinr  in  Hat 
ruUng  of  the  Rutberfbivt  grathig.  arlriag  fitom  an  imperfectioa  of 
the  screw  of  At  niBnK  nadwH^  vriuDh  pndnecs  a  scries  of 
gknti  on  eitlicr  cUo  of  oadi  jprindpnl  Um,  The  positions  of 
these  gkatis  have  been  invsstwated  aatheaatieally  by  Peirce 
IMuLymrmt  tit  John  HoplAia  Univen^  and  ofaservaaona 
of  them  talhr  with  the  thaoiy.  are  cndMsrassing  in  tlw 

case  of  hdAc  lines,  but  may  he  delected  fay  their  ehai^  of 
poption  in  nw  epoetin  of  diSnent  ocdcn. 

The  magncsinm-hydjtya  ipediinii  wUA  tho  an^ocs  have 
previously  invesiigatod  and  fnmd  to  he  prodnoad  at  ofdlnaqr 
and  rednoed  pressnre*  when  both  eiemenu  are  present,  hot  not 
otherwise,  they  have  now  investigated  farther  ajf  ohserviiig  the 
spark  discharge  between  magnesium  poles  in  hydrogen,  nitrogen, 
and  caibonie  oxide,  at  pressures  varying  firom  one  to  twenty 
atmospheres.  They  find  that  in  hydroeen,  when  no  Leyden  jar 
is  usea,  the  peculiar  fluted  spoelnun  of  magnesium  hydrogen  is 
mncfa  more  briliiant  at  lii|^  psessusos,  becoming  ihUy  nqm)  in 
br^htneas  to  the  <  ftotV^  notwiduiandiqg  toe  inercaaa  te 
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IrSbUMe  of  Uutt  group  by  the  higber  temperature  of  the  dis- 
ckai|»  to  tlM  denaer  m  while  the  other  onei  of  magnesium 
fmk,  ud  even  the  h|drwn  linca  C  aad  7  eie  ianrfeible.  This 
dteppewuce  of  the  hjongen  lines  they  awribe  to  the  Urge 
qotiitiiy  of  mignettnm  carried  over  in  the  tperk.  When  e 
Ltfim  jar  is  now  cooaected  with  the  coil  the  Anted  spectnim 
eooliiiiDes  bright  for  some  tim^  bat  grtdoallf  fades  as  toe  eon- 
tionance  of  the  high  temperature  sparlcs  decrinpo<:e<;  the  com- 
poond.  In  nilro(;en  the  nutings  are  only  Men  at  fir^t,  probably 
mMB  hfdngcnoccladed,  as  is  usoaUy  lhecaae«  in  the  ma)^eiium, 
and  duikppear  when  the  presnire  is  increaaed,  and  cannot  be  made 
10  fe-nppear  either  hf  reducing  the  preeure  or  varying  the 
diidin^ge.  In  carbonic  oxide  the  behavioor  la  similar.  The 
anthors  conclude  that  the  production  of  tbii  speetnua  is  depen- 
dent on  a  combination  of  (lie  two  elements,  and  la  net  flWreljr  a 
nMlfiT  of  temperature.  They  de'=criSe  this  ^pectrvm  as  eonstst- 
iDf  nidiree  parts,  a  grmip  of  three  sets  of  flulings  hi  the  yellow 
eomawncing  at  about  the  wave  lengths  5618,  5366,  S5>3 ;  a 
group  of  two  sets  of  fluting^  in  the  green  commencing  at  about 
w.l.  5210,  and  close  to  f> ;  and  a  group  of  two  blue  bands  with 
their  Icis  refrangible  edges  at  about  w.l.  4849  and  4803  respec- 
tively. The  authors  ditfer  from  Ciamician,  who  has  figured  this 
tpectrtun,  in  regard  to  the  number  of  (lutings  in  the  green  snd 
Uoe.  This  ipeetmm  can  be  well  seen  when  sparlcs  are  uken 
from  a  sohriow  «f  magneiimn  chknUe  in  n  tnbe  IhU  of 
hydrogen. 

After  simplifying  the  spectrum  of  aagnesium  l>y  separating 
that  of  mat^esium  hydrocen,  and  supposing  the  tnplets  \< 
harmonically  relateil,  and  perhaps  some  of  the  single  Ihk  ^ 
similarly  related,  there  are  still  a  greater  Tariety  of  vibrations 
than  any  vetj  simply  coaitilnled  potide  COtdd  be.cxpcetfld  to 
be  e^mfaJe  of  aasoinnig. 

LiaoMa  Sodntj^AaaiTCnuy  Mcetinf,  Uty  34.— Prof 
ADnuH  LL.D.,  F.R.S.»  {ncddeni^  hi  the  dmir.— There  was 
a  very  enmenns  atteadanee  of  the  f\eOows.«>TJie  Treasurer 
(Sfe.  Fredeiidt  Coney)  read  his  Anonal  Report,  stating  that 
financtally  the  Sode^  oontiimed  prosperous.  The  invented 
capital  at  the  pref«nt  dale  is  3868/:  ^.  M.,  the  sum  of  140/. 
doired  from  Fellows'  life  compositions  during  the  past  twelve- 
mooth  having  been  invested  in  consols.  The  balance  st  the 
bankers  at  the  end  uf  the  financial  year  (April  30)  was  532/. 
!<>/.  3nd  at  the]  l>anken'  and  on  band  at  this  date  (Mat  24) 
boij.  1 5  r.  \od.  The  annual  contributions  amouBled  to ^iM. 
and  »alc-s  nf  piiliIicaiiorK  230/.  19/.  7</.  ;  there  was  an  !ncrea<ie 
in  the  aiiuiission  fees,  ami  tlecn^aie  in  compositions.  104/.  8r.  J,it. 
had  bieen  expended  on  the  purchas>e  of  hooks  for  the  library,  and 
4^.  \s.  lid,  towards  bookbinding  and  st.-itionery  ;  765/.  181.  2J. 
had  been  spent  on  the  Society's  publications.  A  handsome 
donation  of  50/.  h.-xd  been  made  by  Mr.  G.  Bentham. — The 
Secretary  (Mr.  B.  Daydoii  Jackson)  then  read  his  Report.  .Smce 
the  last  anniversary  eleven  Fellows  of  the  Society  bad  died  and 
four  bad  withdrawn.  Against  this  thirty-seven  new  Fellows  had 
been  elected,  besides  one  Foreign  Member  and  one  Associate. 
During  the  past  year  there  had  been  received  as  donations  to  the 
library  106  volumes  and  125  pamphlets  and  separate  impres<'ioos 
of  memoir!; ;  from  the  vari>  <us  scientific  Societies  there  had  also 
been  received  in  exchange  nincty-vix  volumes  and  248  detached 
paits  of  publications,  betides  twenty-three  volumes  of  donations 
Kom'the  editors  of  independent  perifxlicalii.  There  had  licen 
porcha^ed  90  volumes  of  importance,  among  these  63  serials, 
equal  t  1  10  v  tluincs,  the  total  additions  to  the  library  therefore 
licing  515  vuhimc^  .ind  373  --ciiarn'.u  jmrts.  Mr.  Kif>|ii-.t  liad 
presented  frattiij<l  water  i.i 'I'lir  -;c!i:hc:wf  IV,  Kul^rt  llmun'^ 
hirthjil.ice,  London  resiiiicnce,  ami  Sir  J.  Itank.s's  lit>rary.  The 
Society's  collections  and  hcrh.via  had  been  duly  examined  and 
reported  nn  to  the  Cnuncil  a-  in  i^ood  condition.  After  s 
service  of  fifty  ye.irs  Mr.  Ks] ■lU'-t  h  ul  rc-ii;ticJ  hi';  I'n-i'.i  ui 
librarian  Xo  tlie  Society,  and  the  Cinincil.  in  .icknowlmlLjiiiciit 
thereof  h.ni  granteil  him  a  retiring-  pinsion.  —  Mr.  li.iLer, 
in  the  name  of  Mr.  J.  W.  Micrs.,  thrn  presented  to  the 
Society  a  portrait  of  hU  father,  the  late  John  Miers,  as 
a  memento  of  Im  connection  therewith,  and  Prof.  Allen 
Thom^  'ii  .-i};  representative  of  a  small  committee  al.so  pre>-entcd 
the  portrait  of  Prof.  ,S|.  George  Mivart,  late  Ztiological  Secre- 
tary, to  t''C  .Society.  —  I'rof.  Aliinan  then  delivered  his  anniver- 
»aiy  addro.',  the  subject  chosen  l>eing  "  Recent  Advances  in 
our  Knowlctlije  of  the  Dcvclipmcnt  of  Ctcnophora.  ' — 1  he 
.Secretary  ati-rwanls  read  olituarj-  notices  of  the  sever.il 
Fellows  th«t  hnd  died  during  the  year,  making  spei:ia!  men- 
|ion  of  the  lite  and  Ubour»  of  Mr.  G.  K.  Alston,  the  late 


lamented  Zoological  Secretary,  Mr.  John  Gonld,  On  onUM* 
logisiL  Mr.  Gerard  Kiefit,  of  Sydo^,  Dr.  J.  Dnte  Xintey, 
and  Ifr.  R.  A.  Piyor,  of  Hcrtii^The  scmtinetrr  having 
cnndned  the  ballot,  thenieporM  that  Mr.  Alfred  W.  Bennett^ 
Mr.  Pmnda  Darwi%  Pnf  .  £.  R.  Lankeater,  Sir  John  Lnbhodci 
and  Mr.  GeouJ.  RoauuMi  bad  been  eleeted  into  the  CMmdl  is 
the  nxm  of  l!.  R.  Alaion  (deeeateil),  Dr.  T.  Boyeolt,  Prof.  M. 
Foitcr,  Dr.  J.  Gwyn  Jeflirqrs,  and  Prof.  St.  George  J.  Mivart, 
who  retfaed ;  and  for  officers  Sir  John  lAbbock  was  elected 

J resident,  Mr.  F.  Carrey,  re-dcsted  Treasnrer,  Mr.  B.  DaydoA 
ackson,  re-elected  Botanical  Secretary,  and  Mr.  G.  J.  RonwMt 
was  elected  Zoological  Secretary. 

Zoological  Society,  May  17. — l>r,  A.  (limthcr,  F.R.S., 
vice-president,  in  the  ch.iir.  —  Mr.  Sclater  exhibited  and  made 
reni.irks  on  e<;i»mplc>  of  four  p.irrols  r.f  the  genus  Chrysalis 
from  v.irious  i^linds  of  the  l  esser  Aijtillcs. — A  comniunic.-ilion 
re.\d  from  Mr.  Carl  liock,  in  which  he  gave  an  account  of 
the  land-  and  fre^h-watcr  -.hL-lls  collected  in  the  highlands  of 
Padang,  Sumatra,  and  in  the  cistem  and  southern  parts  of 
Romeo  during  his  travels  in  those  districts.    F.lght  new  species 
were  descril>^. — A  communication  was  read  fn  m  Mr.  G.  B. 
Sowerby,  jnn.,  containing  descriptions  of  eight  i  cw  -]>ccies  of 
shells  from  various  !i>calities. — Mr.  %V.  A.  Forbid  read  .1  paper 
on  the  :inatoiii\  ami  sy^ti  ni.itn:  positii  m  of  the  Jacanns  (/"i"  j.//), 
which  he  showed  were  in  no  degree  rclatetl  to  the  ra:K,  bill  lorm 
a  separate  group,  to  be  pUcol  amongsi  the  ]ilovers  .ind  allied 
liirds  (/..■',';;  t'/,,  ).  The  author  also  called  .Tt;cntiMii  to  ihc  peculiar 
form  of  the  r.-idius  in  the  genus  ,!/< whitli  is  1  ot  deve- 
loped in  the  other  gcnern  of  this  group. — A  c iniiiuiiut.ition  was 
I  read  from   Mr.  I..   T.-icranowski,   r,M./,>  ,      .ntaining  the 
!  descriiition  of  a  new  .-jiecies  of  wca.«cl  fx«ni  I'eru,  pro[)osed  Jo 
1  be  called  Afuitrla  yrlsiti,  after  its  discoverer. — .\  comnainication 
!  «as  read  from  Mr.  \Y.  F.  Kirhy,  containing  .1  description  of  the 
I  hymenopterous    insects  collected  in  S.icatrn   by  Prof.  BaylCT 
I  lialfi'ur.     Of  those   two  were  .-ipparcnlly  new  to  iciencC^A 
COtnmuniotion   w.\s   read    from    Mr.    Francis  Day,  F.Z,S<., 
containing  remarks  on  the  range  of  A/stgim  ElUeti. 

Royal  Mieroteopical  Society,  May  11.— Prof.  P.  Meitia 

Duncan,  F.R.S.,  president,  in 'the  chair.— Ten  new  Fellows  were 
elected  and  nominated.— Amongst  the  objects  cshiliited  wei« 
Setbert's  polarising  microscope,  Naehet  s  binocular  dissecting 
niieraacope,  Vcrick  s  skin  microscope,  1  !ou,!otr>  botanical  micro- 
scope, embiyological  sections  from  the  Naples  Zoological  Station, 
&C. — Papers  and  notes  were  read  on  a  new  and  remarkable  annelid 
(Mr.  Sfe«-art) ;  the  markings  of  diatoms  (Dr.  Matthewv,  Mr.  J. 
Deby  and  Count  Castracane) ;  a  new  apecies  of  HyJr.^'erj 
Wallkh  (Dr.  Stolterforth) ;  and  improvements  in  illumination 
(Mr.  J.  Smith) ;  also  a  note  by  Prof.  Abbe  on  the  conditions  of 
micro-stereoscopic  vision,  with  special  reference  to  the  inci  ih.it 
the  lineal  amplification  of  an  object  in  depth  is  <.;ual  to  the 
square  of  the  lineal  amplification  in  breadth,  reduce  \  however, 
in  proportion  to  Uw  refractive  index  of  the  medium  in  which 
the  object  is  :  thus  an  object  under  a  power  of  100  times  would 
be  magnified  10,000  times  (lineal)  in  depth  If  iBdr*  yjOOtlBCS  if 
in  water,  and  6600  if  in  oil  or  balsam. 

liniNBl'ROH 

Royal  Society,  April  4.-rrof.  Mecming  Jenkin,  vice- 
president,  n  ih:  chair.  —  In  the  absence  of  the  author.  Prof. 
Alleyne  Nicholson  read  a  dcseri|tive  note  by  Dr.  ("armichBcl 
Mcintosh  on  the  Phoronis,  one  of  the  specimens  obtained  in  the 
dre<iginj;  opcrati.,ns  of  the  Challtngei.     'Hii^  Annt-U  w.is  of 

1  special  interest  as  indicating  in  several  p.irticulnrs  close  similarity 
to  certain  well-known  C.x!tnteraUs.  —  \>T.  K   M.  Traquair  read 

'  a  paj  cr  on  nilditionril  researches  on  the  structure  of  the  PaJito- 
Hi  nder  and  J'htyuymiJ.r.  The  tpore  that  the  fos-sil  remains  of 
tlie  e  families  were  studied  the  more  ditVicnlt  did  it  lieconW  tO 

■  clearly  diifercntiate  them  from  each  other  ;  and  from  hiataMT 
researches  Dr.  Traquair  had  been  oblige<l  to  adopt  a  WMOr 
definition  of  PaJaonistUr  than  he  had  formerly  emiiloyed. 
Hence  it  appeared  that  the  criticism  that  had  been  urged  againrt 
hi»  former  papers  ^'iz..  that  he  had  not  shown  snfficjent  ground 
for  their  separation  as  two  distinct  families,  coald  »lill  t'e  urged 
with  even  grc.iter  rei-uii .  but  this,  according  to  ihodocttine  01 
descent,  was  a  n.-itural  consequence  of  increased  ilrfwawwOB. 
C  ertain  of  the  specimens  he  bad  examined,  though  rttainfny  the 
most  essential  characteristics  cf  either  family,  as  fha  en 
n>ight  fie,  possewcd  modifications  of  stmctwc  wUeh  were 
oidinari^  typical  of  the  other.   The  evidenee  «aa  dnt  the 
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Platysotitida  had  bceu  rlerivni  tr.  in  tiie  PalaoniidiLt.  —  I  ruf. 
Tak  oomnninicatcd  ;»  nnml  cr  of  results  of  experiments  on  the 
hMting  effecta  of  compre^--i'>n — uxpinmcnts  that  h.id  been  sug- 
gSfited  by  his  recent  inquiry  irito  the  pressure  errors  of  the 
CkaUtngcr  ihermometcrs.  Sj  Lciuiens  nf  various  -ulJ^ntlcc■', 
tach  as  raw  potato,  raw  flc-.li,  chcc>e.  "^lith,  lur-s  unt',  li':uorice, 
cork,  india-rulibcr,  iv.\,  crc c.  iujires.s»:d  suddenly  111  .1  hyhaulic 
press.  The  rise  "f  tciii].<:nilure  was  inca  urcd  liy  uieatis  of  a 
thermoelectric  junction  set  iiuo  the  iicart  of  the  matciial,  and 
connectetl  to  a  delicate  galvanomcttr  in  a  c  nti'f;uoiis  room.  After 
the  heat  evolvc<l  by  the  coin | ires  ion  hati  diffused  il.sdf,  so  that 
the  tjalvanomelcr  came  Kick  nearly  to  I's  old  zero,  the  pressure 
wa-  siiil.lfiilv  rcli-  v<_d,  r.rid  ihc  heat  r.bsorlied  in  the  return  of  the 
^ub^tance  to  its  oriiCm^l  bulk  was  incns'.ued  by  llie  rever«i«  cur- 
rent ]ircKiuced.  In  uu'st  ca  cs  llii*  coolint;  efti-tt  wa^  exactly 
er|ual  to  ilie  original  hcatiiit;  elffct.  C'-rk  however,  uhich  ro-se 
in  tcrnjienuuic  1  '3  F.  f  r  one  ton's  "iiLjiit  increa-e  f  ;-re  surr, 
fell  in  teiuperalurc  only  0  9  F.  on  rcnujval  of  the  j  rcssurc — a 
result  in  striking  accordance  with  the  well-known  -luj;gishne«s 
of  cork  in  recovering;  its  oti^;in.d  bulk  after  withdrawal  of  the 
pressure  that  had  compres  cii  w.  In  llii .  i  nrticulnr,  india-rubber, 
whose  temperature  "a>  raised  aismt  I  '5  K,  for  the  saiiie  increnne 
of  pressure,  wa-  iiiarkerlly  r.p;ioM^d  ti.  .  nk.  l  .cato  and  raw 
flesh  both  iiidicate<l  about  the  s;ime  ri-«-  of  tcnuAr-iture — o'7  K. 
Pith,  .TRain,  which  rc:-cinlili-s  thee  in  the  '.arjie  jicrcentajfe  of 
w-iler  that  enters  into  its  constitution,  was  raised  in  tempcratuiv 
only  cP'37  F.,  };iviii(;  no  |«-ri'r|.t  l>lc  <li (Terence  of  dfc^  VHt  WlwH 
would  have  been  producetl  by  water  alone. 

Paris 

Academy  of  Sciences,  May  23,— M.  Wurts  in  the  duir.— 
The  following  papers  were  read :— On  the  old  Observatory  of 
Cairo,  by  M.  de  Lcsseps.  This  observatory  no  longer  ojin.ts  ; 
but  M.  dc  Ivc -ejK,  in  a  letter  here  given,  ttrgs»  its  restoration 
Ott  the  Khedive.  It  is  (atcd  tnat  the  Egyptian  InsititDte  in 
Aim  has  receivetl  the  Coitnansann  dct  Tetufs  complete  from 
1679  to  1866. — Nebula:  discoverc<l  and  observed  at  the  Ohser- 
natory  of  Marseilles,  by  M.  Slei>h.An.— On  the  genera  WiUtam- 
mm  Carmtb.,  and  Coniohna  il'Orb,  by  MM.  dc  ijap  irta  and 
Marion.— -On  an  experitnenial  pncew  for  dBtennining  the  sensi- 
bility of  the  retina  to  coloured  lu  mnous  impressioi.s.  by  M.  dc 
Grandimont.  The  observer  look.-  stradilyattbe  central  point  uf  a 
di<!k  having  apertiire!>,  beyond  which  culotired  swrfiMxn .ire placed. 
By  degrem  the  sensation  of  c<>l'<ur  i«  extinBoitihed.  Ou  sud- 
denly putting  white  surfaces  in  [iIhcc  of  the  coloared.  the  coin- 
rfemcntary  coi«»»r»  come  oni  with  ;;reat  lirinlittievs  u«<i  purity. 
Tlie  instrument  is  naraefl  ^<ht»mtUmps>icofv.~  Harom.  tcr  based  on 
the  equivalence  of  heal  ami  jtres-nre  on  iJte  volume  ol  .1  liy 
M.  Decharme.  It  consi'ts  si  i  ply  of  an  onlniiiry  ilcohol  01 
mercury  thermometer,  ;mi  I  hi  :iir  liu-mioiije'M  r.  Ii  .«  tl»e  : 
vntnmcs  of  i;is  corrcs|>.iii<liiij{  to  ilie  temperatures  ob  •-ivcU.  To 
find  ibc  ivtui  i,|ilir-ric  pres  lire,  ttie  dita  of  these  instr-iuieiiis  .\re 
interpreted  by  the  aid  of  curves  a  nl  tS  'les  ]  rcviousjy  ,  rei^svred. 
— On  a  cryptogam  insecticide,  by  M  I  ichteiistein.  Ibis  is  a 
/fiVn'/'iJ- f^niiie  ;;etnis  a-,  that  wbith  nift-il'-  the  silk\>  orm),  f  .uiid  to 
have  l.illcilnll  he  aplmliniis  0:1  :i  cineraria  in  the  Janiiii  dt;»  l'laiile-5 
at  Mont|>cllier.  Il  o|M'r.ite.  only  m  'he  hothouse,  ami  l.icbten- 
stein  c  inld  not  inoculate  either  i.liyllm-ra  or  otiier  plant-lice  with 
it  in  ■■pen  air. — (  >m  the  j^eaiielry  of  sphcri  s,  by  M.  Stephanr>s. — 
On  Fiichsian  functions,  by  M.  I'  incarc.— The  siamlanls  of 
wciyhts  and  measures  at  Paris  OliM.-rvatory  and  the  apparatiw 
Hseil  ill  their  c msttoclioti  ;  their  ouoii,  lii-.tnry,  and  pre-enl 
stale,  by  M.  Wolf,  Tllis  note  relate-  chielly  to  (lie  ti.i  e  dn 
Pet  Ml  ami  i!n  XoiiS  I's  i  called  ,  which  the  :<tithi'r  r  msnlers  to  I'o 
now  in  the  .same  state  as  uhen  iliey  came  from  the  hands  of 
Lan^iois  in  1735. — Ou  the  law  of  ra'l'ation,  liy  M.  Violle.  'Hiis 
law  may  be  rc, "resented  between  o'  and  1775"  by  the  forwula 
I  r  iiiTP'a'',  where  7"n-pre  cuts  the  alwolute  leuiiieratiire,  m 
a  constant  coefficient,  /'  the  nu  o»M-r  o  i>f><>9<> 38,  -t  -  1*03550  - 
13  A,  A  Iwrlni;  the  wave-len^;ib  in  milhmeires.  — <  )n  the  pnida*- 
tion  of  Sound  liy  the  forc-e  of  radation,  Ijy  I'nf.  Hall. — On 
ra«li' 'phony  :  thcrmophone  repr-idncing  the  vcnc  ■.  '  M,  Mer- 
cidier.  I  itjht  is  reflected  from  a  pMe'of  silvered  (^l**^,  liebind 
which  is  small  atr  reservoir.  ..ith  a  tMn  plan  of  niCMf  caout- 
chouc, w  liicti  receive- the  voic"  thr  •w-^h  a  tnbei  A^tha  receiving- 
end,  one  of  the  author's  -mall  ijli-s  in^ws,  with aa laolwlipiMavf 
luica  and  car-tnbe.  Is  brought  wherr  the  lit;ht  l*  caocMtralidibjr 
a  lens  or  concave  mirror.  With  this  arranfaOMal  •nalttaf  was 
distinctly,  thou^^h  faintU,  he^rd  at- ahn«»  aaaa,  uUmm,  the 
windows  of  the  speaker's  ro'»iu  hehnrdoacd.— Oa  |he»M)e  sab- 
ject,  by  the  same.   A  long  tabs  (lOok)  nay  b»  iMdibfr'  the 


speaker.    F.lectric  lii;lit  .ami  (less  easily)  nxyhydrogen  light,  gave 
the  effects.    Solar  radiation.s  act  l>cst  when  hottest.    Alum  solu- 
tion interposed  reduced  the  effects  considerably  ;  with  a  thin 
I  ebonite  plate  they  were  weakened,  but  still  di-tinct  ;  simi- 
i  larly  with  pkates  of  tinsel  of  rinc,  copper,  aluDiininin,  &c., 
I  I'jiiini.  to  iV'nm.  thiols Mixlificaiion  of  the  Neef  intctrapter 
I  for  the  RulKuUofff  oal,  by  .M.  1  lucnlct.    The  vibrating -bp  is 
Ici  c'heneil  and  it.-  tuo  ends  hied  to  two  columns;  the  small 
soft  iron  ina.s  in  the  luiddlc.     I  hc  vibratuns  are  very  rapid  ; 
llie  spark  is  luoiiificd,  becoming  continUMUs,  more  pov\erful,  and 
hntler.  —  On  the  rotator)'  power  of  artifici.Ti  Coilclne,   by  M. 
Grimaux.  — On  the  proportion  of  carbonic  acid  c  iiitaint'l  in  the 
oir,  liy  M.\I.  Muiitz  and  Aubiii.     l  lii   i;ives  result-  of  ob  erva- 
tion,  by  a  mclliod  foimerly  (tc-crib.id,  .it  P.iris  and  a -tation  in 
the  coun.'ry.     i  b<  y  a]>pear  mainly  t  1  confirm  M.  Boussiiigattlt'a 
and  M.  Kt  i«c!'.s  rc-sult-s.    The  proportions  of  COj  in  normal  air 
vary  uitlini  i  ui  narrow  limits.     In  the  environ- of  Pari-,  what- 
ever the  (iircclion  of  the  wind,  figures  «ere  t;ot  cloicly  fiuiilar  to 
those  of  M.  Keiset  near  Dieppe.-  Preliminarj-  study  of  reac- 
tions without  the  intervention  of  a  solvent,  by  M.  l.orin. — On 
s  lic'/inol\bdates,  by   M.  P.-irmcnlier.  -.\ction  of  ammonia  on 
chloride  of  iMibmylenc,  by  M.  <  )ecimoniidcs. — On  souie  jMiinls 
rela'ne  to  the  organ'.sati' n  .tikI  ihe  dcvrlopincnt  of  .\  .cidians, 
by  M.  Van  Ittncdcn.    This  relates  to  liis  oli  ervnin  11-  at  the 
Naples  station  in  April  la*'.    The  ricvel  ipnit-i.t  of  .\  ciiiirms 
iloes  not  (be  cori-i<ler-t  warrant  the  r;vHcil  i!i-iinctio:>  drawn  by 
the  bisitlier-  ll.olv.:o  I  it«ffM  a  luc-  ■  Icrni  and  a  mesi ncfnnne. — 
1  he  ve.-.sel- ot  the  m,.-;iatj  nf  ccpli  doi"  .li.i,  by  .M.  Girod. — On 
the  troulilcs  of  sensation  produced  bv  c  ;rtical  lesions  of  the 
br.-iiu,  by  .\I   Couiy.     The  oljsenati'.iis  were  uinin  apes  and 
dogs.    An.csihesia,  w  hen  it  occurs,  affects  the  side  opposite  that 
of  the  cortical  le-iuo,  and  for  tutich,  as  for  vi.sion,  is  always  in- 
conipleie.    It  is  rare,  at»d  it  has  no  relation  to  the  i  lace  or 
extent  of  the  cortical  lesion.    These  tnmbles  of  sensibility  have 
no  necesMurjr  connection  with  other  troubles.— Mechanism  of 
infection  in  different  methods  of  inoculation  of  symptomatic 
cAartvH ;  application  tn  the  interpretation  of  clinical  facts 
and  to  the  method  of   preventive   inoculatioi  s,   bv  MM. 
Artoin^  Comevin,  and  Thoma*.    An  abortive  ekariom  amy 
be  Kivra  bf  inoculation  in  the  veins,  in  the  connective  tissne^ 
or  in  the  re»(iinitnry  passagdi'^M.  Webard  announced  the 
di-eovery  of  a  cavern  in  Ihe  moantrin  of  Aytuo  (^^egovii^, 
containing  a  l.irgc  number  of  prchisturiciiSf^Mr. 
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THE  STEPHENSON  CENTENARY 

GEORGIA  .STEPHENSON  was  born  June  o,  1781. 
The  importance  of  this  event  to  us  who  now  in- 
tebh  ckrilhed  eooatries  is  certain  ;  for  whatever  view 
we  miy  take  ns  to  the  inevitability  of  railways,  it  is 
matter  of  history  that  for  twenty-five  years— 1815  to  1830 
—after  Stephenson  had  to  all  intents  perfected  the  system 
«f  nulwmy  and  tocoootive,  which  stiU  holds  iu  own,  no 
eidwr  engfaiecr  or  competent  mechanic  went  even  sofiur  as 
to  admit  its  merit.  It  is  therefore  to  George  Stephenson 
that  we  arc  indebted  for  our  existing  railways,  for  the 
8»M»^«^l>  exteniion  of  RWduudeal  contrivance  which  has 
followed  in  their  train,  :in(I  for  all  that  these  have  done 
for  us  in  the  way  of  improving  the  circumstances  of  life. 

As  the  castom  of  centennial  celebrations  has  become 
almckst  aniTersal,  it  would  partake 'of  iirevoeace  to  allow 
the  hundredth  anniversary  of  the  birth  of  one  who  has 
given  us  so  nrach  to  pnss  unnoticed.  But  in  what  form 
can  we  celebrate  such  an  event  ?  No  oratory  can  remind 
V  of  Stepfaenson's  same  when  we  contiBMlly  bear  the 
puffing  of  his  engine.  What  monument  can  compare 
with  the  cuttings  and  embankments  seen  whichever 
way  we  turn?  In  truth  Stephenson's  works  are  ever 
before  the  eyes  and  sounding  in  the  ears  of  all  people. 
We  have  no  political  or  social  purpose  to  serve  by  a 
national  cwrmony.  Killingworth  or  N"ewr.-jf,tle  will  have 
its  dinner  and,  as  we  understand,  the  intention  is  that 
•one  neney  ahoiild  be  nbeeribed  fbr  ■»  edueatieml 
foundation.  This  is  all  very  well,  but  it  is  confined  to  a 
few  who  take  a  special  interest  in 'the  place,  and  is  no 
measure  of  that  onfcmnHl  oCMring  to  the  memory  of  our 
bero  which  gOM  np,  Mt  ooce  in  a  hundred  yous,  but 
hourly. 

To  the  readers  of  Natoke  who  are  not  only  of  the 
tiaveUaig  public^  but  to  whom  doubtless  the  works  of 
Mr.  Smiles  are  ftmiltar,  anything  we  can  say  as  to  the 

life  and  work  of  Stcphi  n^dn  must  seem  tnt.Tllv  inndcquate. 
But  not  to  let  the  occasion  pass  we  will  endeavour,  by 
leferenoe  to  seme  of  the  features  of  Stephenson^  nnih, 
to  illustrate  a  thought  which  ha?  rectirrcd  to  us  with  evw- 
increasing  force  when  considcnng  the  works  of  those  who 
have  pioneered  the  imy  in  practical  mech.mirs.  This 
tboo^  may  be  CApteued  somewhat  as  follows :— That  if 
we  are  to  accept  the  proved  ability  to  predict  results  with 
Cert.iinty  as  ctinrlusivc  evidenc  e  of  .1  knowledge  of  the 
iBirs  and  principles  00  which  these  results  depend,  then  j 
it  Is  ewMent  4iat  aeote  observathm  of  mechmdeal  and  | 

physical  phcnomfnn  does  lead  to  a  very  clcnr  insipht 
into  the  laws  and  principles  involved,  although  the  ob- 
sen'er  may  be — generally  has  been— altogether  unable, 
sanre  by  the  prediction  of  results,  to  give  definite  shape  to 
his  abstract  Ideas,  and  much  more  to  give  them  articulate 
expression.  And  further,  that  this  apprehension  of  prin- 
ciples, acquired  by  the  obserratton  of  the  dependent 
fihenoraena.  Is  the  only  val  appicliensien,  and  is  a  very 
different  thing  from  that  knowledge  or  ronvirtion  of  the 
truth  of  principles  which  comes  from  reading  or  aipi- 
■ent,  and  which,  however  usefiil  for  purposes  of  Clitlcisni, 
tanly  if  ever  leads  to  a  prediction. 
Vob  xxrvj— HOb  006 


In  the  instance  of  Stephenson  we  ha%-e  a  peiiiKt 
example.  He  received  absolutely  no  education  except 
by  his  own  observation  of  the  animals  and  n-j,,'r  works 
of  nature  in  the  vicinity  of  his  dwellings  and  the  rude 
mechanism  of  the  sarroanding  coUleries.  Such  too  were 
the  exigencies  of  his  rxistcnrr-,  th.it  .ilthoiigh  he  was 
assiduous  in  the  task  of  self-instruction,  as  in  all  other 
things,  in  1815,  at  the  age  of  ddity-four  yenra^  and  at  tfie 
vcrv-  timevhenhe  was  making  his  first  engines,  *'  Blucher  " 
and  "  Puffing  Billy,"  the  first  of  a  race  destined  to  over- 
run the  earth  and  create  the  greatest  of  all  revolutions^ 
though  he  could  read^and  write  he  had  not  as  yet  masteied 
the  TulcHJiMiree.  Yet  in  the  constmcrion  of  these  very 
engines  he  showed  his  confidence  in  results,  the  predic- 
tion of  which  shows  that  he  bad  acquired  an  insight  into 
principles  which  were  entirely  imeiqiressed  at  that  tiaie^ 
and  as  regards  some  of  which  their  expression  is  still 
incomplete. 

Amongst  the  mechanism  of  the  railway,  almost  every 
deUil  of  which  Wl*  conceived  by  Stephenson,  there  are 
certafai  details  or  features  which,  with  a  view  to  rescue 
them  fiom  being  altogether  claimed  for  other  in\'cntors» 
the  friends  of  Stephenson  have  ever  marked  as  bearing 
more  distincdy  Ae  hnpression  of  Stephenson*s  band. 
These  are  the  smooth  driving-wheel,  the  chimney  blast, 
and  the  multttubniar  boiler.   This  is  as  it  should  be. 

But.  as  it  seems  to  us,  in  thus  bringil^  into  prominence 
the  special  features  of  Stephenson's  system,  .Stephen ■^on's 
friends  have  effectually  diverted  attention  from  that  which 
is  of  far  more  importance.    Thus,  although  it  has  neter 
been  claimed  for  Stephenson  that  he  was  the  first  to  ose 
smooth  driving-wheds,  Trevithlck  and  Hedley  having 
been  obviously  before  him,  it  is  contended  that  Stephen- 
sen  consistently  from  the  first  maintained  the  sufficiency 
of  the  adhesion,  while  the  others  invented  "imaginary 
difficulties"  which  led  them  to  contrive  nil  sorts  of  means 
of  preventing  the  wheels  of  their  locomotives  from  slipping. 
This  view  of  the  matter  is  however  cs-tentially  wrong,  aad 
is  onbir  to  both  sides,  for  on  the  one  hand,  while  there  is 
no  evidence  to  show  dnt  Trevithlck  or  Blenhinsop  ever 
ignored  the  tractive  power  of  smooth  wheeN,  m  ither  is 
there  any  evidence  to  show  that  Stephenson  ever  main- 
tained  that  the  adhesion  of  smooth  wheeb  would  selBce  to 
accomplish  that  for  which  the  rack  was  bein,;  used.  Had 
he  done  so  he  would  have  been  wrong.    But,  on  the  con- 
tr.iry,  there  is  ample  evidence  to  show  that  Stephenson 
clearly  perceived— that  at  the  very  onset  he  determined 
by  careful  experiment — the  limit  of  the  adhesion  of  his 
smooth  wheel und  tli.it  I'c  never  attempted  to  use  them 
except  on  a  level  road.   The  question  at  issue  is  much 
broader  and  more  important  than  that  of  mere  mechanical 
contrivance.    It  \va<!  ns  to  how  f.ir  the  loromntivc  should 
be  bct  to  the  task  of  the  horse  in  drawing  its  load  over 
the  hills  and  valleys,  and  how  far  the  hills  should  he  cut 
down  and  the  valleys  iilled  up. 
This,  the  level  road,  the  very  form  of  the  railway,  was 

Stephenson's  irain  idc  i.  And  it  "^s  his  foresight  and 
determination  in  respect  of  this  that  made  his  railways  a 
SflCOGSS  finom  the  first.   His  experience  and  observation 

had  led  him  to  perceive  what  all  subsequent  experience 
has  confirmed,  that  the  locomotive,  in  virtue  of  its  size 
and  clumsiness,  could  only  be  usefiiUy  employed  on  a 
nearly  leVel  railway.   He  did  not  actxnUy  maintain  that 
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H  would  be  impossible  to  make  a  machiae  that  would 
tnvel  on  common  roads  and  even  mount  bills,  but  "even 

suppose  that  such  a  machine  could  be  constructed  to 
carry  twenty  or  thirty  passengers  at  ten  miles  an  hour, 
put  it  OB  a  level  imilway  and  it  would  cany  200  or  JOO 
passengers  at  thirty  or  forty  miles  an  hour." 

In  his  first  coUier>'  railways  at  Killingwortli  and  Hetton 
lie  laid  the  lines  in  n  s;_rii'^  (if  flat  reaches  separated  by 
indines,  and  working  the  inclines  by  fixed  enginesy  con- 
fined  the  functions  of  the  locomotive  to  drawing  the 
waggons  along  the  flat  reaches.  It  was  this  in-istencc 
on  the  level  road  that  enabled  him  to  use  smooth  wheels, 
and  not  that  be  had  discovered  any  adbesioo  pravkody 
unknown  or  that  Others  bad  overlooked. 

Stephenson's  position  was  a  nearly'  level  line  at  any 
price  on  \<.  iich  the  adhesion  of  the  wheels  is  sufficient  as 
against  a  road  following  the  slope  of  the  country,  for 
which,  according  to  his  view,  by  whatever  means  the 
adhesion  might  be  increased,  the  iron  horse  was  ill  adapted. 
In  the  clear  conception  of  the  importance  of  this  level 
road,  coupled  with  his  determinate  insistence  la  canylng 
out  his  view,  no  matter  what  the  difficulty— the  veritable 
removal  of  mountains — have  we  not  the  best  of  all  proof 
that,  however  unconsciously,  he  was  guided  by  a  percep- 
tion of  that  law  which  connecu  the  limits  in  siia  and 
activity  of  stractnres»  wHh  the  strengdi  of  the  material 
of  which  they  arc  composed.  And  by  which  law  we 
may  now  perceive  that  it  is  only  by  smoothing  the  road 
and  so  reducing  the  can  for  strength  and  power  tint 

we  have  made  our  machines  to  exceed  in  sirf  rtnd  speed 
the  limits  which  Nature  had  reached  in  her  animals. 

Into  aaodMT  law,  called  the  Conser\'ation  of  Energy, 
then  can  he  no  doubt  that  Stephenson  had  an  insight 
fu  beyond  his  time.  He  saw  that  the  conveyance  of 
a  load  was  not  a  question  of  force,  but  of  the  product 
of  force  into  the  distance  traversed,  and  that  however 
great  might  be  Ae  tractive  power  of  his  engine,  iu 
speed  must  depend  on  the  mtio  of  the  rate  at  which 
steam  could  be  generated  to  the  load.  So  long  there- 
fore as  the  tractive  power  was  so  large  as— oompnied  with 
the  steam-generating  power  of  his  boiler— to  prevent  his 
engine,  when  fully  loaded,  travelling  at  more  than  ten 
miles  an  hour,  he  could  gain  nothing  by  increased  ad- 
hesion. But,  on  the  other  hand,  in  his  first  engine  the 
desideratum  was  increased  steam-generating  power  for 
the  same  weight  of  boiler. 

With,  as  Robert  Stephenson  has  told  us,  the  direct 
object  of  aeeomplishing  this,  George  Stephenson  tamed 
the  exhaust  steam  in  the  form  of  a  jet  or  blast  up  the 
chimney  of  his  second  locomotive,  "Puffing  Billy."  If 
this  is  so,  and  there  appears  no  evidence  to  the  contrary, 
it  was  a  prediction  with  regard  to  the  motion  of  fluids^ 
Ibr  the  nudring  of  which  diere  is  as- yet  no  established  law 
in  the  theory  of  hydrodynamics.  That  the  result  is  sui  h 
as  was  here  predicted,  or  that  a  jet  of  steam  or  of  air 
plajFing  at  Ugh  vdodty  along  the  interior  of  an  opeBo 
ended  tube  docs  impart  motion  to  the  air  within  the  tube 
and  causes  a  current,  is  of  course  now  well  known,  but 
our  present  knowledge  is  derived  from  the  experience  of 
the  locomotive  chimney.  There  is  no  evidence  that  it 
was  known  to  any  one  befiira  1815,  nor  indeed  has  there 
been  f  i.ind  any  other  mechanical  purpose  of  general 
importance  in  which  the  same  action  could  be  usefully 
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employed.  Neither  in  the  stationary  engine  nor  yet  in 
the  marine  engbie  has  it  proved  economieaL  Thus  the 

locomotire  and  its  offspring,  the  portable  eOgiMh  WWe 
the  only  machines  possessing  this  organ. 

Although  it  has  been  the  custom  for  writers  on  the 
steam-enfine  to  vpak  as  thous^  the  manner  of  action  of 
the  blast  ware  self-evident,  lUs  only  shows  that  these 
authors  have  not  understoodit— indeed  how  should  they  ? 
The  genenl  law  on  which  action  of  the  blast  depends 
is  that  a  jet  of  fluid  issuing  into  turronnding  fluid  at  rest 
will  not,  when  it  has  more  than  a  certain  velocity,  proceed 
in  a  straight  vein  or  column,  but  begins  at  once  to  wriggle, 
and  as  it  advances  involves  itself  in  an  extremely  eom^ex 
manner  with  the  surrounding  fluid,  with  which  it  shares 
its  forward  momentum.  It  is  only  during  the  last  few 
years  that  the  generality  of  this  action  and  the  circum- 
stances on  which  it  depends  have  attracted  attention,  and 
the  completeness  with  which  the  action  has  been  over- 
looked is  shown  by  the  numerous  attempts  that  have  been 
made  to  invent  fanciful  explanations  of  the  following 
phenomenon.  When  a  jet  of  steam,  say  half  an  inch  in 
diameter,  issues  from  a  high-pressure  boiler,  as  from  a 
gauge  cock,  although  the  steam  itself  must  have  the 
temperature  of  boiling  water,  still  the  hand  may  be  held 
in  the  jet  at  a  distance  of  two  or  three  inches  from  the 
cock  without  any  inconvenience  How  has  the  tempera- 
ture of  the  steam  become  lowered  ?  is  the  question  for  the 
answering  of  which  numerous  hypotheses  have  up  to  quite 
recently  been  invented.  The  answer  is  that  the  tempera- 
ture of  the  steam  does  not  become  lowered,  any  more 
than  the  strength  of  the  mustard  in  a  sandwich,  but  that 
the  steam  has  involved  within  its  column  layers  of  cool 
air,  sandwich  fashion,  and  as  the  combination  rapidly 
passes  the  same  point  of  the  skin,  the  sensation  produced 
is  that  of  the  mean  temperature  of  the  air  and  steam 

It  is  on  this  action  of  a  jet  to  mix  itself  up  with  the 
snmnmdlng  medium  that  die  dnught  produced  by  the 
blast  up  the  chimney  depends,  and  .Stephenson's  con- 
fident prediction  of  this  draught  is  the  best  evidence 
that  observation  had  led  him  to  a  perception  of  the  more 
general  action. 

Considering  the  capacity  of  the  man  as  shown  by  his 
other  work,  it  would  have  been  a  matter  for  surprise  had 
not  Stephenson  acquired  a  unique  knowledge  of  the  phe- 
nomena of  fluid  motion.  He  had  the  best  opportunity  for 
observation — his  whole  time  had  been  spent  in  tlie  care 
of  pumps,  pumping-engines,  and  the  arrangements  for 
ventilating  and  draining  mfaies.  His  habit  was  to  brinfr 
all  his  ideas  at  once  to  the  test  of  experiment ;  and  in 
devising  his  safety-lamp  he  had  carried  out  a  very  careful 
scries  of  experiments  on  the  behaviour  of  jets  and  the 
rate  of  their  admixture  with  the  surrounding  air. 

Although,  as  diown  by  the  employment  of  the  mnlti- 
tubular  boiler,  Stephenson's  mechanical  insight  docs  not 
perhaps  stand  out  in  so  very  clear  a  light,  inasmuch  as  he 
made  this  step  at  the  suggestion  of  Mr.  Booth,  still  it 
cannot  have  been  fortuitous  that  in  adopting  these  small 
tubes  he  should  have  at  once  introduced  all  those  condi- 
tions on  which  their  employment  is  alone  successful 

That  small  tubes  of  the  same  aggregate  capacity  as  a 
single  flue  aflord  greater  cooBng  surface  for  the  hot  gases 
is  indeed  obvious,  but  it  was  Stephenson's  own  oh^orv.a- 
tion  that  taught  him  that  such  increase  was  desirable. 
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while  the  fact  that  the  gases  in  passing  tbrougb  tbe  small 
tubes  would  encounter  much  greater  resistance  than  in 
die  aingle  flno  feadered  the  successful  employment  of  the 
midtitDbalarboilar  dependent  on  tbo  increased  action  he 
could  give  to  dift  blast.  However  in  all  respects  he  came 
out  right  in  the  very  first  triaL 

Ib  die  "Rocket"  he  had  a  seV«ioving  machine, 
vllidi  resembled  the  moving  animnl  not  only  in  the 
fact  that  they  both  derived  their  power  of  motion  from 
the  combustion  of  carbon,  but  the  phyrialogy  of  the 
aachlae  resembled  that  of  the  animal  system  in  that 
essendal  particuhr  which  connects  the  action  of  the 
heart  ami  with  that  of  the  muscles,  so  that  any 

demand  upon  the  activity  of  tbe  latter  is  at  once  met 
bjr  increased  activity  in  the  fonner.  In  the  locomotive 
the  law  of  adjustment  is  perfect.  Whatever  the  load 
withfai  the  limit  imposed  by  the  adhesion  of  the  wheels, 
and  whatever  the  speed,  tbe  stimulating  action  on  the 
fire  is  sufficient,  and  no  more  than  sufficient,  while  in  all 
cases  the  tubes  are  sufficiently  long,  and  no  more,  to  pass 
the  heat  generated  into  the  boiler. 

The  funaions  of  tbe  locomotive  engine  more  nearly 
certeapond  with  the  functions  of  moving  animals  than  do 
the  functions  of  any  other  machine,  and  hence  it  was 
essential  that  there  should ^be  a  correspondence  between 
die  organisation  of  the  locomotive  and  that  of  working 
animals,  which  correspondence  may  be  dispensed  with 
in  other  engines.  Is  it  not  probable,  we  ask,  that  he  who 
produced  the  locomotive  physiologically  complete  had 
been  guided,  however  unconsciously,  by  tbe  truth  of  his 
obeervatioa  «f  those  animals  which  bis  machine  was  to 
set  free  from  thdr  task  ?  Osbornb  Reynolds 


THE  HISTORY  OF  SALT 
T^Hittoiy^Sait.  By  Evan  Marlctt  Boddy*  (London. 

Bailli^re,  Ttnd.ill,  an<!  Cox,  1881.) 

THIS  book  is  quite  a  literary  curiosity  :  tbe  author 
bopes^  and  not  iridiOBt  reaaon,  ^t  it  iHU  be  found 
to  afford  amusement.  Mr.  Boddy  we  take  to  be  a  medical 
student,  and  it  is  a  kindness  to  him  to  suppose  that  he 
is  jeun^'.  .After  reading  the  first  half-dozen  pages  of 
his  work  tbe  idea  gradually  dawned  upon  us  that  he 
intended  it  for  an  elaborate  joke,  very  nmch  after  the 
manner,  we  should  suppose,  of  Mr.  Benjamin  .\llcn  and 
Mr.  Robert  Sawyer,  bad  those  gentlemen  been  tempted 
to  follow  the  paths  of  literatm«.  But,  adkiie$tda  est  in 
jocatido  inoderatio,  and  never  more  so  than  when  the  joke 
is  at  the  expense  of  a  venerable  parent  In  dedicating 
his  work  to  his  fother  Mr.  Boddy,  for  the  credit  of  human 
nature,  must  be  acquitted  of  the  charge  of  a  conscious 
joke,  otherwise  such  an  instance  of  filial  disrespect  would 
be  without  par.illel. 

This  astonishing  production  owes  its  origin  to  a  letter 
advising  total  abstention  from  salt,  which  had  appeared 
in  a  temperance  journal,  and  the  author  felt  himself 
constrained,  for  the  good  of  humanity,  to  deliver  himself 
of  the  succession  oi  " farcical  pueriiities"  and  "wAim- 
sicaJ  crudiius "  which  make  up  the  "  imaginativt 
pltropfutry "  "  redundani  of  inane  folly  and  trivial 
hyperbole"  of  his  book.  The  words  in  italics  are  Mr. 
Boddy's  ;  he.  of  course  applies  them  to  the  opinions  of 
ether  people.  With  the  sanction  of  Ve^sias's  law. 


that  it  is  unlawful  to  give  ill  language  first,  but  civil  and 
lawful  to  return  it,  we  think  ourselves  justified  in  applying 
them  to  Mr.  Boddy's  book.  And  how  richly  that  book 
merits  them  wc  proceed  to  make  abundantly  clear,  and 
on  the  author's  own  showing. 

Mr.  Boddy  is  too  hard  upon  tlie  unfortunate  letter' 
writer  in  the  journal  of  temperance:  he  is  not  even 

grateful  to  him  as  tlie  remote  i  .ti:se  of  the  existence  of 
his  own  book.  The  letter-writer,  "  with  amusing  self- 
complacency,  accused  It  (salt,  not  temperance]  of  pre* 
ducing  evils  of  an  astounding  nature— such  is  the  latitude 
of  pragmatical  ignorance  and  silly  egotism.  The  palpable 
absurdity  of  such  an  argument  must  be  apparent  even  to 
tbe  most  careless  thinker :  it  is  with  the  view  of  exposing 
such  a  fallacy,  both  injurious  and  irrational,  that  I  have 
written  this  treatise."  One  is  tempted  to  ask  If  the 
argument  is  so  palpably  absurd,  even  to  the  most  careless 
thinker,  why  in  the  world  has  Mr.  Boddy  taken  the 
i  trouble  to  write  his  treatise  ? 

It  does  not  seem  to  be  generally  known  what  would 
happen  to  a  world  devoid  of  salt ;  such,  according  to  Mr. 
Boddy,  is  the  "  dense  ohtenebration  with  which  the  sub- 
ject is  surrounded."  The  picture  of  a  saltless  world,  as 
drawn  by  our  author,  is  something  awful  to  contemplate. 
Nothing  but  the  thought  of  "our  ignorant  coaoeitSy"  ear 
"wiaocountahle  obliquity  of  judgment,"  and  "the  apa- 
thetic  indiflcretu-e  "  with  which  wc  have  liitherio  looked 
upon  tbe  btmtble  condiment  which  has  graced  our  tables 
"in  the  smallest  receptacles,  as  if  it  were  the  most 
expensive  article,"  and  to  which  we,  "in  the  most  finical, 
grotesque  iiuinncr,"  help  ourselves  "in  almost  infini- 
tesimal  quantities,  as  if  it  were  a  mark  of  good  breedii^ 
and  dehcacy,"  would  compel  us  to  reveal  the  "  imaginative 
picrophor)-."  The  nervous  reader  will  be  pleased  to 
fortify  him.scir  with  at  least  a  teaspoonfid  of  the  Condiment 
before  he  begins  its  perusal. 

"  Were  the  human  race  once  deprived  of  the  chloride 
of  sodium,  even  for  a  limited  period  of  time,  we  should 
not  only  lose  a  natural  healthful  incentive  lor  our  tood, 
but  disease,  with  all  her  attendant  miseries,  would 
spread  «itli  ^uch  relentless  impetuosity  as  would  defy, 
and  e\  ei)  par;dysc,  the  eit'orts  of  the  most  skilfid  physician, 
the  ingenuity  of  the  surgeon,  and  the  scientific  improve- 
ments and  hygienic  precautions  of  the  sanatarian.  The 
strength  and  vigour  of  manhood  would  fade  as  if  blasted 
by  disease,  food  would  act  as  a  poison,  tbe  blood  would 
not  be  replenished  with  the  salt  which  it  reauires,  and 
consequently  onr  ddns  would  soon  be  covered  with  cor- 
niption»  cur  cattle  woohi  dic^  oar  crops  wookl  be  nipped 
in  the  bod,  Ae  air  would  be  foil  of  offimsive  bisects,  the 
soil  would  become  foul  and  banen,  the  sea  a  waste  of 
stagnant  waters,  and  all  the  beautiful  productions  of 
nature  would  wither  and  decay,  and  our  glorious  earth 
would  degenerate  into  a  hideous  solitude,  solely  inhabited, 
very  probably,  by  monsters  horrible  to  behold,  more 
repulsive  than  those  gigantic  reptiles  which  once  roamed 
by  the  dieary  marshes  of  an  incompieie  worid." 

And  yet,  according  to  Mr.  Boddy,  "the  English  working 
classes  are  nearly,  if  not  altogether,  unacquainted  with  the 
benefit  of  salt"  :  "at  the  tables  of  the  wealthy  it  is  per. 
Ibctly  absurd  to  see  the  small  amount  which  is  used."  We 
are  not  ev«  allowed  the  poor  consohtlon  of  knowing  that 
in  our  false  economy  we  arc  unwittingly  conserving  our 
choicest  blessing.  "We  do  not  diet  ourselves  as  we 
should:  in  this  respect  we  are  far  beUnd  the  veriest 
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aavtge,  cannibal  though  he  be."  We  cannot  inure  our- 
•dm  to  sak  at  too  early  an  age ;  ire  ovglit  indeed  to 
picUa our  babies  :  "To  nib  nc-.v  born  infants  with  salt'' 
it  a  practice  "in  every  respect  cleanly"  and  "strictly 
condachre  to  health." 

Mr.  Boddy  has  e\ndcntly  spent  much  pains  on  his 
history  :  but,  as  he  confesses,  in  trying  to  begin  at  the 
iMgloBiiig  he  has  laboured  under  many  difficulties.  He 
has  traced  the  histoiy  of  salt  from  the  time  of  Mosea  and 
Job  by  the  aid  of  such  written  recofds  as  he  has  been 
able  t"  nifct  with,  but  on  the  que.nionof  its  histor>' before 
their  time  be  is  obliged  to  fall  back  on  his  inner 


"  The  origin  of  salt  is  one  of  those  enigmas  of  nature 

which  as  yet  has  completely  frustrated  the  most  aocom* 
plishei  and  scieni  Ji  -  geologists,  and  no  sufjRestioO  has 
yet  been  made  which  will  satisfactorily  and  conclusively 
account  for  its  formation  ;  for  wh.itcvcr  hypnthesis  has 
been  stated  there  is  sure  to  be  an  objection  so  tiifficult  to 
oven  [jinc  that  the  author  has  been  fain  to  admit  that  it 
is  thoroughly  impracticable,  and  therefore  inadmissible." 

Even  our  author  is  fain  to  express  hfansdf  gutrdedlr 
on  this  point — 

"  If  we  take  ^alt  as  a  whole,  leaving;  out  of  the  question 
akogether  the  different  conditions  in  which  it  is  found, 
and  with  no  reference  at  all  to  its  existing  cither  in  the 
earth,  above  the  earth,  in  lakes,  or  in  the  sea,  but  looking 
at  it  simply  as  it  is,  a  mass  of  rock,  or  a  volume  of  water 
hoUlDgltin  solution,  it  inclines  one  to  the  belief  that  it 
possessea  a  dual  inchoation,  though  the  original  source  of 
both  may  havo  been  coanato;  but  owing  to  extnaooos 
causes  which  wen  brougltt  to  bear,  one  branch  beuama 
ciyvtalllsed  rock-sah,  while  die  other,  through  imma- 
tnrity,  remains  in  a  state  of  solution." 

"Why  the  sea  is  salt"  has  given  rise  to  many  pretty 
fMni  Mi;  Boddy  invents  still  another  fable;  but  it  is 
not  St  aD  pretty :  it  is  that  "  sea-water  is  the  resoh  of 
some  subterranean  communication  widi  reservoirs  of  salt 
through  the  media  of  volcanic  foci  "  (p.  53").  This  per- 
haps hardly  does  justice  to  Mr.  Boddy  s  powers  of  narra. 
tive :  the  picture  of  the  taltless  world  proves  that  he  can 
do  better  ;  and  yet  even  this  is  surpassed  by  that  of  the 
iniect  world  of  Cheshire  on  a  rainy  day  (p.  60).  But  it 
is  scarcely  fair  in  the  intMMtl  of  tba  book  itsdf  to  quote 
all  its  best  things,  even  if  our  space  and  the  reader's 
patience  were  longer. 

Mr.  Boddy  is  apprehensive  of  the  reviewers  :  "  An  un- 
known author  is  placed  at  a  great  disadvantage  and  at  the 
mercy  of  those  who  nay  laud  a  book  to  the  skies  if  tbey 
please,  satiricihy  criticise  another,  and  pass  over  a  third 
with  a  sarcastic  bmile  or  a  significant  shrug  of  the  shoul- 
ders. I  am  afraid  that  my  little  volume  will  unfortunately 
be  founi  among  the  latter,  but  I  candidly  acknowledge 
that  1  ho|>e  it  will  be  regarded  as  belonging  to  the  first,  or 
at  least  the  second." 

Our  theory  of  the  origin  of  this  book  differs  somewhat 
from  that  of  its  author,  as  given  above ;  Mr.  Bodd/s 
father  (to  whom  the  book  is  dedicated)  was,  we  .are  in- 
fonned,  a  ship's  surgeon ;  and  it  occurs  to  us  that  this 
book  is  the  result  of  the  mohcolar  motion  of  a  brain 
which  can  trace  its  ancestry  to  a  prolonged  regimen  of 
salt  junk  and  pickled  pork.  It  is  the  most  striking  in- 
stance of  heredity  we  have  yet  met  with,  and  despite  our 
fear  that  Mr.  Boddy  may  describe  our  notion  as  a  brazen 
aaseitioB  and  a  subtle  paralogism,"  we  commend  it  to  the 
notice  of  Mr.  Francis  Galton. 


OC/Ji  BOOK  SHELF 
Ttxt  Book  of  Practical  Orgamc  Cktmisiry  fir  Element 

tary  Stuiicnt^.  By  H.  Chapman  JonCB.  lOO  pp. 
(London  :  Joseph  Unghe^,  1881.) 
Most  teachers  of  ori^anic  chemistry  have  felt  that  if  their 
students  could  be  made  to  work  through  a  fairly  simple 
series  of  typical  experiments  the  work  of  learning  would 
be  readeiwl  easier,  and  the  knowledge  gained  would  be 
made  more  definite  and  more  real  Justnich  a  senes  of 
experiments  is  described  in  this  litde  work  1^  Mr.  Chap- 
man Jones.  The  experiments  are  well  rboseo  and  clearly 
described  ;  no  rosth  npp  iratus  is  required,  yet  the  student 
who  works  carefully  through  the  book  will  cerUinly  have 
laid  a  solid  basis  of  knowledge  of  organic  chemistiy  Ott 
which  he  may  build  a  satisfactory  structure. 

An  outline  of  methods  whereby  or>;anic  acids  may  be 
detected  is  given  towards  the  end  of  the  book,  but  the 
main  part  is  devoted  to  experiments  illustrative  of  frac- 
tional distillation  and  precipitation,  formaiions  and  gen^ 
ral  properties  of  leading  bydfocarbona,  aloelMla^  and 
acids,  etherificatio%  &c 

LETTERS  TO  THE  EDITOR 
t  The  Ed&tr  dots  not  hold  himself  ntfoiuiUt  for  etnmions  expmstd 
hit  tvrrtttomUHtt.   Neither  emm  he  mndertaht  U  n*tf«. 
^  tf  miw^tmd  wUk  the  writers  ef,  rtjetted  mammsertpu. 
lhmlUtu*akim^ami^rwsmtteommuHie«tum. 
[  Tk»  SiU»r  unmth  rttuexts  correspondents  to  ketp  Ihnr  utters 
asditrt  miieaak.    The  pressure  on  kis  space  is  so  greal 

Tievaadnm  Observatory 
As  I  w»  T«tdnig  ia  a  recent  Israe  of  your  valuable  journal 
(voL  wtiii.  p.  484  a  letter  on  the  ma^ncuc  storm  of  Aupi*t. 
1880V  »howin|;  tlie  aniversality  and  .simuJianeuy  of  the  disturb- 
ance by  comparing  the  observations  at  Grccnukli,  Toronto. 
Zi-ka-Wct,  and  Melbourne,  I  felt  cariou'^  to  kii  iw  whether  any 
rach  distnrbance  was  noted  here  in  lb<.-  1;  vL-riinicnt  Observatnry, 
and  if  s  .,  wh«ther  the  time  corresp  mderl  w.ih  that  givfn  in  your 
paper.    On  my  applicatido  the  genUem.w  m  charge  of  the 
Observatory  put  int  u  my  hand>,  the  inclo-cd  ab  tract  for  the 
whole  month  of  .Au 'ust,  ■,^  ;.ir!.  1  herewith  foruii^  t.i  y.  m.  It 
co'.talns,  as  you  will  see,  not  only  the  majfnetic  observations 
with  the  unifilar,  bifilar  and  balance,  but  also  the  meteorolorical 
data  f  >r  the  ncces-ary  corroctinii,  S:c.    The  reference  throoghoet 
the  paper  is  r  ,  .J,,-  l.zA  inM.  uh-.ch  may  he  easily  reduced  to 
the  Greenwich  time,      th.-  ) ..ngilude  is  given.    The  obwrr*- 
tioiis  I  may  add,  arc  quite  reli!>l)le,  though  made  by  naUve 
agency,  and  I  hojx:  may  i<ruvc  useful  on  this  occasion.    But  the 
paper  inclosed  I  fear  is  too  long  to  find  room  in  your  a-owded 
columns,  and  what  I  hcg  you  to  do  is  t<.  solace  it  at  the  disposal 
of  any  of  your  scirntit'ic  contributors  or  liiciids  who  take  tm 
inrerest  in  the  que^tl  m  of  tcrrc-lr.Al  ui.i  ;n.-ti>ni,  and  .may  DU 
therefore  expectni  to  m.alc  u  c  of  tl;c  uui  rnal  here  famabed. 

A  word  more  U-f  .re  1  cl  .sc.  Vour  le.ul.  rs  ra\g\\X  knOW  tUS 
ohservator)-,  -^aid  to  be  situated  near  the  magnetic  e^osts^  ^S 
once  in  a  very  flouri-shms  c  mdition  under  the  directioa  Of  Mr« 
John  Allan  Br.iun.  On  Ins  retirement  t  >  Europe  tbeeS*" 
was  reduced  anti  a  limited  seric>  of  obsen^OBS 
which  he  contin.ic<i  to  direct  till  hi-;  recent  dqsfaa, 
the  obs  rvations  recorded  are  lying  unused  for  ™>V|— '.O^.* 
scicnti'ic  chief.  If  any  scientific  gentloMB  cr  SWMff 
generously  olTer  some  help  in  thfe  WSf  Of  dhedBBg  ttB  MWWS  W 
thi-  instiinii'.r.,  I  venture  to  think  that  Ih*  GowjT 
gladly  avail  itself  of  such  help,  and  eaWS  «f  I 
then  l»e  materially  promoted.  P.  ' 

H.H.  the  Maharajah's  CoUege,  JicfSM 
Soolhlndia,  lliye 

Symbotteal  Logic 

Fresh  critieism  of  my  logical  writings  in  a  work  just  pub- 
lished ("Symbolic  Logk,"  by  John  Venn.  M  A..  Fellow  and 
Lecturer  In  die  Moral  Sciences,  Gonville  and  Cains  Coll^ 
Cambridce)  OMMt  he  mjr  «M»e  tat  troubling  the  eAtor  ana 
readers  of  NATUas  wUh  a  tUrd  letter  on  die  above  subject. 


P.  SOOMDOK  PlIXAY 
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On  |N|g|t  94  of  his  work  Mr.  Venn  strikes  the  key'Sote^  u  it 
MBil  (0  me,  olF  itt  whole  purport  and  spirit.  "  Thotc  who 
|npOM  %  Vim  TtMAtm"  he  ays»  "commonly,  and  not  un- 
■Mnllf,  CMM  thtt  ll  b  tonperMde  all  utheiy.  But  thuse 
lAo  Approach  it  u  itianfcn  know  that  the  odds  «re  decidedly 
(]iat  it  wiU  only  prove  one  more  of  thote  many  attempts  which 
H  Hill  I  and  annoy  the  lecturer,  historian,  and  critk.  Hence  w  e 
tmf  fMf  ase  the  argument,  dear  to  those  in  antbority,  that  if 
we  loOMB  the  sanctions  of  orthodoxy,  berchies  will  multiply. 
OdIt  those  whose  professional  employmetit  compeia  them  to 
■tndy  a  number  of  different  works  have  any  idea  of  the  be- 
ViUering  variety  of  notation  which  is  already  before  the  wurkl. 
...  Ho  doubt  it  would  be  rank  intolerance  to  forbid  ^uch  new 
J  htt  an  attitudt  of  ilifht  sociaJ  rtprtuion  tewards  tk4m 
'  serve  lo  cketk  toa  luxuriant  a  growth  of  new  proposah." 
The  italics  are  nunc.  Alas,  h.iw  Iitile  Mr.  Venn  appreciates 
the  irrepressible  roi Je>iine>.H  of  ilial  iw»\.  ungovernable  orymi, 
the  human  brain,  if  he  really  ihinks  that  the  "attitude  of 
social  repres-ion  "  which  he  rrci<mmeiuls  wuuld  have  the  dciired 
effect  I  Am  tcur  logician-*,  as  well  xs,  profess iunaU,  w;//  s'.art 
theories  and  invent  nntaiioiis  of  their  own  in  happy  unconsc  ous- 
nc-s  that  Lhcy  are  causing  any  annoyance  to  "leclurcrs,  Inslunans, 
and  critics,"  wh'>m  indeed  they  not  improbably  j  ic'.ure  to  them- 
selves («hen  ^hc  all-ahvirbinji  tiature  of  their  1  coipilion  allows 
theoi  to  think  of  thcui  at  .ill),  as  ardent  lirvotces  of  ^c^ellce  hke 
themselves,  who  will  le  delijjhleil  with  iV.e  new  instrument  of 
research  which  thi  y  hope  to  place  in  their  haruis.  And  more 
provoking  »till,  icierilific  witictics  and  editt.rs  (including  a  g  lodly 
Bomber  of  the  wid  lecturers,  historians,  and  critics)  u-iil  print  In 
their  Prueefiliii's  and  maga/incs  new  pruprisaK  which  tht  y  ilunk 
likely  to  prr>vc  inleroiing  or  valoablr,  without  being  inducoccd 

by  aiiy  mulive  t-huever  l>eyoad  a  poTi  and  liaipta  doslre  to 

fuither  the  pro);re-s  ul  >iicncc. 

Mr.  Vc:  n  jirofcv^--  (jrcat  admiration  for  the  la:c  Pi  of.  ll  ).  Ic'i 
{eniU-%  and  1  hcarti  y  a^ree  with  him,  th"U;(h  we  admire  v.:  sijine- 
what diiilerent  grouml-.  I  i;r'  iin<J  iny  .niiiiiraii' jn  on  the  f.ict  that 
Boole  »url.cd  womlcrs  ■•' ith  an  urii,cces»arily  coiuplicatcJ  and 
OtfierMi-c  litfcctivi-  },  i-.lxliial  tho'.  id  of  his  own  luvcntion.  Mr. 
Venn  ajij »i! cutis  j^i' m ml  hi  aJiunaliun  on  the  -inpular  suppof-ilion 
thit  licHile'-i  mctlMi'l  I  really  vtry  Mir.plc  a-cl  very  effective,  I  ut 
that  itj  author  did  nut  uiidersiand  Very  c.i;uly  the  leal  l^rinciples 
of  1'-*  coiiitruL-um,  and  did  not  by  any  means  apply  it  with  as 
much  e;i>c  and  dentt-riiy  aa  he  mi^ht  have  done.  I  am  quite 
&ure  that  thit  in  not  the  impression  which  Mr.  Venn  intended  to 
create  in  the  minds  of  his  readem,  but  I  am  no  less  sure  thai 
thL-i  is  the  impression  n  hich  a  perusal  of  his  book  taitf  cnate 
in  their  minds — at  lca>  t  in  the  minds  of  such  as  have  not  read 
Boulc  himself.  One  remark  of  Mr.  Venn's  surprises  me.  He 
say:,  (p.  385)  that  Boole  "justly  re^ardcd  hu probleois in  Proba- 
buity  as  the  crou  ning  triiunph  of  Us  system."  Sw^f  I  Mi  not 
atistaken  in  my  impresdoa  that  I  have  loBMa^ieK  wen  Mr.  Venn 
footed  as  holding  an  opinion  very  mMh  at  variance  with  this 
tfatement— in  feet  attacking  as  erraneou  At  very  principle  on 
wtUk  BooVa  "  General  Method  in  ProhabOitica"  k  based.  Ifqr 
I  aak  Mr.  Veon  this  plain  question,  Doea  ba  or  doca  ha 
acrce  with  Boole's 
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!'s  soluiioo  of  tbe  qacstiaB  wUch  bt  pro* 
and  336  of  Ua    Latvs  ot  Tboil|dit  **  • 
ieiblwB  "ieit  at  tlie  nAoenqr  of  neeivad  ateibodV*  mm!  (bjr 
ia^catka)  of  dw  efficacy  of  bia  owB  Gananl  Malbod  ? 
Ttc  OMiB  poteu  «■  wUdi  Hr.  Van  aad  I  difler  ai«  the 


t.  Mr.  VenaaMiotaiiiatbatthtiiKB  btrach  apn8>iaH •» 
m  ■+}F*M  dwdd  fai  lofic^  aa  m  oidbHury  atRcfan*  ba  alwaya 
— iualuiid  in  an  txtlmmt  aeu%  10  ibat  nilen  we  know  x, 
}V  «  to  be  DuivaJly  cachniye^  the  above  eaprewtom  should  be 
wrinca  bl  a  diflmnt  and*  aa  be  adalts  a  mueb  less  simple  form. 
X  hold,  00  the  eoBtmy,  te  ooaiiBKMi  with  Prof.  Jevons  and  several 
elhaf%  dutt  since,  nn  the  non  excluiitve  plan,  the  >iniple  form 
«  +  /  s  may,  without  the  slifih'esi  risk  of  amhii^uity,  be  sut>- 
iUtoted  at  any  »ta|ge  of  an  investigation  for  any  of  its  exdu'-ive 
cqurvalenta  aa  jr  4-  i^y  +  *  y  t),  or  be  rcpl.icc<l,  if  neces- 
sary, by  any  exclusive  equivalent,  the  non  exclusive  interpreta- 
tion of  the  symbol  +  gives  us  for  more  mastery  over  our  sym- 
bolical expres^vions,  and  should  therefore  be  preferred  to  the 
aeedles&ly  ^e^trictive  and  hampering  exclusive  biterpretation 
which  lk>ole  attaches  to  this  syinbol.  How  very  serious  the 
disadvantages  nf  thlsi  interpretation  really  arc  is  unwittingly 
illustrated  by  Mr.  Venn  himself  on  p.  262,  v.hvc  he  finds  him- 
self obligad  to  admit  that  certain  important  .'-implificaiiuns  which 
na  "  porelr  a  natter  of  tact  and  utl^  for  which  Bo 


strict  raict  can  bt  |if«o."    If  he  bad  read  ray  third  pqier  hi  Oe 
Proceedui^i  ot  thaLiOBdon  Maihematical  Society  a  little  1 
attentively  he  would  have  found  in  mj  diicciioos  for  redo 

any  complex  disjunctive  expression  to  its  "pchldtive  form"  I  

these  simplifications  are  iiot  at  all  a  pan  matter  of  tact 
skill,  I  ui  may  be  obtainid  by  aiiflipk^  Bcvcr^lailii^,  and  puielv 
mechanical  proces",  which,  however,  a  little  tact  and  skiUniay 
do  much  to  abbreviate.  On  the  exclusive  inlerprelalion  of  the 
symbol  +  this  process  wt  uld  be  simply  unmeaning.  The  problea 
which  Mr.  Vcim  discttssis  (expressed  in  my  notation)  is  this : 

Reduce  the  expreuioa  {/:^)  (^/:/)  (/:/')  to  iu  simpl«t 
fo:m. 

By  inspection  [since  any  implication  a :  j3  is  equivalenl 
off  :  o,  and  any  comp^juiKl  implication  of  the  form  («  :x)  {0tJ^ 
(7  :  jt)  to  a  single  implication  a  +     i-  y.x]  thl«,  on  the  DOB* 
exdvi'ive  plan,  is  seen  to  be  equivaleiit  to/*'  +  glf-¥  l/:0, 

Kedacin^  the  disjunctive  antecedent  of  this  implication  to  its 
f  nmiineform  (a  [mrely  mechanical  process,  as  already  remarked), 
ue  ^et /;.-'  +  .^'/  :o,  or  its  equivalent,  the  compound  impUcatioa 

-s)  's  '  J-  3  result  which  Mr.  Venn  obtains  apparentif  by  a 
vague  tentative  process  "for  which  no  strict  rules  can  be 
given." 

2.  Mr.  Venn  and  I  also  hold  different  opinions  as  to  whether 
or  not  symbolical  logic  should  have  sign^  to  express  relatious  cor- 
respondiiijj  to  thti^e  of  sul>traction  and  division  in  malbcniatics. 
Hi-  opiiii.in  is  th.it  -nch  sijjns  ihcuU  be  introiluced,  and  at  once. 
My  opinion  (an  opin  on  which  I  believe  I  .share  with  mont 
I'lgiciansJ  is  that  »e  ha<l  St-i;.  r  not  encumber  onr-eivcj  with 
thi  se  sytiiUds  till  they  can  l>e  jir'  vcd  t  i  subscr\e  soute  useful 
purp'ib,e.  The  inii>iirlaut  quc-lion  i>— m  t,  as  Mr.  Venn  appeaia 
to  thin«,  » hclher  such  ynih  l»  tan  1-e  intelligibly  interpreted, 
bat  Ahethcr  they  will  in  any  way  help  u.>  in  discovering  new 
truths;  in  other  wor<l»,  whether  they  can  be  turneil  to  any 
)  rac'.ical  u-e  in  the  soluti.  n  of  ln^ical  ur<  bl-  m-.  If  Mr.  \'ciin 
can  adduce  a  single  intelligible  logical  i-rolilem  which  can  be 
solved  iiii.rc  simply  or  ea.^ily  1  y  t-ie  iiel|i  of  •.he  c  signs  than  with- 
out them,  1  shall  declare  myself  at  <inci-  a  ci  iivcrt  to  his  views. 
So  tar  1  liave  conic  acn  no  -uch  problem,  and  must  there- 
furc  lor  the  present  ren  aiii  in  the  ranks  of  his  opponents.  As 
.Ti  ilh;  :ia*'.i  n  of  uha;  Mr.  Wnn  calls  the  inverse  WmtlMld 
diM-siun)  in  logic,  he  gives  (p.  266)  the  equation — 

(jT  -^  xy)  w  =  .<•  f  .<■_)■:, 
in  which  w  (which  denotes  the  boobs  in  a  ci-itain  hhatj)  xa  to 
be  exprcvscd  in  terms  of  x,  y,  t  (which  resjicctivcly  denote  phi- 
ht^phvai  booki^  difinify  book',  and  protetlant  books).  l-Ija 


?('  =  .r  +  xy  z  +     i  V, 

o 

which  he  translates  into  ordinary  language  thu';  ; — 

".Tfic  libriry  must  have  certainly  confainctl  all  philosoj.hy 
and  prole  ta.it  divinity,  and  may  possiibly  have  contained  any 
kind  of  works  which  are  neither  philosophy  nor  dMnity;  thfa 
latter  coostiiuent  being  left  entirely  indefinite." 

Mr.  Vena's  data  in  the  non-exclusive  notatioii  wooU  ba— 
{x  +  y)vi  =  X  -i-  jft, 
and  my  result  (nmdi  mora  liasply  and  easily  obtained)  ls~ 

*+jf»:tr:jr-i-y+«. 
Aeeording  to  my  defiwMoas  of  ay  ktt«rH.7mbol»,  we  speak 
throughont  of  some  one  oi  jglMdly  Midaind  book,  10  that  w,  x, 
y,  s  wOl  respectively  dcnalc  tlw  iMaaaals  1  II  la  in  the  liiratyi 
It  b  a  fMhuMMi  worh  ;  It  treats  of  diaimity:  It  is  a  fn. 
IMsMrworlc   My  nadt  may  theicCara  b«  lead  i~ 

Any  work  on  philosopby  or  iwolestaat  dMniQr  wiU  be  fenni 
in  the  library ;  and  every  vrari  ia  the  libcarv  is  either  phfl^ 
sopbical,  saouar,  or  proteitant  (By  a  uniLt  work  I  mean 
simply  a  work  that  does  ««/  Heat  of  avhtity.) 

The  antecedent  of  w  bi  my  result  k  equivalent  to  tha  fint 
"  constituent "  in  Mr.  Venn's  rfrnlt ;  but  the  eunse<|aent  seems  to 
me  10  give  us  much  more  intelligible  infonnaiion  about  the 
library  man  Mr.  Venn's  latter  c  nstitiient  ("May  possibly  have 
ooniained,"  &c  ),  which  he  truly  describes  a*  "entirely  in- 
definite." 

3.  Another  opinion  of  Mr,  Venn's,  unless  I  mi>anderktaad 
him,  is  that  all  lo|,ical  equations  shoald,  as  a  preliminary  to  thdr 
solution,  be  expressed  in  the  form  a  a  0^  which,  of  course,  is 
equivalent  to  my  «  i  Oi.  Myopfaiioa  is  that  this,  in  logic  as  ht 
mathematics,  is  sometimes  ooimaient  and  sometimes  oo^  and 
that  we  should  not  in  logic,  any  nKm  than  in  matbematiw  tf* 
onr  hands  by  this  or  any  other  wineceuary  reslikika. 
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TIm  other  points  in  whtt  XdUcr  Jkoai  Mr.  Veu  bnc  been 
■wntioned  in  my  fonncf  bltan  (iw  NATOKI,  voL  adiL  p. 
57S,  and  voL  xxhr.  p.  5),  ud  BMd  aot  ba  iMK  wpHadi  Mir. 
Venn  however  Uboon  ndcr  a  MriMi  ■dumpwbtMtoa  tf  Iw 

thinks  that  I  iX\ai3^mkatsai»mi\a^iklBa^^ 
of  my  method  Mt  mm  fartwt  etm^ftkM.  Their  tdl  iapoctuet 
lie*  in  the  use  wUdi  I  hftwauid*  of  Aoa,  and  this  me  caaaot 
be  fairly  appreeiatad  widMOt  Mamtetioii  of  my  pttbliihod  aoln- 
tioniUltlio  AoiwAinof  the  Loodon  MollioiiiatictI  Soeietf',  in 
<h»aAiH<awrf  7»Sy,  and  In  jhrnljUlai^Mc^  M^me.  I 
mwt  frateet  aptait  tMt  cfiiritaf  criliefaninkh  waald  offisr  two 
or  three  dipped  brides  as  a  Mr  apednwn  of  •;hoaM,  and 
would  depreciate  the  labours  aad  davp  the  aaal  of  all  aeiauific 
waHun  \>j  unduly  emphasiiins  <ho  nadcQbblo  ftet  tiat  all 
Imlca]  and  mathematical  metlio(U  are,  after  all,  mere  comblnt. 
Hons,  developoeots,  or  extensions  of  a  few  simple  truths  which 
are  the  commoa  property  of  aU  maakhid,  Even  Boola^s  **  aciaal 
originality, "  Ur.  Vana  tolls  oi^  thon^h  I  Aiak  ho  OMoas  pritrity, 
"was  by  no  means  so  oomplete  as  is  comm  >nly  rappaaed  and 
asserted  (see  Mr.  Venn's  Introduction,  p.  28).  Aocording  to 
this  method  of  critictsoi  we  might  ascribe  the  invention  of  the 
steam-engioe  to  the  person  (unfortunately  unknown)  who  first 
discovered  the  important  principle  of  a  revolving  wheel,  and 
tnmad  it  to  practical  account  by  making  a  ivbeel-barrow. 

In  oondunon  I  mutt  thank  Mr.  V  en  11  for  the  compUment 
which  be  kindly  pays  me  on  p.  372  of  hi»  work,  hat  I  flunk  it 
WOldd  resd  better  without  the  pareutheHs,  "as  ha  aaores  OS  is 
caaa."  llie  "  assures  "  is  a  little  too  stroos  for  fba  staiqile 
Statements  which  I  made,  and  which  it  never  occurred  to  me 
that  any  one  woaU  dream  of  donbting.  The  compliment  would 
also  please  me  more  If  it  did  not  so  completely  ignore  the 
earliest,  the  most  dilEculi,  and  the  mo»t  important  of  my  papers 
ia  the  Frocttdinp  of  the  Mathematical  Society,  naawly,  that 
wUcb  treau  of  the  limits  of  multiple  integrals.  This  part  of 
my  method  (which  gave  rise  to  alt  the  succeeding  developments) 
resembles  nothing,  so  far  as  I  know,  that  hai  preceded  it ;  and 
if  Mr.  Venn  had  found  time  to  read  it,  the  objectionable  paren- 
theais  which  I  have  quolad  would  scarcely  hive  presented  it^lf 
tohisauadaafaiatqrwajrcalleifar,  lltfouMcCoLL 

Bodqfn^  Mayas 


Resonance  of  the  Mouth-Cavity 

Since  communicat in ;j  lo  Mr.  Seillty  Tayl  ir  my  recent  ob- 
servations ou  the  c  inabilities  of  the  mouth  as  a  reso  ittor,  an  l 
forwarded  to  you,  with  my  permission,  for  pu'ilicatijn  in 
Natuke,  I  have  made  the  following  experiments  with  perfect 
success,  and  believing;  that  they  will  be  interesting  to  your 
acoustical  readers  I  send  a  ii^^t  of  them  to  you,  and  ho;*  yuu 
will  be  able  to  find  a  pl.icc  for  its  insertion  in  your  next  issue  : — 

E.x (^intent  I.  —  While  i)ne  of  the  overtones  of  a  loud  prime 
rf  .  lundsng  in  my  nio.ilh  another  iiersou  lieird  it  distinctly, 
up  m  the  car  of  the  laltei  bciii^  held  near  (he  source  of 
reM>nance. 

Exf>trimcn'  II. — While  a  catt — any  other  n  )i--y  vehicle  will 
do  as  well  — \^.^^  t;"infi  ali)ng  the  street,  I  rca  hly  tested  the 
composite  n.iture  of  the  noise  by  the  resonant  capabilities  of  my 
mouth. 

Expti-imm'  III. — I  turned  the  water  lap  on  into  a  bajin  (the 
water  was  running  with  a  good  f  irce),  and  from  the  noise  make 
by  the  fallmg  liquid  1  was  able  to  get  dilTercnl  sounds  quite 
easily. 

In  both  these  latter  ex,Tcriinents  I  observed,  while  opening 
and  closing  iny  moii'h,  thit  the  pitch  r  j^e  and  fell  as  sdinooe 
slides  a  finger  up  and  d  iwn  a  vibrating  fiddle-string. 

Exf^ttifnl  /I'. — I  held  il  mn  in  the  treble  part  of  a  bar- 
moniam — with  an  8  feet  stop  out — several  c  m^ecutive  keys  to- 
gether, and  while  the  notes  were  sounding  w  hich  composed  the 
horrible  discord,  I  was  able  to  sini^le  out  any  of  them  separately 
by  the  sym|Utlictic  rcson.ir.cc  of  my  mouth. 

This  exi>crimcnt  t.in  be  done  ei[wlly  well  at  the  organ. 

Experiment  — I  held  dovm  four  or  five  of  the  low  keys  of 
the  origan  with  the  8-fect  tru  npet  drawn,  and  the  beat^  of  the 
overtones  resjunded  very  prominently,  so  that  by  taking  two 
contiguous  one?  at  a  time  the  result  was  like  the  voix  clitstt  stop. 

Exfrnm/iit  I'l.  —  1  tried  several  notes  in  the*' — (  octave  of 
the  clarinet  or^an  stop,  and  heard  the  regular  order  of  partial 
toiler  by  rconsBO^  bat  the  ev6a  ones  were  weak  aad  odd  aaes 

very  strong. 

&gfvSimt  fY/.— I  held  down  / aad  /oa  the  harmidaiB, 


and  heard  the  first  eoinddent  partials  beat  distinctly— dne  to 
equal  leoperament. 

Bxftrimtml  VIII.— Iht  first  five  partial  tones  of  an  averafe 
bass  voice  were  studied.  The  notes  chosen  fur  obsaration  were 
4fi  f%Kt  ^  ^h  note  the  vowels  i4  as  in  kay,  i<  as  in 

«l,  ^  as  in  mr,  /  as  in  U^h,  Oas  in      C/as  in/M«,  were  sung. 

It  was  foand  that  not  only  did  the  different  vowels  me 
diflerent  qaaUtiei^  bat  that  the  sane  vowel  had  a  different  quuitr 
for  almost  even  one  of  the  five  aoles  aaqg.  The  JS  as  b  aar  and 
C/a-i  in>M«  had  (enendlj  weak  tew  owitoaai.  The  /  aa  In 
hi^  on  the  contrary,  gave  fliem  out  welL 

It  will  perhaps  be  as  well  to  say,  for  the  benefit  of  flioae  irtM 
may  not  have  tried  to  get  a  sympathetic  resonance  of  the  mouth, 
that  success  is  likely  to  be  sooner  obuined  by  first  practising  the 
mouth  in  goii^  froB  the  mi  to  the  a4  shape,  and  from  the  tu  to 
to  the  t  shape. 

It  u  also  recommended  that  the  ears  be  stopped  hf  the  fianri 
when  doing  these  experiments,  in  oedcr  to  lessen  tte  poailuly 

of  mistaking  the  direct  sound  for  resonance. 

5,  West  Fark  Tcnacoi  Scarboronifa,  June  I 

"How  to  Piavaot  Drowning" 

I  FKAK  that  if  persons  who  cannot  swim  place  reliance  on  the 
advice  given  \fj  Mr.  MacCormac  in  your  impression  of  Jane  a 
(vol.  xxiv.  pp.  03, 101)  they  will  hardly  succeed  in  saving  their  Uvea 
should  they  happen  to  fall  into  deep  water.  It  is  an  error  to 
say  that  the  "human  frame,  balk  for  bulk,  is  lighter  than 
water,"  for  unless  that  fhuae  be  covered  with  fat  beyond  the 
average,  it  has  a  greater  spcdfie  gravity  than  water.  And  after 
all,  a  tolerably  fit  bod^  is  lifter,  bulk  for  bulk,  than  watei 
only  by  virtue  of  the  air  in  its  lungs,  and  should  that  air  be 
expellexl  by  the  frantic  screams  of  the  immersed  person,  he  wiU 
soon  find,  if  unable  to  swim,  that  the  notion  of  his  frame  beiflC 
specifically  lighter  than  the  water  is  a  myth.  Tlie  dead  body 
even  of  a  tolerably  fat  person  being  destitute  of  air  in  the  luws, 
sinJa  at  oaoe  to  the  bottom  in  salt  as  in  fresh  water,  lie 
average  haman  being,  were  he  to  permit  his  body  to  sink  as  far 
ash  will,  would  soon  find  himself  at  the  botlo:n  of  the  sea  or 
river.  Besides,  even  in  the  case  of  a  person  fat  enough  to  be 
lighter,  bulk  for  bulk,  than  water,  it  is  necessary  that  he  should 
assume  a  certain  position  in  order  that  he  may  succeed  in  keep- 
ing his  nose  and  mouth  above  the  water,  and  unless  he  learn 
how  to  do  this  in  the  water  itself  1  doubt  if  instruction  on 
dry  land  would  ever  enable  him  to  float.  We  all  know 
the  t.tory  of  the  Hibernian  who,  havin^;  narrowly  escaped 
drowning,  vowed  lie  « ould  never  enter  the  water  a;j^in  until 
he  h,\d  Icamt  to  swim,  but  we  are  not  told  if  he  ever 
qualil'icl  lii:n -elf  r>r  g  iin.;  into  the  water  a^in.  To 
ti7  and  fwrsuadc  ]>coplc  that  by  attending  to  certain  rules 
they  may  get  into  deep  water  without  the  risk  of  drowning 
is  to  create  a  false  c  >ntidcnce  which  w  ill  rather  increase 
than  dioiintsh  the  number  of  deaths  by  drowDin,^.  I  magiae 
a  terrified  |>er*on  just  plungc<l  for  the  first  time  into  deep  water 
trying  to  rccill  all  the  diroclion-  he  hi-,  re.vl  ;->biut  shutting  his 
lips,  swallowing  his  breath,  permitting  hi^  l)ody  to  sink  until  it 
shall  displace  as  much  water  as  equals  the  body  s  weight,  tread- 
ing the  water,  and  so  on.  Why  he  would  require,  in  the  midst 
of  his  a;ony  of  fear,  to  pjsse>s  as  many  contradictory  qualities 
of  mind  as  Macbeth  says  nj  man  can  h»vc.  I  venture  to  assert 
that  no  one  was  ever  saved  from  drowning  by  following  such 
directions  as  your  correspondents  here  give.  It  should  be  stated 
in  the  plainest  manner  that  there  is  no  safety  for  a  person  in 
deep  water  but  in  a  knowledge  of  swimming.  Swimming 
shi>uld  be  taught  to  every  bjy  and  girl  as  a  necessary  bra  ich  of 
education.  It  has  these  advantages  over  much  that  is  taught  in 
schools  that  it  is  anaefalt  a  deiqhtfaltBol  a  healthful  accon- 
pUshmeau  K.  E.  DUDOSON 

5%  Moalagn  Sqaan^  W.,  Jaae  3 

Dnat-wbida  at  Ranbew 

During  the  spring  of  1878  my  attention  was  directed  to 
the  dust -winds  which  arc  not  of  unfrcqucnt  occurrence  along 
the  valKy  ot  llic  \'ari^-tse  in  the  warm  and  dry  seasons  of 
the  year.  These  du^l-wmds,  as  I  observed  them  at  Hankow, 
had  sometimes  the  appearance  of  a  dense  Jii^t  ;  whilst  at  other 
times  the  air  seemed  to  tie  penetrated  by  a  fine  haze ;  and  in 
aU  oaiaa  a  fioejnd  afanoat  iaipalpaUe  da<t  was  dcfeailed 
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irilidi  IMS  «mi  diffienlty  enhdcd  fiom  tta  interior  of  houses. 
Ibtir  Antiovmrieil  mm  •  ft«r  te«f$  lo  two  days ;  and  from 
tbm  hA  Oat  «m  of  dw  dul*«liidt  «W  limiiltaLeou&lx  ex- 
ptii—td  It  Huloir,  XJiktaVt  CWofciang— «  portion  of 
OK  fbwi''*  cooie  muIt  efHito  450  mitei— j  bhj  coMlwle 
Oat  fbQ  warn  not  keaf  phmoBBn,  bat  poaiciMd  ■  cosaUer- 
«U»  koriaoMUl  Mtcntion.  Tte  4aitt  wUcfa  in  aU  rei'pecU 
wwibWm  dm  loan  fomUag  th«  ImbIc*  aad  aUsYial  plains  or  the 
Yaag^M^  k  CMapoied  of  mineral  particles  and  vtfMabte  JSrit 
— Ao  fonMT  vanruif  fram  ji|  to  of  wm  iodi  m  uae,  and 
b^w  gencndly  ifikcoiia  or  caleanoia  ia  cmporitioB, 

TSno  dttt*wiad«  eaae  tinder  wj  ^bstmHitn  «a  March  35, 
April  21,  and  Ma^  I ;  all  of  than  powemd  the  following 
meteorological  conditiont »— Dnring  th*  t«o  or  Ihrea  pracadia^ 
days  the  barometer  fell,  whiL>t  the  mean  dailv  tempcnatuc  tmt, 
and  in  two  inttanoe*  the  «ind*  «eie  littht  and  aoatbcrly. 
Dming  the  continuance  of  the  dtbt-winda  the  barumcter  ro*p, 
the  mean  daily  tempciatiire  ccaied  to  rtsr,  and  light  wind*  with 
a  (orce  of  i  aud  2  prevailed  varying  in  direction  fiom  north  to 
aorlh-eait.  For  a  period  of  a  day  or  two  alter  the  diut-witids 
kad  ecaacd  the  thermometer  rcgiiiteied  a  lower  mean  daily  tcm- 
paalan^  the  l«romeler  oontiiiued  to  ri&e,  and  tlw  wind  nttined 
the  laoM  wntherly  direction.  In  all  three  ca>es  there  was  a 
diktorbed  akelhcal  condition  of  dw  atmoaphetc :  m  the  first 
BBtance  a  severe  thnodctstarm  accompanied  by  heavy  rain 
occurred  on  the  day  following;  the  second  du&t  wind  was 
accompanied  at  its  commencement  by  a  little  thunder  and 
lightning,  but  by  no  rain  ;  whiUt  daring  the  two  days  pre- 
ceding the  third  dn&t-wind  there  was  a  CLa-ideiable  amcuiit  of 
tkmderand  lightning,  together  with  heavy  rain. 

From  tlus  comparison  of  the  prevailing  atmospheric  condi- 
tions in  oonoeclion  with  these  dust  winds,  a  more  probable 
explanation  of  their  occurrence  may  be  obtained,  than  that 
which  1^  often  proposed  when  simply  as-ignin);  a  *' sudden 
breeze"  ar.d  a  "hot  diiy"  as  the  conditions  required  to  give 
rise  to  thcni.  H.  B.  GiFPnr 

1J,  Wood  Lane,  Paimoutl',  June  1 

A  Singular  Cnnao  of  Shipwreck 

The  strange  lots  of  the  Pkmiix  oflT  the  Iceland  coast  may 
perhaps  lend  ^oD]c  interest  to  the  following  : — 

Last  t^imimcr  was  the  best  the  Icelanders  bad  bnd  fur  long 
past.  I  regret  that  1  can  j;ive  no  thermometric  readmii;-,  a*  my 
in>trumetit  become  usele-s  during  the  vi.ysge.  The  weather  in 
the  ncrlh  was  nearly  ai  warm  as  it  has  lie<  a  here  lately.  All  the 
snow-fed  rivrrs  were  very  full.  The  Jokul  a  wa^  nearly  up  to 
its  high  water  mar i;  quite  early  lu  the  ic.i-i  n,  and  the  Blanda 
wa«  almost  iu  pa^vable.  Icelanders  who  rode  with  me  taid  that 
they  had  never  seen  the  mountains  frOBk  Hofs  Jfilnl  to  Exfilk's 
Jokul  so  free  from  snow. 

I  append  extracts  from  n  letter  wUdl  I  have  just  receiver! 
from  one  of  mv  guides.  A.  J.  Hubbard 

St.  Thonan  Hoapita^  SJL»  Juc  4 

(fMsAm  fofy) 

"  Iljcdinstrofda,  Ajiril  l6,  t88t 

.  .  Ibis  wiiitir  has  been  SO  uncomn.only  -Ir:  r  ;j  ihat  none 
inch  has  riisted  this  century.  'Ihe  frcst  has  t  een  cxtrcn.ely 
severe — 32*  K.,  once  at  Akurtyii,  ai.d  36'  K.  (-49j*Fahr.) 
somewhere  with  Mjvatn.  .  .  .  I'tarmigai.s  and  other  hirds frnrc 
to  death.  The  farmers  had  .sj  cnt  niLst  uf  their  hay,  and  '.heir 
cattle  were  to  be  killed  or  starve  to  dcaili.  All  the  ^ta  wt.s 
covered  with  ice,  mostly  pohir  ice,  as  far  as  oi.e  could  see  from 
the  tops  of  the  n.ount.mii'.  On  the  2nd  iiist.  the  weather  was 
mild,  and  on  the  7th  we  had  a  real  thaw,  and  every  day  »ince 

very  mild  and  fine  weather.     Hut  it  is  po!i--ibIc  that  th«  ice 

will  net  drive  a\(ay  before  late  in  August,  and  no  ship  can  come 
to  an;  harbour  on  the  northern  coast;  this  haiipencd  in  1869. 

*'  KBJtq^  JOMASABaON  " 

An  Optical  lUo^a 

Tub  optical  illuvi  n  dcsciil>Cii  in  Natukf,  vol.  xxiv.  p.  54, 
is,  as  I  have  already  mentioned,  referred  to  by  Priestley 
(History,  &c.,  Vision,  Light,  and  OjIi  ur-,  vi  1.  ii.  ]>.  725).  The 
description  is  as  follows  : — "  M.  I.e  Cat  «cll  txjilains  a  remark- 
able  deception  by  which  a  person  shall  iin.Tgiiie  an  ol  ^  cct  i  j  be 
on  the  opposite  side  of  a  board  when  it  is  not  so,  and  also  inverted 
aadaapified.  It  ia  iUeatfaiad  faj  F^f .  itfo^  in  wUeh  D  iqw 


lenttdka  eye  and  can  large  black  board  jderoed  with  a  loiall 
hole.  B  b  a  large  white  board  placed  bcvood  it,  and  Hzonglf 
illumlMiad^aad^ft  pi« or otheriaall  objeot  hdd  betwiat  Ske 
eye  and  Aalirat  board.  fadwaeciniUlBneei  AtptoafaaUlM 
imagined  to  be  at  r  on  the  other  side  of  Ibe  board*  wbere  it  will 
appear  inverted  and  magnified,  became  wbat  \»  In  fact  pereelyed 
is  the  shadow  of  the  pin  upon  the  retina;  and  the  light  that  ia 
stopped  by  the  upper  part  erf  the  pin,  oomliigfroin  the  lower  part 
of  the  enughtened  board,  and  ibat  wbidi  is  slopped  by  tbe  lotaer 
part  oonung  from  the  upper  part  of  ibe  board,  tbe  tbadow  nnit 
aeGcssaril]f  be  invoted  witb  icapect  to  ibe  object."  ('•TVaM  d« 
Sens,"  par  M.  Le  Cal^  Anilerdaai,  1744,  p.  m80 

C.  J.  WOOOWAtD 
Biarfii|bna  and  Midland  Inedlotc;,  Binuta«ftaaB,  Juie  6 


THE  VISJTATJON  OF  THE  ROYAL 
OBSERVATORY 

'T^'IIE  Report  of  the  Astrondtiicr- Kny.il  to  the  board  «f 
•»•  Visitors  on  .Saturday  last  at  the  annual  visitation 
was  I'stcncd  to  with  special  interest,  and  indeed  tbe 
attendnnce  of  astronomers  and  others  at  the  cbscr- 
vaiarjr  waa  very  much  larger  than  usual,  because  it 
was  gencnlljr  anderktood  tiuit  this  would  be  the  last 
occasion  of  the  kind  m  which  the  veteran  astronomer 
would  be  seen  at  his  post  We  kain  that  an  mro- 
priate  address  was  made  to  hiiA  by  tbe  Board  of  Vimon 
when  he  annotinced  his  attention  of  relinquisbinff  his 
official  duties  in  order  to  enable  him  to  devote  aU  his 
time  and  energies  to  the  researches  !n  has  now  on  hand. 

The  astronomical  observations,  uhu  li  occupy  the  first 
part  of  the  Report,  have  been  carried  on  with  the  usual 
diligence.  Most  of  the  routine  work  of  the  Observatory 
seems  to  hav«  gone  on.in  the  usual  fashion  throng  the 
last  year. 

One  of  the  objects  of  interest  on  this  occasion  was 
Halley's  ancient  tombstone,  which,  after  its  removal  from 
Lee  Cfhurchyard  (where  it  had  been  replaced  by  a  new 
stone  with  a  facsimile  of  the  inscription),  had  been  placed 
in  die  South  Croundli  where  it  had  been  lying  for  several 
yean.  It  has  now  been  carefidly  restored,  and  mounted 
on  the  east  wall  of  the  lobby  of  the  Nonh  o  omc. 

The  sun's  chromosphere  has  been  examined  with  the 
half-prism  spectroscope  on  29  days  during  the  period  to 
whicD  this  report  refer*.  Fouitcen  sun  spots  have  been 
examined  on  20  days,  with  reference  to  the  broaden- 
ing of  the  lines  in  their  spectra.  Tl.c  rc-  ull-  confirm  the 
reiT  ark  that  ionic  of  the  lines  of  iron  .irc  bio.idened  in 
votiu:  ^j)ots,  whilst  others  .irc  bro.nlciiLtl  in  other  spots. 
Displaceincnts  uf  some  of  the  lints  of  iron  towards  the 
ted,  and  of  others  towards  the  blue,  ha\c  also  been  noted 
in  the  case  of  one  spot.  A  remariiable  spectrum  of  a 
sun-spot  showing  17  strong  black  Ibies  Of  boodsi,  each 
as  broad  as  d^,  in  the  solar  spectrum,  was  obsenied  on 
November  37  and  Vh  l88a  These  bands,  to  whidi 
there  is  nothing  corresponding  in  tbe  solar  spectrum 
(except  some  very  Sunt  linesX  have  also  been  subse* 
quently  remarked  in  the  spectra  of  several  spots. 

For  the  determination  of  motions  of  stars  in  the  line  of 
sight,  168  incasures  have  been  ni.ule  of  the  displacement 
of  the  F  line  in  the  s[)c(.tra  of  43  stars,  of  the  ^,  line 
in  27  stars,  and  8  of  tlie  l\  line  in  4  oi  these  stars.  Of 
these  70  stars  16  had  not  previously  been  cx.iiiiined,  and 
the  tot.il  number  of  stars  of  which  the  motions  have  been 
spectroscopically  determined  is  now  91.  In  the  case  of 
6  of  the  stars  observed  in  the  last  )car,  a  dis|  ersive  power 
equivalent  to  that  given  by  16  prisms  of  60°  has  been 
used.  Ten  measures  have  been  made  of  the  relative 
disphwement  of  the  F  and  b  lines  in  the  spectra  <tf  the 
east  and  west  Iknba  of  Jupiter, 
i  Comet  tSio  d  (Martwi^sX  and  the  avron  of  1881, 
January  31,  have  been  spectroscopically  examined. 

Between  1880,  May  9,  and  1881,  May  13,  photographs 
of  the  sun  were  taken  on  140  days,  and  of  these  384  have 
been  selected  for  pvesenatton.  There  are  only  8  days 
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oat  of  149  days  on  which  Ae  sun's  disk  was  observed  to 
be  free  from  spots  whilst  in  the  preceding  year  there  was 

a  complete  absence  of  spots  on  64  days  out  of  145. 

The  spectroscopic  observations  of  all  kinds  have  been 
complcicly  reduced  to  i!?8i,  May  6. 

Touv-fiinjj  the  magnetical  and  meteoroloj,'ir;il  in- 
stninienti  it  was  pointed  out  that  the  alteritions 
of  the  photo);raphic  cylinders  of  the  mignetical  and 
meteorological  instruments,  which  were  in  contem- 
plation at  the  time  of  the  last  report,  so  as  to 
make  their  time-scalei  the  s  une  in  extent  and  in  position 
on  the  record-sheets,  have  been  to  a  great  extent  carried 
out  In  the  case  of  Ibe  declination  and  boriaontal  force 
magnets,  two  Mdectbig  prisma  with  convex  C7liikbkftl 
firont  simaeet  have  bc«n  mounted  by  Mr.  Simms  above 
the  i«!gistering  t^rlinder,  which  has  been  lowered  so  that 
each  prism  receives  the  light  from  the  ma^ct  opposite 
to  it  By  this  arrangement  tlie  traces  of  ln.-.h  uiii-ncts 
fall  (as  regards  time-scale)  on  the  same  pan  01  die  .sheet. 
Till'  cyl  ndncal  lenies  formerly  used  have  been  removed, 
bemj;  replaced  by  the  cylindrical  surface  of  the  prism. 
The  new  arrangement  is  fonnd  to  bo  perfectly  s.iti^f.iciory, 
and  Mr.  Simms  is  proceeding  with  a  similar  change  in 
the  case  of  the  earth-current  appaiKtOS  and  of  the  vertical 
lorce  and  barometer  regi     1 5 

A  modification  has  be  n  I  .ade  in  the  system  of  deter- 
mining,' the  time-scales  by  the  substitution  of  hourly  breaJu 
vc\  \\k  register,  for  the  photographed  hour-lines.  The 
break  at  each  hour  is  snade  automaticaUy  by  a  slight 
aheratioB  in  die  apparatus  hitherto  nwd  for  registering 
the  hoar-lines.  The  time-scales  for  the  declination,  hori- 
lOBtal  force,  vertical  force,  barometer,  and  electrometer 
are  now  laid  down  in  this  way. 

The  unsatisfactory  state  of  the  earth  current  register 
has  beca  already  noticed,  .\ficr  the  1  h.m^e  mentioned 
in  a  preceding  section  it  was  soon  found  that  the  indica- 
tions of  the  earth-current  wires  were  disturbed  by  a  con- 
tinual scries  of  petty  Huctuations  which  almost  completely 
masked  the  proper  features  of  carth-cunents.  By  cutting 
off  the  communications  with  those  parts  of  the  wires 
called  the  North  Kent  East  Line  and  the  I^dywell  Line 
these  disturbances  were  checked ;  but  tliere  rexnains  a 
periodicdl  disturbance  at  every  hour,  which  cntiKly  de- 
stroys the  vahw  and  credit  of  the  r«Miki.  It  seems  not 
impossible  diat  something  may  depoid  on  imperfection  of 
eitthFCOtnmunication.  If  this  fault  cannot  be  removed, 
tiie  Astronomer- Royal  proposes  to  return  to  the  original 
system  of  independent  wires  (formeriy  to  Croydon  and 
Dartford).  ^          *  7 

The  new  pressure  plate  of  Osier's  anemometer  has 
worked  well.  The  limiting  pressure  of  fifty  pounds  on 
the  square  foot  was  twice  exceeded  during  the  anov-storm 

of  1881,  January  18. 

The  photographic  records  of  the  measures  of  magnetic 
earth-currents,  in  two  directions  upon  the  earth's  surface 
nearly  at  right  angles  to  each  other,  are  noaiatained  with  the 
same  r^uUrity  as  those  of  tl»e  ordinary  magnetic  finces, 
and  are  preserved  in  teadfaiesa  for  reference  or  peblieation 
when  need  may  require.  An  extensive  confederacy  is 
now  eiganised,  principally  in  Germany,  for  register  of  the 
earth^urrents  at  several  stations. 

The  following  are  the  principal  results  for  magnetic 
elenents  in  the  year  1880: — 

Appnniiute  mean  westerly  dc- 
enestloa   32' 

lfmah«l««Ul  force   {  f I^J  jS  SaK^>- 

(  67  34  55  (liy  9  inch  needl.-s). 
Mean  dip   ^  67  35  53  (iiy  6-inch  ncedlei.). 

The  report  proceeds : — 

"In  respect  of  diurnal  inequalities  of  magnetic  iiori- 
sontal  force  and  its  direction,  though  all  measures  ne 


ready,  the  corves  are  not  yet  actually  fbnned.  In  the 

last  report  1  advened  to  ue  usual  character  of  these 

curves.  Assuming  it  to  be  certain  that  tbcy  originate 
from  the  sun's  power,  not  immediately,  but  mediately 
through  his  action  on  the  earth,  it  appears  to  me  (as  I 
suggested  lon^  ago)  that  they  are  the  effects  of  the 
attraction  of  the  red  end  or  north  end  of  the  needle  by 
the  heated  pnrtions  of  our  globe,  especially  by  the  heated 
sc.i,  w  hose  etTect  appears  to  predominate  greatly  over  that 
of  the  land.  I  do  not  say  that  everything  is  thus  made 
perfectly  clear,  but  1  think  that  the  leadmg  phenenenn 
may  be  thus  explained.  And  this  is  almost  necessarily 
the  way  of  beginning  a  science." 

The  number  of  hours  of  bright  sunshine,  recorded  with 
Campbell's  Sunshbe  lostnoneBt,  during  1880,  was  1214, 
wbicn  is  about  the  same  at  the  average  of  the  four  yetts 
for  which  we  have  a  record. 

The  discussion  of  the  e'.ertrmneter  results  for  the  year 
1879  shows  that  t!ie  potenLialof  the  atmosphere  is  usually 
positive  ;  thnt  it  is  lea^t  in  summer  and  greatest  in  winter, 
and  cs[H.'tially  in  the  colder  weather  of  winter.  There  is 
.'iLsij  .1  ilefinitc  diurnal  inequality,  having  double  maxima 
and  minima,  the  maxima,  on  the  average  of  the  year, 
occurring  at  about  8h.  a.m.  and  p.m.  and  the  minima  at 
about  3h.  a.m.  and  p.m.  In  character  the  diurnal  curve 
has  a  resemblance  to  the  barometric  curve,  but  the  points 
of  maxima  and  minima  precede  those  of  the  barometric 
ctuve  by  about  two  hours.  On  days  of  magnetic  disturb- 
ancBi  when  aurora  is  visible,  nothing  unusual  is  wariied 
in  tte  electrometer  incHattioits.  Excepting  tbundefstovow 
the  greatest  disturbances  are  experienced  in  showery 
weather,  and  are  probably  local  disturbances  only. 

The  time  work  is  thus  referred  to  ; 

"In  the  first  few  year-,  after  the  strict  and  systematic 
examination  of  competitive  chronometer  j,  beginning  with 
ifiS^i,  the  accuracy  of  chrono  neters  was  greatly  increased. 
For  many  years  past  it  has  been  nearly  stationary.  I 
interpret  this  as  showing  that  the  eiTecls  of  bad  work- 
manship are  almost  eliminated,  and  that  future  improve- 
ment must  be  sought  in  change  of  some  points  of  con- 
structioBi  One  which  occurs  to  me  (I  mention  it  princi- 
pally as  a  specimen  of  departure  firom  customaiy  forms) 
IS  this.  Tbe  im|)act  of  the  escap^whed  open  the  pallet 
of  the  balancfr^xis  takes  place  very  near  to  that  niisL  ani 
must  produce  oonsidenbie  friction,  though  of  short  dai»- 
tton.  I  proposed  to  the  late  Mr.  Charles  Frodsham  to 
meet  this  bv  use  of  a  broader  pallet  and  a  lighter  impact 
of  longer  duration.  The  decease  of  thai  accomplished 
horologisi  prevented  the  completion  of  the  trials  which  he 
had  commenced  for  carrying  out  my  suggestion.  Other 
variations  of  the  established  form  might  be  worthy  of 
trial. 

"  The  Greenwich  time-ball  has  been  regularly  dropped 
automatically  at  ih.  on  every  day  throughout  the  year, 
with  the  ezc^ion  of  6  days  when  the  violence  ot  the 
wind  amde  it  imprudent  to  nise  the  ball,  and  8  days  when 
t'le  severe  froit  of  last  winter  prevented  its  being  raised ; 
and  of  one  day  when  there  was  accidental  faihne. 

"  The  Deal  ball  was  not  nised  (on  account  of  higfi 
wind)  on  ro  days.  It  was  not  dropped  (through  fafloie 
in  the  telegraphic  connection)  on  7  days,  and  was  errone- 
ously dropped  about  5s.  too  soon  by  telegraph  signals  00 
one  day  ;  and  on  another  day  it  was  not  dropped  at  ih. 
o*-ing  to  telegraph  signals  continuing  up  to  ih.  ;  on  one 
day  the  current  w,xs  too  weak  to  release  the  trigger.  On 
every  other  day  the  ball  has  been  dropped  automatically 
at  ih. 

"As  regards  the  Westminster  clock,  its  errors  have 
been  under  is.  on  31  per  cent,  of  the  days  of  observation, 
between  is.  and  2s  on  47  per  cent,  between  is.  and  3s.  oa 
18  per  cent.,  and  between  3s.  and  4s.  on  4  per  cent. 

''The  distributioo  of  time-signals  to  all  parts  of  the 
ooimtry  contmues  to  be  made  on  the  same  system  as  in 
fate  years,  by  means  of  the  chronopher  at  die  central 
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cAce  of  the  Post  Office  telegraphs.  In  connection  with 
diis  system,  I  would  express  the  hope  that  the  proposal 
laaublisb  an  iMXirtjr  aifDal  at  the  Start  Point  will  be 
banc  in  mind. 

"Last  aotuama  tdasmUe  detendnatfam  of  the  lonri- 
tede  of  Leiden  was  ntaoe  wtib  Kieat  care  by  M.  M. 
Bokfanyzcn.  The  interchange  of  signals  between  Green- 
wich and  I  cidcn  occupied  nearly  tour  months.  I  may 
here  remark  that  the  A  nencan  extension  of  longilmlc 
Cinicd  out  under  Conimander  (".rccn,  U.S.N.,  to  which 
reference  wa>  made  in  the  last  report,  will  be  n)o4  useful 
for  the  transit  of  Venus  m  1882.  Cannot  a  liritish  officer 
be  found  to  complete  the  operations  for  .Australia  and 
New  Zealand?  I  iament  that  this  Jus  not  been  done. 
Mr.  GiU  iMM  wfartA—  At  aaemafT  votk  for  the 

The  foBoviqf  iaipwlant  general  iCflMfks  conclude  tiie 

ICpOlt  !— " 

^The  piMHt  neethg  may  allbid  a  HKiag  oppor- 
tunity for  tte  esptession  of  my  views  on  the  general 

objects  of  the  Observatory,  and  on  the  duties  which  they 
imp  'se  on  all  who  ,Trc  actively  concerned  in  its  ( onduct. 
Assummg  as  beyond  dispute  that  these  ought  to  be  carried 
out  in  a  spirit  liberal  in  itself  and  honourable  to  the 
nation,  I  proceed  to  st,-\te  my  opinion  on  the  line  of 
action  whiLh  they  suggest. 

"The  object  prescribed  to  the  Observatory  is  the  pro- 
■MMion  of '*  Astrononii,  and  Navi^jation."  And,  since  the 
abolition  of  the  Uoard  ot  Longitude  the  second  of  these 
objects  (whtcll  UKOrically  gave  lise  to  the  introduction  of 
the  first)  presses  ajpon  the  directors  of  the  Observatory 
nuKh  more  strongly  than  before.  Coosidofiiig  then  the 
claims  of  aalrooomy  at  b  ariitg  on  navigatiaii  aad  our 
icspoosibilities  in  rafinence  to  tnem,  we  nud  dut  those 
fcsponstbilities  are  by  no  means  narrow.  Whatever  the 
cost  of  the  scientific  world  may  do  or  may  not  do,  we  are 
lltipoBsHite  for  determinations  of  the  fundamental  elc- 
nMSts  of  sidereal,  solar,  and  especially  Iun.-u  astronomy, 
with  the  highest  accuracy  that  modern  skill  can  secure. 
The  same  apparatus  of  instruments  and  of  mathematical 
treatment  which  fix  the  places  of  fundanH-nla]  siar.s  will 
•pftly  to  those  of  other  stars  ;  the  same  which  apply  to 
the  s«in  will  apply  to  planets  and  comets  (not  unconnected 
«4ih  solar  theory,  by  virtue  of  perturbation)  and  even  to 
satelhtes.  And  we  could  hardly  consider  ourselves  as 
discharging  our  duty  to  the  more  educated  portion  of  the 
nation,  or  as  aiahiuhiing  our  proper  positkn  in  the  world, 
if  we  did  Mt  inehide  in  oar  operacisna  that  latter  ofr 
^oots  of  Aefim-OMntloned  ohjects. 

"  But  new  astronomical  subjects  have  arisen  of  which  no 
one  dreamed  when  our  constitution  was  first  fixed.  The 
fir-t  of  these  was  the  measures  of  <iouhle  stars.  Hut  this, 
though  important  as  ever,  ha-i  almo.-ii  disappeared  from 
our  view  when  occupied  with  sol.ir  and  spectrnscopic 
phvsi  -s.  I  yield  to  no  one  in  the  interest  which  I  take 
in  these  subject*,  and  in  the  admiration  with  which  I 
regard  the  positive  conclusions  and  the  problematic 
soggestioBs  which  are  founded  on  them.  Bat  I  still  point 
out  that  these  are  not  parts  of  oar  crWaal  qrston*  (tnd 
their  connection  with  the  CiCCawiA  Otacisatuiy  Is  at 
any  time  liable  to  question. 

*I  now  advert  to  the  general  subject  of  navigation.  And 
firat  1  remark  that  mn^mctisTi,  in  its  ordinary  and  nautical 
form.  Is  indisputably  a  pro|>er  subject  for  the  Observatory. 
Bat  within  the  present  century  there  have  arisen  : — the 
accurate  examination  of  maj;netic  irregularities,  the  par- 
ti.tl  reduction  of  daily  irregularities  to  practical  laws  i still 
w  inting  theoretical  explanation),  and  the  establishment 
of  the  simultaneous  co-existence  of  occasional  disturb- 
aDce»  covering  the  whole  surface  of  the  earth.  Connected 
with  the>e  is  the  observation  of  magnetic  currents  through 
the  terrestrial  soil,  registered  at  Greenwich  for  many  years 
p.ist,  and  now  attracting  attention  on  tlio  Continent. 
Pcrha^  no  branch  of  physics  bears  the  same  prospective 


importance  as  these.  Yet  I  conceive  that  their  continued 
study  in  this  Observatory  requires  special  authorisation. 

"  The  original  views  in  making  astronomy  contributory 
to  navigation  were  limited  to  observations  of  the  moon. 
But  in  the  latter  part  of  the  last  century  the  possibUi^  of 
making  chranometers  snbservieat  to  the  determination  of 
longitude  (a  subject  to  which  the  late  Board  of  Longi- 
tude gave  good  attention,  and  to  which  the  Government 
ha-N  alw.ivi  offered  liberal  rewards)  was  proved,  and  in 
the  present  century  the  iin|)rovement  has  been  vciy  great, 
rhi-.  Ii.li  Ijceii  etfccted  1)>  our  1  lydrogr.iphical  Office 
(mainly  through  the  action  of  the  Ob-.ervatory).  partly  by 
specific  rewards,  parti)  1j\  careiul  ancntion  to  the 
accuracy  of  every  chronoiiieter  purchased.  And  the 
practical  value  of  the  chr  1:1011. etric  system  has  been  very 
greatly  increased  by  taking  advantage  of  the  galvanic 
distribution  of  time  currents,  and  by  die  galvanic  exhibt 
tion  of  baUiKlrans  and  other  s^puus.  There  can  be  no 
doubt  that  aS  tbe  agencies  Involved  In  this  qrstan  are 
wdl  employed,  and  that  they  are  a  legitimate  part  of  the 
Observatory  duty  as  originally  contemplated 

"  Still  I  remark  that  the  Observ.ii  jry  nper.itions  bearing 
on  chronometric  navigation  are  not  carried  out  to  the 
extent  which  I  could  desire.  It  is  known  to  all  persons 
familiar  with  chronometers  that  rates  of  the  chronometer*, 
obtained  while  the  ships  arc  actually  in  voyage,  woula 
possess  remarkable  value.  We  possess  the  power  of  giving 
facility  for  obtaining  these  to  a  large  part  of  our  mercan- 
tile navy,  by  exhibiting  a  time-signaJ  at  every  hour,  at 
Deal  (where  the  necessary  apparatus  already  exists)  and 
on  the  Start  Point  I  have  several  times  brought  this 
oraposal,  as  r^ards  the  Start,  before  the  Government. 
iHit  nnsacceasfuUv.  But  I  shomd  have  done  wrong  if  1 
had  omitted,  in  this  general  survey  of  die  duties  of  the 
Observatory,  to  state  my  continued  conviction  that  this 
is  a  proper  and  very  desirable  addition  to  the  other  points 
of  asMsiance  which  \\q  can  k'vc  to  nari^'ation. 

"  Next — closely  connected  however  with  the  subject  of 
navigation— is  the  knowled{,'e  of  the  !iin;;i:uil'.-j  of  distant 
ports,  as  referred  to  the  Greenwich  ( ibservatory.  And  I 
ajiproach  this  subject  w  ith  Kr'cf.  We  have  entirely  aban- 
doned the  longitudes  of  the  Atlantic,  which  have  been 
cleared  away,  before  our  eyes,  by  the  scientific  enterprise 
of  another  nation.  The  Pacific,  bearing  those  vast  and 
important  colonies,  ahnost  Mtbdy  British,  is  equally 
neglected;  though  so  much  is  ready  that  the  mission 
of  a  single  officer  would  quickly  establish  all  The  same 
aspiring  nation  wUch  has  mastered  the  Atlantic  is  now 
b«ait  (as  I  andcrrtaad)on  adding  to  its  seientifiedoiidnloo 
the  Pacific.   I  think  this  is  not  honourable  to  our  nation. 

"There  remains  another  subject,  which  occupies  no  small 
part  of  the  force  of  the  <  )bservatory,  and  which  I  am 
unable  to  connect  with  either  of  the  two  great  divisions 
to  which  1  have  alluded — the  subject  of  meteorology.  It 
is  exceedingly  popular  in  the  country,  perhaps  because  it 
requires  little  of  expense  or  of  science.  It  is  also  pursued 
at  many  foreign  observatories,  where  vast  numbers  of 
ob$cr%'ations  are  produced  without  attempt  at  classifica- 
tion or  reduction.  We  at  least  are  not  amenable  to  this 
accusatiOBj  and  may  appeal  to  OUT  reduction  of  more 
than  tweoqr  years'  colkctcd  ofaaervalioas  as  givfa^g  matter 
of  permanent  Interest  to  the  more  scientific  meteorologist^ 
and  even  to  the  geologist  Still  I  call  attention  to  tbn 
fact  that  this  is  a  subject  which,  though  Introduced 
mainly  by  myself,  I  regard  as  foreign  to  the  original 
'Astronomy  and  Navigation'  of  the  <  ibscrvat'jry. 

''There  is  still  a  mitter  for  consideration,  not  in  our 
observations,  but  in  the  mechanism  by  which  they  are 
made  .^\.iilihle  to  the  world — I  mean  our  printing.  I 
h.-ivc  repeatedly  expressed  my  opinion  that  the  extent  of 
our  printing  is  far  too  great :  not  in  the  full  exhibition  of 
reductions,  but  in  the  minute  details  of  individual  obser- 
vations. There  are  printed  every  year  more  than  7000 
transits  or  dtde  readu^  each  wntiTtipg  of  6  or  7  hidi- 
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vidual  readings,  of  which  only  the  mean  is  useful.  I  do 
not  believe  ihai,  since  the  year  1835  at  least,  any  person 
in  the  world  except  ourselves  has  actually  taken  a  mean. 
As  each  reading  contains  3  or  4  figures,  there  are  printed 
in  each  year  something  like  150,000  useless  figures.  Re- 
liance must  be  placed  somewhere  on  the  skill  and  fidelity 
of  the  observer,  and  (considering  the  severity  with  which 
every  figure  of  transit-wire  and  of  circle  microscope,  and 
of  their  means,  is  examined  here)  this  reliance  may  be 

f laced  at  least  as  well  on  the  means  as  on  the  originals, 
have  reason  to  think  that  the  bulky  volume  of  nearly 
900  pages,  might  be  reduced  to  about  three-fifths  of  its 
present  size  by  omitting  those  originals. 

"  I  would  submit  for  the  consideration  of  the  Board 
whether  it  mi^ht  not  be  advantageous  that  they  should 
hold  a  special  meeting  to  consider  the  subjects  which  1 
have  indicated.  The  length  of  time  at  an  ordinary  visita- 
tion, and  the  circumstances  under  which  the  Board  meets, 
are  not  sufficiently  favourable  for  the  discussion  of  broad 
questions  of  Observatory  policy." 


HOLTZ'S  ELECTRICAL  SHADOWS 

IN  an  extremely  elegant  series  of  researches  Prof. 
W.  Holtr  of  Berlin  has  lately  brought  to  light  the 
existence  of  a  new  class  of  electrical  phenomena,  to  which 
their  distinguished  discoverer  has  assigned  the  name  of 
Electric  Shaiiow-figures.  Though  nearly  six  months  have 
elapsed  since  they  were  described  in  the  Proceedings  of 
the  Goitingen  GtstlUchafl  der  Wisstmcha/ten,  no  detailed 
account  of  them  has  appeared  in  any  English  journal. 
Yet  the  shadow-figures  are  remarkably  easy  to  produce, 
and  the  whole  research  is  of  extreme  simplicity,  as  very 
httle  apparatus  is  required  beyond  the  simplest  odds  and 
ends  to  be  found  in  every  physical  laboratory,  the  only 
large  instrument  necessary  being  one  of  Holtz's  electrical 
machines. 

The  fundamental  arrangement  is  that  shown  in  Fig.  1. 
From  the  discharging  rods  of  a  Holtz  machine  the  brass 
balls  are  removed.  To  the  left  rod  there  is  attached  in 
place  of  the  ball  a  circular  disk  of  some  10  to  20  centi- 
metres diameter,  having  its  front  face  either  flat  or  slightly 
concave.  To  the  right  rod  a  point  is  fixed,  and  it  is 
drawn  back  till  from  6  to  15  centimetres  disunt  from  the 
didc.  A  piece  of  silk  or  satin  of  the  same  size  as  the 
front  surface  of  the  disk  is  laid  upon  it  while  the  machine 
is  in  action,  it  adheres  of  itself  to  the  surface,  and  the 
preparation  is  now  complete.  Before  the  silk  is  placed 
over  the  disk  a  small  "  brush"  discharge  of  blueish  light 
is  all  that  can  be  distinguished  at  the  point  of  the  right- 
hand  discharging-rod  :  but  this  now  changes  to  a  very 
faintly  glowing  star.  At  the  same  moment  the  central 
region  of  the  silk-covered  disk  exhibits  a  peculiar  glim- 
mering light  over  a  well-defined  circle.  The  utmost  care 
is  needed  to  shut  out  ail  extraneous  light  from  the  room, 
otherwise  the  delicate  appearances  which  follow  cannot 
be  seen.  It  is  upon  this  circular  patch  of  feeble  light  that 
the  shadow-figures  are  thrown.  Its  pale  gleam  becomes 
more  vivid  when  the  machine  is  more  energetically 
worked  :  it  enlarges  in  area  but  diminishes  in  brightness 
as  the  point  is  drawn  back  from  it,  and  contracts  with  an 
accompanying  increase  in  brightness  as  the  point  is 
brought  nearer.  It  is  possible  to  obtain  a  similar  glim- 
mering surface  also  upon  a  large  metal  ball  covered  with 
silk  and  attached  to  the  rod  in  place  of  the  concave  disk, 
or  instead  a  screen  made  of  two  or  three  folds  of  silk 
stretched  over  an  ebonite  ring  may  be  nlaced  between  the 
two  discharging-rod-;,  the  ends  of  botn  being  furnished 
with  points.  In  each  case  it  is  important  that  the  silk  be 
without  crease  or  wrinkle,  otherwise  an  evenly  illuminated 
disk  of  light  will  not  be  obtained. 

If  now  a  body  of  definite  outline  of  form  be  interposed 
between  the  point  and  the  disk,  an  electrical  shadow  of 
it  will  be  cast  upon  the  luminous  circle.    These  shadows 


are  truly  electrical,  not  optical,  for  all  bodies  do  not  cast 
them,  and,  more  curious  still,  different  bodies  though  of 
the  same  shape  may  cast  differently  shaped  shadows. 
Conductors  of  electricity  cast  well-defined  shadows,  and 
so  do  semi-conduciors,  such  as  wood  and  cardboard. 
True  insulators  of  small  dimensions  cast  no  shadows. 
The  insulation  or  non-insulation  of  the  conducting  bodies 
makes  no  difference  in  their  shadow-giving  power.  A 
cross  cut  out  of  cardboard  casts  (as  in  Fig.  1)  a  well-defined 
shadow  at  the  centre  of  the  field,  but  the  exterior  portions 
are  somewhat  hazy.  An  ebonite  cross  casts  no  shadow. 
A  cross  made  up  of  two  strips,  one  of  cardboard,  the 


Fic.  I.— Ekclri<  th.tdow  cast  by  a  cardboanl  cross. 

Other  of  ebonite,  f.)stened  with  shellac,  casts  only  a  single 
bar  of  shadow.  Rings  of  tinfoil,  cardboard,  or  wire  also 
cast  shadows.  Such  small  objects  are  conveniently  held 
by  attaching  them  lo  the  end  of  glass  rods.  The  size  of 
the  shadows  increases  if  the  objects  are  displaced  from 
their  central  position  to  right  or  left.  A  strip  of  card  or 
thin  metal  casts  the  same  shadow  whether  it  be  held 
broadside  or  edgeways  in  the  field.  A  wire  grating  having 
5  millimetres  width  between  the  bars  obscures  the  fiel<l 
like  an  opaque  body.  Breathing  on  a  strip  of  ebonite  or 
glass  renders  its  surface  a  feeble  conductor,  and  it  casts  a 
transient  shadow.  A  glass  rod  heated  at  one  point  casts 
a  shadow  at  the  heated  point,  the  shadow  dying  out  as  the 


Fig.  1.—  uniiDoul  (isuredirojecttd  through  aperture  in  cudboanl  Krcen. 

rod  cools.  No  shadow  is  cast  by  a  conductor  whose  surface 
is  completely  covered  by  insulating  material,  such  as  a 
shellac-covered  wire  or  a  glass  tube  containing  water,  but 
dry  externally.  The  smoke  ascending  from  a  cigar  casts 
moving  shadows  upon  the  silken  screen.  If  a  small  ball 
be  fixed  upon  the  left  discharging-rod  in  place  of  the  point 
the  shadow  on  the  silk  is  poor,  but  a  second  shadow  is 
observed  upon  the  surface  of  the  ball,  and  this  is  exces- 
sively small,  reminding  one  of  the  diminished  erect  virtual 
optical  imnge  in  a  small  polished  ball.  This  one  experi- 
ment succeeds  best  if  the  ball  be  made  the  positive  con- 
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dnonr.  Fortlieotlierexperiinents it inakeslittledifl'erence 
whathw  tlM  dcctrificatioD  of  the  potot  be  positive  or 
DQgalire^  cammtttiat  lAcD  the  point  is  positively  electrified 
the  flhiininited  iwfiMe  i«  «  Gme  lamr  than  when  nega- 
tiffdy  electrified.  A  larger  disk  of  light  can  also  be  ob- 
tained by  working  the  machine  at  a  greater  velocity,  but 
■t  the  same  time  the  shaio^s  are  rather  smaller. 

Prof.  Holtz  hai  abo  obtained  the  inverse  phenomenon 
of  luminous-Jii^urts  by  two  different  means.  If  two 
pointed  needles  are  fixed  horizontally  side  by  side  upon 
the  discharging  rod  opposite  to  the  diik,  thrrc  .ippears  a 
vertical  streak  of  light  across  the  glimmering  field.  If 
the  needles  be  replaced  by  a  horizontal  strip  of  metal  with 
its  edge  directed  toward  the  disk,  a  vertical  bright  streak 
u  also  produced.  A  short  metallic  tube  af!ixcd  to  the 
dischaigme  rod  produces  on  the  disk  a  dark  central  spot 
surrounded  by  a  nebulous  bright  ring.  The  fecoad  kind 
of  bumiiuMt-figHn*  is  pnxlooea  ia  ue  nuDer  ahown  in 
Fig.  2,  where  a  drcdar  disk  of  metal  or  cardboard  having 
a  central  aperture  of  recognisable  form  is  interposed 
between  the  point  and  the  screen.  The  result  is  a  luminous 
im.igc  of  the  aperture  which,  thou^jh  well-defined  at  the 
middle,  is  marred  at  the  outer  regions,  the  shadowed  1 
portions  appearing  to  encioich  more  u]>on  the  illuminated  ! 
parts  as  we  pass  to  the  peripheral  rej^ion.  The  following 
experiment  is  curious  : — If  a  square  aj^ei  ture  be  chosen, 
the  luminous  figure  project.-d  on  to  the  silken  surface 
shows  well-defined  corners ;  but  if  a  small  round  disk  of 
card  be  interposed  between  the  discharging  point  and  the 
tqnre  aperture  the  luminous  aqiiare  on  the  aillBea  screeii 
at  oace  exhibits  rounded  comers. 

Another  interesting  point  connected  with  die  ahadow> 
fignns  is  that  they  can  be  fixed  in  a  temponury  aunner, 
libe  lichtenbeig's  figures,  by  sifting  upon  the  sillteo  sur- 
face lycopodium-powder  or  other  fine  dust.  This  collects 
chiefly  upon  the  contours  of  the  figures,  though  under 
cert.iin  coTuiitiuns  the  liuiiinoii?  and  ^hadowcd  parts  ex- 
hibit a  Contrasted  deiiiily  m  the  depojit  of  dust  upon 
thern  These  dust  iigures  h  u  e  an  obvioui  relation  with 
those  ob;  lined  by  Wiedemann  from  the  discharge  of 
Lcyurn  Mrs  throuj^h  a  pointed  conductor  against  the  sur- 
face of  various  bodies.  It  would  be  interesting  to  ascer- 
tain whether  by  this  prooess  also  sliadow<figines  can  be 
produced. 

In  explanation  of  these  appearances  Pro£  Holtz  pro- 
Munds  the  view  that  they  are  due  to  a  rectilinear  dis- 
cbane  of  electrified  paruclM  firom  tlw  point  of  the 
discbaiaag-rod,  the  diachanie  taking  Ac  gsiend  focnt  of 
a  cone^  Dnt  in  which  the  pans  of  the  outermost  particles 
diverge  more  widely  as  they  approach  the  silken  disk. 
The  ranctioo  of  the  silk  he  believes  to  be  to  retard  the 
discharge,  and  thereby  to  increase  the  electric  density 
on  the  point.  The  conducting  bodies  which  are  interposed 
in  order  to  produce  sh.idows  act  therefore  by  deflecting 
the  flying  particles  from  their  jiath.  cither  by  absorbing  or 
reflecting  them.  In  many  cases  this  action  would  appear 
to  be  a  repulsion,  since  the  shadows  are  always  larger  than 
the  objects,  and  sutler  more  distortion  by  enlargement 
nearer  the  borders  of  the  disk.  To  explain  the  produc- 
tion of  the  double  shadows,  the  rather  doubtful  hypothesis 
is  advanced  that  there  is  a  rectilinear  discbaige  of  particles 
ia  Iwtb  directions  at  once. 

<kdie  independently  of  these  observatloBs,  the  same 
IdM  «f  phenomena  have  been  investtgated  in  America  by 
Messrs.  Fine  and  Magle  of  the  Green  School  of  Science, 
Princetown,  N.J.  These  experimenters  were  aware  of 
the  existence  of  s'lailtuvs  on  the  positive  ilischarging 
knob,  but  believed  that  they  were  the  first  to  discover  the 
existence  of  a  negative  shadow.  They  found  however 
that  non-conductors  cast  the  be^t  shadows,  and  added 
the  interesting  observation  that  the  lines  of  electrical 
action  were  deflected  by  the  presence  of  a  conducting 
body  at  the  side  of  the  field,  and  the  form  of  the  shadow 
conespondi^gly  altered.    Mcgative  shadows  were  also 


observed,  they  remark,  some  years  ago  by  Prof.  C.  A. 
Young. 

These  ahadAw-figuras  become  doubly  interesting  when 
compared  wMi  me  "mcdecularihadows'*  obtained  by 
CrMdcea  fitom  electric  discharges  in  iii^  vacua  Further 
experiments  are  probably  needed  before  their  precise 

nature  is  fully  known.  S.  P.  T. 


BEN  NEVIS  OBSERVA  TORY. 

APROPOS.^L  was  made  a  year  or  two  ago  to  erect 
an  observatory  on  the  top  of  Ben  Nevis  for  meteoro- 
logical observations,  but  nothing  was  done  owing  to  the 
want  of  the  necessary  fiinds.  A  committee  has  been 
formed,  however,  within  the  last  few  nMntha  for  tihe 
purpose  of  raising  a  testimonial  to  Mr.  David  Hutchison, 
who  did  so  much  in  opening  up  the  West  Highlands  to 
tourists  with  his  steamboats,  and  we  observe  that  it  is 
proposed  that  the  testimonial  take  the  shape  of  an 
observatory  on  the  top  of  Hen  Nevis.  The  committee 
is  a  large  and  influential  one,  and  the  proposed  scheme 
has  every  appearance  of  being  successfully  carried  out. 

In  the  meantime  the  Scottish  Meteorological  Society 
has  ( ommenccd  daily  observations  on  Hen  Nevis,  which 
will  l>e  continued  during  the  summcrmonths— the  Society 
having  accepted  a  hanasome  oflfcr  by  Mr.  C.  L.  Wragge, 
who  has  had  experience  of  such  work,  to  climb  to  the  top 
of  Ben  Nevis  every  morning  in  time  to  make  observations 
there  at  9  a.m.  A  complete  set  of  the  best  instruments 
has  been  procured.  The  barometer  (a  /Sfr/w),  is  an 
excellent  instrument,  and  is  constructed  to  read  as  low 
as  3)-ooo  inches,  in  the  procuring  of  which  Mr.  Scott  of 
the  Steteorological  Office  kindly  gave  his  assistance.  On 
Tuesday,  May  31,  Mr.  Wragge,  with  Mr.  Livingstone,  of 
the  Public  Schools,  and  nine  workmen  asc  eniUnl  the 
mountain,  and  the  instruments  were  fixed  and  secured  in 
proper  positions,  and  all,  including  the  barometer,  were 
found  to  be  in  good  workln;;  onler.  The  regular  observa- 
tions began  on  the  following  day,  June  1,  Mr.  Wragge 
being  at  his  post  on  the  top  of  the  Ben,  4406  feet  above 
the  sea,  at  9  .>..m.  He  remains  an  hour  at  the  top,  and 
makes  three  observations,  viz.  at  9,  9.30,  and  10  a.m. 
Even  during  the  stormy  weather  of  Saturday  last,  the 
observatkms  were  made  and  the  observer  back  to  Fort 
WllUam  at  1.50  p.m.,  on  which  oeeasioa  liie  temperature 
attfae  top  was  as  low  as  38°-o. 

Simultaneously  with  the  Ben  Nevis  observations,  a 
complete  scries  of  observations  arc  also  made  near  sea- 
level  by  Mrs.  Wragge.  These  ob,servations,  together  with 
the  observations  made  at  the  neighbouring  stations  of 
Roy  Uridt;e,  Corran,  l.andale,  .•\irds,  Lismore,  and  Dalnas- 
pi  lal  (1450  feel  above  the  sea),  will  give  the  data  required 
in  dealing  with  some  of  the  more  important  problems  in 
meteorology. 


NO  TES 

Amonost  the  few  existing  iruiituliotu  for  the  higher  educa- 
tirjn  of  wiitnen,  jicrhaps  none  has  done  better  work  during  the 
last  thirty  years  in  a  quiet,  unobtruuve  fashion  than  Bedford 
College,  York  Place.  Theieeeat  action  of  London  Univerrity 
ia  opeoiag  its  dtgwsi  to  WOOMn  has  ^vea  a  freih  impctas  to 
women's  edueadott  $  and  Bedtod  College  has  setitvdf  the  task 
of  providing  tlie  training  for  which  lyjmlon  Univers  ty  offer* 
only  the  teat— «  task  in  which  it  has  already  achieved  such 
sacceas  is  to  give  a  sure  pramlse  of  a  brilliant  future.  The 
ftnds  however,  at  Its  ditpossl,  derived  mainly  from  the  beqasst 
of  dM  iaie  Hn.  Rcid,  prove  inadequate  to  the  strab  thus  put  on 
its  rcs  iurccK,  and  in  ai^iie^l  for  support  i»  now  being  circulated 
which  deserves  the  attention  of  the  friends  of  education.  In 
that  appeal  details  of  the  work  and  aim  of  he  CollfRe  will  be 
f ouad.   Space  will  only  allow  us  to  add  that  cub:icriptiou  will 
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be  received  by  the  hoo.  »ecrtliiy,  Bedford  CktUege,  8  ud  % 
ytHkPtace^  W. 

AmoN'G  the  houses  of  hUtorical  intere-'t  on  which  the  Council 
of  the  Society  of  Arts  have  jiuit  erectrd  meuuxrial  tablets,  is 
No.  35,  St.  Martin's  Street,  f,<ice»w  Sqaue^  in  which  Sir 
Isaac  Newton  lived  fur  some  time. 

M.  LittrK,  ilic  eminent  philologist  and  philosophical  writer, 
died  on  the  Ut  ioiit.,  .it  the  age  uf  eii^bty  yean.  His  celebrated 
I^wnch  dictionary  is  probably  tbe  best  dictioiMury  ever  puUi^Jied 
in  any  lao^iuage  ;  not  only  is  itt  BflAod  diaroaghly  soieatific,  but 
it  contains  nearly  evwy.iiBporttat  MicntUie  tam in ue  is  Frawh 
scientific  literature.  * 

Lasi  lu^ht  a  comphniciitary  dinner  was  given  at  Freemasons' 
Tavern  to  Dr.  Danford  Thomxs,  the  new  C^jruiicr  fur  C  entral 
liiddlcMK.  Over  a  hundred  rcj>ieseatatives  of  the  various 
ptofMioiM  wen  pitiMt;  Dr.  B.  W.  RichaidsOB  ww  hi  die 
cUr. 

TlBl  MMMrsasMMr  of  the  Society  of  Arts  and  tbe  Civil 
Bmiiae(r%  oa  Tlmnday  and  Piidajr  Im^  woe  a»  ■rati  neeoi- 
fal;  «veraooopM|ilewcnpc«MntttaHb. 

The  anniversary  meclinij  of  the  Vicnti.i  Academy  was  held 
ou  .May  30.  K.  Maly,  Prufeiksor  uf  Cheuii&lry  at  Gratz,  aud 
F.  lippicb,  riofMoc  of  fhgpiioi  it  ftagM^  WCK  cleeltd  «oc^ 
rtrpondenta. 

Tius  Dundee  Nuturalists'  Society  luvc  three  dredging  expcdi- 
tions  in  their  programine  of  excm&iunt  this  summer — one  on  June 
II  to  Sk  Andrew's  Bay,  nseoond  on  July  ao  to  tbe  Bell  Rodtt 
nadndMon  August  31  In  Lnnui  Bay. 

Un.  Edison  bn»  written  to  M.  Geaieo  Boiov  adthig  for 
lao  horse-power  to  work  the  Ivrgt  gCBCntorhe  b  MMli^C  to 
Paris  ibr  tlie  forthcoming  exhibilioB. 

BxmimMTS  sre  bdngf  made  with  a  view  to  raaniiv  tnini 

through  the  St.  Gnth^r  !  T.:iinc!  (  y  electricity,  with  motive 
power  obtained  fruiu  the  Kcu^  and  ihc  Te^sin.  The  boring  of 
tho  Ariberg  tuanel  proceeded  last  month  at  the  rate  of  six  and  a 
half  aMtm  per  day.  Tlie  malung  of  tbe  liaea  of  aocets  will 
Aofdy  Iw  wndertaken. 

At  an  examination  held  by  the  Sanitaiy  Institute  uf  Great 
Britain  oajana  a  and  3,  lix  candidates  presented  lbankclvc!>, 
nad  the  Tnstitnte'i  certificate  of  oompcteacy  as  Local  Sweyor 

was  awarded  to  Sauiuel  S.  Griuiley  and  to  Arthur  Whitcambe, 
and  tbe  Institute's  certificate  of  competency  as  laspeetor  of 
Munaees  was  awarded  to  John  Latoln  Cowdcnqr,  to  Joaaph 
R^n*,  and  to  William  Willunson. 

Wb  have  nedved  a  copy  of  a  paper  by  J.  H.  Collins,  F.G.S., 
ptibHsbed  in  the  >wnM/  of  die  Refal  Inadlndon  of  Cornwall, 

No.  xTiii.,  which  contnin-^  analysea  of  tbft  HCW  niiaerals  Hen- 
woodilc,  Eny^ile,  Duporthite,  PenwilMte,  as  weM  as  of  other 
adnerals  and  rocks.  Gi>od  analyses  of  minerals  are  always 
aMfiU  for  reference ;  and  Mr.  Collins  is  rendering  a  tenrice  to 
■dence  in  pnhlUhingdie  reanlta  of  hia  work.  His  paper  wonid 
have  been  more  valuable  had  he  mentioned  the  mcAoda  cat- 
ployed  for  separation  and  determination  of  the  mineral  oon- 
stituentt,  as,  fur  instance,  in  the  analyscN  of  minerals  oonlaining 
alumina,  iron,  and  phosphoric  add.  It  would  likewise  aave 
tnmble  if  tbe  ptroanlage  com  portion  of  his  assumed  formnlse  for 
adncials  were  placed  in  parallel  colmua  with  dw  qaaadtiei 
•btaiaad.   That  they  agree  "  fairly  wett" lin  IHdt  vafM^ 

Tni  earthquake  xhoefct  on  Mount  Vetavhi*  were  followed  on 

fha  lit  inst.  by  a  strong;  cniption.  llro.n!  and  active  .i^trcimH  of 
Ina  raa  qnickly  down  the  north  east  side  of  the  mounlaia. 


A  SHUCK,  of  earthquake  oocurred  at  Serajcwo  (ikHsia)  oa 
Jmo  a^  at  ^  4aak  aja.,  dwntion  a  aac; 

On  the  i>t  in  t  the  Duke  of  Fdinburgh  placed  the  top  stone 
on  the  new  Lddystone  Li^hthou^e.  The  stonework  of  the 
structure  has  now  been  completed  after  a  labour  of  three  year*. 
The  laatcm  has  yet  to  be  placed  on  tbe  lop  of  the  itmctnn^aad 
tbe  flbmiaating  spparatm  has  to  be  fixed,  and  aU  d»  ialenMl 
fittings  are  to  be  apj  licd,  but  this  is  work  that  can  boaairled  Oa 
at  any  time  of  the  tide,  *o  that  the  whole  of  the  walk  wQl,  it  ii 
expected,  be  completed  in  another  year,  twdvt  W^mflia  witfa 
the  period  ^tipulated  in  the  contract. 

In  a  report  on  the  health  of  Swatuw,  ju-t  published  l>y  order 
of  tbe  Inspecior-Gcnerai  of  Chitese  Maritime  Cn.->lon).s  Dr.  B. 
J.  Scott  refers  to  a  pJagne  of  caterpiiUn  which  vtxited  dw 
neighbcarhood  last  nmmer,  fiteially  oovering  the  fir  trea^  oa 
which  they  lived  cKclusively,  and  leaving  them  perfectly  deiiuded 
of  leaves.  The  hill  ;»ides  in  many  places  looked  as  if  a  fire  had 
passed  over  the  trees  and  scorched  them.  Tbe  Chinese  were 
very  much  afraid  to  handle  these  caterpillars,  as  they  dcctased 
that  they  were  exceedingly  poisonoa*,  ud  Dr.  Seott  rays  they 
are  to  some  extent  right,  3^'.  he  krew  uf  two  fuieigBara  who  were 
injured  by  them.  When  cru-hol,  they  exuded  «  glntlnous  liu id 
of  a  light-green  colour,  very  irritating  to  the  .••kin,  and  prodaeing 
rash,  wliicb  caused  mncb  inconvenience  for  ten  days  or  a  fort- 
night. 

Dr.  liAUN  has  recently  published  a  work,  in  which  he 
gives  photographic  reprodnctions  of  nMre  than  oae  bandied 
thia  aaetionB  of  mcleorilei  on  diiity'two  |Jata«i.  In  that  dass 
of  meteoric  stones  which  hear  the  name  of  chondrite  ,  on 
Bconnt  of  the  cuHou.s  r<  und  nuclei  they  contain,  Dr.  llabn 
believeN  he  cm  ilcu.onstrate  tbe  cxL-.ttncc  of  a  whole  serica 
of  orgaiiic  forms  belonging  to  the  animal  world.  A  aa^ 
ber  of  tbe  sections  shows  n  ttractare  doaeiy  raitmbling  oorab. 
Or.  Weinknd  publishes  an  article  oa  thU  subject  in  No.  16 
of  the  AuilanJ,  Dr.  Ilahn  having  placed  the  thin  sections 
at  his  dispo  al  ;  .md  he  state>  that  he  gainc<l  the  convicti  in  that 
he  was  really  beholding  remains  of  animals  belf>nging  to  the 
family  of  Favosites,  well  known  among SQariaa,  Devonian,  nad 
Coal  fbaals.  For  further  information  we  mast  rtfer  oar  readers 
to  die  ardde  amndoaed. 

Am  eptdeDde  aaMtnir  A«  crayfiah  of  all  the  riven  tad  rfandola 

of  tbe  Stettin  district  has  led  to  tlw  fiiwtrlfltf  destanetioa  of  Aat 
crustacean  in  those  walcD'. 

Ilf  die  north  of  France  great  devastation  is  caused  by  Urge 

ticl  l  i:iiLC  (.-frT  di';'/ (i>T<j/;V)  ami 'n.i^  the  crops.  The  plague  is 
particularly  fcvere  in  the  departments  of  Seine^-Oiae,  Kure-et- 
L<jire,  Ubet,  Sehw^-Maina,  Yonna^  Anbe^  Mame,aadHaato 

Marnc. 

"  La  Beulb  jAROiNlkM^"  one  of  tbe  largest  clothing  esta> 
bliduaents  hi  Paris,  is  easploying  with  raeeen  magnetn-cleetrlc 

machines  for  the  transmission  of  power,  from  the  b  ■  nu  nt 
to  the  top  of  tbe  building.  The  two  machines  have  betu  built 
by  Siemens  Brathaa. 

An  o]  era  performed  on  the  ^f.i.-c  of  the  P.nris  Grand  Of^era 
House  was  heard  satisfactorily  at  the  kuc  kichc  Opera  lb  use  by 
a  number  of  French  ofBdab  a  few  daysagr>.  Tbe  feat  was  p«r> 
formed  with  die  new  Adcr  tdephonc^  of  which  the  pecnliaritte 
have  not  been  iMidepnblle.  Tbe  pcrfbraiaace  wUI  faa  rapealad 
at  the  International  Exldbititni. 

N.  MsnVKOFFSKY's  report  on  his  anthn  j-iln-ic  1!  •<  luri  cy  in 
the  Crimea  {Tzzfitfa,  1881,  fasc.  2)  contains  inltri  !>!ing  lue.-^jure- 
ijient.^  of  .>'fculU  I  f  ihe  Crinie.in  l  iirtars— the  pure  Steppe  1  artsrs 
who  do  not  present  a  mixture  with  Greeha,  as  the  aowh-coact 
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Tuiars  d.i,  nor  with  the  Nogal,  who  arc  now,  however,  not 
After  having  measured  the  skulls  of  about  200 
he  finds  Hut  the  cephalic  iodes  is :  0*908  for  childxen 
1 4  to  7  yean  old,  o'SSa  fran  S  to  9  yean,  0-876  from  to  to 

II  years  O'Syi  frum  13  tn  14  years,  o  from  15  fo  19  yean:, 
and  0*845  from  20  to  23,  l)cing  the  avcrajje  fr  im  82  measure- 
menta.  When  discu- sing  the  figures  received  for  27  very  pure 
rtpraentatim  of  Taitar%  he  thowa  that  the  maximnm  (tgatt% 
ncK,  fa  km  tmmt  fnm  o-SW  to  0*903,  nad  flw  nlnimun  in 
two  ca.«e$,  0789  and  0*800  ;  for  the  21  others  the  iodes  varies 
Compeu-atiTcIy  little,  namely,  from  0*832  to  O  876.  M.  Merej- 
koiT-ky  ba.s  oh  rrvcd  ani.niij  the  'I'artar  women  ihc  iise  of 
tattooing  in  small  )>pola  lietween  the  eyebrows  and  on  the 
forehead.  As  to  the  slriatag  the  naik  r^,  which  is  MfKttA 
cvBywhere  among  the  women,  and  lawwlmea  also 
M.  IferejkoflsVy,  after  having  dicensnd  tht  aaar 
other  j-e  jiles,  arrives  at  the  c  inclusion  that  It  is*snrviva]  from 
the  time  when  the  whole  skin  was  .stained  with  red,  originally 

Thk  ppy"^cr<i  of  WhaVcarewarewa,  New  /enlninl,  nre  stated  to 
have  lately  l^een  in  a  state  of  agitation,  throwing  hot  water  to  a 
great  heij^ht.    'Ilie  natives  anticipated  still  fwtbCT  cnptfona. 

The  ge)'^«rr>  )xwt  been  dormant  for  six  months. 

Thk  Annuil  Report  for  1879-80  contained  in  the  /'rivetiiingi 
of  the  Nonvich  Geological  Society 'complains  of  the  littk:  interest 
taken  in  the  work  of  the  Sodetj  bj  the  mcmbcn }  the  balk  of 
IketraikaMWStote  daa»  tf  Oe  wiBbcn  of  the  CMogical 
Suvey  stationed  in  the  neigfaboorbood.  The  presidential  address, 
by  Mr.  J.  H.  Blake,  "  On  the  Age  aitd  Relation  of  the  so-called 
'  Forest -bed  of  the  Norfolk  and  SaiTolk  Coast,""  is  of  con»ider- 
able  interest.  It  has  been  scparatelj  reprinted.  Among  the 
flCb«  papeif  is  one  on  **Tte  SofadiTiiiaBs  of  Ihe  Chalk,*  l>y 
Mr.  A.  J.  jukes-Browne. 

THE  Twenty-Third  Report  of  the  East  Kent  Natural  History 
<  contidM  soaat  of  dte  more  important  papers  read  during 
W«  vagMl  to  «M  that       brtomt  of  sane  of  the 
iMhiiw  la  die  wiUm  and  irarh  of  tto  Society  k  not  so  great 

as  it  might  he,  and  that,  as  In  not  a  fcw  4inilar  socielie<^,  the 
balk  of  the  work  fsUs  on  the  shouUion  of  0  few  of  the  more 


Wk  arc  (;l.id  to  find  a  decided  irnpr  nement  in  No.  1,  vol.  «. 
of  the  CaniiJiiin  Valitraliti.  Tlie  papers  are  mostly  jjeological, 
a  large  proportion  are  original,  or  at  least  of  purely  rriimdian 
wigin,  and  all  of  scientific  value.  Princiitai  Dawxon  contributes 
■ooae  iBportant  Palseontological  N  tes,  and  there  is  a  long  paper 
bjr  Mr.  K.  Chalffloa  OB  the  Gtaddi  PheaNneaa  of  the  Bay 
Chaleur  Region,  with  a  map.  Dr.  G.  H.  DawB<iB  writes  of  the 
Geology  of  the  Peace  River  Region.  Ap|>cndc(i  arc  Meteoro- 
logical Notes  for  tSSo,  and  a  carious  statement  as  to  the  Niagara 
FfelialmviivbeeodrjrferAdjtjr,  Maich  3l«  iSit. 

Naiurtt  N^rvitatts,  the  fi irtni.jh!ly  list  of  novelties  in  scientific 
Uteratore,  started  some  lime  ago  by  Friedlauder  uf  Beriiii,  con- 
tiaoes,  we  are  glad  to  see,  to  flourish.  It  is  fahwhtfrt  to  be  of 
fcal  service  to  workers  in  science. 

Ma.  JoscKLlNK  Bagot  and  Mr.  Drummond,  of  the  Grenadier 
Goards,  accompanied  by  Mr.  T.  Wright,  the  winner  of  the 
Intenaitioaal  Balloon  Contest,  went  up  in  a  balLioB  from  the 
Ckysml  Pdaoe  on  the  lat  imt.  at  I  pim.  When  the  ropaa  were 
loosed  they  ascended  to  the  height  of  $000  feet,  and  travelled 
slowly  In  a  south-westerly  direction  for  the  distance  of  about 
eight  miles.  The  balloon  then  su  idenlv  sunk,  but  hallisl  lieing 
dirown  oat,  it  rose  again  to  800O  tcct,  and  travcrve  l  in  the  direc- 
tlorfKffflBV  The  aeronauts  then  descended  in  a  field  aboat 
a  qoarter  of  •  atie  froai  the  Grand  Stand,  which  thqr  reached 
n  time  to  w  ifria  the  me  for  the  Perfay, 


Sift  R.  Tbmplx's  lecture  on  the  Uke  region  of  Sikkim  is 
given  in  the  cnRcnl  iisne  of  the  GeogmpUcel  Soeiaqr^  /Swmi 
«V'>  iUoaUtttdhgpacoptaiaMyoodaoBwveijrfcMd  cngmviags 
from  the  anther's  iketche*  on  Ae  spot   The  other  papers  are 

a  translation  from  the  K  ussian  hy  Mr.  Deliiiar  Morgan  of  I  >r. 
Regel's  account  of  his  expedition  from  Knidja  to  Turfan  in 
1879-80,  and  Mr.  F.  C.  Selous'  note*  on  recent  esploratioH  la 
Ma^btma-Und,  the  Utter  of  which  odds  aoBwthiBg  to  onr  know* 
ledge  of  the  hydrography  of  the  Zambesi  besfai,  and  is  oeeom- 
panied  by  a  map  in  the  text  showing  the  routes  of  Mr.  Selous  and 
others.  The  geographical  notes  relate  chiefly  to  the  work  of 
vari  >as  expeditions  on  the  Congo  and  other  parts  of  West 
Aflrica.  There  are  also  notes  of  some  interest  00  the  tne  name 
of  the  Chokehaa  and  on  Richmond  Golf,  Hedoaa^a  Bay.  Mr. 
James  Stevenson  contribntes  a  memorandum  of  the  longitude 
of  Lake  Nyassa,  which  b  followed  by  a  full  abarract  of  the 
piQoeiBuip  or  loe  fwh  aso  jwmD  ueogmpeiCBi  socmiMiL 

The  paper  hy  General  Pitt-Kivrrs  annonnced  last  week  will 
be  read  at  the  Anthropological  Institute  on  the  I4ilt,  not  7th 

The  additions  to  the  7<ii>Iogical  Society's  Gardens  during  the 
past  week  include  a  Macaqae  Monkey  {Macanu  eyttamolgut  i  ) 
from  India,  presented  by  Mr.  W.  Nogaet;  eVelpinePhalangcr 
( Phalan^ista  vtt'fma  t )  from  Anatalia,  preaented  by  Master  H. 
Berridt;e ;  ten  Green  liiaids  {Ltutrta  oMUEr),  Enropcan,  pre- 
«nlrd  by  Mr.  H.  N.  Moselcy,  F  Z.S.  ;  two  Ostriches  (StrntAw 
ramtlutS9)  from  Africa,  two  White-backed  Piping  Crows 
[Cynincrhina  ImtoMota),  a  I.aughing  Kin^sher  (/Jofr/tf  ^gnnito'^ 
from  iioutb  Aiutralia,  deposited;  a  Prinoe  Aiben'a  Cuaaaow 
{Crmx  wllirti9)hQm  Colembia,  two  GoUaa  AffDWla  (OeeT' 
pnttamfuti)  from  Guiana,  two  Common  boas  (Bo»  tmuiriam^ 
from  Sooth  America,  on  approval ;  a  Japanese  Deer  (Cri  WtU 
iita  t  ),  a  Cumint;'s  Octodon  [Oetotion  cumingi),  liorn  in  the 
Garden'-  ;  five  Impeyan  Pheasants  (LaphofKarut  imf^antu), 
four  Peai^^ock  PhcaMBts  {FifypUetrm  tkimpitA,tkT 
drake  ( redmie  hnd  ia  the  4 


UNIVERSITY  AND  EDVCAHONAL 

INTELLIGENCE 

OXPOBO  — In  a  Convocation  holden  on  Jum*  7  a  decree  was 
patted,  uiihout  opposition,  to  amend  the  statute  reljting  to  the 
Pcgree  in  Medicine.  According  to  the  new  decree,  rho~e  who 
enter  ibcir  nauic^  for  the  First  Kxamination  for  tisc  r)t;:;reL-  of 
Hachclur  of  Medicine,  and  who  safisty  ihc  Kc>;ius  I'roffssor  of 
Medicine  tha'  they  have  obtair.cd  Honours  in  ihi-  ."sih  1  J  of 
Natural  Science,  or  that  they  have  |>.is,sei!  thr  I'rciimraary 
Honour  Kxaniiiiatiiin  in  the  same  .Sthn  l,  ti  ill  imt  be  required 
to  l>c  exandncd  either  in  Chemistry  or  in  Mechanics  and  Pnyaics 
at  the  Ffmt  Kwemiwtif  for  the  Oqpoe  of  ilechalor  of 
Med'cine. 

Ill  the  V  me  Convocation  the  statute  to  enable  non-menibmi 
of  the  University  to  |iass  an  examination  in  lieu  of  RecpaOalaBS 
was  also  I  ass<-<l  withrmt  opposition.  The  first  enmiaation  ia 
lieu  of  l<e-.^nsi  ms  will  be  held  towards  the  end  of  tlw  eeseing 
long  vaoati  <n. 

Mr.  Georee  R.  Ferguson,  M.D.,  Hertford  College,  hea  hacB 
nomin  ned  Examiner  ui  the  Natural  Scienoe  Scho<il  ia  phMO  of 
Prof.  I^nke-ter,  and  Mr.  John  Watt^  M.A.,  BaUel  Coliafle, 
in  plioe  nf  1>.  Odiing. 

Prof.  Sayce  announces  a  paUk  leelmoiB  tto  Tqrieriaa  Ia> 
sritutioo,  June  8.  oa  the  eodcaC  Hiteeir  laaariplkB  reoenUy 
di covered  in  Jenwalca. 
An  examination  wiilbehddiB  EaetcrCOUfveeaririB  October 


for  the  purpose  of  tilling  ep  •  Netoial  Seienee 
tcwblc  liir  foarTOwedar&iff  loideaee.  The  age  of  the  Can- 
didates is  aot  umked,  hot  tfaef  wiU  he  eapected  to  give 
evidrnoa  of  snflkieat  Uewieal  knowledge  to  be  able  to  pass 
Ro'peasioaa.  The  eiadneHoa  «UI  he  m  Uiologv,  Chemistry, 
and  Phyaie^  Candidates  wiU  be  expected  to  shiiw  pco6cieiiqr 
ia  at  hart  two  of  iheae  sabieo^  ead  the  SdKiiar  «iU  he 
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rrauired  to  re*d  far  Honours  in  Biology  in  the  Natwal  S deuce  I 
School.  The  cxamiiialion  will  be  to  a  large  extent  practical, 
bat  tpectal  weight  will  be  given  to  comprehension  of  general 
srinciplrs.  Candidates  for  the  5cbolar!ihip  may  obtain  further 
Uforuiatinn  by  application  to  the  Rector,  or  to  W,  L.  Mor- 
gan, Esq.,  the  Lecturer  in  Biology  at  Exeter  College. 

Cambridge. — Prof.  Humphry  hasi  given  notice  of  a  class  in 
human  osteology,  to  be  held  by  the  .  Icmon'^irator  (Dr.  Creii;hton) 
during  the  long  vacation,  commencing  July  4 ;  and  a  class  for 
pncliGal  hiitaloBr  (ta]r  Mr.  HillK  bo^niac  July  7. 

Mr.  I.  W.  Cfirk  BcoaliBmd  in  On oOm  of  SnpahtndcBt 
of  the  MaeoBs  of  Cmqafative  AmtaugrMl  Zoologjr  for  two 

'"rhe  ofbr  of  tho  CunMdgo  ndkwpUetl  Sodaty  to  make 
their  Ubmy  nmilnlik  M  thABQciMi  of  •  tntraladeanlielibrt^ 
in  tiM  new  BmennKS  to  be  plaeed  ender  the  care  of  a  librarian 
Mpoimlcd  by  the  Uni««*s^,  hw  been  fcraially  neeepted  by  the 
Soiate. 

Intar*coli<sinle  iectnret  in  hi^icr  nmthematiGal  sul^ecis  are 
oflcred  for  the  enniiig  long  vacation  by  Mr.  Allen  at  Si.  Peter's, 
on  eleetro-mainielisBi ;  by  Mr.  MoUison  (Clare),  on  heat ;  by 
Mr.  Stcen  (Khm's),  on  bydrodynamics ;  by  Mr.  Niveo  (Trini^), 
on  dastkity ;  mia  hy  Mr.  Lewii  (Trhrfty),  onwntex  motion  and 
viscosity. 

Nottingham. — The  following  ai)|viituiiient!.  h»ve  lieen  m.ide 
to  the  profc-vjriale  of  Nol^iii^hani  L' niversity  College  : — The 
Rev.  J.  K.  liUWe,  M.A.,  I-'.G.S.,  TrofcvW  of  .Natural  Science; 
Ur.  J.  A.  Fleminjj,  H.A.,  l>..Sc.  (lj:)ndon).  Professor  . if  Mithc- 
matici ;  Dr.  Frank  Clowes,  D.Sc.,  F.I.C,,  F.C.S.  (London 
and  licrlln),  Tr  fevsi^r  nf  Cbemistiy;  the  Rev.  J.  £.  Syntes 
(Cambridge),  Professor  of  Literature. 

An  important  memotial  to  Lord  Spencer,  .Mr.  Munddla,  end 
the  Commiitec  of  Council  on  Edncation  is  now  in  eoar^e  of 
dgBetnre,  uri^uig  the  more  .^ystematie  teidiiag  of  idence  in  ele- 
mentary schooU.  The  suggestions  are  made  in  prospect  of  ihe 
faadamcntal  changes  which  are  contemplated  in  the  Code.  The 
aemorialisls  urge  thai  in  Standards  I.,  II.,  and  III.  systenuiic 
Object  Lesions  shonld  lie  given  which  should  lend  up  to  the 
more  scientific  teaching  to  be  rcqnircd  in  the  higher  »tandard^. 
These  Object  Le-isons  should  have  reference  to  three  main  divi- 
sioas  of  knowledge.  They  should  include,  first,  Shape  and 
Size,  and  the  pro|<r:ies  (A  l:o<Iies  depending  on  them  ;  second. 
Properties  of  Matter,  including  a  knowledge  ^f  the  obvious 
qualities  of  material  and  itu|.lcmcnts  ;  and  third,  rj.ints  and 
Animals,  with  a  knowledge  of  ttieir  u-c--.  At  present  the  rle- 
mentary  stat;e>  of  teaching  have  to  il  1  tou  little  with  thin;;  .-irul 
too  imich  with  \iorils,  and  the  memorialists  suggest  ib.Tt  the 
evisli-  t;  -taiiilaril,  f.ivi  .ur  this.  'I'lic  memorial  has  already 
rcccivisl  ihc  ^(Mi.iturcs  of  Prof,  Max  Muller,  Dr.  Caldicott,  Mr. 
Kve,  Prof.  Mciklrjohn,  Prof.  Ctogy  Fostw,  and  lending awiber* 
of  many  School  Boards. 

At  flw  EAltatiott  Sedety  on  June  6.  widi  Dr.  Ghdiline  in 
the  dudr,  ndirenaion  was  held  "  On  Science  Tcndtintf  in  later- 
OMdinte  SAooln."  After  the  opening  remarks  of  tike  neddcnt, 
Miaa  Franke,  Mr.  Uke,  Prof.  Gotlne,  Praf.  G.  Guqr  Foetcr, 
Mr.  Coohe,  end  other  gentlenen,  gave  the  nraits  of  tiieir 
experience  or  expraaed  their  opinions.  The  aain  coododom 
were :  that  naturd  Iraowledfe  should  be  tauglit,  not  froea  books, 
but  from  things  themsdves ;  that  the  leaons  should  not  consist 
of  information  committed  to  memory,  but  of  knowledge  acquired 
by  the  'diild's  own  observation  and  experience ;  that  by  such 
object4aMns  he  should  be  led  to  oloerve  the  natural  facu  or 
procenes  around  him  end  to  exercise  his  poM  ers  of  comparison 
as  well  as  of  perceptioai  and  thus  arrive  at  such  genenlimtiotts 
as  arc  within  his  capacity ;  that  after  the  iirrt  more  genod 
knowle<lge  of  the  common  things  around  him  the  diild  ahodd  be 
led  along  the  broad  lines  of  interest  to  some  more  specid  deport* 
ments  of  i^cience.  In  this  later  sta|p  the  reasoning  powers  of 
the  child  will  he  more  called  into  action,  and  the  knowledge  of 
the  teacher  will  be  presented  in  a  more  sy<.tematised  and  abstract 
fbnn«  but  still  in  suidi  a  way  as  shdl  best  develop  the  intell^genoe 
of  tiieedwhir. 

Tbb  poBolen  of  IheSleplMiuoB  Cantemry  at  Newcestle-on- 
Tyne  have  determined  to  eommemenle  the  oocndon  by  erecting, 
if  funds  can  be  obtained,  a  building  in  that  loini  for  the  nse  of 
the  College  of  Physical  Science,  to  be  edM  Ae  StMphiiMDll 
CoUeee.  Itbeitimaledthetnnmof  aikO0a£winbere«|dnd, 
of  wudi  looof.  hei  been  yvonmed  by  Sir  vraUem  A(m»tnNir» 


and  2000/.  by  other  friends.  The  Newcastle  Coltoge  of  Fhydcnl 
Science  was  eelnbli*bcd  and  endowed  ten  yean  mb  by  the  oom* 
bined  efloru  of  dN»  inheUtaat*  of  the  town  and  the  Unlvodty 

oi  Durham. 


SCIENTIFIC  SERIALS 

AmeriiaH  Jturnal  cf  Sdeucf,  May. — Action  of  frost  on  the 
arrangement  of  superficial  e.irthy  material,  by  \V.  C.  Kerr. — 
Dall's  ol)servalions  on  Arctic  ice  and  the  V>caring  of  the  facts  on 
glacial  jihcnomena  in  .Minnesota^  by  X.  11.  Winchcll.  —  Pro- 
jectiiin  of  lines  of  equal  pre-sure  in  the  United  .St.-itcs,  west  of 
the  Mississippi,  by  H.  A.  ILigen. — Neumann's  nie'hod  of 
calibrating  thernionictf rs,  with  ways  of  gfttinij  columns  for 
G&libration,  by  T.  Kusscll. — William  I  [allowes  Nlillcr,  by  J.  P. 
Cooke. — Geol'>gy  -if  IV  ice  Kivcr  roLfuin,  by  G.  M.  Daw  j'  n. — 
Shadows  ohtaincii  during  the  gli nv  iliscliar^je,  by  H.  H.  hino 
and  W.  F.  Magic,  —  New  form    f  1  meter  for  p  uciful 

currents,  by  C.  F.  Brac^ett.  —  .\nicncan  Jura.ssic  dino-aurs,  by 
O.  C.  Marsh. 

Thz  American  Xalurali si  (or  May,  1S81,  contains:  George 
Macloskie,  tliL'  cndo-craiiium  and  n  axillary  .sus(icnsorinm  of  the 
bee. —  R.  K.  Stcirns,  iMya  arenarin  in  San  Francisco  Bay. — 
11.  L.  III,  II  I'  i|uidof  the  Newfoundland  Banks  in  its  rela- 
tion to  the  American  Grand  Bank  Cod  Fishery. — A.  S.  Packard, 
jun.,  the  brain  of  the  embryo  and  young  locust. 

y^urml  of  Iht  Franklin  ImtUutt,  May. — On  the  ratio  of 
expansion  at  maximum  eflliclcncy,  by  K.  IL  Thurston. — The 
Wootion  locomotive  engine,  by  J.  S.  Bell. — The  cfliciencyjof 
the  AHtkratiU't  engino,  by  C.  K.  Koelker. — Experiments  in 
Miilhouse  one  Corliss  steam-engine,  dofaibed  by  Cbicf-E^ginccr 
Isherwood. — Repdring  a  broken  crank  with  wireiDpe^  \if  J.  C. 
Kafer. — Coocentration  of  low  grade  orci. 

AntuUtH  dtr  Pkytik  und  Chtmt,  No.  5. — On  transpiimtion  of 
vapours  (and  pnrt)  by  L.  Meyer  and  O.  Schumann. — On  the 
spedfic  hent  of  chferhiei  liromine^  and  Iodine  gas,  by  K.  Strecker. 
—On  vohuae  changorof  lome  melels  in  niaing,  by  F.  Niee 
and  A.  Winketmaiim.— Thfffworiiimird  rwawEe*,  by  C.  v. 
Thaa.— Ob  dm  mniaacd  heethw  of  ice^  by  A.  WiiUner.— On 
the  donblc  refraction  of  lialit  fai  Wctiond  Itqdda  in  motion,  by 
A.  Knndt— New  modificatton  of  light  by  refleetion  on  narrow 
metdiie  gratings,  by  J.  FrdhKeh.— An  apparatot  forolMcrvation 
of  Newton's  ii^g%  by  L.  Sohncke. — Magnetic  researches,  by  E. 
Warburg. -~0a  the  VHiiabiUty  of  the  capacity  of  eoodensera  with 
a  riijUl  Insdator,  hy  H.  Heiwig. — Oerivalion  of  the  electrody- 
nanue  Inwt  of  indnedoa,  by  N.  Umoir.— On  the  motion  of  an 
electric  partide  in  a  homogeneooi  magnetic. field  and  the  negative 
electrical  glow,  by  E.  Riecke. — Measnrement  of  the  force  of 
terrestrial  magnetism  on  a  linear  conductor  capable  of  rotaticn, 
by  the  ^amc.— An  acoustical  apparatus  for  lecture  purposes,  by 
11.  Maschke. — Whether  dectiidty,  in  changing  ia»ulatW- 
plates,  penetrates  i<<to  their  mam?  by  W.  Hoita.^AB  ola 
diving-bdl,  by  G.  Dudde. 

JowrwU  dt  Physiquf,  May. — Photometric  studies,  by  A. 
Comu.— Indices  of  refraction  cf  wator  in  MlffutOlk  by  A.  C. 
Damien.— Optical  properties  of  a  pltfoof  mctd  pdanscd  by  an 
eleetricd  cnrreat,  by  G.  Lippaiann.— Ob  the  passivity  of  iron, 
1^  E.  Bifaort.— Meenanicd  useription  of  Lissajous'  figures,  by 
A.  Crova. 

Ar(hf,e''  'If.  S(ifHf<?  Phyiitjuis  ft  XaSureU.-'s,  No.  5,  May  I^- 
Review  of  .Mai-h's  \s-<xV  on  trje  Od inlornillu--,  by  .A.  Ilu!jil>e't. 
— The  chemical  com])osition  uf  albuminoid  sulutances  (continued), 
by  Dr.  Danilen-sky. — Com  pit  rmdu  of  mmtingi  of  the  Geneva 
Chemical  Society,  by  M.  Ain^  Pictct. 

Rivisia  Scitntifito-lmdustriali,  No.  8,  April  30  —The  (lar- 
dini  battery.— Velodty  of  sound  in  chlorine  (continued),  by  S. 
MaitinL— Geolo^od  note  oa  the  ngioB  of  S.  Vito  (Mard)^  by 
0.  Terrend. 

Am  dOa  Jl.  Atndmia  id  Zmeti,  vol  v.  £ise.  it.— On  the 
fonctiou  of  the  nriaacy  Madder,  by  A.  Momo.— On  the  physio- 
logicd  action  ot  apoi^ropine.  by  the  lamc.— Ctystallographic 
study  of  two  chloroplatinates  of  Dr.  CiamicbuB,  hy  L.  vdle.— 
Observations  on  the  horisontd  diameter  of  the  nn  in  18S0,  by 
L.  Re^ighi.— New  modifications  of  the  process  for  extraction 
of  aiMOiC*  by  F.  Sdmi. — New  researches  on  the  pathologicd 
bank  and  a  mochaiifying  ferment  of  the  nrine  of  a  acorbmie 
Faiieat,bythefame. 
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Sittmttgtkfrii  htr  dfr  fhyrilalisch-nudicimsikm  Societal  tu 
Eriamgm,  Novcml.cr,  iS-g,  t  I  Au  :u-l,  iSSo.  — On  (general  thcla- 
(itacUoas,  by  M.  Nocther.  —  l'rc|>aralion5  of  hurmn  car-ljoncs 
for  lecture  purpoMS,  br  L.  Gerlach. — On  the  occurrence  of  two 
aaapullx  in  the  outer  (noriiontal)  arch  of  ihe  tiony  labyrinth,  by 
dK  same.  —  On  the  excretion  of  hippuric  and  benzoic  acid  during 
ferer,  by  T.  Weyl  and  }1.  v,  Anrcp, — On  section -systems  of 
al^braic  curves,  by  J.  Hachafach. — On  the  wirk-pnxluct  of 
mtucle*,  by  J.  Ko'icnthal, — On  dichroitic  tlanresccncc  on  [ilatino- 
cymides  of  magnesium  ;  rxperiuicntal  I'ronf  of  the  [icrpendicu- 
(iiity  of  the  Ilght-vibrati  jn-;  to  the  plane  of  [lolarisation,  by  L. 
Lommel. — On  the  phenomena,  i  1  |inlArive<l  li^^ht,  of  a  )ilate  of 
pbtinocyanide  of  ma^esium  cut  at  rii»ht  «n:.»les  to  the  optic 
Uis,  bv  the  vamc.  —  On  an  artificial  lung-cavity  preparation,  by 
F.  Penr  .Mt  — On  clutcn,  by  T.  |Weyl  and  H.  HivchofT  — 
On  ortxjiiic  oxide  hxmoilobin,  by  T.  Weyl  and  B.  v.  Anrep. 
— On  vai^i-^timulalion,  by  J.  l\o>enthal  — On  unipolar  nerve- 
stimulation  and  false  nerve-stimulation  by  derived  currents 
by  the  same. — On  fluorescence,  by  E.  lyommel.— On  the  in- 
rarian;  rc|irc>.entalion  of  algebraic  functions,  by  M.  Noether. — 
Oi  thr  (vira»iti^m  of  Elaphemyces  granulatui,  by  M.  Reese. — 
On  poisoning  with  morels,  by  EL  Bostroem. — On  advenlive  for- 
mations by  A.  Hansen. — Does  the  ground -air  contain  ammonia? 
hy  I..  Rinck. — On  oxygen  determination,  by  F.  Zeithr.— Con- 
tnbations  to  p«thologi<^  anatomy,  by  E.  Buvtroem. 


'  SOCIETIES  AND  ACADEMIES 

LOJTDON 

Geological  Society,  May  25  -R.  Kiherid/e,  F.R.S.,  pre- 
sident, i-i  the  chair.  -  Rev.  'I'mn  liullock  Hardein,  M.A., 
I.L.M.,  was  elected  a  Fellow  of  the  .Society. — The  foil nvin^; 
c  .m^iiunication*  were  read  : — On  the  discovery  of  some  remaiiw 
i  f  plants  at  the  base  of  the  Denbighshire  grit.s,  near  Corwen, 
North  Wales,  by  Henry  Hicks,  M.L>.,  F.G.S.  ;  with  an  appen- 
dix by  R.  ttheridge,  F.R.S.,  Pres.  Ge  il.  Ssoc.  Traces  of  these 
fassiU  were  first  observed  in  187;  by  the  author  in  Peu-y-glog 
qnarr>',  about  two  miles  east  of  Corwen.  Further  research  ha<i 
resuiied  in  the  discovery  of  more  itatUfactoiy  xpecimens,  which 
have  been  examined  by  Messrs.  Camiibers,  Eiheridge,  and  £. 
T.  Newton.  Among  them  are  spherical  btidies  resembling  the 
nehytlUta  of  Sir  J.  D.  Hooker,  from  the  bone-bed  of  the 
I.iidlow  Mfies  supposed  to  be  Lycopodiaoeaua  tpore-cases ;  also 
wmu-fM  Boinnte  bodies  «Med  Df  Mr.  CirrnUiin  to  be  anited 
ia  threes,  end  to  sgrae  with  the  fofoit  of  the  nlewwpowe  of 
Lyoopodiaoeae,  both  recent  and  fonil;  and  some  fragments, 
which  mej  bekmgto  tbe»e  plants,  and  others,  probably  oelong- 
jag  lo  pluu  deicrflnd  bf  ut,  Datnon  from  the  Detnniaa  oi 
i^Mda  Older  ^  warn  of  -MXt^s^  The  above  tcitifr  to 
IheeiilBicDCeof  amy  lidi  laad-liafm  at  the  thae.  Mind  ap 
vHh  tbe-e  however  are  Hiiwfraiii  eerboaaeeoBS  fragments  of  a 
flknt  deeorlhed  Mho  bf  Dr.  Dawwa  from  the  Devonian  of 
^Mda.  uliidi  herefitrred  to  the  Conifene,  bat  which  is  aeoord- 

a to  Mr.  OKndMMi  an  anomalous  form  of  Alge.  The  former 
id  it  tHwUbuvttn {  the  latter  renamed  it  Ntmeuopkytui. 
NoMrDOa  nicroecopicfti  <«ction«,  showing  the  beautiful  structure 
ef  &is  inleRStinf  plant  from  the  speeiraero  ioond  at  Pen  y-glog, 
ham  bee*  cuouned  by  Mr.  Ftheridge  and  Mr.  Newton,  a^ 
ttdr  eonehMOM  agree  with  those  of  Mr.  Carrathcn,  The 
eyhieoce  eeenw  to  show  that  at  this  mid -Silurian  period  the 
iauaediate  area  where  the  plant*  are  now  discovered  most  liave 
been  under  water,  and  that  the  mixture  of  marine  end  dry-land 
plants  took  place  in  consequence  of  floods  on  ispid  marine 
denudation.  The  author  indicated  that  the  land-areas  mn^t  have 
been  to  the  sooth  and  wcct,  chiefly  iaianda,  surrounded  by  a 
modc^tely  deep  sea,  in  which  Graptolites  occurred  in  abundance. 
The  po-iiion  of  the»<  beds  may  be  ^taled  to  be  about  2000  feet 
below  the  true  Wen  lock  jeries,  and  about  the  horizcn  of  the 
Upper  Llandovery  rocks. — Notes  on  a  mammalian  jaw  from  the 
Farbcek  beds  atSwanaee,  I>orsei,  by  Edgar  Wiiiett.  Commu- 
""f* by  the  PMetdeot. 

Plnvieil  flOCteV.  M«r  aS.— Tnf.  ndler,  vteeisraident,  in 
the  ehair.^Mr.  C.  Weedwacii  eiddbited  apfMnttu  for  illus- 
trating w  ive  motiona  to  •  daae.  This  eowiMcd  of  a  Hnher  of 
glass  pane*  of  eqtul  die  Bunted  oa  atuida  so  tihat  they  floald 
beimiHHdiB  aliaeeria  nahaadlUe,  Patches  or  Noe  mncr 
were  anaAed  to  turn  to  wpteseat  the  noving  partide  of  the 
■are^  the  aotiliani  being  determined  by  a  diagramnialie  eeid 
wfcidi  6itea  each  pane.  A  machine  for  showing  Premel^  coo- 
cepdoa  of  pofaniMd  11^  couklad  of  two  exlca  fitlad  with  a 


number  of  cranks  which  supported  a  roof  of  rafters  bearing  at 
their  ridges  a  nnmljer  of  beads  to  guide  the  eye  in  tr.-icin|r  the 
wave-motion.  By  turning  the  axles  the  cranks  shiftcil  tliL-  frame 
of  rafters,  and  the  be-ads  displayed  the  wave  moti  m,  which  WM 
vertical,  elliptical,  or  circular  according  to  the  adjustment. — 
Prof.  G.  Forbes  explained  the  cx|wiiDents  made  by  him  -xwA 
Dr.  N'oung  to  determine  the  vel  Krity  of  li^ht.  llie  method 
employe*!  wa^  that  of  Fizean,  tjut  instt,-ail  of  haviiif;  one  distant 
reflector  and  obserWng  the  totil  eclipse  of  the  n-llccte  i  ray  by  a 
tooth  of  the  rcvolviii;;  wheel,  two  reflector-,  one  a  [uartcr  of  a  mile 
beliind  the  other,  were  u-cd,  an<l  Iw.j  rays,  which  were  ob-.erved 
when  of  equal  brightness.  This  ijii-t:i  "1  w  i.  found  more 
accurate  than  Fi/eau's  own  plan,  a'ld  t^uve  curves  of  liright- 
nes-s.  The  spccfls  of  the  toothed  wheel  were  adjii'-ted  until  the 
two  rays  appcarc<l  of  equal  brightness.  The  general  result  was 
that  the  vcl  jcity  of  the  light  of  an  electric  lamp  is  187,200 
mile<  per  second.  Cornu  found  the  light  of  a  petroleum  lamp  to 
be  180,700  miles  per  second,  and  Michaelson  that  of  the  sun  to 
be  186,500  miles  per  second.  The  higher  numlier  of  I'rof. 
Forbes  is  probably  due  to  the  bluer-:  light  of  electricity,  for 
further  experiments  made  with  coloured  lights  and  the  spectrum 
seemed  to  prove  that  blue  lij^t  travels  probably  over  t  par 
cent,  faster  than  red  light  The  experiments  were  made  at 
Wemyss  Bay,  in  Scotland.  Mr.  Spottiswoode,  P.R.S.,  said 
he  had  followed  Prot  Forbes  with  interest,  and  these 
results  appeared  to  modify  our  ideas  of  the  luminiferous 
ether.  Lord  RayMgh  inquired  why  it  was  that  Jupiter's 
satellite*  showed  ao  difference  in  lint  in  emergii^  from 
eclipse  if  red  aad  Mm  lajrs  travelled  with  oneqna]  velodiies  ? 
Prof.  Forbes  hcfiasad  ft  daa  to  (ht  nadoal  character  of  the 
emergence  of  the  itetlKee  from  bdidBi Bwir  priBmrr.  Aceordinc 
to  the  aev  thoocj  iwirfda  *n  Aedd  hoawvcraeenblMidi  wiS 
an  tncrea^e  of  their  light  fnf.  O.  C.  Foatcr  pointed  cat  that 
dispersion  of  the  light  in  the  alrwmdd  father  have  had  the  eflieel 
of  retarding  the  blue  rays.  Mr.  Hall'of  Baltimore,  U.S.,  thai 
exhibited  the  experiment  iawiddh  acMINat  of  dcctiicto  flowiag 
longitudinally  along  athin  fbttofawtallaeMaedto  yieida  ti«BB> 
verse  or  btenl  enraent  hy  fauartbigthe  foil  betweaa'fhe  potea  of  a 
magnet.  The  httend  cnReat  is  observed  en  a  seasitne  gBhaao* 
meter,  and  can  H  tahaa  in  Ikit  phee  InfiadpoinitB  of  oon* 
neetioa  with  the  fail,  which  yield  no  otBtrent  bcfoi«  the  magnet 
isanpied.  Thereialti  wereOat  if  tnw  it  calcd  +  fbeBcrieB 
is  iron  -f ,  aHver  eald  idstinoBB  >,  tin  CHrionafy, 
nickel,  thongh  a  mapetie  netal  like  iron,  Is  -  ;  hat  on  laqnin 
by  Prof.  Cwadler  Rolwits  it  proved  that  tlie  niekd  enploysa 
was  perlmp  impuie.  Cobalt  ranges  betweea  Hraa  and  silveri 
and  is  -f ,  like  iron.  Prof.  Peny  smgested  tint  the  displaceflseat 
and  hutldUng  of  the  lines  of  How  ordia  corrent  by  the  magnet 
might  eaue  the  current ;  bnt  Mr.  Hall  said  that  an  experiment 
baa  been  tried  lo  test  that,  and  went  to  prove  that  it  w  as  not  dne 
to  crowding  of  these  lines. — The  Secretary  reads  paper  by  Prof. 

{.  H.  Poynting  on  the  change  of  bodies  from  the  solid  to  the 
iquid  states.  There  arc  two  types  of  change  exe  nplified  by  ioe- 
water  and  by  sealing-wax  :  in  the  one  a  surface  melting  at  the 
same  temperature,  in  the  other  a  softening  of  mass  and  heating. 
Tlie  first  was  thought  l>y  Prof.  Forbes  to  be  a  limiting  case  of 
the  second  type,  but  the  author  gives  resiiom  far  supposing  that 
it  is  rather  an  exchange  phenomenon  analog  cms  to  what  takes 
place  when  water  evaporates,  and  the  melting-point  is  reached 
when  the  number  of  molecules  passing  from  the  ice  to  the  water 
is  equal  to  the  number  passing  from  the  water  to  the  ice.  The 
sealing-wax  type  is  analogous  to  the  change  of  state  in  a  liquid- 
gas  above  its  critical  point,  where  it  chaatsa  gradually  from  a 
rather  liquid  to  a  certainly  gaseous  state. 

Anthropological  Institute,  May  10. — Major  Gcneral  A. 
Pitt  Kivcr-.,  I  .R..S.,  president,  in  the  chair. — Mr.  Hyde  Ckrke 
exhibited  a  c  illectim  of  stone  implements  collected  by  Mr. 
Papadopoulo  Keramenes  of  Smyrna. — lieut-Col.  R.  G.  Wood- 
thorpe,  R.E.,  read  apaper  on  the  wild  tribes  of  the  Naga  Hills. 
— Prof.  G.  Dancer  Thane  read  a  paper  on  some  Naga  skulls. 

May  34.— Major-General  A.  Pitt-Riven,  F.R.S.,  president, 
in  the  chair.— Mr.  E.  H.  Man  read  *  Jff  aa  tiw  arb 
of  the  Andamanese  aitd  Nicobarese.  After  ciAtbililiC  and 
describing  the  new  objects  from  tha  Andaman  aad  Kicobar 
Islands,  comprised  in  the  second  eollection  reeenlly  pre- 
sented ly  lAn  to  General  Pitt-Rtvcn^  the  aathor  gave  a 
slight  sketch  of  the  aborigines  of  Ihe  ionMr  mnp;  lie  staled 
that  they  are  divided  into  at  leaflt  nfate  tribeii,  Hagmalieally  dis- 
tingaisbed,  and  ia  most;  tf  not  all,  of  thaia  there  are  two  'dis- 
tiactaBctio^mfadaBdairiaoattflBeB.  hcoafimmtfanof  this 
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statement  Mr.  Man  read  a  translation  he  had  nadeof  anaoooant 
ohtsineii  in  1876  from  a  member  of  the  inland  branch  of  the 
Awko  jttwai  tnhe,  inhaSiting  a  portioa  of  the  Middle  AadMUBt 
regarding  their  hahits  and  mode  of  life,  ihe  detail*  oi  wUdl  had 


since  bren  fully  corroborated.   In  man/  mental  fMimct«aGi 
wmU  appiir  to  caiat,  and  the  ataadaid 


affinity  to  the  I»apuarM 

in  social  and  marital  relalto»iiadiaamMbefvluflNrt1iweoald 
be  expected  from  a  race  fO  entircTT  oalride  the  pale  of  sivUink 
tion;  tbeptevioasMOMniieirtlicirlKdtrintUaiCipeotaMaow 
prored  to  be  qrunaonti  They  have  m  fatau  of  ddi^ «  or 
ideas  of  wonhipk  and  thooeh  they  baiw  fiailh  In  a  SvpRW 
Baiaf,  the  Cnator,  their  belfar  In  tho  Vemn  of  K<M  h  ameh 
BHNVftningljrdevdhiped.  T|w  MiitiiiiMa  of  the  tribes  of 
Great  AndHnnn  are  of  thnemrieliciv  pnrtMngalaaoat  i«r«rialify 
of  the  iMtiOT  of  nsimple  lraB>tak  those  of  the  ranaininr 
trihe^  ]inv»*(daV  are  soine«vhat  similar  ia  form  to  the  huts 
enelcdiif  tlwNicobareRe.  Thertghti  of  private  propNtyare 
noofnlssd  and  ics)  ected  ;  there  *Uo  appears  to  be  a  (air  divi- 
ihMOf  Inboaraad  perfect  eqanKty  between  the  sexes  in  tlieir 
•odal  tameowafc— Dr.  Allen  Thomson.  F.R.S.,  lead  «  paper 
on  aoow  hoM  aacklaoes  from  the  Andaman  blaadi.  Sovnal 
of  the  apfdmens  exhibited  by  the  antfaor  were  eoafltni>!ted 
OBtiraly  of  hmnan  Ixnes  while  snme  were  oomposed  of  bones  of 
varfoM  animal*,  and  others  were  partly  made  np  of  piece*  of 
001*].— Mr.  J.  Park  Harri-  m.  M.A.,  exhibited  an  incned  slate 
tabtat  and  other  objects  from  Towja.  The  figim  npon  the 
slate  appeared  to  represent  celta,  mas,  Ac 


Photographic  Society,  May  10.  —  I.  GI.i-,lit?r.  K.R.S., 
president,  in  the  chair.  —  Mr,  Lcm  Warncrke  ic:>cl  ;i  jviper  on 
a  new  discovery  regarding  i^clalme  e-imlsi  in.  'rhi-  coiiMNled  in 
the  ob-crvcil  fact  ihni  when  i;r|ajiiic  emuKiDn  ha^  bi-on  Mibm't'cd 
to 'he  C'Tmliineii  HI  of  li^^h'  an^l  py'ot;al'ic  acul,  it  bccu  ne^ 
insoluble  ill  warm  w.iu-r  ;  a  jjclatinc  ncgilivc  iransferrci  to 
glass  or  jinpcr,  and  froii>  the  back,  »i  h  warm  water,  all  (larts 
not  acted  Ujun  l)y  ligli"  ^^wl  :Uc  <lcvel>per  can  !«  waj>he<i  away  ; 
c  msc^uently  a  s  olvent  of  the  liver  not  acted  npon,  such  as 
hyp  '-sulphitc,  becomes  uimeci-'i.N.iry.  ami  the  remainin.;  film  or 
piciurc  IS  left  intact,  and  from  Us  purity  can  be  reacted  a\>in  in 
niaiiv  wavs  hitherto  extremely  diflicult  or  imp-i!<sible.  This  dis- 
i  vL-ry  ;i!so  heciaies  valuable  in  its  application  to  the  Wo^idbury 
(ojuiiiji  prf  cc-sj,  pholotyjie  pnniin^',  an  I  barnt-in  photography 
on  ceramic  ware. 

Institution  of  Civil  Engineers,  May  31. — Mr.  Abernethy, 
F.R.S.E.,  president,  in  the  chnir. — The  pa)ier  read  was  on 
"The  Pwdnctlon  of  ParaRia  and  Paraifin  Oili^"  by  Mr.  K. 
HewyVraBten,  M>liirt.CB. 

Taris 

Academy  of  Sciences,  May  30.— M.  Wnrtxln  the  chair. — 
Tlie  following  pai-crs  were  read  :— Memoir  on  the  temperature 
of  the  air  at  Ihe  .surface  of  the  ^r  und  an^  I  <lciwn  to  36  m.  depth, 

also  the  tempenlure  ot  two  iiieces  of   the  one  bare,  the 

other  oovered  with  gras",  dumtg  t$go,  ami  on  the  i>enetratioa 
of  Ikoit  into  the>e.  hy  MM  becquerel.  The  effects  of  Oe 
■ewere  cold  receive  special  attentio  The  screenini;  influence 
of  »iww  Is  shown,  /n/fr  aiia,  the  proiragaiion  of  frr«;t  is  slower 
in  grassy  ground  th^n  in  ba'e  i^'oiind.  In  the  laner  the  rate 
increasen  very  ilightly  with  the  ilei>th,  the  propagation  heini; 
very  regular.  In  gra-ssy  groun't  the  incrca.se  is  very  n  it  ihlc,  and 
with  increasing  depth,  the  rale  lend-  l^)  c  nue  near  that  in  hare 
'/round.  Each  l-iyer  of  tfroiiiid  i>  sulijcct  to  two  olorific 
effects  :  one  due  to  variations  of  c^tertial  teiiij-ierature  ;  the  1  ther 
to  the  aclinn  of  i\,-f^>  I.iyc  s  uhii:h  trn  I  t  1  ;;ive  a  constant  lem- 
jieraiure. — On  rj'  ic-,  l  y  M.  I'a  'cur,  with  MM.  Chainherlaiid, 
K  >uv,  and  ThuiUicr.  Ihe  *cal  'rf  ihr  virus  i-  not  in  the  aliva 
.•il'-f;  •.he  l>raui  contains  it,  niv\  tin-  aulhor>i  have  ^ii::.  l^-^i  a' ly 
inoculnlcd  witli  hrain  Mili  t  net.  'I  licy  have  also  vuci:ce<JcvJ  m 
irieiiiii^;  the  time  of  inciihation,  inoculating  directly  the  tirain 
of  a  do^  with  cerebral  iiiatic  trom  a  mad  dog  (and  having 
recourse  to  Irepan.itii  nl.  — N'cb  il.e  ilisc  .vcred  and  served  at 
Mar-eilles  0'>scrvat  ry,  liv  M.  Ste(ih«ii. — On  the  the 'ry 'if  m<>- 
ti  m  of  celestial  Ixjdies,  by  M.  (i\  Ide  i. — On  a  new  mcan>  of  Uircele- 
rati nt;  the  service  of  canal  1  icUn,  liy  \I.  I  )eC:i!igny. — On  tliej;ciiera 
(f'.V/ ;i«iLJ»;i'j  Cirr  ith-  and  (7.'«m//«'I  Ii'Oio  ititmu,id),  hy 
MM.  dc  Sa)y>rt-i  ami  Merio't. — Oii-crvition  and  clement-.  >f  the 
Comi*;  .1  iSSi  (I.  Swiftl.  <iv  \1.  H-.;()iiril  n.  — On  Fuchsian 
functions,  by  M.  I'omcire  — Al^ei>r«ic  rcl  iti 'It  tK-tn  ecn  the 
superior  sines  of  ,1  (jivci  order,  hy  M  Kouyaux.  —  (i,  ilie  ^iiio 
of  superior  orders,  by  M.  Wes4. — On  tbe  di'.conciououii  phofe- 


phoresoest  spectra  ol»erved  in  almost  perfect  vacm^  by  Mr. 
Crookea.  M.  ImIui.  Becqueiel  recalled  bis  oun  spearu>co|>ic 
stadie<>  of  the  light  of  phoaphore^cent  subxtances  ai.d  his  excila- 
tion  of  such  sul^tanoes  by  uttmittinj;  them  to  the  dischaMc  in 
vacuum  tnbes  (in  which  ca&e  the  ri!>e  of  tcmperatmc  aad  the 
clectiie  light  it  elf  oomplicated  the  effects^.— Mew  interropter  for 
iaduetion-coiU,  by  M.  DepKa.  A  dam  of  pcloriiy  (to  M. 
Dacretei)  on  the  ooaioal  mirror;  reply  to  a  comomnicatioa  of 
M.  i'ifre,  bv  M.  Mooebot. — Uiwussion  of  the  theory  of  thrao 
fandamealal  oolonr  i-ensations ;  distinctive  character  nf  time 
OOlonrSy  by  M.  Ro»enstiehl.  Certain  properties  attributed  to 
piimafy  oolonis  do  nut  belong  to  them  exclusively,  e^.  ihdr 
imdaaitg  all  perceptible  colours  when  mixed  two  and  tuo,  and 
the  sensation  uf  white  ariviu^  from  the  three  fundamental  r cnsa- 
tio>i-  being  excited  equally  I  he  fundamental  property  of  the 
primary  triad  is  »tated  to  be  thai  colnnri  situated  on  either  side 
of  a  primary  colour  (in  the  graphic  triangle)  and  e({ui  iistant  to 
fii|(ht  have  their  complenientanes  so  near  together  that  it 
becomes  difficult  to  <Ii^ltn(;ui  h  lho>e  which  are  consccuiivr. — 
Oa  the  oil  of  wild  iliyn  e,  by  M.  Febve. — On  geol  n;ical 
microzymas ;  reply  i  >  MM.  Chamlicilaiid  arvd  Koux,  liy  M. 
Bccliaini). — On  a  v.madatc  of  lead  and  co^iiwr  of  I..iuriuui, 
hy  M.  I'liaiii. — On  the  cxi  tcnce  of  the  Cambuan  fonujti  in  at 
Saint  1.C  in  and  Cha'eliierron  (AUier),  by  .M.  Julion. — On  the 
co.al-foruiation  of  Commcntry  ;  eipenments  made  wth  a  view  to 
explain  its  formation,  by  M.  Kayol.  He  reproduce!  the  c  n- 
ditioiis  and  eirt-ct^  <pn  a  small  scdc  hy  means  of  h:i-.iii<  '.\itli  a 
constant  level  i  f  liquid,  rccciviii ;  currents  of  w.iter  with  pcb;  Ics, 
sand,  cliy.  co.il,  plants  (()ri;vio.i>iy  mi  iicrsol  some  time,  -0  as  Id 
sink  in  quiet  water),  &c.  —  M  iveuients  of  the  fro;;  con  e  |ueiit  on 
electric  cxcitati')n,  by  M.  Kichct.  Frogs  (intact)  show  ;;reat 
resistance  to  elecirii,:  -limuli.  (Two  Thomson  elements  wtre 
U^,  with  a  Coll  )  The  rc^jio  isc  to  a  single  >timulatii.n  of  the 
leg  or  ^^:latlc  nerve  was  generally  more  llian  0"I5  seconds  after  ; 
the  delay  wjs  oliener  half  a  second,  s-jiiictitues  as  much  as  ten 
seconds.  With  repeated  excitation;  the  reaction  is  sometimes 
extremely  slow.  In  ijcneial  th  rc-|i  in^c  1.  more  rapid  the 
str.mjjcr  the  ctcitaiioru  Fati/ue  comes  quiclily.  Excit:>tinns  of 
the  vc  I  II iiliry  St' ip  v  iluntarv  m  ivemenls.  The  general  move- 
mcnLs  of  flight  or  defence  in  iiu^ict  frogs,  on  electric  excitation, 
>eem  to  be  oetermined  by  the  bulb.  Are  they  (M.  Kichet  asks) 
reflex  or  voluntary? — On  symmetrical  va.so< motor  actions,  hy 
M.M.  Tei-ssier  and  Kaufmann.  U>  dcr  certain  candiiions  the 
reverse  of  the  law  e&tabli-Jied  by  Brown-Scquard  and  Tholozan 
holds  good ;  a  capillary  dilautiim  on  the  left  side,  e^.  will  pro- 
duce  a  vascular  coustriction  on  the  right  nde^  or  vice  t/end. 

V1E.NNA 

Imperial  Academy  of  Sciences,  June  2. — M.  Burg  in 
the  chair.— E.  tlom  tein,  contribution  to  a  knowledge  of  the 
Rysteni  of  asteroids, — Prof.  S.  Strieker,  on  the  law  of  con- 
vuUive  action. — Dr.  Ludwig  l.a<iger,  on  the  chemical  composi- 
tion of  human  fat  at  different  ages. — Prof.  K.  Zuckerkandl,  on 
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THK  STORAGE  OF  ELECTRIC  ENERGY 

I AM  continuing  my  expflrinWBts  on  the  Fatirc  accumu- 
lator with  every-day  iaeicasing  interest  1  And  M. 
RerniaiV  mtemeot,  that  a  Faura  KCumulat<Nr,  weighing 
7;  kilograms  (165  lbs.)  can  stow  and  give  out  again 
energy  to  the  extent  of  an  hour's  work  of  one-horse 
power  (3,000,000  foot-pounds)  amply  confirmed.  I  have 
not  y«t  succeeded  in  making  the  complete  measunments 
neeessar)-  to  say  exactly  what  proportiod  of  the  energy 
used  in  the  char^'inj;  \<.  Idst  in  the  j  rfMrc-s  of  charging  and 
diKharging.  If  the  processes  arc  pu»bcd  on  too  £ast 
there  is  neeetiariljr  a  great  loet  of  eoei^,  jtiet  as  dMie  it 
in  driring  a  small  steam-engine  so  fast  that  energy  is 
wasted  by  wire-drawing "  of  the  btenin  through  the 
lleam  pipes  and  ports.  If  the  processc  are  arried  on 
loo  slowly  there  is  inevitably  some  loss  through  local 
acdoOy  die  spongy  lead  becoming  oxidised,  and  the 
pefogdde  losing  some  of  its  oxygen  viciously,  that  is  to 
aaf,  withoiit  doing  the  proper  proportion  of  electric  work 
IB  die  circuit  I  have  seen  enotigh  however  to  nudw  me 
feel  very  confident  Uttt  Ib  any  mode  of  working  the  accu- 
mulator not  uselessly  sknr,  the  loss  from  local  action 
will  he  very  small.  I  think  it  most  probable  that 
at  rates  of  working  which  would  be  perfectly  convenient 
for  the  ordinary  use  of  Axed  accumulators  in  connection 
with  electric  lighting  and  electric  transmission  of  power 
for  driving  macbinerjrt  laise  and  siiuU«  the  loss  of  energy 
fai  charging  the  aeetnmitetor  and  taldag  oat  the  charge 
again  for  u«e  will  be  le  is  than  10  per  cent,  of  the  whole 
that  is  spent  in  charging  the  accumulator  :  but  to  realise 
wch  dymmteal  eceaamy  aa  tiiit  priae  cost  fai  lead  nasi 

not  be  stinted.  I  h.ave  quite  ascertained  thataccun.nlattjrs 
araonnting  in  weight  to  three-quarters  of  a  ton  wUl  suthcc 
to  work  for  six  hours  from  «M  charge,  doiag  lM»k  daring 
the  six  hoars  at  the  tmifenn  rate  of  one-horse-power,  and 
with  very  high  economy.  I  think  it  probable  that  the 
economy  will  be  so  high  that  a.s  much  as  90  per  cent,  of 
the  energy  spent  in  the  charge  will  be  givai  out 
n  the  circtiit  eatemal  to  tlie  aceunnilator.  When, 

as  in  the  proposed  .ippliration  to  drivintj  tranicars, 
economy  of  weight  is  very  important,  much  less  per- 
fect ec—aaay  of  energy  mtist  be  looked  for.  Thw, 
thotigh  an  eighth  of  a  ton  of  accumulators  would 
work  very  economically  for  six  hours  at  one-sixth  of  a 
horse-power,  it  would  wosk  much  less  eeonanucally  for 
one  hoar  at  one  hor80»peww ;  but  not  so  OBMOMBkally 
as  to  be  practicaHy  fatal  to  the  proposed  ate.  It  seems 
indeed  very  probable  that  a  tramcar  arranged  to  take  in, 
say  7^  cwt.  of  fresbly-chax;ged  accumulators^  on  leaving 
head-opmrien  fbr  an  haul's  ran,  may  be  driven  mere 

eeonomirally  by  the  electric  energy  operating  through  a 
dynamo  electric  machine  than  liy  horses.  The  question 
of  economy  between  aocmnulators  carried  in  dw  iramcar, 
as  in  M.  Faure's  proposal,  and  electricity  transmitted 
by  an  insulated  conductor,  as  in  the  electric  railway  at 
present  being  tried  at  Berlin  by  the  Messrs.  Siemens,  is 
one  that  can  only  be  practically  settled  by  experience. 
In  cimnnstaaces  In  which  the  insulated  condaciar  can 
be  laid,  Messrs.  Siemens'  plan  will  iradoobitadly  be  the 
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most  economical,  .as  it  will  save  the  carri  igc  of  the  weight 
of  the  accumulators.  But  there  are  many  cases  in  which 
the  insulated  conductor  is  impracticable^  and  in  which 
M.  Faure's  plan  may  prove  useful.  Whether  it  be  the 
dectric  railway  or  the  lead-driven  tramcar,  there  is  one 
feature  of  peculiar  scientific  interest  belonging  to  electro- 
dynamic  propulsion  of  road  carriages.  Whatever  work 
is  done  by  gravity  on  the  carriage  going  down  hill  will  be 
lai<l  u[>  in  store  ready  to  assist  afterw.Ttds  in  drawing  the 
carriage  up  the  bill,  provided  electric  accumulators  be 
used,  whether  at  a  fixed  driving  station  or  in  the  cairiage 
it!!'  If  WiLUAM  TaoMsmi 

University,  Ghasgow,  June  13 


THE  UFE  OF  WHEWELL 

The  Lift,  mud  Sehetions  from  tJw  Correspondtnce^  of 
William  Wkewell^  D.D.,  laU  Master  of  TriHity 
ColU(;t;  Cnmbriiige.  By  Mrs.  Stair  I>o«gla&  (C 
Kegaa  Paul  and  Co.,  18S1.) 

IT  is  BOW  about  four  years  since  the  first  instalment  of 
a  biography  of  the  late  Dr.  Whewell  was  published* 
These  volumes,  admirably  edited  by  Mr.  Todhunter,  give 
as  a  brief  outline  of  his  history,  but  consist  diiefly  of  a 
most  v.i!u.iblc  analytiral  account  of  his  writings  and  a 
selection  from  his  Uterary  and  scientific  conespondence 
In  the  pre&ce  a  more  complete  memoir  of  Dr.  WhewdT  s 

personal  and  domestic  history  is  announced  as  in  pre- 
paration. The  present  volume,  edited  by  Ur.  Wheweil's 
niece,  Mrs.  Stair  Douglas,  fulfils  the  promise  then  giwtn. 
The  preface  explains  the  long  interval— fourteen  years— 
which  has  elapsed  since  Dr.  Wbewdl's  death.  A  scries 
un;i)u-,ir<i  events  have  continued  to  retard  publiration. 
From  various  causes  much  delay  occurred  before  the 
exact  plan  ef  the  wwfc  ma  determined  and  the  snbfects 
apportioned.  At  first  it  was  hoped  that  what  may  be 
coiled  the  academic  life  <rf  Dr.  Whewell  vrould  be  under- 
taken by  Mr.  Aldis  Wi^jht,  the  present  Bursar  of  Trinity 
College.  But  the  pressure  of  heavy  and  unavoidable 
engagements  has  precluded  him  from  procee<iing  with 
the  task.  Mrs.  Douglas  then  endeavoured  to  work  the 
materials  into  the  selections  from  Dr.  Wheweil's  personal 
correspondence  which  she  had  nearly  completed,  with 
the  assistance  of  Mr.  J.  I>empri^rc  Hammond,  Fel'n  iv  of 
Trinity,  and  one  of  Dr.  WhewelPs  executors.  Before  this 
was  accomplished  she  was  deprived  of  his  invaluable  aid 
by  his  lamented  and  untimely  death.  Thus  some  portions 
of  the  present  work  arc  a  little  incomplete.  Still,  as  these 
are  generally  of  a  rather  technical  nature,  and  more  interest- 
ing to  members  of  the  University  tlmn  to  the  general  reader, 
their  absence  probably  will  not  lie  very  widely  felt  W« 
may  be  allowed  to  express  our  admiration  at  the  tact  ami 
good  taste  with  which  Mrs.  Douglas  has  executed  her 
task.  She  allows  Dr.  Whewdl  as  for  as  poe^ilet*  speak 

for  himselfi  connecting  his  letters  generally  with  only 
such  brief  biegraphical  paragraphs  as  are  necessary  for  a 
connected  and  intdligiblc  narrative.  There  is  little  com- 
ment and  no  attempt  at  the  fulsome  praise  with  which 
biographies  arc  often  disfigured.  Her  descriptions,  though 
brief,  are  often  graphic,  while  the  letters  cn.able  us  to  see 
the  Master  of  Trinity  as  he  appeared  to  the  inner  circle 
of  intimate  friends  and  loved  relationt. 
Of  his  vast  and  varied  knowledge  It  is  atamt  needleit 
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now  to  speak.  Suffice  it  to  sajr  that  the  letters  now  pub- 
lished contain  additional  testimony  to  the  tmth  of  Mr. 
Todhunter's  remark  in  his  preface  to  the  volumes  men- 
tioned above :  "  I  do  not  think  adequate  justice  can  be 
Tendered  to  Dr.  Whewdl's  vast  knowledge  and  power  by 
any  person  who  did  not  know  him  intimately,  except  by 
the  examination  of  his  extensive  correspondence ;  such 
an  examination  cannot  fail  to  raise  the  opinion  formed  of 
him  by  the  sttidy  of  his  published  woAo,  however  high 
that  opinion  may  be." 

The  letters,  however,  in  the  present  volume,  as  might 
be  expected,  bring  out  their  author  in  a  light  which  is  to 
many  new  nd  onexpected.  To  most  persons  that  broad 
forehead  with  its  massive  brow  seemed  indicative  of  in- 
tdlectoal  strength  almost  gigantic ;  the  square  shoulders, 
strong  bones  and  muscles,  the  swinging  gnit-^th  which 
as  he  swept  along  he  seemed  to  shoulder  aside  weaker 
men  by  the  very  waft  of  his  passing — told  ot  irrC5.istiblc 
force  of  will  and  energy  of  purpose  ;  tenderness  of  heart 
seemed  improbable  in  one  of  such  Titanic  mould;  one 
deemed  him  a  "man  of  iron,"  who,  had  he  chosen  a  field 
odier  than  literature  and  science,  might  also  bavtt  been 
one  of  blood ;  but,  as  we  shall  presently  see,  nndemeath 
that  rough  exterior  tfiere  was  a  warm  nnd  affectionate 
heart  concealed. 

Of  the  childhood  of  William  WhewcU  but  few  parti- 
cnlars  are  recorded.  A  master-carpenter's  son  at  Lan- 
caster, he  was  on  the  point  of  quitting  the  Blue  Coat 
School  in  that  town  to  be  apprenticed  to  his  father,  when 
—by  a  mere  chance  as  it  seemed— the  head-master  of  the 
Grammar  School  entered  into  conversation  with  the  boy, 
and  was  so  struck  by  his  abilities  that  he  persuaded  the 
father  to  let  his  son  come  to  that  school,  generously  offer- 
ing ^  giv^  books  and  instruction.  According 
to  JMf.  Owen— probably  bis  sole  sonriving  acbooilFdlow 
—the  lad's  indomit.nble  spirit  soon  manifested  itself,  as 
weU  ai  his  appetite  for  work.  The  latter  indirectly  raised 
the  standard  of  the  school  lessons,  and  the  other  boys 
threatened  to  "  wallop  "  him  as  the  penalty  for  preparing 
more  than  twenty  lines  of  Virgil.  Even  then  however 
this  was  more  easily  said  than  done,  and  the  "  w.allopcrs" 
got  as  good  as  they  gave,  until  public  opinion  in  the 
school  decided  that  it  was  onfiur  for  more  than  two  boys 
to  attack  him  at  once — "  after  the  fate  of  the  first  pair,  a 
second  was  not  found  willing."  Once  only  did  Whcwell 
shodc  the  moral  feelings  of  his  revered  master,  and  that 
w.is  when  an  undergraduate  at  Trinity.  The  crime  shall 
be  told  in  the  master's  own  words  :  "  He  has  gone  and 
got  the  Chancellors  gold  medal  for  some  trumpery  poem, 
'  Boadicea,'  or  something  of  that  kindj  when  he  ought  to 
have  been  sticking  to  his  mathematics.  I  give  him  up 
now.  Taking  after  his  poormother,  I  suppose,"  (She  had 
occasionally  contributed  to  the  "  Poet's  Comer"  of  the 
local  newspaper.)  Mrs.  Owen,  to  whom  this  complaint 
was  nuidc,  pacified  the  worthy  man  by  remarking  that 
"jOOng  men  must  have  some  amusement,  and  Ibis 
teemied  to  be  a  very  innocent  one." 

Notwithstanding  Dr.  Whewell's  strong  frame  he  appears 
to  have  suffered  from  some  conslituHona]  delicacy  when 
a  lad.  His  mother — evidently  a  woman  of  ability  and 
culture  above  her  station— died  when  he  was  thirteen ;  his 
Mmx  only  snivived  to  see  bim  take  a  degrae;  A  sister 
nlio  died  young ;  and  of  bis  three  brothers  two  died  in 


infancy  and  the  other  at  the  age  of  nine.  Talent  was 
evidently  hereditary  in  the  family,  for  the  little  brother, 
at  seven  years  old,  had  begun  to  write  English  verses, 
and  one  of  his  sisters  habitually  wrote  poems.  Of  all 
three  of  the  latter,  he  says,  when  referring  to  his  prite 
poem,  in  a  letter  to  his  father,  "  I  am  happy  in  having 
sisters  who  all  of  them  have,  I  think,  a  more  rational 
taste  for  poetry  and  literature  of  all  kinds  than  any  odier 
girls  in  the  same  circumstances." 

It  is  very  interesting  to  note  the  gradual  change  in 
these  letters.  We  see  in  them  not  only  the  unfolding  of 
his  great  intellectual  powers  as  evidenced  by  the  widening 
circle  of  intaml^  but  also  the  gradual  expanding  of  Ae 
moral  natuM.  At  ilSt  tfaose  addressed  to  his  relations 
and  more  intimate  friends  are  a  little  stiff  and  cold,  but 
as  sorrows  succeed  one  another  the  rdigioos  dement  in 
Dr.  Wbewell's  character  becomes  more  conspicuous,  and 
the  later  letters  are  marked  by  a  depth  of  tenderness  sur- 
prising to  those  who  only  knew  him  slightly.  He  was 
devotedly  attached  to  his  first  wife,  and  almost  heart- 
broken by  her  loss.  In  one  letter  he  describes  himself  as 
taking  no  pleasure  in  success  now  that  she  was  gone,  and 
tells  his  niece  how,  while  he  sat  as  Vice-Cbancellor  in  the 
Senate-house  conferring  degrees,  he  felt  so  lonely  and 
miserable  that  the  tears  kept  trickling  down  his  face  ;  "  so 
unlikely  a  thing  in  a  Vice-Chancellor  in  his  chair  that 
probably  nobody  saw  it  I  hope  sa"  The  writer  of 
this  .article,  who  received  his  degree  on  that  occasion, 
well  remembers  some  of  his  friends  commenting  on  the 
Vice- Chancellor's  obvious  "sourness"  of  manner,  and 
wondering  whether  be  was  disgusted  at  the  Senior 
Wrangler  being  a  man  of  a  rival  college.  We  thde 
thought  that  this  was  "none  other  th.in  sorrow  of  heart.* 
After  some  time  Dr.  Whewell  married  again,  his  second 
wif^  being  LadyAfBedc,  risterof  bis  friend  Robert  Leslie 
Ellis.  In  her  companionship  he  found 'great  happiness, 
but  after  about  seven  years  of  married  life  he  was  again 
left  alone.  TUs  time  he  appeared  unable  to  rally  from 
the  bereavement ;  "  the  future  which  intervened  between 
him  and  the  grave  dismayed  him  by  its  dark  desolation." 
After  this  he  visibly  declined  ;  the  torpor  of  age  began  to 
steal  over  his  faculties,  and  many  thought  that  the  years 
of  waiting  would  not  be  very  many ;  but  ftey  were  briefer 
than  any  evpected.  While  still  comparatively  vigorous, 
a  fall  from  bis  horse  caused  fatal  injury  to  the  brain,  and 
after  lingerii^  Ibr  a  few  days,  happily  witiioat  much  sdEer- 

ing,  he  died  on  March  6,  1866. 

"While  life  was  ebbing  fast  away  on  that  last 
morning,  blinds  and  curtains  were  drawn  wide  apart  in 
compliance  with  his  wish  that  he  might  see  the  sun  shine  on 
the  Great  Court  of  Trinity,  and  he  smiled  as  he  was  re- 
minded that  be  used  to  say  the  sky  never  looked  so  blue 
as  when  seen  fringed  wttti  its  turrets  and  b.ittlemenu. 
Almost  to  the  last  he  was  conscious^  and  the  last  words 
intelligibly  uttered,  when  tiie  Btrikmg  of  tiie  dock  roused 
him  as  day  dawned,  were,  'The  Eternal  God  is  my 
refuge,  and  underneath  are  the  everlasting  arms.* " 

The  extraordinary  comprehensiveness  and  versatility 
of  Dr.  VMiewell'a  mind  is  fully  depicted  in  the  letters 
published  in  Mr.  Todhuntet's  vohime,  but  it  is  brought 
out  no  less,  perhaps  even  more,  graphically  by  some  of 
the  brief  allusions  in  his  familiar  correspondence.  This, 
tar  example,  is  one  taiken  from  •  letter  to  his  sister : 
**  Besides  nqr  osnl  cmFlayme&u  [as  CoUege  Tntor  and 
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Professor  of  MineralogyJ  I  have  to  go  to  London  two 
dajr*  emy  fartnight  as  President  of  the  Geological 
Sadety»  and  am  priating  a  book  which  I  have  not  yet 

^tten("Tlie  History  of  the  Inductive  Sciences"],  so 
that  I  am  obliged  often  to  run  as  fast  as  I  can  to  avoid 
the  printers  riding  over  me,  so  close  are  they  at  my  heels. 
I  am,  in  addition  to  this,  preaching  a  comse  of  sermons 
before  the  University  ;  but  this  last  employment,  though 
it  takes  time  and  thought,  rather  sobers  and  harmonises 
my  other  occupations  than  a^  anything  to  my  distnc* 
tion."  He  seemed  to  be  able  to  turn  his  hand  to  any- 
thing, and,  like  a  dexterous  conjuror,  play  with  half-a- 
dozen  balls  at  once.  PenduUimejqpCriments,  theories  of  the 
tides,  mathematical  problem^  crystallographic  fc rmufa: 
metaphysics,  and  ▼arioas  subjects  in  moral  philosophy, 
class ic->,  modern  languages,  architecture,  geology,  with 
plenty  of  work  in  general  literature,  all  malte  up  what  we 
maj  can  in  the  best  sense  "  (anago  Hbeffi."  These  letters 

also  bring  out  very  clearly  another  characteristic  of  Dr. 
Whewell's  mind.  He  was  essentially  cautious  in  regard  to 
diange— an  advocate  of  nfomation  radierthan  of  renova 
tion }  in  science  a  systematiser  rather  than  a  discoverer ; 
like  a  navigator  who  explored  to  the  full  the  uninvesti- 
gated cf  a>t?  of  the  Old  World,  rather  than  one  who 
steered  out  into  the  open  ocean  in  the  hope  of  discover- 
iof  a  New  Would.   TTiis  was  no  doubt  part)>  due  to  his 
mathematical  training  .ind  acidemtc  habits  of  life— but  it 
is  very  rare,  perhaps  impossible,  to  find  a  memory  of 
extraordinary  tenacity  and  a  life  essentially  stadioos, 
combined  with  ongirality  in  one  of  its  highest  forms. 
That  requires  a  good  deal  of  mental  fresh  air,  and  is  apt 
to  droop  a  little  if  too  much  confined  to  the  atmosphere 
of  a  library.  This  is  especially  evident  in  Dr.  Whewell's 
lemaAs  upon  the  «•  Vestiges  of  Creation  "and  in  his  essay 
on  the  "  Plurality  of  Worl  d  5     Ttie  same  tone  of  mind  is 
very  conspicooas  in  his  attitude  towards  the  question  of 
Uaivenity  Refimn.   He  was  a  vigorous  opfionent  of  the 
abuses  of  private  tuition,  a  zealous  advocate  of  progress 
in  c\ery  department  of  learning,  deeply  anxious  for  the 
iaipiuveuiieiit  of  the  Classical  and  Mathematical  Tripos 
fianrinations,  and  to  him  more  than  to  any  other  single 
man  the  .recognition  of  the  Natural  and  Moral  Sciences 
as  branches  oi  a  -ndemic  study  is  due.  But  he  was  an- 
tagonistic—almost bitterly  so— to  the  appointment  of  the 
Royal  Commission  of  1856  and  of  its  mcoessor,  and  was 
hostile  in  many  respects  to  the  changes— now  almost  uni- 
versally acknowledged  to  have  been  on  the  whole  very 
beneficial— which  veie  introduced  by  the  statutes  of 
1859-61.    His  great  hope  and  desire  was  that  the  Uni- 
versity should  be  allowed  to  reform  itself,  and  be  spared 
any  interference  from  without    That  he  should  have 
eotertained  this  hope  after  so  many  years  of  academic 
labOCT  is  perhaps  the  strongest  proof  of  his  sanguine 
temperament. 

We  must  now  part  from  this  interesting  volume.  Per- 
haps—like the  portmit  prefixed  to  it— it  slightly  fails  in 
depicting  the  characteristic  r^iggedncss  of  the  man,  but  it 
does  much  to  show  him  as  he  was  to  those  near  and  dear 
to  him  as  well  as  to  the  warld--a  man  of  immense  Intel- 
Ic^ial  power,  of  intense  enetgy  and  industr>',  of  high 
porpose  and  shnple  piety,  a  hard  hitter  in  conllici  and  a 
lover  of  the  shout  of  liattle,  but  too  magnanimous  to  bear 
ill-will,  whether  in  defeat  or  victory,   liesides  this  he  was 


a  munificent  benefactor  to  bis  College  and  bis  University: 
one  to  wbom  botii  mast  long  be  gratefiil,  and  of  whom 
both  may  well  be  proud,  as  having  filled  a  great  position  in 
the  world  of  science  and  literature,  and  especially  as  being 
"  the  man"  (in  the  <q>inion  of  a  most  competent  ja400) 
"  to  whom,  more  than  to  any  other  single  man,  the  revival 
of  philosophy  in  Cambridge  is  doe.*'      T.  G.  BOMNBT 


OUR  BOOK  SHELF 

Inorganic  Chemistry.  Adapted  for  Students  in  the  Elc- 
mentan,-  C!as<e';  of  the  .Science  and  .Art  Department. 
Hy  Dr.  \V,  ]',.  Kemshrnl,  r  R..\..S.,  F.G.S.  Enl.irged 
edition,  revised  and  extended.  (London  and  Glasgow : 
Wmiam  ColUns,  Sons,  and  Co.,  Limited.) 

This  trade  is  a  Imical  one.  While  containing  much  that 
is  nsefill  and  fkmy  satisfactory,  especially  from  an  ex- 
amitiatlon  point  of  vieu  ,  tin  whole  tcndem  y  of  the  book, 
considered  as  an  ekinci  tary  treatise  on  a  branch  of 
natural  science,  must  be  strongly  condcnmcd. 

The  leading  facts  concerning  tiic  hotter-known  non- 
metallic  elements  and  compounds  arc  sui  cinctly  st.-ited  ; 
the  principal  reactions  of  formation  and  decomposition 
of  these  bodies— especially  those  reactions  which  unfoftu- 
nately  must  be  "got  up"  for  examination  purposes— are 
arranged  in  the  form  of  equations ;  and  the  simpler 
arithmetical  applications  of  such  equations  are  illustrated 
by  fullv  worlced-ottt  exanqdes.  But  chemistry  is  moie 
than  this:  facts  must  be  connected  together  by  prin* 
ciples;  the  connection  between  fact  and  theory,  and 
between  thecny  and  fact,  must  be  revealed  ;  these  two 
most  not  be  regarded  as  synonymous,  but  as  mutually 
dependent  ;  and  the  reasoning  by  aid  of  which  theoreti- 
cal conchisioni  arc  reached  must  be  clearly  indicated. 
Chemistry  is  neither  a  sy-tcm  of  dogmatic  a-.-crtions  nor 
an  accumulation  of  shibboleths,  by  the  skilful  use  of 
whicli  an  examiner  may  make  havoc  .uncinL^  the  Ejihraim- 
ites  crowding  to  tiie  Jordan  of  Examination,  but  a  living 
science. 

The  principle  which  is  most  largely  used  (or  rather 
misused)  in  Dr.  Kemshead's  book  is  that  of  Valency; 
but  valency  in  the  hands  of  this  author  is  deprived  of  lU 
value  as  a  scientific  theory,  and  IfBgnnief  an  accumulation 
of  fancifid  spectdations.  Thebasisof  tbepresent  v^ork  is 
evidently  Dr.  FianUand's  Lecture  Notes";  hence  pro 
bably  the  success  of  the  book  in  preparing  examinees  for 
South  Kensington  (the  present  is  a  second  and  enlarged 
edition)  ;  ami  is  not  such  success  after  all  of  more  im- 
portance than  training  chemists  or  discijilining  the  mental 
powers  of  youth  ? 

The  thcon'  of  valency  is  based  on  the  wider  molecular 
theory  of  matter,  which  was  preceded  by  the  atomic 
theory  of  Dalton,  itself  a  development  from  that  system  of 
chemical  notation  which  rested  on  the  combining  wej^to 
of  the  elementary  bodies.  Now  it  is  clear,  from  many 
passages,  that  the  author  of  this  fawk  has  failed  to  dis- 
tinguish combining  weights  firom  atomic  weighty  and 
atomic  firam  molecular  weights:  thus  on  p.  13  we  read 
"  t hcse  propottions  by  weight  [U.  from  the  context,  these  . 
I'roportiaos  in  which  "substances  unite  together  chemi* 
cally"]  when  reduced  to  their  lowest  relative  value,  and 
expressed  with  reference  to  that  of  hydrogen,  which  is 
usually  taken  as  unity,  arc  called  the  atomic  weights,  or 
combining  numbers  of  tlie  eletnents.''  Again,  on  p.  26, 
"the  ic<mbniitig  -„u-it;/:t  of  hydrogen  being  I,  that  of 
oxygen  becomes  16;  of  nitrogen,  14;  of  carbon,  12."  &c. 
Kut  combining  weights  .ire  ttot  s)7ion)Tnous  with  atomic 
weights,  and  the  combining  weight  of  oxygen  happens  to 
be  8,  of  carbon  3,  xmd  of  nitrogen  4"66.  The  formula 
weights  of  compounds  are  constantly  referred  to  as 
"  atomic  and  molecular  weights."  We  have  such  formate 
as  (NH«0)^  CttO»  &C.,  stated  to  be  molecular  formulv ; 
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molecule  is  now  licrc  define  1  (in  a  note  on  p.  57  a  casual 
sUtcinenl  \%  made  as  to  the  meaning  of  the  term) ; 
'■  Avogadro's  law,"  whit  h  lies  at  the  basis  of  the  whole 
modem  edifice  of  chemistry,  is  conspicuous  by  its 
aibsence ;  certain  statements  as  to  gaseous  combinatioa 
Md  to  **YCtaaie  weights  "  are  made,  it  is  true  (p.  55),  but 
these  are  limnA.n  and  aiskadisg. 

Wlien  a  fheoty  of  valencji  is  nueed  on  to  tknder  and 
sUfttBg  a  mokcukr  foundation  as  is  here  laid,  no  wonder 
that  toe  edifice  should  be  a  strange  one ;  the  aeflnitioo  of 
''atomicity "  on  pp.  54-SS  is  incomplete,  and  cannot  be 
upheld  by  facts  ;  the  statement  on  p.  58,  "it  is  then  a 
!,ivv  to  whici  there  are  no  real  c\rcptions,  that  thoupih 
the  equivalence  of  an  clement  may  vary,  it  does  so  always 
by  the  addition  or  ftubtradim  ot'  an  even  number,"  is 
simply  untrue.  As  an  "important  conclusion"  from 
certain  "facts"  (?  fancies)  "on  equivalence,"  it  is  stated 
that  (p.  59)  "a  formula  which  possesses  an  uneven 
number  of  bonds  or  units  of  chemical  affinity  cannot 
possibly rqtreient  a  molecule";  without  minutely  criti- 
«isia|f  the  expression  "  bond  or  unit  of  chemical  ai^nity," 
Sttflice  it  to  say  that  such  a  formula  as,  aceovdins  to  l3x. 
Kenshead,  cannot  posaihly  repceietit  a  aolecHle,  un- 
fartaaately  does  iqigesent  a  mnka Je.  The  ensteneeof 
tha  molecule  NO  is  a  case  in  point :  a  propos  tS  this 
ooamoHBd,  there  is  a  cbamung  example  of  the  author's 
meuod  of  treating  chemical  science  as  a  coUectioa  ot 
opinions  of  vanons authorities  to  be  found  inafootaote 
on  p.  169. 

Soies  on  tin  Crania  0/  AVtt'  Enf^Lind  huiians.  By 
Lucien  Carr.  From  the  Aimivi  rs,iry  Memoirs  of  the 
Boston  Society  of  Natural  History,  iSSa 

is  one  of  the 


of  Notth  Aseficaa  iariMni.  The  snthoi^  AAr.  uicfeB 
Carr,  holds  the  office  of  AsriHBt  Curator  to  the  vahiable 
Museum  of  American  AfclMeokg>'  and  Ethnolo^-  at 
Cambridge,  Mass.,  an  institution  ow-tng  its  foin^dation  to 
the  liberality  of  Mr.  1'e.ibody,  so  well  known  in  Ent^tand 
by  his  benefaction*  to  the  London  poor,  and  its  scicn- 
titic  excellence  to  the  zeal  and  organising  power  of  its 
first  curator,  tlH  lata  Sir.  JeflUcs  Wyman,  and  «f  his 
successors. 

The  object  of  the  present  mcrnorr  is  to  collect  tojjcther 
such  information  as  is  still  to  \yi  obtained  regarding  the 
cranial  characters  of  the  n:ttive  Indians  of  the  New  England 
States,  the  celebcated  "  five  aalims "  of  tiR  early  his- 
torians of  Aaierica»«ho  hi  ooosequeneeof  Acirgeograptn- 
cal  postiianinieanMagdKfrst  of  the  sua  to  snooMnh 
aotha  iaveadt  of  Eorepena  immigration.  Meastnemeats 
are  given  of  67  crania,  of  which  38  are  ass^ed  to  males 
and  V)  to  females.  The  aver»};es  of  the»e  meastrrements 
give  the  following  rcNults  :  A  medi-.im  cranial  capacity, 
ijc.  1436  cubic  centimetres  for  the  males  and  1 3 19  for  the 
females.  A  latitudinal  index  irf  -750.  showing  mcsati- 
cephalism  verfjing  upon  dolichocephihsni.  The  alti- 
tudinal  mdcx  ex.actly  the  s.-ime.  The  prinL-i.il  larial 
mdiccs  show  ortho^'nathism,  with  a  stmr:-  tendency 
to  nicsoj;Q.athism,  a  mesorhine  nose  (indcv  y  i ,  and 
slightly  m^ascme  orbits  (index  8S  in  the  males,  and 
91  in  the  females).  Although  fese  arc  the  average  cha- 
tacters  of  the  whole  coHecUon,  v«y  few,  if  aay,  of  the 
mdividaal  csania  are  to  be  found  pracuting  then.  Ttaie 
is  indeed  ao  such  uniformity  aamg  these  skulls  as  amy 
be  sees  in  certain  taoc9»  sndi  aa  Eaidmos,  BtolaMB, 
Fijins,  Andamanese,  or  even  AostsaliaBS.  Perhaps  h 
csbM  scarody  be  exported  in  inhabitants  of  a  large 
contincRt,  presentin;;  great  diversities  of  clinatic  .and 
other  conditions,  .and  with  no  natur.il  barriers  to  free 
iui^;ration  and  interrnurse.  Tiie  cx.iinination  of  these 
ikulK  tbcrefure  c  nntirms  what  has  been  often  remarked 
before,  that  although  in  a  bro.id  sense  the  .\  nencan 
Indians  present  a  ccrtam  community  of  type,  there  is 


great  diversity  in  detail  among  them,  the  result  probably 
of  a  long  scries  of  repetitions  of  the  process  of  breaking 
up  into  distinct  groups  or  tribes  and  reuniting  in  vanous 
ce  "  ■ 


LETTERS  TO  THE  EDJTOR 


[  Tkt  Editor  does  not  hold  himMl/  rtipomibit  for  t_ 

by  his  corresfondeiits.    NtHkirttm  h*  undertakt  tt  M 
or  to  correspond  with  fit  writtrt  if,  rejttttd  mamuuriMt, 

fiO  natite  it  taken  ef  anonymous  emnmiinicn'ions. 
[  The  Editor  urgently  requesti  eorrtspondtnti  to  keep  tMr  klttrt 
as  short  as  fossiUt.    Tkt  prtsturt  on  kis  space  is  so  gnat 
that  it  is  impossible  otherwise  to  ensure  the  apt>eisrasut  eMH 
if  t$mmunicaticms  Ciynlai'iinc  interesting  and  ncvd /aettt\ 

The  Conservation  of  £lectricit> 

In  a  recent  commuwinatiou  to  Nature  (vol.  xxic  p.  78) 

Prof.  Silvanus  P.  Thomp>^on  very  kindly  mentions  my  latest 
mcmtiir  on  "The  Conservr^tion  of  Electricity, "  and,  as  1  un 
glad  to  find,  confirm!!  my  vicMS  on  this  subject  by  stating  tluit  he 
has  inrlcpcndendy  arrivci!  at  the  ^amc  coacluuuns  with  myself. 

As  regards  however  iIil-  qacslinn  of  i>rii>rity  moved  by  Prof. 
Tliij  :4M':i,  1  think  I  ou4;!it  to  add  that  an  eatlier  ]">aper  of  mine, 
published  five  yeirrs  ap  \  mw  A  hive  escnpe<i  fVof.  T7iompson'> 
attention.  This  w«»  printed  a.s  ,m  abstract  in  the  Ciymptes  rendus 
of  the  I'uris  Academy  of  Sciences  for  June  19,  ii>76,  unicr  the 
tit!  :.  "  [  xlcnsion  du  princijie  dc  CarnQt  A  l:i  llic  irie  ilts  phcno- 
ni'jncs  cicLtri<[ues.  feqn.-itxnis  difTcTentieile-  gcnerriles  dc  I'cqui- 
libre  et  du  mouNvment  d'un  sysri.ine  i  tcctnqne  revcT-.ibIc  quel- 
ciuqtte."  1  tliere  enunciated  die  law  of  the  Conservation  of 
Electricity  in  the  same  terms  as  now,  and  also  gave  the  same 
analytical  method  for  applying  it.  I  beg  leave  to  quote  as  a 
proof  the  (bltaiwinB  exfoelt  passage  from  this  ettract :— "L'^qoa- 

tion ^y^y 71  =  o  n  nnc  autre  significiiti'-'n  plus  simple;  cllc  sii^fnifie 

que  de  I'tlecli  kill  I'i'ut  :,  m.ai>  ne  pcut  jamaLs  virier  en 

(juaiitiri-.     Cr  '.lmu,  iiii- lit  li.    I,  ..i-vatum  dc  la  qu.-vntite  d'c'lec- 

tcicKe  it.  tfte  adrais  par  Jcs  phyMcieos  dans  tous  les  cas  connus 

jusqu'ici,  infloenee,  firvfttement,  rte.  ....  Toor  que  J'dmmo 

pour  tout  Ctfole  feroul,  il  font  que  dm  soit  «De  difCtreatidlc  par- 
f.iite.^'    This  methiid  T  hid  already  applied  in   1S75  to  the 
jdienomcna  preseirted  by  nurcrrry  c'cctrixlc^  [viJf  i.V.r 
Chim.  Pkyt.  1875).    In  fact  my  Intent  memoir  is  merely  n  re 
aewed  aiteii^pt  to  draw,  l>y  menn^^  of  new  appticatidn-,  the 
attention  of  physicists  to  a  fact  which  I  cannot  help  cnii-.idering 
as  important  fnr  tt  c  fr.lnre,  viz.  that  the  )-rinci]  Ic  of  the  Con- 
ser^■ation  of  (•'.lectricity  is,  ai  frer  as  ana!yiical  appUcMums  are 
tontemed,  thecxart  analo^e  ta  Carnol's  l*Tinciple  for  Heat. 
Pari.,  Facultc  des  ^sctcaccs.  Juoe  5  G.  l^rpUANN 


Apparent  Di 


of  Suslight  by  Intwmittrnt 
elleetlog  SuifiweB 

I  t'  occurred  to  me  that  Ii;;;bt  might  be  decomposed  by  inter- 
"ip'<"Fr>  ^''th  a  reflecting  surface,  a  ray  of  light  In  such  a  manner 
tliat  the  interroptions  may  be  proportional  to  the  wne-length 
period  of  any  particular  ray  farming  a  |)ait  of  a-oompoaitc  ray. 
Tlie  experiment  is  cfTccte-l  in  the  following  way  : — 
A  wheel  having  bright  spokes  (the  large  wbed  of  aliinde 
saers  well)  is  caused  to  revolve  between  an  obsemr  ana  the 


su  I,  so  that  a  ray  of  Ugbt  is  reflected  to  the  observer  by  a  brii^ 

siHikc ;  then,  when  uo  ^okcs  fats  before  the  obiservcr  — 


.sccoud,  violet  light  AhMS  out  "vividly ;  when  65  pasL  red 
appon,  and  dMRsat  Mies  off  revabitian  give  different  colours. 
TtoaaseoBto  be  a  auBlMd  idnioMifaip  existing  between  the 
Buaber  of  ^kss  vMdi  pa»  by  and  the  wave  length  of  ^ 
two  cotocn  aient  toned,  that  of  Oe  violet  bebg  wKv 

Oiat  of  the  red  nKr  ix^- 
I  an  BOW  famnigldng  this  apparent  rdationship  iKtween 

spokie-hacnniplioo  and  wavelength  for  the  odwr  eoloan  of  the 

spectrum  of  white  lig^t,  and  I  hope  to  be  able  t»  nake  known 

the  renha  shortly.  Faii»iica  J.  Smith 

DnHlton,  jBne4 


Symbolical  Logic 
I  AM  sorry  that  Mr.  MacCoTl  shovdd  h.ivc  (honght  that  there 
was  WBj  intention  on  my  part  to  sag^  a  doubt  as  to  his  having 
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written  bis  papers  uilliuut  having'  read  Itoolc's  "  L»ws  of 
Thought'"  I  knew  th.it  lic  ws',  vlt>  aiixiim-  tlmtthe  fMt  «hou!d 
be  known,  and  I  coUcd  aiuntii'ii  to  it.  I  cuulJ  ttot  state  it  as  a 
Cict  known  to  me.  llis  own  3s>uraocc  was  the  only  groond  I 
had,  or  could  have,  to  go  ujxto,  aod  in  mmigning  this  it  never 
occurred  to  me  to  doubt  hLs  »tat0BMIII«  W  to  tkiuk  tiMIt  I  was 
ss^&>ting  doabts  to  other*. 

A>  regards  1x17  half  hnoKiraiis  nggeation  that  an  attitude  of 
Uigbt  .-.ocial  repmsioa  was  da&able  towards  novelties  of  mere 
notation — not  towards  new  onooeptions  or  inetbod»~-I  led  sine 
that  almost  every  one  who  hu  not  a  pdvate  icheiM  of  Ua  own 
to  protect  will  agree  with  me.  Few  thiofli  c 
plexing  to  students  of  any  subject  thaa  to  Bad 


another  making  tm  of  a  Mm  iMtolioB  to  affn*  «U 
(I  mean  no  spedal  refcrenee  to  Mr.  UHCdl  feB%  wlwdoM  aot 
Mem  to  me  one  of  thewont  oflbndcnintlib'iHl]^  At  the  time 
«f  writing  my  "Symbolic  Logic"  I  bad  iMtMNMA  Iweaty  aud 
kImbh  before  me.  S«iM_«f  thcw^  of  eoBRe, 


opias  radly  distinct  concepdoas,  cr  eSkt  iawawoto  ia 
noatdare,  but  most  of  tbtoi  do  SBt;  we  find  balf«'4owo 
afarc&t  signs  standing  for  At  H9N  iwfsning,  and  kBlf*a*diiaai 


signs  standing  _ 

ricB*  I  oinnot  but 
thiiilc  tkat  maef  of  tl&  ounfmioB  voold  M  MVOidtd  if  the 
wioos  authors  would  take  die  traalib  to  iaqoire  what  liad  been 
already  written  upon  tibeir  loiijcet.   Tbe        "repres-toa"  I 
■heula  like  to  see  iotradaced  consists  in  tbe  remaastcaaees  of 
ig»his«M  and  StadcBts  generaliy  against  the  mem  sabalitBtioti  of 
a  new  Sfmbol  lor  one  whidt  waa  already  in  ore  for  exprei'sing 
preciady  tbe  lune  prooeii  or  conception.  So  far  from  « ishing 
to  ^Moange  any  attempts  to  improve  on  the  results  of  Boo)e 
rad  others,  I  rejoice  to  see  them,  and  think  that  Mr.  MacCoU 
himself  has  done  some  good  work  in  thia  way.    It  would  have 
been  better  still  if  he  had  not  disfi|ui«d  It  by  a  notation  which  I  | 
think  nukes  him  regard  his  results  as  more  original  than  tltej  ' 
really  are.  | 
I  need  not  seriously  discuss  those  ports  of  Mr.  MacColl's  letter  1 
which  give  his  opinxin  as  to  tlw  Impression  which  « ill  be  pro- 
duced in  other  persons  tv  a  perus.1l  of  my  book,  and  his  ' 
"  imprrssion  "  that  be  hat  "somewhere  seen  Mr.  V'enn  quoted  | 
as  holding  an  opinion  very  mnch  at  vari.ince  v  iih  "  ?l  tatemcnt  I 
which  he  misqtiote^.*   (B^the  way,  I  heartily  a^rcc  with  his 
"  protect  against  that  .'-pint  cf  criticl-m  which  wuuld  oflcr  two 
or  three  chipped  bricks  as  a  fair  s^jcdmcn  of  a  hou<e,"  &c,,  and 
think  the  chippii^  of  the  bricks  a  happy  turn.)   The  rest  of  hl<% 
letter  contains  criticisms  upon  my  conclnsions  on  a  variety  of 
father  intricate  speculative  questions.    Maving  stated  my  own 
views  as  ftdly  and  accurately  as  I  conveniently  could  only  a  few 
weeks  ago,  in  a  sptematic  woik,  I  rently  must  decliite  to  be 
drawn  into  repeaiug  them  again,  in  a  couden  ei.!  form,  in  the 
oolumns  of  a  scicntim;  journal,  even  if  the  editor  would  consent 
to  acceut  them.  J.  VlHM 

Ckmbrkig^  June  la 

Telephones  in  New  Zealand,  dc. 

Observing  J otir  [■■.•uTigTai  h  on  this 'utjcct  in  NATrRF.,  vol. 
ZliT.  p.  SS,  it  occurs  to  iiic  lliat  llie  following  may  Ijc  of 
intere-it  When  iu  U  c;im,.;tou  ami  L>unc<iiii,  N.Z.,  at  the  end  of 
December  last,  my  opiiii'm  was  asked  by  the  Goveniujcnt  I  cle- 
graf^ic  officials  there  u^on  a  pair  of  (irduiary  "  lidivun-Ucll 
Telephone-  "  (not  Edis'in  IkU  icUfihimci,  a>  they  are  too  fre<iaently 
called)  which  they  had  just  receive<l  from  the  L'niie«i  Slate*  f<  r 
purpjidv  of  experiment.  A  careful  trial  under  various  cnriititioBS 
showed  me  that  they  were  very  good  average  im^uments  of 
ordinary  delicacy,  such  as  I  had  Men  hmdrtda  «f  pmwQily  ia 
England  and  the  .States. 

With  the-e  instruments,  however.  Dr.  I.cmnn,  the  .Superin- 
tendent of  tlie  l'i»t:d  and  Telei;rai>h  .Service,  ua^^  ahic  to  con- 
verge clearly  between  Wcliinjjlcn  and  Xajiicr,  over  an  ordinary 
land  liiic  232  miles  in  lenj^ih,  «lulc  battery  currents  were  passing 
over  the  wiics  on  tbe  same  posts. 

In  New  Zealand,  Telegraphic  communication  is,  and  Telepb  mic 
communication  will  be,  entirely  in  tlie  hands  of  the  Ci^veni  i  ent. 
In  McllKiume  the  telephone  cvchsnije  is  worl-cd  by  a  private 
company,  l.mt  the  erecli'  in  aii<i  ni.iintt  :in:K-!»  1  f  wire^  is  carried  out 
by  the  V'icti  rian  G)vcmn;ent  at  the  annual  ra;c  uf  5/.  per  sub- 

'  I  spoV-  rif  w-»«  "  th  '.r  pr  In  tVoVabilitv  which  V-  f^*-  justly 

reganlettiu  Uie  LTuimiiij  Uiumph  of  llis  syitciu."  Wlial  Mr.  MacC.H  puis 
ketwem  inverted  cooiinas  ii  that  Boole  "Justly  (cfaided  hii  problems  in 
ftwljalaliiy  as  tha  crowniag  trinnph  tt  U>  m«iiD."a»d  cliallnicef  mc  10 
Siv  whsthsr  «  not  I  a^ns  with  Bosk's  isliiion  of  aesiiaiD  wtU-kaown 
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icriber.  In  Sydney,  I  reuret  t<j  say,  nothinij  was  U-inj;  done  in 
this  matter.  In  Honolulu  I  found  (last  January)  telephonic 
communication  all  over  the  town,  but  no  telegra-ilis  at  .ail.  The 
King  of  the  Sandwich  Islands  however.  Alii  kalakaua,  who  is 
shortly  expected  in  England,  told  nic  that  he  great !y  ncc  ioi  *-ulv 
marine  cables  between  the  varioos  islands.  On  my  n^tum  t:> 
England  I  had  the  pleasnre  of  sending  to  Sydney  lua'tei  lals  for  a 
private  telephonic  hne  on  iuear  plantations  in  the  Fiji  Island<i, 
and  my  friend  Mr.  Frederidc  Cobby  aamiger  of  tha  Falkland 
Islands  Compaay,  tells  mt  thai  line  he  took  oM  thire  at  ■» 
suggestion  is  a  ^eat  mooeta. 

At  Welliq(te%  iiben  the  entrai  N.Z.  tekmph  office  is,  I 
«M  vaqr  toacit  ilnch  bf  ^  cntreme  ease  widx  which  dui^cx 
drcMila  «CN  tinched.  Dr.  Lenm  Informed  me  that  it  wras 
nuodv  nMCMvy  to  altar  ftereAtmces  ooae  a  week.  He 
sbowe<l  ujc  a  siapleUtdaeeriioo  rheostat  of  Ua  own  invention 
which  appeared  to  anewtr  adodiabiy  ;  it  eouitted  cisentialiy  oi 
two  pieces  of  caifco^  the  cloMBWi  of  whtce  eentnet  was 
regulated  by  a  acccir. 

On  my  way  hnae  Ijoid  a  hurrietl  visit  to  the  eentral  oAke  of 
the  Western  Uidon  leicgiaph  Company  la  New  York  (jiat  at 
the  critical  time  of  the  ahiarption  by  it  of  the  other  two 
companies  and  the  coaMqnant  creation  of  a  atoaopoly),  and  waa 
greatly  surprised  to  see  the  extent  to  which  the  i^coocella  in 
the  batteiy  room  were  being  replaced  by  ^emeniCs  dynamo, 
machinal.  I  was  told  that  one  of  them  wooU  **  drive  about 
fifty  wires,  and  was  shown  a  nmnber  of  pia«ter«f-raris  cylindci  s, 
abont  five  inches  lone  ^od  one  indi  diameter,  whidi  were  p«t 
into  dmtit  to  diminbh,  when  necessaiy,  the  intensity  <rf  the 
ennent.  It  wqr  be  Nuembcred  that  as  a  rale  American  Unei 
are  less  perfectly  Inmlaled  dun  oars,  and  heaee  require  »tronfer 
carrents.  Wk.  Lamt  Carpkntbs 

6k  York  Dni]dn|%  Waymonth,  Jnne  i 


Innplements  at  Acton 

Mr.  PERCf  VAi.'s  letter  in  Naturk,  vol.  xxiv.  p.  101,  an 

intercstinij  one,  but  the  occurrence  of  .N'eolithic  implements  at 
and  near  .\cton  b.is  1-cen  iiiiown  (if  not  publishwl)  for  ii;any 
years  pist.  In  ilic  Tilt  Kivcri'  coilec'.ion  may  be  seen  Neolithic 
scrapers  aud  llaLci  from  ti.e  .Act' 11  di  Uicf.    I  have  found 


.\ctMi 

Neolithic  stones  ill  the  ncii.h!^  ui  hogd  if  Act  1:1  and  Willesden 
for  many  year*  \  a»t  ;  ai.ii  only  a  fc.k  ucck  a  ;o  I  ]  ickcd  up  a 
beautiful  and  perfect  kni'"c  "f  black  tliut  ma  ii;  fr  in  ■\  >ar  ;c  tlake, 
five  and  a  half  iiicbci  b  nj,  and  unc  and  three  quafer  niches 
wide,  in  the  field  on  tbe  cast  <'f  .Xc-t  n  Station  of  t;,c  X.  rttj 
I^indon  Railway.  Mraiy  of  llic  N'coHti>ic  tbut^  from  tiiis  (sj-,i- 
tii  :ir--  lii'.r.  A  corjsidcrable  iiumbcr  of  Neolithic  imi  icrueiits 
and  tL.kt-T  have  at  different  times  been  drctl^cd  up  fioiu  ilic 
Tla.Ic^  to  tl.L-  W  est  .  f  I.'.nnion,  and  --ome  of  tbe  e  have 
been  ijui'.c  recently  cxbibited.  I  do  not  attach  iuiporiancc  to 
the  •[uartzite  pebble,  as  ]>el)bles  of  quartzite  are  extrciucly 
comnion  in  the  placial  «lep  isits  at  the  North  of  London,  and 
very  common  in  the  gf-'^els  of  tlic  Thames  and  its  norihem 
tributaries.    They  also  occur  in  siltt  at  the  north  of  Wilk&den. 

Will  Mr.  Tcrccval  kindly  furnish  the  heights  at  the  Hammer- 
smith position,  and  >ay  \\helher  he  ii!  pokitive  tlwt  the  gravel 
he  has  in  view  was  du^  on  the  spot,  and  whether  the  imple- 
meats  occur  there  (as  his  letter  implies)  in  "  remark  able  atmnd- 
ance"?  I  have  repeatedly  examined  tbe  low  gravels  about 
Hammersmith.  Fulham,  and  Chcl  ea,  bat  with  ao  result.  For 
more  than  three  yeara  I  have  never  tai>eed  aa  opportunity  of 
looking  over  the  low  };rav«ls  bdonging  to  tilflie  places,  together 
with  the  positions  at  West  Mrompton  and  Kensington,  where 
thousands  t^  tons  of  gravel  have  been  excavated.  My  result 
has  been  one  dnldotts  dake,  pmbaUy  washed  down  ftnai  oat  of 
the  bighar  tenacct.  I  hcnrcfer  have  beard  of  two  PdieolltMe 
hnplemrna  having  been  foond— one  at  Kentiogton  and  the 
other  at  West  Bna^ton—liut  «heihar  from  tbe  local  giavcl  or 
n  >t  I  am  nneertain. 

I  by  no  meaw  wfaih  to  imply  that  beeaiae  I  ham  booa  nadble 
to  fiad  i«pl«a>Mita ht the  knverKsavds  Ihaelere  aoneone  dw 
may  not  have  ftnmd  tbca.  Some  one  aii^  bftvt  been  ahn^i 
Ivforc  me  :nd  picked  rhegt  ajs  or  I  BHiy  huve  MMliatly loolnd 

over  unj  r.iductive  patches. 

II1C  places  metitioaed  bv  Mir.  Pcrtfeval  «it,  It  i—tbe  wani- 
bered,  frequently  balta>tcd  with  grand  brnMrfkOta  i  diitwee 
bv  the  Thames  fay  tbe  GiaadJanctiflaCanu,  and  by  the  Gnat 
Wdten  Railwiv.  X  know  of  at  least  live  difltaent  kiodMei 
whence  the  Acton  and  Hammersmith  gravel  is  bnnogfat,  one 
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locality  being  ia  Kent  It  is  tberdbre  of  the  highest  importaace 
that  one  should  know  for  certain  wlieaoe  tiie  gmtd  au  beea 
derived  thAt  one  sees  on  the  roadt. 

I  live  in  an  imptementireroiu  district,  and  find  PabeoUthic 
implemenU  in  the  Highbury  and  Clapton  gravels :  bat  a  vidtor 
wodd  HMkeafiOalawtakeif  heaappoicdtbataUdwimvel  on 
the  roads  about  ban  faelnmii  to  fhe  diitiiat  ^■"■tV'"Tf  many 
toM  of  gavd  HCbvH^  hm  fmn  Walrtwmilowt  at  odwr 
tfaBN  froB  Wm  vt  Hartfovdi  \  MnatfttM  fipm  DartfiJidi  nd 
item  other  plaoeii  Uaten^  therafoM^  the  fVMtaat  poaribk  cue 
is  ;takaa  in  atcertaiohig  the  exact  locality  wheooa  the  baOiat 
WBHat  aabtakes  are  certtln  to  oecnr. 

Hm  lowest  gravels  about  boo  BeaBpradiictivtoffhoiMMrlaof 
prinueval  man,  with  Ae  enqvAn  of,  at  tinoib  •  ttc»v  flaiko  or 
two,  probaUr  d(ii««d  iMB  «  Uchcr  levd.  The  erideiioe  ttat 
IlHm  aoeB  m  tha  lower  gravm  found  London  points  to  the 
ooRMtmaa  of  tiw  conjeotamaaadaby  Goneral  Pitt-Riven,  that 
the  PabtolitWc  afi  had  paaaed  away  befon  the  lowtr  pvis  of 
the  Thanes  Valley  were  excavated. 

WosTKUHmm  G.  Suits 

135,  Grocvanor  Road,  Higbbnry,  N. 


How  to  Prevent  Drowning 

I  HAVE  read  with  some  intercut  Dr.  MacCormac's  letters  on 
the  subject  of  tt  ater  treading  as  means  of  preventing  drowning. 

I  am  5'>rry  that  I  cannot  a^cc  with  him,  as  it  would  be 
decidedly  a  matter  of  congratulation  if  >  oinc  practical  means  of 
diminishing  the  number  of  casualties  from  drowning  were  fu\ind. 
Personal  experience,  however,  preventi  uiy  agreeing  with  Dr. 
MacCormac. 

I  am  a  tolerably  good  irtimmcr,  can  >wim  in  all  the  different 
fa^ion-i,  tut  I  can  neither  tloat  nor  tread  «alcr. 

Shortly  after  Dr.  MacCormac's  rir>t  letter  appeared  I  went  to 
swimming  baths  with  a  view  of  puttini;  the  matter  to  the  test. 
I  had  carefully  read  Dr.  MacCormac's  letter,  and  determined 
to  give  it  a  fair  trial.  1  minutely  obscr\-ed  all  Ut  dirBCtiaa% 
ana  invariably  sank  every  time  I  tried  his  plan. 

Now  it  must  l)c  rciuembcrcd  tliat  I  am  a  suimmer,  and  so  far 
as  swimniing  goc^,  j)erfcclly  at  borne  in  the  water.  Moreover, 
1  was  not  in  the  least  flastered.  When  I  sank  1  made  no 
attempt  to  rise  aj^ain  by  S'WimminR  ;  I  rcnLiined  in  what  Dr. 
MacCoraiac  wouM  call  tlie  ortl'i  nl  >x  jio-itioi  for  treadini,'  water, 
only  ojicnini;  my  eyes  in  order  t  )  sec  whether  1  was  ascending 
or  descending.  As  however  1  found  that  I  cantinuetl  to  do  the 
latter  until  I  reached  the  bjttom  of  the  baih,  and  there  seemed 
to  be  no  probability  that  1  should  rise  wHli  ut  SOOM  futhat 
efljrt,  I  was  at  last  compelled  to  make  thi.  elf  jrt. 

This  was  the  course  of  affairs  every  time  I  nude  the  attempt. 
Moreover,  whenever  I  essayed  to  tloat  on  the  surface,  nlihoogh 
I  carefully  assumed  the  correct  position,  threw  my  head  well 
Ixick,  and  t  'ok  the  deep  inspiration,  the  result  was  the  ^ame. 

Ar^uinj;  from  these  facts,  it  sceras  to  mc  pictty  clear  that  it  is 
not  everybody  who  can  tread  water  or  t1  i;it.  Why  this  is  soi 
appear^  to  me  to  lie  in  the  fact  lli.it  ''::e  huina  i  Inj  ly  is  not 
always  litjhtcr,  bulk  for  bulk,  than  water.  I'erli.ap'-  with  plump 
children  -ind  others  with  plenty  of  adi;Ki:,e  tissue  about  their 
frame  this  may  be  (he  case,  but  witli  sjnre  j-teople  who  consial 
mainly  of  mu  -clc  ami  l-o  .c,  the  >pecitlc  K'-'^^'ty  mu.st  Iw  pre  I'er 
than  that  of  water.  The  ii  nly  (jf  a  li^h  whci  the  ar.imrd  i-.  deal 
will  ^in'<.  '.intil  dccom;i>-iliiin  sets  in  and  caii:^e^  :t      fi  jat. 

For  thevC  reasons  I  fear  that  Dr.  MacCuimacs  suggestion 
n  it  lie  found  <<{  so  nnich  practical  use  as  he  hopes.  The 
apparent  ciie  uf  the  pr  ices-  descrit)ed  by  Dr.  MacCormac  may 
in  Itself  l>c  the  cause  nf  rash  proceeding-  li)  'di  i>e  \\\vi  cannot 
swim,  and  may  so  lead  to  greater  lo'-s  of  life,  the  very  evil  which 

the  snggeitioii  i«  intended  to  dianinfath. 

W.  Henry  Kistbvkn 

4M,  Holbwiv  Road,  N.,  Juno  7 

On  the  Continent  the  facilities  are  greater  than  in  England, 
where  factories  and  steam-ix>ats  spoil  the  pleasure  of  swimming, 
and  everybody  is  well  aware  that  all  can  float  upon  fret\ 
■water  without  afHitance  from  their  hamb  and  feet.  It  is  what 
in  the  Paris  swimming-schools  Ls  called  "fidre  Ic  mort." 

Anybody — stout,  lean,  cripple,  halt— is  able  to  do  so,  and  I 
taught,  myself,  a  poor  little  hunchback  how  to  perform  this  easy 
feat ;  but  his  deformity  placing  hioi  in  a  state  of  nnitable  eqoi- 
librium,  he  was  oblifltdtokccp  Us  tma  aWttbed  at  in  aoi^ 
from4S'to6o*. 


Some  minutes  are  sufficient  in  fre^-h  water  to  make  a  proficient 
and  a  live  "mort."  The  way  to  do  it  i,  very -implu,  and  Mr. 
MacGxmac  described  it  very  exactly,  with  the  omii-ioa  of  some 
particalars  relatinj^  to  the  way  of  b.-eathing,  which  had  no  direot 
reference  to  his  chief  and  beneficial  topic,  "  treading  w.\ter." 

He  who  wishes  to  "faire  Ic  mort"  must  first  druv  .  deep 
breath,  and  keep  it,  then  put  himself  on  bis  back,  w  ith  lu^  head 
(fanWB  backwards,  as  recommended  by  Mr.  MacCormac,  and 
allow  Ua  Baba  to  droop  slackly  wiitiout  any  stifihes^,  uo  uiattcr 
in  iriiat  nodtkm. 

The  body  will  dole  at  lint  uoder  witer,  tmt  it  will  immediately 
riaa  neaify  on  a  level  with  the  sarfiac^  the  only  parts  quite  free 
from  water  being  the  cheat  and  the  noae  and  mouth,  uround 
which  the  water  describes  an  oval,  whiDat  the  eyes  an  at  times 

The  "mort "  can  remain  faating  ia  tfait  way  u  Vtoa  as  hb 
breath  aOewt,  though  it  ia  better  not  to  wait  loqgcr  than  two 
or  three  aeeonds,  to  avoid  fatigue ;  then  he  mut  qpukly  eait  It, 
draw  aaodier  deep  breath,  and  keep  it  again. 

The  body  sinks  as  before,  riaea  hHMdktely,  regaining  iu 
floating  poation,  noae,  mouth,  aad  dMt  emerging  again  nom 
water. 

This  can  be  ceothraed  far  boon  together  wUhoot  the  leaat 

motion  of  legs  or  aims,  as  yonr  readers  will  be  able  to  verify  for 
themselves,  either  at  the  Pont  Royal  or  Ligny  swimming  schools, 
on  their  y/iix  to  the  Paris  Rihihition  of  Ebcttkity. 
Jersey,  June  5  Chatbl 

1'.^. — I  oii;^ht  to  add  that  whilst  floating  on  fresh  water  the 
body  is  not  <|uite  on  a  level  with  the  surface,  but  froai  the  chest, 
tlut  is  out  of  water,  to  the  toes,  vvhich  are  about  six  or  ci^h; 
inches  under  water,  fipiires  an  inclined  plane,  the  slope  of 
which  vane-,  with  evcryly  idy,  and  tliat  any  .ittempt  to  bring  the 
toes  on  n  level  with  the  surface  makes  the  body  sink.  On  the 
contrary,  the  deep  er  the  head  it  annk  badcwaids  nate  Witer  the 
more  the  body  emerges. 


Auroric  Light 

June  6,  faint  lights,  especially  to  the  northward,  between  10 
and  1 2  ;  smart  frost. 

June  7,  at  10,  masses  of  purplish  li^ht  ruing  from  the  north- 
east and  congregating  about  the  zenith;  pencils  of  greenish 
yellow  aad  white  rising  to  the  north ;  these  continued  up  to  12, 
after  which  no  observationa  were  made  }  veij  amait  fiaat,  wUdi 
bit  the  potato  stalks. 

Inne  7,  from  10  to  la,  weU-maiked  and  at  times  brilliaat 
oolnams,  pencils,  and  masses  of  red  risiqz  all  round  the  heavens 
at  iaiervab,  and  oongrctfating  at  the  tenia  i  a  iiost  aetcrewUte 
froat  timt  bnmt  up  ali  the  potaloea  en  the  mll^  flala  and  on  the 
uplaada.  At  5.30  on  the  Sth  Oe  frattwnt  to  thick  that  the 
grooad  bad  the  appeanmee  as  if  it  had  anowed  daring  the  nighL 

Ovecn,  Irdandi  June  10  G.  H.  Iuiiaham 


A  Sioffoler  Ceuee  of  Shipwreck 

In  Nature,  vol.  xxiv.  p.  106,  you  mentio.i  a  "  singular  case 
of  shipwreck  "  cau-cd  by  waves  aad  spray  freezing  on  a  steamer 
Hid  inkin;.;  it  by  its  weight.  Cases  of  this  kind  cau-ed  by  fr  i7-en 
•  I  r.iv  alone  are  known  near  the  ca-t  coast  of  the  lilack  .Sea, 
Niulh  iif  44',  wliere  tlie  in  j'.mtftin-  Lire  n  it  very  high,  an  cx- 
I  ccc<lingly  strong  and  su  liieii  iiurth-ea.st  uind  is  frei]uent,  (juite 
similar  to  the  DaluiKiin  H  ira,  and  called  alike.  It  descends  at 
a  certain  angle  to  the  sea,  rai^i:lg  a  great  quintily  of  spr.iy.  In 
winter  this  spr.iy  i isiincdi.-itely  freezes,  and  bhi|is  may  sink  by  its 
weight.  On  January  25,  1S48,  a  war  shi'j,  anchored  in  the 
middle  of  the  li.iy  of  N'vcrrossiisk,  sank  in  ttis  manner.  As  the 
weather  was  fine  before,  a  great  part  of  the  crew  were  ashore, 
and  the  storm  arrived  with  u  di  u  Idcnness  that  the  ship  sank 
fron  the  weight  of  the  frozen  ^-pmy.  On  account  of  the  bore 
this  coast  is  avoided  by  inert  bant  ships  in  winter,  and  visited 
only  by  a  line  of  steamers  subveutioncd  by  tlie  Government. 

St  Petenbeif  ,  Jane  8  A.  Woiixov 


OBSERVATIONS  ON  THE  HABITS  OF  ANTS 

ON  Thursday  (June  2)  Sir  John  Lubbock  rc.id  a  further 
paper  on  this  subject  at  the  meeting  of  the  Linnean 
Society.    He  said  ttuu  in  one  of  bis  fonner  papers 
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(Linne.in  Soc.  Jciirn.  vol.  xiv.  p.  278)  he  had  ^ven  a 
series  of  experunents  made  on  ants  with  light  of  different 
colours,  in  order  if  possible  to  determine  whether  ant:i 
had  the  power  of  dUtingniahing  colours.  For  this  purpose 
he  utilised  the  dread  vUdi  ants,  wheo  in  ^eir  nest,  have 
ef^  light.  Not  uaatiually,  if  a  n«M  i»  uncov«iea,  they 
tbndc  they  are  beii»  aitadwd,  and  hasten  to  carry  their 

Stung  away  to  a  darker,  and,  as  they  suppose,  a  satcr  place, 
e  satisfied  himself,  by  hundreds  of  experiments,  that  if  he 
exposed  to  light  the  greater  part  of  a  nest,  but  lef  t  at\y  part 
of  it  covered  over,  the  young  would  certainly  be  conveved 
to  the  dark  portion.  In  this  manner  he  satisfied  himself 
that  the  different  rays  of  the  spectrum  act  on  them  in  a 
different  manner  from  that  in  which  they  affect  us;  for 
instance,  that  ants  are  specially  sensitive  to  the  violet 
rays.  But  he  was  anxious  to  go  beyond  this,  and  to 
attempt  to  determine  how  far  their  limits  of  vision  agree 
widl  ours.  We  all  know  that  if  a  ray  of  white  light  is 
paaaed  through  a  prism.  It  is  broken  up  into  a  beawtilul 
band  of  coihwn— the  speetram.  Toour  eyes  it  b  bounded 
by  red  at  the  one  end  and  violet  at  the  other,  the  edge 
being  sharply  marlwd  at  the  red  end,  but  less  abruptly  at 
the  violet  But  a  ray  of  light  conMins  be-ule^  the  rays 
risible  to  our  eyes  others  which  are  called,  ifiough  not 
with  absolute  correctness,  heat  rays  and  chemical  rays. 
These,  so  far  from  beinj;  bounded  by  the  limits  of  our 
vision,  extend  far  beyoiui  it,  the  heat  rays  at  the  red,  the 
chemical  rays  at  the  violet  end.  He  wished  under  thcic 
circumstance^  to  determine  if  possible  whether  the  limit  of 
vision  in  the  case  of  ants  was  the  same  as  with  us.  This 
interesting  problem  he  endeavoured  to  solveasfoUows  :— 
If  an  ant's  nest  be  disturbed  tbe  ants  soon  canv  Uieir 
grubs  and  chrysalises  underground  again  to  a  juace  of 
safety.  Sir  John,  availing  himself  of  this  baWti  placed 
•ome  aati  with  hurvae  and  pupae  between  two  jdates  of 
l^^ae  adNMt  one'^hth  of  an  inch  apart,  a  distance  which 
Kares  just  room  enough  for  the  ants  to  move  about  freely. 
He  fcimd  that  if  he  covered  over  pan  of  the  glass  with 
any  opaque  substance  the  young  were  always  carried  into 
the  part  thus  darkened,  lie  then  tried  placing  over  the 
nest  diflferent  coloured  }.;las5cs,  and  found  that  if  he  placed 
side  by  side  a  pale  )eUaw  ^la^s  and  one  of  deep  violet 
the  young  were  always  carried  under  the  former,  showing 
that  though  the  light  ycUow  was  much  more  transparent 
to  our  eyes,  it  was,  on  the  contrary,  much  less  so  to  the 
ants.  So  far  he  had  gone  in  experiments  already  recorded  ; 
but  he  now  wished,  as  already  mentioned,  to  go  further, 
and  test  the  efliKt  upon  them  of  die  ultrapTTolet  rays, 
which  to  OS  are  invisible.  For  this  purpose,  among  other 
esperiments,  be  used  sulphate  of  quinine  and  bisulphide  of 
caibon,  both  of  which  transmit  all  the  visible  rays,  and 
are  therefore  perfectly  colourless  and  transparent  to  us, 
but  which  completely  stop  the  ultra-violet  ra\s.  Over  a 
part  of  one  of  his  nests  he  placed  tlat-sided  bottles  con- 
taining the  above-nuntioncd  tluids,  and  over  another  part 
a  piece  of  dark  violet  glass  ;  in  every  case  the  lar^■a;  were 
carried  under  the  transparent  liquids,  and  not  under  the 
violet  glass.  Again,  he  threw  a  spectrum  into  a  similar 
nest,  and  fotmd  that  if  the  ants  bad  to  dioose  between 
placbg  their  young  in  the  ultra-violet  rays  or  in  the  red 
Aey  preferred  the  latter.  H«  mfcrs  tberefoie  that  the 
ants  pnceive  the  ulna-violet  rays,  which  to  our  eyes  are 
quite InvisiUe. 

Now  as  every  ray  of  homogeneous  light  which  we  can 
perceive  at  all  appears  to  us  as  a  distinct  colour,  it  seems 
probable  -h.it  these  ultra-violet  rays  must  make  them- 
selves apparent  to  the  ants  as  a  distinct  and  separate 
colour  (of  which  we  can  form  no  idea),  Inu  is  unlike  the 
rest  as  red  is  from  yellow  or  green  from  violet.  The 
question  also  arises  whether  while  light  to  these  insects 
would  differ  from  our  while  light  in  containing  this  addi- 
tional colour.  At  any  rate,  as  few  of  the  colours  in 
nature  are  pure  colours,  but  almost  all  arise  from  the 
c«nbiDatio&  of  lay*  of  mfleraat  wave-lengdis,  and  as  in 


such  cases  the  visible  resultant  would  be  composed  not 
only  of  the  rays  which  we  see,  but  of  these  and  the  ultra- 
violet, it  would  appear  that  tbie  colonrs  of  otfjects  and  the 
general  aspect  of  nature  must  present  to  them  a  very 
different  appearance  from  what  it  does  to  us. 

Similar  eaperiments  which  Sir  John  also  made  with 
■  some  of  die  lower  Crustacea  point  to  the  same  conchi* 
sioo,  but  the  account  of  these  he  reserved  for  a  future 
occasion.  He  then  proceeded  to  describe  some  experi- 
mcnls  made  on  the  sense  of  tlircction  possessed  by  ants, 
but  It  would  not  be  easy  to  make  these  intcIliK'ble  without 
figures.  After  detailing  some  further  cxperiinetit-  on  the 
power  of  recoj.;nising  friends,  he  gave  some  facts  which 
appear  to  shu  A-  that  ants  by  ^election  of  food  can  pro- 
duce cither  a  queen  or  a  worker  at  will  from  a  given  egg. 
Lastly  he  stated  that  he  had  still  some  ants  which  he 
had  commenced  to  observe  in  1874,  and  which  are  still 
living  and  in  peifcct  health ;  they  now  therefore  must  be 
more  than  seven  years  old,  beiag  therefore  by  fiur  the 
oldest  insects  on  record. 


THE  WEATHER  AND  HEALTH  OF  LONDON^ 

"T^O  the  statistician  London  affords  materials  for  Uie 

prosecution  of  many  inquiries  such  as  could  not  be 

obtained  from  the  statistics  of  any  other  cit\-  either  in 
aiuicnt  cT  mcxiern  times.  Among  the  more  important  of 
these  inquiries  arc  those  which  relate  to  questions  sug- 
gested by  the  enormous  aggregation  of  human  beings 
over  a  hmitcd  are.i  ^luch  Lur.don  presents  on  a  scale 
absolutely  unparalleled  in  the  world's  history.  It  is  one 
of  these  questions  we  bring  before  you  thib  evening,  vit, 
the  influence  of  the  climate  on  the  health  of  the  people  ot 
London. 

The  relation  of  weather  to  health  is  a  question  which 
has  engaged  the  attention  of  Dr.  Arthur  Mitchell  and 
myself  Airmeoy  yean.  In  an  caify  stife  of  tbe  inquiry 
our  attentf  on  was  mainly  directed  to  Scotland,  and  more 

particulariy  to  the  data  supplied  by  its  eight  large  towns ; 
out  it  was  soon  found  that,  owing  to  the  sparseness  and 
other  conditions  of  the  population,  and  to  the  fact  that 
the  division  of  time  into  months  only,  adopted  by  the 
Registrar- General  for  Scotland,  they  were  not  sufficiently 
minute  to  show  the  true  relations  of  weather  to  the 
fluctuations  of  the  death-rate  throuj^h  the  year.  In  truth 
it  was  only  after  not  a  little  unsuccessful  labour,  and  what 
could  at  best  be  characterised  as  no  more  than  partially 
successful  work,  that  we  resolved  eight  years  ago  to  open 
the  discussion  of  die  whole  subject  by  an  exhaustive 
eaamination  of  the  meteoralcgical  and  vital  sutistics  of 
London  and  London  alone.  Mote  spedficalhr  our  reasons 
for  the  selection  of  London  were  that  it  afforded  data  from 
(i)  an  enormous  popolation  spread  over  an  area  so  limited 
that  it  might  be  regarded  as  having  one  unifonn  climate 
during  each  of  the  seasons  of  tlie  year;  (2)  full  weekly 
reports  of  weather  and  the  deaths  from  the  different 
diseases ;  and  (3)  returns  extending  over  a  sufficiently 
long  period. 

In  tiie  case  of  diseases  such  as  diarrhcea  and  bronchitis, 
which  teem  to  be  directly  and  immediately  under  the 
influence  of  temperature,  and  such  epidemics  as  scarlet 
fever  and  whooping  cough,  the  rate  of  mortality  from 
which  is  largely  determined  by  season  and  weather|  a 
comparatively  small  number  of  years  is  required  to  give 
a  satisfactory  approximation  to  their  true  weekly  curve  of 
mortality.  But  as  regards  the  great  majority  of  diseases, 
it  tiuickly  became  apparent  that  a  thirty  years' average 
was  required  m  the  construction  of  cur\'es  which  could  Be 
accepted  as  true  "constants"  for  the  diseases  to  which 
they  refer.  The  thirty  years  beginning  with  1S45  were 
therefore  adopted.  .\n  e.vamination  of  the  curves  shows 
that  some  of  their  striking  features,  particularly  those 
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showing  the  complications  of  special  diseases  and  their 
connections  with  each  other,  which  the  weekly  averages 
disclose,  would  entirely  disappear  if  monthly  averages 
only  were  employed. 

The  curves  of  the  more  prominent  and  interesting  of 
the  diseases  are  shown  on  the  accompanying  woodcuts, 


the  straight  black  line  in  each  figure  being  drawn  to 
represent  the  mean  weekly  death-rate  on  an  average  of 
the  fifty-two  weeks  of  the  year,  and  the  figures  on  the 
margin  the  percentages  above  or  below  the  average. 
With  this  general  average  the  mean  death-rate  of  each 
week  is  compared  and  the  dilTercnce  above  or  below  cai- 
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culated  in  percentages,  which,  when  fi/ns,  are  placed  above 
the  mean  line  of  the  figure,  and  when  minMS,  below  it. 
Thus  as  regards  scarlatina  (Fig.  i),  the  mean  of  the 
fifty-two  weeks  is  49  6  ;  on  the  first  week  of  January  it  is 
7  per  cent,  above  the  mean,  from  which  time  it  continues 
to  fall  to  the  annual  minimum,  35  per  cent,  below  the 
mean  in  the  middle  of  March,  thence  rides  to  the  mean  in 


the  end  of  August ;  to  the  annual  maximum,  60  per  cent. 

above  the  mean,  in  the  end  of  October,  and  thereafter 
steadily  falls.  The  portion  of  the  cun'C  above  the  mean 
line  thus  shows  the  time  of  the  year  when,  and  the  degree 
to  which,  the  mortality  from  scarlatina  is  above  its 
average  and  the  panioa  below  the  line  wbea  it  is 
under  iu 
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Fig.  a  shows  similarly  the  distribution  of  the  mortality 
from  whooping-cough  through  the  weeks  of  the  year,  and 
Fig.  3  the  distribution  of  the  mortality  fro  a  small-pox.  It 
is  seen  at  once  that  the  mortality  curve  from  scarlatina  is 
precisely  the  reverse  of  the  curve  of  whooping-cou^h,  the 
maximum  death-nitc  period  of  the  nne  corresponding  to 


the  minimum  period  of  the  other,  and  vice  vend.  It  is 
also  seen  that  the  mortality  cur\c  for  smoU-pox  (Fig.  3) 
is  quite  distinct  from  the  other  two  curves. 

In  order  to  ascertain  the  degree  of  steadiness  of  these 
curves,  a  curve  was  calculated  and  drawn  for  each  of 
the  seven  epidemics  of  scarlatina  and  for  each  of  the 
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eight  epiilcim'.i  at  whooj)inj,' -cough 
during  the  thirty  years,  with  the  in- 
structive result  that  the  curve  for  each 
of  the  icpuratu  epidemics  was  sub- 
stantially iilentic.il  with  the  t;eneral 
curve  for  the  whole  thirty  yeat^'  period, 
each  o(  the  four  ^roiuinent  phases  of 
each  curve  occurring  all  within  a  wedc 
of  each  other.  As  regards  the  small- 
pox curve,  if  the  deaths  during  the 
epidemic  of  1870-72,  b]r  far  the  inott 
fatal  of  all  the  epidemics  daring  the 
thirty  years,  be  deducted  from  tibt 
fjcncral  result,  wc  obtain  a  cnrvs 
which  is  sub^iiinli  illy  the  sams 
rur.'e  a-,  that  for  the  whole  thirty 
vtjar>,  but  only  h'^i  pronounced.  From 
tbeae  results  it  t'ollo  *-s,  and  the  remark 
it  of  general  application  to  all  the 
carves,  that  the  mortality  curves  for 
the  different  diseases  arrived  at  in 
this  iaqtdiy  may  be  regarded  as  true 
coaitiatief'tliesediseasetfor  London. 

The  climate  of  London,  looked  at 
as  infloeodng  the  health  of  the  peoples 
may  be  divided  into  six  types  of 
weather  according  to  the  season  of 
the  year.    These  arc  res,)eriivcly — 

I'eriod  1.— Damp  and  cald,  fourth 
week  of  October  to  third  wedc  of 
December. 

Period  2.— Cold,  fourth  week  at 
December  to  third  week  of  February. 

Period  2.— Dry  and  cold,  fourth 
weeic  of  February  to  second  weeic  at 
April 

Period  4.— Diy  aad  warm,  tfiiid 

week  of  April  to  third  w«elc  of  June. 
Period  5.— Heat,  fourth  weeIc  «f 

June  to  first  wedc  of  S cptcniljer. 

I'criod  6. — Damp  and  wanii,  second 
week  of  September  to  thiril  week  of 
October. 

'riie  ovitst.UKi  IV.;  ft  itures  of  the 
death-r.itc  in  ii-,  id. ttnm  to  the  varying 
types  of  weather  through  the  year  are 
shown  by  the  top  curve  of  Fig.  4, 
which  represents  the  total  mortality 
for  all  ages.  TM»  cwve  shows  tm 
maxima  in  the  course  of  the  yev: 
the  one,  by  fme  the  larger  of  the  two^ 
extending  over  six  months  from  No- 
vember to  April,  and  the  Other  tWr 
bracin^^  llu-  ))L-iii)d  from  about  tht 
be^^inni!!,-;  "I"  Jul-,  tn  the  autumnal 
cquino'..  ll  I'.  ul  lie  .il  ;n  o'lsrrvcd  that 
the  conip.u.iii vciv  ^1^>^^|  .mtiuiieJ  but 
strongly- pronounced  sumrner  maxi- 
mtrn  is  restrictd  to  mere  infrtnts, 
whereas  the  larger  winter  nnvni.tim 
i^  a  feature  of  the  curves  for  all  ages. 

Figs,  s  to  10  are  ri,  K mative 
Lirves  or  those  diseases  which  go  to 

rm  the  sttouner.  maximnm  when 

iu:rf"  is  the  chief  characteristic  ai 
■  AC  weather.  The  direct  re!atioo  ef 

ihc  ]ii':(;_;ri' .-v  o''  iniirt:>lit3'  from  diar- 
i!i  r.\  tn  tei;ip':r,i"nr'-  is  strikingly secn 
11!  tV.c  ^i.irt  ni._:  -in  iih-nness  with  which 
hf  cwrvc  sIviiMs  ii[>  (luring  the  hottest 
lonths  of  the  \e.ir,  and  the  sudden- 
ness, equally  startling;,  with  which  it 
falls  on  the  approach  of  t  ol  ier  weather. 
The  curves  for  dysentery,  British 
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cholera,  and  cholera  are  substantially  the  same  as  the 
cur\c  (ur  didrrliLLa,  all  showing  the  same  close  obedience 
to  lenii)erature.  It  is  a  noteworthy  circtinisiance  that 
these  lour  curve i  ^ruup  themselves  into  pairs— diarrhoea 
and  British  cholera  on  the  one  side,  and  d\scntery  and 
Asiatic  cholera  on  the  other.  The  chief  poir.ts  of  difTcr- 
ence  are  that  dysentery  and  Asiatic  cholera  b^in  mark- 
edly to  rise  considerably  later  fhaa  the  other  two  allied 
diseases,  attain  Uieir  maximum  a  month  later,  and  fall 
more  rapidly  diaa  tiiey  rose,  the  annual  phases  being 
nearljr  a  month  kter  than  these  of  dianrhoea  and  British 


The  peculiarly  malignant  dianeter  of  aummerdianlMea 


among  young  children  under  five  years  of  age  may  be 
shown  by  the  weekly  mortality  from  diarrhcea,  liiing  from 
20  in  the  middle  of  June,  to  342  in  the  first  week  of 
August,  i8tk),  when  the  tntan  temperature  of  July  and 
August  was  about  the  avera^.  In  July,  1S76,  when  the 
temperature  was  3"'6  abow  die  average,  the  weeUy 
mortality  from  diarrhoea  among  children  rose  to  503  on 
the  last  week  of  that  month.  On  the  other  hand,  during 
the  cold  summer  of  1860^  the  dianrhaa  moctality  for  aU 
ages  did  not  in  any  wedc  cxeeed  ninety. 

Of  the  British  large  towns  the  lowest  mortality  fipom 
summer  diarrhoea  is  that  of  Aberdeen,  which  has  the 
lowest  summer  temperatoce.  The  diacnMca  mortality.of 
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each  tou  Ti  is  found  from  year  to  year  to  rise  proportionally 
with  the  iiitrcase  of  temperature,  but  the  rate  of  inereasc 
differs  greatly  in  different  towns,  thus  pointing  to  other 
causes  than  mere  weather,  or  the  relative  temperatures 
and  humidities  ot  these  towns,  as  detLniuning  the  mor- 
tality. Fig.  II  shows  the  weekly  death-rate  from  diar- 
rhoea for  six  of  the  lai-e  British  towns,  viz.,  Leicester, 
curve  I  ;  Liverpool,  3 ;  London,  3;  Bristol,  4;  Ports- 
mouth, 5i  .md  EdinbtUj^  6;  from  which  it  is  seen 
that  though  the  summer  (empeiature  of  London  is 
hotter  than  that  of  Liverpool  and  Leicester,  its  diarrfaeea 
mortality  is  venr  much  less.  In  this  respect  London 
contrasts  very  favourably  with  the  great  majority  of 
British  laifB  towns,  ihowing  its  sanitary  conditions 


generally  are  at  least  fairly  satisfactory  ;  but  inasmuch  as 
it  is  somewhat  in  excess  of  a  few  of  the  towns  whose 
buinmer  temperature  is  scarcely  lower,  London  offers 
problems  in  this  field  to  the  sanitary  reformer  for  his 
solution. 

Figs.  6  to  10  give  the  curves  for  thrush,  tabes  mesen* 
terica,  enteritis,  jaundice,  and  atrophy  and  debility,  aU  ol 
which  have  their  maximum  fatality  during  the  hottest 
period  of  the  ^ear,  and  all  of  whidi,  it  will  be  noted,  are 
iMwel  complaints.  Indeed  with  the  apparent  exception 
of  one  or  two  nervotis  diseases,  all  those  diseases  which 
indicate  an  increase  in  their  death-rate  durin;;  ti  e  summer 
months  are  bowel  complaints.    Alexander  Bucuan 


NOTES 

Tm  British  Association  having  decided  to  hold  its  .innual 
meeting  this  year  at  York,  where,  fifty  years  ago,  its  fint  meeting 
was  held,  it  bu  been  thought  that  advantage  should  be  taken  of 
this  jubilee  meetiiig  to  show,  as  Cur  as  posaibl^  the  pragrcas 
which  his  besn  made  during  the  past  half  century  in  the  con- 
stnieUon  of  htstraments  of  scientific  research,  and,  with  thLs 
view,  it  ha.^  been  liecidcd  to  invite  men  of  science,  ^cieuti^lc 
societies,  and  manafacturers  to  exhibit,  at  the  meetiog,  in!>(ni- 
ments  of  the  late:>i  patterns,  and  tools  used  la  Asir  construction . 
and  if  the  scieaoe  be  lif^  years  old,  the  tautruaieatsuedia  1831  • 
odicrwiae  specbneM  of  the  euUest  patterns  that  ean  he  found. 
The  Exhibition  will  b;  for  the  w  eek  of  the  meeling  only,  vii. 
from  August  31  to  September  8.  I'u  ensure  that  specimens 
intmstcd  for  exhibition  shall  be  as  aivantngcou.sIy  placed  as 
poisiUe,  a  spedal  sab-ooimnitte«,  called  "The  Mateum  Sub- 
Conunlltec^'*  hu  been  fanned  at  York,  who  wiD  he  happy  to 
afford  every  possible  information.  The  sub-committee  includes 
several  gentlemen  who  have  had  considerable  experience  in  the 
arrangement  of  exhibitioiM,  and  they  will  give  their  personal 
attention  to  the  unpacking,  anugement,  and  care  of  objects 
faitrusted  to  then,  SB  that  the  risk  of  injury  will  be  redueed  to  a 
minimum.  The  articles  exhibited  will  be  injured  against  fire 
and  provision  will  b«  made  for  police  protection;  beyond  this 
the  committee  docs  not  hold  itself  responsible.  It  is  requested 
that  exhibitors  will  pot  a  value  on  their  cihiUts,  in  order  that 


the  necessary  insurance  may  be  made.  The  propos.ed  Exhibition 
will  oLso  include  apparatus  and  specimens  illustradve  of  papers 
to  be  read  at  the  Association  uieedqg,  which  the  authors  may  be 
willing  to  dlow  to  he  examined  at  leinre,  as  wdl  as  fatttrumeots 

constructed  for  the  prosecution  of  special  reseufdics  which  have 
not  yet  become  articles  of  ordinary  commerce.  It  Is  very  desir* 
able  that  such  instruments  and  apparatus  should  be  *»W«*<t^  m 

action,  if  arrangements  can  be  made  for  the  purpose. 

The  thirtieth  meeting  of  the  Amcricao  Association  for  the 
Advancement  of  Science  will  be  held  at  Cincinaat^  OUo^  com- 
mencing on  Wednesday,  August  17,  and  following  days.  As  it 
i>  generally  believed  that  the  Cincinnati  meeting  will  be  the 
lar^^est  and  mo  t  important  scientific  meeting  ever  held  in  the 
West,  every  effort  will  l>e  made  by  the  Local  Committee  to  pre- 
pare, in  ad\'ance  of  the  meeting,  a  satisfactory  general  programme 
for  the  week.  At  the  Boston  meeting  sevenl  chaaiges  in  the 
oonstitudon  were  proposed,  which  wiB  eome  up  Car  aeHon  at 
Cincinnati,  the  object  of  the  changes  being  the  reorganisation  of 
the  sections,  and  olsj  to  extend  the  scope,  of  the  Association. 
Should  these  changes  bc  adopted,  the  A<:sociation  will  eahnes 
eight  sections  of  equal  standings  each  presided  over  by  a  vie^ 
presidait,  and  ha^ng  its  own  seeretaiy  and  aeedoeal  M"—'ttTr, 
Tlie  following  i-i  the  division  proposed,  and  upcn  whioh  Bunl 
action  will  be  taken  at  Cincinnati :— Sec.  A.  Physics;  See.  B, 
Astronomy  and  Pure  Mathematics;  Sec.  C.  Chemistry,  including 
its  applications  to  Agriculture  and  the  Arts ;  Sec.  D.  Mechaai* 
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«al 8d«BW$  See.  E.  Gcolacjr  and  Gcqgniibjr;  S«e. T. Bialogy; 
See.  G.  Anthropology;  Sec.  K.  Economic  Science  and  St«* 
Intics.  Also  I.  A  Permanent  Subsection  of  Microscopy,  whidi 
iball  elect  its  own  olTicers  and  be  responsible  direcUy  to  the 
Sunding  Comaittce.  Several  racuruoni  will  be  arranged  for 
bf  tte  X«cd  CMnalnMk  *mA  *0I  be  uuMmBced  on  tMr  drat* 
lar.  SpeeUI  excursions  will  be  nmnged  for  the  Anthropological 
Section  to  Fort  Ancient,  Madiaonville,  and  other  pUces  of 
interest  The  Tenmncnt  SecreUuy  Of  tte  Awocfatlott  b  FitoL 
F,  W.  Putnam,  Salem,  Mass. 

The  Paris  Academy  of  Sciences  elected,  on  June  13,  M. 
Fooqn^  ProfesKor  of  Mineralogy  to  the  College  de  France,  a 
Member  of  tbe  Scetioa  of  Mineialoar,  to  fill  the  aeek  Teceled  bgr 
tiMdHMliof  H. 


At  the  lint  Gcdenl  Meetiqg  of  die  Member*  and  die  Homnify 

Council  of  the  Sanitary  Assurance  A'srxiation  on  Fri:lay  last, 
Prof.  Cor(ield  (Chief  Sanitary  t  fficcr)  and  Mr.  Judge  (Surveyor) 
related  to  the  meeting  the  progress  of  the  AsMci.atioo,  and  re- 
ported  oa  die  work  of  tanitarj  inspeetion  that  had  been  done. 
The  lemieily  '■Udi  had  been  ptaeed  on  die  Aiannnee  Remitter 
Taried  in  value  from  houses  rated  at  60/.  a  year,  in  which  the 
total  fee  to  subscribers  for  report,  supervision  of  worlc,  and 
certificate,  is  two  guineas,  to  houses  rated  as  high  as  700/.  a  year, 
with  proportionately  increased  fees.  The  Association  undertakes 
tbe  inspection  of  the  smallest  class  of  propertj,  and  no  fee  is 
chaifed  to mbicriben  lorn aingle home ntedek  Mf^  while  the 
Cee  is  only  half  a  gumcn  for  hones  rated  at  40/.  In  the  discus- 
sion which  follow  c  I,  Sir  Kichird  Temj'le,  Capt,  Douglas  Gallon, 
and  Mr.  Whichcord  spoke  tr  1  gly  in  support  of  the  objects  of 
the  Association,  and  the  Council  were  feqiMttcd  t3  take  steps  to 
aHke  tbe  Awociation  a«  wMely  known  as  poaiibic^  and  particu- 
liilf  to  can  tbe  attentien  of  the  proprtctera  of  iaife  bniMing 
estates  to  the  advant.-iges  which  w  ould  acoue  if  the  certificate  "f 
the  Association  w.is  inaJe  essential  to  the  granting  of  leases. 

The  prize  programme  of  the  Belgian  Academy  of  Sciences 
(or  1882  consists  of  the  following  subjects  (briefly  stale*!):  — 
Distribution  between  acids  and  besea^  ia  mixtwe  of  solutions  of 
■ha  whkh,  by  their  mutual  leucdon,  do  not  prodnoe  insoluble 
\  \  txpoii  of  present  knowledge  of  torsion  and  impro^-e- 
t  of  it ;  extension  of  knowledge  of  the  relations  between  the 
physical  and  chemical  properties  of  si-nplc  and  compound  bodies  ; 
description  of  Belgian  Tertiary  strata  of  the  Eocene  seriea  ;  in- 
floenoe  of  the  nenrons  tystan  on  regolation  of  lampamttm  in 
mnk^tlaoded  aaiaabi  idadona  of  the  pollinic  tube  to  the 
ovum  hi  one  or  more  Phanerogams.  Medals  of  the  value  of 
600  francs  are  ofTercd  in  connection  with  each  i;tie»>tion,  except 
the  tliird,  for  which  the  medal  is  valued  at  1000  francs.  The 
llme-Iimit  is  Aagu.-!t  i.  For  1883  the  following  three  questions 
an  adopted  »— l.  Establish  by  new  caiperimenta  the  theoiy  of 
reaeiions  pmcoted  by  rabstancea  in  die  nascent  state  s.  Prove 
the  truth  or  faUity  of  Kercwt's  propositii-n  :  To  decompose  a 
cnbe  into  two  other  cubes,  a  fourth  power,  and  generally  any 
poirar,  faito  two  powers  of  the  .same  name^  above  the  second 
pourei^  ii  iopociible.  3.  New  ipectroecapie  nsearehes  are 
iwiillml^  dnwlm  fltpeoMly  whcthei  or  not  the  snn  eantains  the 
I II  ii  illill!  I  WIltlllMWll  Vt  lenililii  I  iiin[iiiliii  1  A  ^(A'X  meila!  nf 
800  francs  value  !s  offered  for  solution  of  any  1  ne  of  tl.cc.  The 
time-limit  is  August  1,  1883.  Memoirs  must  be  written  in 
Frcndi,  Dntch,  or  Latin,  and  sent  in  with  motto  and  sealed 
cavdope  to  the  aecwtMy. 

Wb  learn  that  H.  Plants,  the  inventor  of  the  electrical  acca- 
nmlator,  intends  to  oi|ani«e  a  factotj  ibr  the  sale  of  his  insim. 
aents.  M.  Pkat<  eonrfdeii  bbnsstf  ctBged'to  take  this  step  in 

order  to  show  that  the  principles  of  his  original  «p|  aratu^  arc 
safi&cient  to  work  them  with  advantage.    It  appears  that  the 
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Iqr  n  baUeiy,  and  tint  the  original  lead  can  be  worked  by  a 
magneto-deetiic  machine,  by  taking  some  precautions  which  will 
be  described  shortly.  U.  Plantc  is  con-slmcting  for  M.  Tiiisandier 
an  accumulator  on  his  original  system,  which  will  be  used  to 
direct  a  small  elongated  balloon.  It  is  inteaded  to  anldbit  It 
in  the  nave  of  the  Palais  de  I'lndustrie  in  Angnst  nest. 

Our  Paris  Correspondent  writes :  On  June  10  an  intcreitim 
espcriment  took  plaee  in  Pari*.  A  litde  nfter  mididgbt  a  tram> 

car  belonging  to  the  Omnibus  Company  corn  eye*!  forty  persons 
from  the  Place  du  Trone  ,to  the  Hi  ule.  ;irJ  Richard  Lenoir  and 
back  at  'a  velocity  of  six  miles  an  hour.  The  motive  ))Ower 
was  supplied  by  160  Faare  accumolators^  weighing  18  lbs. 
An  interesting  feat  was  aooomplMied,  b«t  Mt  quite  andh  a 
antldpated.  The  work  eoold  have  been  done  bgr  two  horses. 
Tbe  experiment  lasted  about  one  hour,  and  tlie  power  of  tbe 
nkotor,  although  not  exhausted,  was  much  diminished. 

M.  JosB  Coszooio,  Marinhn  Graade,  Leiria,  Pcrttigal,  writes 
to  say  that  die  centenary  of  the  dcadi  of  the  great  Fortugnese 
Minister,  the  Marquis  of  Pomhal,  is  to  be  celebrated  cn  May  8 
of  next  year.  In  connection  therewith  it  is  desired  to  obtain 
information'about  Williams  Stephens,  who  fonnded  the  first  royal 
mannfactoty  of  ^aas  in  Pottugal,  under  the  patronage  of 
PooImL  Any  Informatioa  whatever  eoaeeming  Stepliens  will 
be  welcomed. 

Ws  wonU  draw  the  atlentian  of  our  readers  to  tlie 
ment  of  the  first  general  raeetng  of  dm  Sodety  of 

lu'lu'try  on  t>-e         ntid  zotli  inst.,  at  the  lasthution  of  Qvil 

Ln^iucers,  with  Prof.  Koscoc  iu  the  chair> 

Tr<  PwtfoMo  of  Dnwings  of  Uvbf  Aaimnb  and  Pfaali 

issued  by  Mr.  Thomas  Bolton  for  June,  1881,  is  a  very  creditable 
production,  and  we  are  glad  to  call  our  readers'  attention  to  the 
■  1]  ]K.rtunity  there  is  afforded  to  them  by  the  latiours  of  Mr. 
Bolton,  of  investigating  fresh  and  living  spedmens  of  very  many 
intercitfnglbrmBof  ai^malaad  vmctahleBfe— fierdiemoitpnit 
of  quite  microscopical  sire— and  at  the  same  time  of  haviof,  by  dw 
drawings  which  accompany  these  forms,  an  excellent  slmtA  ef 
what  they  arc  to  expect  to  find, and  •  Aoit  bUt  MrthSOtie  IditMy 
of  what  is  known  about  them. 

M.  Mascakt,  the  director  of  die  Fkcaeb  Metcorologleal 

Sen-ice,  is  de^-ising  a  new  registering  maj;ictometer,  which  is 
intended  to  have  all  tbe  indications  recorded  on  one  roll  of 
pnper. 

An  carthqu.nke  shock  was  felt  in  Switzerland  on  'niar<;i!ay 
morning  hT^t.    1  he  shock  occurred  at  12.35  '"•'^  direc- 

tion was  south-»est  to  n  ith-east  at  Geneva,  and  north  east  to 
to  soatb>west  at  Lausanne,  Martigny,  and  Bex.  Prof.  Morel 
of  Moigte  describes  it  as  having  been  for  one  Nglni  wy 
intense  ;  it  was  ielt  from  Martigny  and  Bex,  in  the  Valais,  to  the 
valley  of  Jonx,  in  Vand  ;  at  Geneva,  Chamounix,  and  all  round 
1-a'r.e  Leman.  Its  centre  w.\>  proh.ilily  in  the  valley  of  the 
Upper  Khooe,  where  seven  or  eight  oscillations  were  distinctly 
perceived,  aoeompanied  in  many  places  by  subterranean  thunder* 
bells  were  rang,  walls  craelced,  slates  dislodged,  and  chimneys 
overtunwd.  It  us*  also  felt  at  Onnondo^  aotwlAstanding  the 

:.;rfat  lu^ht  of  the  %nllagc  above  'ca-level.  A  SeOOad  sllOels 
was  fdt  seew  hours  later  in  the  same  locality. 

iNTtLUQlMCB  leceived  atComtaatinople  on  June  9  fivmlTua 
slates  that  aa  earthquatic  has  dcv.i  t.ii('.i  thirty  fi  'ur  villages  in 
that  district.  Another  shock  of  earthijuakc  occurred  at  Chios 
at  half- past  nine  on  Saturday  morning,  causing  the  fall  of 
a  Turkish  ndnaret  and  of  several  ruined  houses  in  the  town. 
Oseillatlons  of  the  gronad  aie  conataady  nodeed  in  Ooatla. 
Thus  on  May  19  at  2  a.m.  a  violent  shock,  lasting  three  seconds, 
and  accompanied  by  subterranean  noise,  was  olMcrved  at  Ulina. 
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Tte  alMA  w  Mt  at  Agiatt  twd  at  M««nl  other  Ctairitaii 
(SMB.  Ob  Mar  -it  S. p.m.,  an  earthquake  was  observed 
•t  MetlRwich  (Daiimna).  It  Lifted  eight  »econd»,  its  motion 
WM  wave-lilf,  and  k  »  iouth-we»t«l)' ilireciion  ;  at  9.45  p.m.  a 
Ncood  OM  Mlomd.  At  Jaaii»  ho  k«  Uuun  •evn  different 
rfioda  wtr*  nolfHd  «B  naadqr;  Ih^wledeoiiddcnlilj 
in  tr.  iii;th,  the  lint  one  ocewred  at  10.15  *.in.,  (he  last  one  at 
10.57  p  i"*  ****  accompanied  by  subieiranean  noise.  At 
Stagno  two  viulent  >hocks  occurred  at  8.23  and  9.3  p.ip.,  and  at 
Slaoo  a  moderate  one  at  &  35  p.in.  On  May  22  at  6. 1 5  i>.  m.  an 
oadDatioa  of  dw  ground  ma  obaenred  at  Zn^ckau  (Saxony) ; 
the  dinedoa  was  from  north  east  to  M>uih-we!.t.  On  Nfay  21  a 
moderate  shock  was  noted  about  f  i  p.m.  at  Co(>enhngcii  and  in 
the  vicinity.    It  la-ted  six  seconds. 

Mju  W.  Sowekbv,  writing  from  the  Botanical  Gardens  to 
Che  Timat  states  that  the  iSrah-waler  JelijHiih  doeribed  ta 
Nattre  .1  j'e.ir  .ijjr)  hy  Profc&;.ors  Allman  and  Ray  Lankester,  I 
has  rcapjiearcd  in  llie  Victoria  Regia  t.\nk  in  the  Gardens.  It 
is  a  curious  f.ict  th.it  the  li-ite  of  its  first  di-covery  (June  9,  iSSo) 
should  be  so  near  the  daj  of  iu  reappearance — viz.  June  12 ; 
as  daring  the  winter  die  tank  is  cleaned  oat  and  remains  for 
some  months  empty. 

The  numbers  of  the  present  year's  issue  of  our  norshern 
namesake,  Natural,  under  the  recent  editorship  of  the  eminent 
Norwegian  geologist,  Hans  F.  Reoscb,  continne  to  provide  well 
written  popular  esporitioos  of  scientific  qoestions.  Dr.  Leonlmid 
Stejetigtl  rctxirning  to  .i  ^iiliject  v.hxch  he  I1-  I  trcafc<1  nf  in  early 
BmAMn,  considers  the  causes  v,  hich  imlucncL-  llie  migration  of 
hWs,  which  he  is  di^posed  to  seek  |-.rinci  ally  in  the  neces-ity 
originally  imposed  on  earlier  generations  to  seek  food  bjr  change 
of  locality,  whea  the  eoid  hi  one  rcgtoB,  and  the  heat  hi  aaodwr, 
destroyed  the  smaller  animals,  or  the  plants,  from  which  these 
hisds  sought  their  uouri-hment,  while  the  !^nse  once  developed 
heeame  in  process  of  time  an  hereditary  instinct.    The  editor 
describes  the  working  of  the  telei<bone  sysUm  ia  Cbristiania, 
whsro^  linee  J«M^  sHo^  a  eeatml  atatfam,  in  wUdi  the  work  is 
done  by  women,  has  been  established  in  connection  with  Dr.  Bell's 
Company  in  New  Vork,  and  under  the  direction  of  Herr  Hugo 
Ullit;.    The  apparatus  u^cd  is  the  so-calleJ  lilake's  microphone. 
Herr  Geelmujden  draws  attention  to  the  expediency  of  a<lapt- 
lagoae  awen  tiMSb  ris;,  that  of  Chriatiania,  for  all  Norw.ay. 
The  diiBcnItj  of  establishing  one  normal  time  for  the  whole 
country  is  es;  ecially  great  in  Norway,  where,  for  instance,  seme 
districts — as  Var^lM  mid  WkUo— lie  further  cast  than  ConsLin- 
tinople,  while  the  wc^t  coast  has  nearly  the  same  W.  long,  as 
IfaneiDeiu    As  one  of  the  curious  results  that  would  fuHow  the 
adoption  of  the  time  of  Christiania  as  the  noniiBl  standard  be 
mentions  that  the  midnight  sun  at  the  Tforth  Cape  wonld  have 
to  be  loi/kcd  for  at  ii  i  .";.    A  colowal  pine  which  was  lately 
uprooted  by  an  inundation  at  Pyhajoki  in  Oulais,  FiiiJ.ind,  was 
foond  to  have  1029  annual  rings.     The  Norwe:;ian  Arctic 
Expedition  has  yielded  a  new  fish  bearing  affinity  with  the 
OphMiidar,  but  presenting  snilicient  differences  to  jnslify  iU 
recognition  as  a  liitherto  unknown  northern  foni',  for  which 
Dr.  R,  Collclt  has  .•'Oggcs'cd  the  name  RhoJichthyi  rtgirtiX.  The 
satire  yield  of  fish  in  the  traw  1  nets  at  great  depths  (from  1300 
fe  1400  fathoms)  was  X34  individuals,  belonging  to  tbirly*t«o 
diiierent  genera,  of  which  seven  hadlMen  previonsly  enknown  to 

8Cien,-L-. 

Ths  deaths  are  annoanced  of  Dr.  Jakob  Bemays  Principal 
lifaiariaa  attlie  Bona  Uidvcfdtf,  end  of  Dr.  Richard  Ladi-laus 
HcschI,  Professor  of  I>a(hoIi>gicaI  Anatomy  at  the  Univer-ity  of 
Vienna  (the  successor  of  Rokilanski).  Both  were  My-seven 
Tears  of  age,  and  both  died  on  May  26. 

Thb  Hi^bwy  Uicrwcopicai  and  Scientific  Society  gave  a 
tmaanmhut  at  Hanoomt  HaH,  Caaonhaiy,  oaTlandtqr,  the 
9th  inst,,  which  was  naaisreasly  attendsd. 


Tarns  is  •  Mgaka  aausa  ia  Paris  at  present  for  publishing 
periodicals  connected  widi  eleclriei^.  K  new  dedrieal  weeUy 
paper  called  the  Idfphmt  has  issead  its  fint  nmabar;  it  is  the 

fifth  in  existeace.  We  are  told  moreover  that  the  first  number 
of  another,  the  EUttrofikotif,  wdl  be  issued  in  a  very  few  d^s. 

Mr.  Henry  Walker  has  issued  a  useful  Iftlk  "Gidde  to  the 
Popular  Natural  Ili  tory  Societies  of  London."  In  LflodoiBend 
.suburbs  there  arc  twenty  such  associations. 

Thf.  coHversauont  to  commemorate  tlie  fifiisth  tUiteSBsaiy  of 
the  Harvcian  Society  of  I  .'.Innill  be  held  «a  WodlMSdaj, 
June  29,  at  the  South  Kea&tagton  >Iuseuin. 

ExPKRiMBNTS  have  bsea  laede  Airing  the  past  fsw  days  hi 
l^hlhig  the  Hoate  of  C— hr  aieans  of  the  electric  light. 

Seven  solar  buape  were  lighte<l  by  eleetridty  aboat 
ago  in  Paris  by  a  Siemens  machine,  situated  in  the  swriw  of 
me  Drouat.    These  lanvTJ,  which  arc  perfecily  regular,  and 
placed  in  the  most  crowded  part  of  the  Paris  Boulevards,  near 
Passage  Jaafroy,  have  eieatel  a  ssasatioB. 

The  concerts  of  the  Palais  Royal  will  be  resumed  in  a  few 
days.  The  gardens  will  be  lighted  by  no  less  than  eighteen 
JahloddMiriampa.  Itbhrtended  to  place  a  ariaiatnre  eleetric 
b.i.at  on  the  basin  manned  by  a  litilc  i;ir!. 

Thb  amnal  Congress  in  connection  with  the  French  Society 
of  ArdHMlscy  wHI  be  epoied  ea  June  28  at  Vannes  (Morbihan). 
A  Ions  and  jatuiieting  programssa  hm  been  praparod  Hsr  the 
meeting. 

Tna  adffitioBS  to  the  Zoological  Society's  Gardens  daring  the 
past  week  include  a  Chacma  Baboon  {Cynote^uhtt  fmttfittt) 
from  South  Africa,  presenlctl  by  Miss  Agnes  RobcrlSOB;  a 
Rhesus  Monlcy  (M.K-uus  .ijthruus)  from  India,  presented  by 
Mr.  iIan.illon  Kerr;  a  Malbrouck  Monlcy  (Ctnopiihecus  (yno^ 
Mrar)fraaa  West  Africa,  presented  by  Mr.  II.  Aylesbmy,  steam 
yacht  AlMoH ;  a  Coounon  Ocelot  (FilufarMit)  fnm  AnMrica, 
presenteil  by  Mr.  P.  Leckic;  two  CAasmon  PcaCswls  (Anw 
cris/a/ui)  from  India,  prescuted  by  Mr.  George  Stevenson  ;  a 
Lesser  Sulphur-crcs'ed  Cockatoo  {Cacaiun  lutphutea)  horn  the 
MolaecH*  pnsented  hy  Mks  Rose  Ilabbard  ;  three  Wazwings 
{Ampdit  gtrru/ut),  Eiirepsaa,  puduwedi  a  Cape  fitifiUo 
{Btdaiut  cafftrs,  a  Japanese  Deer  KCmm  OUk  *»««  to 

Gardens ;  nine  -Summer  Ducks  {AU  spmu\,  ajiassoa'a  Gall 
(iUtrwr  jamtMiu),  bred  ia  the  Gardens 


GEOGRAPHICAL  NOTES 

At  its  last  meeting  the  Rossian  Geograt  hical  Society  an- 
nounced the  nomination  of  M.  Yut^s  as  Director  of  the  Polar 
Metei.rological  Station  on  the  Lena,  and  of  M.  Eichncr  and  Dr. 
Bunge  .is  his  assistant.^.  The  Society  also  voted  sums  of  money 
for  sending  M,  Koa2nctst>tT  for  the  anthtoi>oIn^icaI  cxt  loration 
of  Tartanan  tribes  and  for  M.  Mala  hi  .;T,  who  ^-es  to  the 
provinces  of  Vyaira  and  Oufa  for  the  exploration  of  caverns  and 
of  RBuAn  of  fionner  sctdements. 

Wsfindiathe  AsMMiof  the  Russian  Geographical  Society 
tbefoUowiw  iaibfaMMloBasto  the  geodetical  work  which  was 
done  by  the  Rassisa  ollioen  on  the  lialkan  peninsula  during  the 
Ust  wsr.  Ths  whole  of  Balgaria  and  La&tern  Koumrlia.  was 
covered  with  a  net  of  trigonometrical  triangles,  as  well  as  tte 
portion  of  TWkey  between  AJrianople,  Dcdc  agatch,  and 
Isi  do -o,  and  from  YamUd,  throuiih  Adrianople,  to  Con- 
staniin  .i  le  and  Boargas.  The  net  goes  also  into  Serria  and 
along  the  Danube,  the  total  number  of  geodetically  defeTmined 
spots  being  1389:  for  all  these  spoU  there  were  al  o  made 
detenniaaiKNU  of  hs^hts.  The  bighc-i  iletcrmined  ^ummlts  on 
the  Balkan  moontains  are  YoBmroutchl  al  (7791  f^). 
Vaian  Mtty  feet) ;  and  in  the  Rhodope  Monntains :  Karlyk 
(9846  feel),  Kariyk-mookh  and  Saika  (both  7189  f'ct  high). 
The  loqptadee  of  eleven  principal  towtu  (Rouschouk,  Sistoea, 
ThDoea,  fte.)  were  determined  with  great  accuracy,  and  those  of 
fifqr<seTCa  odwrs  elthst  hy  telegraph  or  by  chroaomricr^  ead 
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Balkan  chain  on  tiie  deviitioD  of  the  peiuhilaai.  Ai  to 
topogmphicBl  work,  no  Im  Unn  i33»750  »qaai«  vcntt  iren 
HBped  dmac  Ike  ««r»  of  which  110^500  Mnum  vwrts  wen 
flipped  on  tM  leU*  t^n*  *>d  tm  bdgni  of  more  Urn 
lUbOOo  spots  won  delcnniBed,  ao  that  thvc  are  all  necessary  data 
tat  making  an  cmhoaKraent-map  of  tfie  whole  of  the  tnapi«d 
puts  of  Kcumelia  and  Bulgaria. 

Dr.  Ka£  sends  ma  the  following  extract  from  a  letter  to  him 
frcm  Capt.  Ilowgate,  d.ited  May  2j,  liiSi  ; — "Our  Arctic \»otk 
here  b  pro>»rev-iii(j  fine iy,  s  >  far  as  ou  htUnji  i»  coDcerned.  The 

2canueiU  search  vo-cl  is  lo  get  off  early  in  June,  if  »hc  tills  u^i 
*  complement  cf  nicn.  Fur  i,ur  I  july  Frauivlin  Bay  \\<aV.  the 
steam  scaUi  l't\:r.t,  of  St.  |  ihii's,  Newfoundland,  h.!.-;  been 
secured.  .'^In:  is  a  vch  cl  of  6J>S  tons  burden,  and  contracts  to 
deliver,  with  the  ojlony  aiul  su  'plie-,  one  hiiii'lrcii  toius  of  coals 
at  Lady  Franklin  Llay,  which  will  ijuard  .ig.iiu;.:  failure  in  the 
item  of  fuel,  ^h>  t:Iil  the  coal-seam  m>t  tarii  out  so  well  as 
ei}>ected.  The  t  lui  icmcnl  of  men  has  been  maile  up,  and  the 
!>hipment  of  ttorcs  to  St.  John's  actually  commencc<l,  so  there  iii 
every  reason  to  expect  that  the  cxpciliti  jh  »-ill  sail  from  that  pi^rt 
vn  July  4,  a.s  originally  intended.  The  Point  Harrow  party  is 
aearly  filled  up,  and  will  be  finished  this  week,  I  believe." 

A  SHUK 1  time  back  it  was  Stated  that  Mr.  James  Sterenson  of 
Gkwow  had  offered  to  oootribste  4000/.  on  oeitarn  conditions 
for  the  construction  cf  a  road  between  Lakes  Nyassa  and  1  an- 
ganyika.  The  Foreign  Mission-  Committee  of  the  Free  Church 
of  Seotland  have  resolved  to  do  their  part  by  establishing  a 
Station  anong  the  Chuiij^us  at  Maliwandn,  a  place  about  fifty 
miles  on  the  proposed  Mne  of  toad  from  Lake  Nya>9B.  The 
London  Missionary  Society  have  agreed  to  open  a  station  at 
Zemb^,  tu-entv  miiei  to  the  south-east  of  Lake  Tanganyika.  In 
order  to  foand  the  l.iv:nf^-.tonia  Mission's  new  stations  «id  snper- 
intend  the  eoastnic;i  in  of  the  road,  Mr.  James  Stewart,  C.E., 
left  England  on  .May  13  with  three  artisans,  and  anotber  is  to 
follow.  In  the  autunm  also  it  is  probable  tklt  ■nnthfT  nedtcal 
missionary  n-ill  go  out  to  Lake  Nyas'^a. 

By  the  aid  of  a  correspondent  at  the  Gaboon  who  wrote  on 
March  30  a  contemporary  lus  received  the  startling;  intelligence 
lint  M.  de  Brazza  "got  to  Stanley's  Pool  from  the  O^wc  and 
came  down  tl>e  Congo.''  Some  people  however  may  be  aware 
that  thai  inibrmation  was  made  public  at  the  meeting  of  the  French 
Geographical  Sodely  on  January  at,  when  M.  Duveytier  tried  to 
make  qnite  dear  what  is  evidently  not  yet  knownal  the  Gaboon,  viz. 
that  afier  be  had  founded  the  O^ow^and  Stanley  Pool  stations  and 
ikaroiTinI  the  Congo,  the  mission  confided  to  M.  de  Bnzxa  by  the 
Fseach  branch  of  the  International  African  Association  cea>e<), 
and  Uietwo  itationa,  it  is  taell  known,  are  to  be  taken  charge  of  by 
IL  SGzon  and  another  Frenchman.  M.  dc  Braua  is  now  engaged 
«o  an  cxpeditim  Car  which  the  French  Chambers  have  made  a 
Bberal  grant,  and  m  which  be  will  be  accompanied  by  his  former 
oaUcagne,  Dr.  fiallajr.  These  two  are  to  descend  the  Alima  to 
tht  Cmbb  ki  •  tteam  lasnch,  and  then  to  make  a  thorough 
«HHBiufioii«f  the  valley  of  tbe  great  river,  part  of  their  object 
hdagtodhwrt  tntdetoaoneexteat  tothc(%ow^.  The  writer 
of  the  ktlcr  ftoB  thB  GakooQ  believes  that  "  Stanley  will  find  d  e 
teoa tHaMhfcwl  theie  [7 Stanley  Pool)  wken  he  «U  up."  This 
of  aoDEMHaflitterof  chance,  as  If.  4eBiim1iaaaowaaort 
of  mkwcMUHin  Ml  the  Cnago^  tadu  ■«  tfeaAL  Mr.  Stanley 
witt  fiBdHM  OM  at  (ha  Ntfloo  station  (BMrcalkd  Brasaaville), 
Cndstmt<)B  Bentley  in  FefefMiy  found  a  French 
and  two  Boldien  there,  and  bydiis  nine  po«  ibiy 
ICzon  or  some  one  cIm:  « ill  have  arrived  to  tal.e  charge. 

Tn  con?rip:cncc  of  the  success;  of  the  iTclimirary  journey 
which  y.x.  ini'i_;in^t^iii  and  his  compani  m  have  just  made 
along  the  north  Vank  of  the  Congo  to  Stanley  Pool,  the  Riptist 
MiKionary  Expedition  will  now  definitely  adopt  this  route  into 
"he  interior.  As  the  rcult  of  a  lonjj  cfinvcrsation  with  Mr, 
Stanley  on  the  subject,  the  party  con  -.'Ic-r  th.it  it  will  he  best  to 
take  advantage  of  his  road  as  fr^r  as  I  an,'i!.i,  .ind  then  to  phice 
a  •^teel  boat  en  the  river  abrirc  ilic  fills  there.  Afterwards 
there  will  he  no  inusupcraVle  ditTiculty  in  the  navi^'atltm  of  the 
river,  except  perhaps  in  two  nr  three  places  nhcrc  ihc  b  at  nill 
be  taken  to  pieces  and  carrie<l  past  the  cataracts.  A  boat  i? 
now  bein^  bnilt  for  the  expedition  in  I.' ml  'n  from  tlie  plans 
and  drawings  of  >fr.  Stanley,  who  ha-;  willingly  .TfT'r  ^cd  the 
party  the  beneft  r.f  hi>  .iii  vice --thI  n  si-tnnce.  'I  lic  ai!  \\'\  \\  of  ' 
this  pkua  will  obviate  the  necessity  for  £  a^sing  through  the  country  j 


of  the  troublesome  Rastmdi,  and  will  materially  hasten  the  ;:ro- 
gress  of  the  cxiieciition. 

lltKR  Krnst  \on  IIk.srF.  W.Mi]  Ki;r,,  the  we!!  known  tra- 
veller, has  juit  rcturueu  ti^  I  .ui  \,c  I'roiu  Africa,  whcie  he  went 
up  the  Nile,  and  then  cr(*»cd  tlic  i^caert  lictwcen  ihat  river  and 
the  Red  Sea,  makin  j  important  cxalvati^Ja^  uuU  di-ciAvrie*  of 
ancient  Egyptian  remains,  among  vthicJi  were  a  very  intcre.>  tag 
.'arcoph.a;;u*i,  ixjtlcry.  statuary,  &C.  He  recently  gave  a  lecture 
before  the  Oe  -»r:iphloI  .Society  of  .•M-ace-I  orainc  at  Met/, 
exhihifin^  sevcr.n!  hnmiittl  photo^aphs  and  ethuographical 
objects  Same  time  .ii^o  Hcrr  von  Hesse  \V.irtC}.'g  was  elected 
I  I'fri'  r.iry  Memlier  of  the  Royal  Belgian  Geoj^aphical  Society 
and  Correspo!:dinj^  Member  of  the  (lengraphical  Society  ol 
Mel7.  His  travelling  citnpanion,  l>r.  Theod'T  floemer,  has 
t;'<ne  from  Snakin  to  Kaiaalla,  and  from  there  throng  the 
K  unflflfl  flOWitiT  to  r 


I.N  the  CAfrMkraWAi^iie  fiidi 
a  projected  expedition  froa  New  Zeahad  to  MCTflwifllfof  H 
purpose  of  exploratioa  and  eventnal  eolonitatioBL  Tin  pii^ 
moters  two  years  ago  made  a  preliminary  voyage  thm  l»  dw 
Couritr,  wkidi  for  varions  rcasoas  was  net  partictilarfy  fiortn- 
nate,  but  from  their  paj-t  expertenoe  they  aaw  feel  certain  of 
Miooan.  The  Ciwrwr  then  vUledAitaobb*  Calf,  tn  the  nortb* 
east  coes^  aai  the  natives  were  feand  vary  tractable  and  cUa- 
posed  to  trade.  Scenl«d  woods  wen  net  with  ki  ahairfance, 
and  tobacco  and  augv  were  Men  uader  caltiwatkn.  Ur.  R. 
Millo,  who  was  with  this  expedition,  has  bra  tight  awaif  irith 
him  nnmerons  views  taken  on  the  >pot,  which  give  a  good  kfea 
of  the  natives  and  the  aspect  of  the  country. 

Letters  have  l>cen  received  at  Vienna  from  the  African 
traveller,  John  Freihcrr  vi.n  Muller.  He  intend^  to  penetrate 
into  the  district  south  of  Fajioglu  and  I'.iUaii,  \vliich  huiicrto 
have  never  been  vi  ited  by  .Tny  Euro|eaii.  The  Keogriipliical 
problems  to  be  s  Ivcd  in  the  e  parts  ,ire  the  di  covery  of  the 
i)ifurcation  of  the  .Soliat  River  (a  tribut-nry  1  ii  the  rii^;lit  hatik  of 
the  White  Nile),  v.hich  wns  sus]  cctci  by  K.irl  Kittcr,  and  ;iUo 
the  discovery  of  the  problematical  7anil  urn  .ind  li.irins;o  like*. 
The  general  circum-stanccs  in  these  dLstricts  do  net  ja-tify  the 
h'lpe  of  success  Ijcin^  over-s.-i:i(;nine  ;  yd  I'  reiherr  von  Miillcr 
hopes  safely  to  re.ich  the  Indian  Ocean  at  Monibassa  or  li.igamoyo 
on  his  return  journey. 

On  Monday  last  week  Dr.  Avc-Lallemant  <lelivcred  a  lecture 
to  the  members  of  the  German  Athetueum,  Mortimer  Street,  on 
the  Orinoooo  River.  The  lecturer  spoke  mainljr  from  pefsoaal 
obsemrtion,  and     lectnw  was  a  hipily  T  ' 
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by  Dr.  Naditijrai,  met  in  Berlin  last  week, 
of  Dr.  .Vachtipl^wark  «■  the  Sdnis  ; 

shortly. 

Lieut.  I'ove  has  just  returned  from  the  .Vrgentine  Republic^ 
where  he  hns  been  ni.-ikin^  arr.i!).;eii!cnts  fur  the  projected  expe- 
dition t  )  "lie  .\:it.irctii:  rc^inns.  'l"hc  Geographical  Institute  of 
the  Ar.'entinc  l  !e^  uMic  has  uiiai  iuiuu-  ly  votetl  2000  -cudi  for  the 
enterpri  e.  A-  si»  n  .1-  the  Italian  Gcvcnim  tit  has  arrangeil 
the  diplomatic  aflfairi  of  the  expedition  with  the  Aigenline 
Republic,  Lient.  Bov«  wiU  return  to  Bhohm  Aytes. 

Hbtt  tl  of  rmrwmaii  MUtkAtrngm  tnnrnmsm  wkh  aa 
interesting  artide  m  00  GicatMt  Qnaatlty  nf  R^nCtU  ia 
On*  Day,  by  Dr.  H.  Ziemer.  Letters  from  Dr.  tanker  give 
interesting  details  eeaeeming  Us  sojonm  in  the  Miam-Nwas 
country,  and  an  article,  with  naap^  on  SMt  GriqpM  Land  and 
Pondo  Land  brings  together  recent  f 
Another  artide  gives  the  kfllkw  naaks  of  1 
ia  Arabia. 

X'  >.  4  if  the  .)/i;tknlnitj;i-H  of  the  Vienna  Geofjraphicnl  .'society 
cnntains  an  ncomnt,  by  r)r.  Kniin  Bey,  of  his  j  .time\-s  in  the 
Cpjier  Nile  Region  ;  .ind  J.ih  Hitter  Stef.  v.  Vibiovo  has  a  l-mg 
jKiper  on  the  -ide-cfiur^es  of  rivers.  In  No.  5  Dr.  Holuh  h.xs  a 
Useful  pap^r  on  the  industrial  aspect  of  Au  Irian  exploration; 
Dr.  Jeltcl  uritcs  on  the  scientific  ex-iloratiijn  of  Bosnia  and 
Herzegnrina  ;  arid  Lieut.  Kreitner  on  the  Ainos. 

The  murder  is  reported  of  an  Italian  exploring  P^r'y  the 
IXtnaHl  country.  .\ re n'l mg  to  the  latc.t  advices  from  .\dcn, 
the  parly  was  composol  .  f  the  traveller  Giulietti,  and  an  escort 
fu^ni^hcd  by  the  commander  of  the  vessel  atationed  at  As.sab. 
Ihe  party,  whose  object  is  stated  to  have  been  scientific  and 
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left  Beilul  last  April  to  explore  the  source  of  the 
Guolima,  Four  days  distance  from  that  town  they  were  attacked 
and  skin  by  the  natives.  Signor  Giulietti  was  well  known  for 
tliA  difficult  journey  he  accomplished  from  Zeila  Hasar.  He 
WH  i^ed  by  the  Geographical  Society  to  explore  the  interior 
of  the  west  coast  of  the  Red  Sea.  At  first  a  journey  to  Lake 
Aussa  was  contemplated,  but  obstacles  arising,  the  plan  was 
changed  for  an  expedition  into  the  Assab  Gallas  country. 

At  the  meeting  of  the  Geographical  Society  on  Monday  last 
Capt  \V.  J.  Gill,  R.E.,  read  some  extracts  from  a  long  account 
of  his  explorations  in  Western  Szcchuen,  which  has  lately  l)een 
sent  home  by  Mr.  E.  Colbome  Baber,  now  Chinese  Secretary  of 
H.M.  Legation  at  Peking.  The  extracts  chosen  dealt  cliicfly 
with  the  amiuing  side  of  Mr.  Saber's  journey,  but  the  pa]>er, 
nevertheless,  contains  abundance  of  solid  information  rcNpectiug 
the  extreme  west  of  Cliina,  and,  as  Lord  Abcrrlare  stated  in  his 
anniversary  address,  is  considered  by  conijictent  jndgcs  to  be  a  < 
noteworthy  contribution  to  our  knowledge  of  Asiatic  geography.  ! 
The  moit  valuable  part  of  the  extracts  read  U  orobablv  that 
respecting  the  almost  nknoim  liolo  COHBliy,  in  m  adnbonr- 
hood  of  Ninz-yiian-in.  Ifr.  Bdwr  Hat  hont  mies  oi  aome 
in(^  of  a  Lmo  uainMiipt,  ao  ■prdmcw  of  wbicS,  we  believe, 
MS  ever  been  setA  in  Euope  bmn  TbeH  km  been  sob- 
mitted  to  Oe  «ca<teo«n  aehokr,  M.  Teniai  de  In  Conpak^ 
wbo  nve  flie  neefiurnbikf  aeeonatoftbeitsidliQf  Ue  on- 
nination  of  then.  Mr.  Baber't  paper  will  be  pablidied  by  tbe 
Society,  together  with  tbe  velwUe  cartographical  natter  whkh 
accompanicil  it. 

M.  AND  Madame  Ujfalvy  were  to  leave  Sink  for  Kashmir, 
«tf  Kangra,  on  June  6.  From  KeihMlr  Oay  bope  to  ptnettete 
into  Thibet  and  Central  Asia. 

The  death  is  announced  of  Mr.  Andrew  Wilson,  autlior  of  a 
neU-kaown  book  of  travel  in  tbe  Himalajw^  "Tbe  Abode  of 
Snow." 


SOLAR    PHYSTCS— CONNEXION  BETWEEN 
SOLAR  AND  TERRESTRIAL  PHENOMENA  » 

II. 

TN  my  last  Lecture  I  alluded  to  tbe  complicated  periodicity 
^  which  sun-spots  exhibit.  It  is  ligbt  bere  to  quote  the 
remark  of  FtraC  Stokes,  that  until  we  bave  applied  to  sol  ir 
pbenomena  n  infidenlljr  rigid  analysis  we  are  not  certain  that 
this  apparent  perio^cilf  wiU  bear  all  the  nuka  of  a  true 
periodicity.  It  cannak  huwuai  be  denied  that  iolar  phe- 
nomena am  xMith^  pcriodkaL  and  iUt  appaient  periodicity 
has  lalfaieneed  obacrvcn  In  CMr  atlennti  to  Mwdi  for  a 
canse.  There  have  been  two  sdnola  of  qiecnhteti  in  this 
Intererting  region,  'consisting  of  those  wbo  tnadbe  n  cause 
Wtthlnte  sun,  and  of  those  who  imagine  one  viIImmU  Tbe  ' 
fnnw  wiay  be  right,  but  apparently  they  camot  edvanoe  our  i 
knowledge  moch.  We  know  very  little  of  the  interior  of  the 
na,  and  no  one  baa  yet  ventwad  on  any  hypothesis  regarding 
the  modus  ^mmii  vt  wUch  tbcMstrangdy  eonplieated  and 
roughly  pcnodkal  aniaee  pbeaooMna  nay  be  sappuaai  to  be 
pniaeadlw  Ike  inlemal  action  of  OMonilsetf. 

Those  wno  maintah  the  by  pothesfa  of  an  internal  cease  are 
nppaicntly  driven  to  h  byflie  <  friM  aalikallbood  cf  any  came 
opentfaig  firwi  wUbont.  No  oonbt  wa  have  arewad  die  ton 
bodies,  ttie  modona  of  wkU  ai«  atried^  periodical,  andi  as 
pUnets,  comets,  and  neleM%  bat  Oi^aieniativifyaoamall  and 
so  distant,  that  it  seems  diSodt  to  ngavd  than  as  capable  of 
producing  such  vast  phenoaaena  as  ann-ipatK, 

There  n  however  this  diflcrenee  bctwaen  Ike  Iwol^poUuMa 
— thoM  who  atseit  faitemal  acttca  eaaaot  coBMrt  tbor  viewa 
into  a  working  hypothesia.  Oa  tbe  other  hand,  those  who  look 
to  cttamal  sowces  can  toko  die  anst  pmaiaent  pbinets,  for 
inriaaeei  and  endeavour  to  ascertain  wheuer  as  a  matter  of  fact 
die  bahaviour  of  the  sen  with  regard  to  spots  is  apparently 
jnftwncaJ  by  the  reUtiTe  poeitioos  of  these.  Atltnipls  of  this 
aatara  have  Men  made  by  Wol^  Frits,  Loomia,  M awf.  De  La 
Roe,  Stewart,  and  Loewy.  and  others.  These  attonpls  base 
been  of  two  kinds.  In  the  first  place  obiervcn  have  tried 
whether  then  appear  to  be  iolv  pdiodaeaaellyootneUfitagwith 
eanria  wdl-known  planeleiy  periods.    ^  riiis  neans  flie 

*  Lsetwi  IB  ih«  Coana  oo  Solar  Phyiici  at  Souih  Ktatiagtoa ;  dtlivercd 
br       BaMtar  Sicwatt,  r.R.S.,  Aiml  a7-   Contiaaad  horn.  nr. 


following  results  have  been  obtained  by  Ae  Kew  oheOTMn 
(Messrs.  De  La  Rue,  Stewart,  and  Loewy)  :— 

(1)  An  apparent  maximum  and  minimum  of  spot  cBenp 

approximately  corresponding  in  time  to  the  perihelion  inn 

aphelion  of  Mercury. 

(2)  An  apparent  mazimnm  and  minimnm  of  spot  eaefgy 
approximately  correspoading  la  time  to  tbe  conjaaetioB  aad 

opposition  of  Mercury  and  Jupiter. 

(3)  An  apparent  maximum  and  minimum  of  spot  eaeigy 

approximately  corresponding  in  time  to  the  conjunction  and 
opjxisition  of  Venus  and  Jupiter. 

(4)  An  apparent  maximum  and  minimum  of  spot  Cacigy 
approximately  curre^iKinding  in  time  to  tbo  CM^aactloa  aSd 

opposition  of  Venus  &nd  Mercury. 

Mr.  De  La  Rue  and  Wl ffrflfgflCff mV^ tht fttlimlllg  reaiarlfs 

up.in  these  results  : — 

"  There  appears  to  be  a  certain  amount  of  likeness  between 
the  march  of  the  numbers  in  the  fiur  pcrio<ls  which  we  have 
invcstii^atcd,  but  wc  desire  to  record  this  rather  as  a  result 
brought  out  by  a  certain  specified  method  of  treating  the 
material  at  oar  dispo>al,  ihiui  as  a  f:ic;  fr.  ui  which  wc  are  at 
present  prepared  to  draw  cutickisions.  As  tlic  investigation  of 
these  and  similar  jihenomcn.i  procefris  it  may  Ix:  hoped 
that  much  light  will  be  tlirown  upon  the  cause-*  of  ^un-spot 
periodicity." 

I  may  here  mention  that  within  the  last  month  I  have,  in 
conjmicti'in  with  Mr.  Dodgson,  applied  a  mcthi  d  of  detecting 
unknown  inequalities  with  the  view  of  seeing  whether  there  are 
any  indications  of  an  unknown  inc']uality  i:i  sun  spot-;  having  a 
period  near  that  of  Mercury,  and  I  tin.l  there  arc  indications  of 
such  an  iiic  iaalily  havlnf;  a  pierixl  which  does  11  it  differ  from 
that  of  Mercury  by  in jre  than  about  three-hundredtbs  uf  a  day. 
Besides  the  four  peri  jds  above  mentioned  the  Kew  i>'i-trvers 
have,  they  think,  detected  cvirlcnce  of  a  periodicity  m  the 
liehavio'ir  of  spots  with  rc^jarJ  to  increase  or  diminutiiin  de- 
ivending  apparently  on  the  positions  of  the  two  nearer  planets. 
Mercury  and  Venu<.  The  law  appears  to  be,  that  as  a  ]xjition 
of  the  sun's  surface  is  carried  by  rotation  nearer  to  one  of  the.^e 
two  inllucntial  planets,  there  is  a  tendency  for  spots  to  become 
less  ami  Jisjip]icar,  while  on  the  other  hand  when  it  is  earned 
away  from  the  ueighbourho<xl  uf  one  of  these  plaaeta  tkOM  It  a 
tendency  for  spots  to  break  ovit  and  increase. 

The  Kew  otv-ervers  re-^^ard  this  latter  species  of  evidence  as 
being  well  worthy  of  a  ni  ^re  exhaustive  discussion  when  the 
sun-spot  records  are  more  C' mi:  (  !,  !  ■.  I  have  alreaily  mentioned 
that  the  chief  difficulty  in  atnil  urm^j  solar  1  u'.lircaks  to  con- 
figurations of  the  planets  is  the  co  nj  arativc  smallnc-s  and  i:rc.-it 
distance  of  these  ho  lies,  so  that  when  wc  rcilrct  on  the  enormous 
amount  of  energy  ci  is  played  in  a  sun-sjnt  v,  c  caiiiii;'.  In',  have 
great  difTicuIty  in  supposing  thrit  -ru  h  v.ts'-  -,i!'.cn  jiuena  can  l>e 
Cau:-'..-:!  by  n  planet  Ik-lc  \'l-:iu-,  for  instance,  ('.-.at  i;  never  as  near 
to  tbe  juii  as  she  is  to  the  earth.  l!ut  thu  dilliculty  depends 
very  much  oil  what  we  mean  by  the  word  "cause."  If  we 
mean  that  the  planets  cause  sun-spots  in  the  way  in  which  the 
blow  of  a  cannon-ball  or  the  explo  ion  of  ,a  shell  causes  a  rent 
in  a  fortificUiou,  the  hy^Kjihesis  is  certainly  absurd.  But  if  we 
only  mean  that  the  planets  act  tbe  [xirt  of  the  man  who  polls 
the  trigger  of  the  gun,  the  hypothesis  may  be  unproved,  but  it  is 
no  longer  absurd.  For  we  have  reason  to  believe  that  there 
may  be  great  delicacy  of  construction  in  the  sun's  atmosphere, 
in  virtue  of  whidb  a  aaudl  caaie  of  this  Uad  aiqr  pradaee  a 
ve^  great  effect. 

We  may  therefore  believe  it  potsiUe  that  planets  may  act 
in  this  way  on  the  sun — the  energy  displayed  ro  a  spot  oeliig 
however  not  derived  from  the  planet;:,  but  from  the 'm  ltsal( 
just  as  the  energy  of  a  cannon-ball  is  not  derived  from  Ae  naa 
who  pnlls  the  tri^er,  but  from  tbe  explosion  in  tbe  gun. 

All  this  is  chitSfy  historical,  and  it  leads  to  a  ven  interesting 
query.  If  there  it  such  an  action  of  a  planet  on  the  sun,  must 
not  this  have  a  reaction  ?  If  the  earth  influences  the  sun,  most 
not  tbe  sun  simultaaeoosly  influence  the  earth  7  FOriiaps  lo j 
neverthdess  it  is  not  an  mflaenee  of  tUs  kind  wbick  I  ahatl 
now  bring  before  you.  The  »un  is  periodkaUy  itlRad  a»-HM> 
natter  how— and  being  stirred  op  there  Is  an  Inereaaa  m  Hw 
l^t  and  heat  which  arc  radiated  to  the  earth.  This  albcto  dw 
meteorology  of  the  earth,  and  also  Its  magnetism,  after  anaOad 
which,  if  we  do  not  fully  vnderstaad  It  aow.  we  vmg  nhiaaddy 
expect  to  comprehend.  It  ia  Ola  kind  of  iailnanca,  aad  Mt 
an  occult  actim,  of  wkick  I  shaD  aow  bring  the  evidenoe 
before  yon 
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And  first  of  elU  let  me  s-i^eak  uf  tbe  buu'^i  u^llueuce  on  the 
magnetism  of  the  earth. 

Suppo^  that  the  chief  ol>ser\'a  ories  of  the  world  have  each  a 
raalt.  and  that  in  this  vault  a  magnetic  needle  is  delicately 
suspended.  \Vc  may  imagine  the  (un  to  be  shut  out  altogether, 
the  only  light  being  that  of  a  lamp  which  enables  us  to  record, 
cither  photogpraphically  or  otherw  isc,  on  a  magnified  »cale  any 
Bnall  otciliauoiu  of  the  needle.  The  vault  may  be  Mpoosed  to 
be  safficiestly  deep  down  to  be  practically  uninflneaoea  by  the 
heat  of  the  nn,  so  that  it  will  exhibit  no  difference  in  tempera- 
tore  between  noon  nnd  midnight.  Finally  there  most  m  no 
Iron  or  steel  about  tbe  place,  or  anything  which  might  aliiect  the 
needle.  Now  nnder  tbese  circamsuoces  too  would  utunlly 
imagine  tlwt  tlw  «Mdte  wwold  he  perfectly  sutionanrt  alimyt 
"     '      Such,  however,  is  not  Vm 


f,  bat  atvertheless  it 
tte  BOOT  of  the  day,  or,  in 
cinnot  heat  the  chamber  in  the 


pointing  fai  the 
It  does  not  move  yvcf 
its  position  depends  e 
apofUhesu.  Hwn 

gthilew  it  eu  iodiKacetbe  magnet,  and  we  might  ma  t^ 
.r«Mrii«Mite  kmr  of  tbt  day  faf  aotiaf  tht  ipadtioB  of 
wndlii  b  coaatqrtiM  aaM*  attaiw  one  otliWM  in 
its  daily  pcogrea  about  five  or  six  in  tbe  mocnhig,  and  the  other 
about  one  or  two  ia  the  aficnooB,  aad  the  diflacase  in  poAiaa 
of  these  two  extrema  b  oiled  dK  dinnul  cuoe  of 
dfrlhwrion.  Herethca  wehaTtaaMigaelkBl 


iaa 

tha 


depends  upon  the  sun,  ai.d  which  doa  not  talw  |laea 


taaeoosly  at  the  varions  obeenmtoiies  of  the  earth, 
tbe  »nn  travek  from  east  to  west,  so  that  when  it  is  sfat  ia  tiM 
motning  at  one  place  it  may  be  midnight  at  aaotlMr. 

latheaeat-place,  we  have  alinspt  awmetical  chaaiw  ainlogons 
tottewd]-l(DOWBabnqitaieteonN0gicalcliaagc%a^ 
appropriate  name  of  magnetic  storms. 

A  magnetic  storm  is  not  a  mere  local  outbreak,  bnt  is  felt 
darattueoasly  at  all  the  various  points  of  the  euth's  surface. 
Tha  wioas  needles  in  the  varioos  vaolU  of  wUdl  W«  have  now 
been  speaking  will  all  be  affected  at  the  same  moment  of  tiBie» 
and  wdl  be/oond  to  be  oscillatfaflMdiwards  and  forwaida  la  a 
disturbed  slate.  It  thut  appcan  that  dinmal  ranges  and 
magnetic  stormii  are  two  distinct  phcDOakaa. 

To  licgin  with  diurnal  declination  ranges.  These  have,  as  their 
veiy  aaaie  Implies*  a  connexion  with  the  hour  of  the  day,  and 
hence  with  the  jxtsitioo  of  the  snn.  Again,  in  middle  latitudes 
declination  ru:igL-!>  are  greatcit  io  nnuner  when  the  &un  \s,  most 
powerful,  and  lea^t  ia  winter.  Laooat  was  the  firit  to  observe 
the  signs  of  a  long  period  IneqaalttjP  in  the  yearly  means  of  tbe 
Maaicb  dinmal  acclination  rangei:,  and  in  1853  Sir  Edward 
Sabine  snoceeded  in  showing  that  this  inequality  foUowad  that 
of  nn-spots  previously  diseowad  by  Schwabe,  maxii 
corresponding  to  yean  «f  aMilwiBt  tun-spots,  and 
nnges  to*  years  of  niauafaB  saB^pota,    In  the 

Dr.  Wolf  and  M.  Gaatler  iadepcodeolly  KOMBkcd  die  

coincidence. 

But  there  is  more  than  a  mere  general  correspondence  between 
these  two  pbeuomens,  for  it  i«  believed  that  all  inequalities  of 
son  spots,  nhether  of  long  or  short  period,  are  accompanied 
by  com  spending  ch.mge5  of  declination  rai^e,  a  large  range 
invariably  accompanying  a  large  number  of  spots.  Perhaps  1 
ought  to  My  a  large  range  following  a  large  outbreak  of  spots, 
for  the  solar  i  hciwjmenon  leads  the  way  and  the  magnetic  change 
follows  after  it  at  a  greater  or  less  interval  of  time.  I  may  ado, 
likewise,  that  we  have  sc»mc  evidence  which  leads  us  to  suspect 
that  particuLw  states  of  dccliriaiion  range,  like  particular  slates 
(jf  \scnhcr,  liave  a  maiion  frum  west  to  cast,  tbe  magnetical 
wcither  movrnj;  faster  than  the  ractcorolrgical.  From  a  pre- 
liminary investigation  which  I  have  made,  1  even  think  there 
may  ulliinatciy  l>e  a  possiliiiily  of  forecasting  meteorological 
weather  by  lucaris  of  magnetic  weather  live  or  six  ilays  before. 
It  will  be  notice<l,  that  as  far  as  ilcclm.itiun  range  is  concerned, 
we  have  no  evidence  of  a  (hrca  ma.Mictii.  action  of  the  sun  up  n 
the  eanb,  but  we  have,  r  n  the  other  band,  evidence  that  the 
magnetic  eficvt,  like  the  meteorological,  lags  behind  the  cau&e  in 
such  a  way  that  we  are  inclined  to  attribute  the  ougnetic  as 
well  as  the  meteonaloj^pbtnomenn  to  the  heatiBg  effect  of  the 
stm's  rayo. 

Let  us  ne»t  take  magnetic  storms.  The-c,  as  «  c  have  seen, 
affect  the  v.irious  stations  simultaneously,  so  tiiat  the  magnetism 
of  the  earth  apj.eari  to  cliaiii^c  a--,  a  whole,  and  in  lliis  respect 
they  are  very  <litfcrcnt  from  the  ordinary  diurnal  oscillations  of 
the_ needle.  Nevertheless,  e<iually  with  dccliualnin  range-,  mag- 
netic Storms  appear  to  depend  on  the  slate  of  the  sun.   In  1853 


Sir  Edward  Sabine  showed  that  in  those  years  when  there  are 
most  sun-spots  there  arc  most  magnetic  storms,  while,  on  the 
other  hand,  years  of  minimum  sun-spots  correspond  to  a 
minimum  number  of  such  storm<.  Tbe  late  John  Allan  Broun, 
an  eminent  magnetician,  has  given  reasons  for  believing  that  the 
greater  magnetic  disturbance*  are  apparently  due  to  actioas 
proceeding  (irom  particular  meridians  of  the  sun ;  this  wfaaa 
vcriticd  w  ill  be  a  fact  of  the  greatest  importance. 

Again,  ProC  Loomis  of  America,  from  a  discnnioa  «f 
135  cases  of  magnetic  disturbance,  concludes  that  giaat  dia^ 
tnrbanccs  of  the  earth's  magnetism  are  accompanied  l>y  I 
disturbances  of  the  sun's  sumoe  on  the  very  day  of  tha  1 
storm.  It  might  at  first  light  be  thoaght  from  this  last  < 
tioa  that  a  magnetic  ■tma  hi  4aa  to  ioaw  diiaet 
influence  propagated  fioaa  Hie  aan  to  die  earth,  aai 
panyingaiaphl  dawlepawl  of  spots,  the  inflneaoi 
very  diBBaat  fiOB  thai  ^kSA  nay  be  supposed  to  < 
tiaaa  ia  the  aafnede  laage.  Bat  I  do  aot  we  diait  Aia  1 
foUowa  finnB  mf.  Looaiid'  tAeermdoaa.  Thera  ts*  I  tfaiBk| 
evidence  flwt  tbe  oulb  bafiow  a  aH«Betie  ttenn  la  bi  a  critical 
magnetietlaia— oalof  fdatioa  to  Ka  NRoaadiv^-uii  iNnea 
asadden  lohur  outbortt  may  ba  the  tanaediale  occaifan  of  Hi 
•tarliagoft  Bat  I  liui  to  see  aay  eridaaoa  that  the  failhiaBea 
laoeived  fimn  tbe  lan  on  »uch  oocaiiaaa  ia  diflbaat  to  kind  io 
that  wbidiallaciaaugnetic  ranges.  FtBTwaknovrthat  magaade 
I  oecar  neat  beqneotly  aboat  dia  c^idaoaes,  or  at  thoae 
whaa  tba  mn  H  ercMiag  dia  aqntor.  Now  were  a 
tie  stona  pndaoed  by  a  nugnetie  uflHeaee  imniedfatttly 
proceeding  from  the  tus,  it  would  be  difficult  to  andoitand  why 
there  should  be  aay  marked  reference  in  magnetic  storms  to 
certain  month*  of  the  year. 

When  the  magnetism  of  the  earth  is  in  a  disturbed  state  tfaia 
may  of  course  be  rendered  visible  by  means  of  the  osdlladooa 
of  a  delicately  suspended  magnetie  needle.  Nenrllideat  there 
are  associated  phenomcaa  of  a  very  ooospieaoaa  disfaeter  whidi 
vividly  impress  tis  with  tha  faality  of  the  occurrence.  One  of 
these  is  the  aurora— ditplayt  of  which  invariably  accompany 
considerable  magnetic  storms,  on  which  oocasioiis  they  may  lie 
witnessed  over  a  large  portion  of  the  globe. 

Another  itf  these  is  the  earth  currents  which  on  such  oc- 
casions  aflbdaU  takviaphic  lines  connected  with  tbe  earth.  These 
earth  entreats  an  aatoonticallyrttistcred  at  Greenwich  by  the 
Astronomer  Rojal^  and  their  peculiarity  is  that  during  magnetic 
storms  thqr  ■»  violent,  passing  rapidly  and  frequently 
bockwaida  and  Ibnniids  between  posiuve  and  negative. 

We  come  now  to  the  meteorological  effects  produced  by  the 
variable  sUte  of  the  sun's  surface.  More  than  ten  years  ago 
Mr.  Baxendell  of  Manchester  pointed  out  that  the  convection 
currents  of  the  earth  were  apparently  altered  by  the  state  of  the 
sun's  snrbce^  and  since  that  time  this  peculisr  connexion  between 
the  san  and  the  earth  baa  been  invoDgated  on  an  estemive  scale 
by  observers  in  virions  portions  of  the  globe.  Dr.  Charles  Mel- 
drum  of  the  Mauritius  Observatory  was  one  of  the  first  pioneers 
in  this  important  branch  of  inouiry.  In  1872  he  showed  that 
the  rainfalls  at  Mauritius,  Addaide,  and  Brisbane  were  greater 
generally  in  years  of  maximum  than  b  years  of  minimum  sun- 
spou.  Shortly  afterwards  Mr.  Lockyer  showed  that  the  an.c 
law  held  for  the  rainfalls  at  the  Cape  of  Good  Hope  and  Madras. 
Dr.  Meldrum  afterwards  took  t wenty-two  European  observatories, 
and  found  that  the  law  held  ia  nineteen  out  of  the  twenty-two. 
It  would  however  appear  from  the  observations  of  Governor 
Rawson  that  at  Barbadoes,  and  perhaps  other  places,  the  maxi- 
mum  rainfall  does  not  coincide  with  the  nvxximutn  s]x;t 
years.  As  locality  has  a  very  great  inlluence  u.  on  rainUll,  it 
might  be  supposed  that  by  measuring  the  recorded  depth?*  of 
water  in  large  rivers  and  lalies  we  should  tie  able  to  integrate  the 
rainfall  over  a  large  area,  and  thu,  av  id  irregularities  due  to 
load  influence,  "niis  toa  hai  been  aitemptetl.  In  1873  Ou-stav 
Wex  examined  the  recorded dcptlis  of  water  in  the  lUbe,  Rhine, 
Oder,  Danube,  and  Vistula  for  tlie  six  sun-'pot  jicriixis  from  iSoo 
to  1867,  and  came  to  the  conclusion  that  the  years  in  which  the 
maximum  amount  of  water  appeared  in  ihc-e  rivers  were  years 
of  maximum  sun  sjxjts,  while  the  minimum  amounta  of  vat« 
occurred  during  the  )can.  of  minimum  sun-spots. 

In  1874  Mr.  G.  M.  Dawsiin,  in  America,  analysing  the  fluc- 
tuations of  the  great  lakes,  came  to  a  similar  conclusion.  This 
leads  me  to  a  very  practical  and  iini-  i  lxnt  part  of  the  subject. 
In  Oiunlrics  such  as  ours  we  often  uller  from  cxce^sive  rainfall, 
and  are  rarely  incommodetl  by  cxcci-sive  licat ;  but  in  hot  countries 
such  as  India  a  deficient  tainf  all  means  a  dearth,  or  even  a  fomine. 
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Thh  has  been  brought  prominently  before  us  of  late  years  by  Dr. 
HluUer,  Director-Goiicral  of  Statistics  in  India,  wh  i  hx^  shown 
that  famines  arc  nto^t  ficqaent  at  Madras  about  the  jcare  of 
nunimam  sun  . pots — jmaiwllicbllWBliktlrinMMeiMtd  Wttb  a 
dimiaishcd  rainfall. 

In  summing  up  the  r.uiifull  cvii!<_-ace  we  ought  to  bear  in  mind 
that  the  direciiou  well  is  the  i-itc  nsity  of  the  earth's  convec- 
tion currents  i-.  no  dont  t  :Jt(:p,l  hy  Milar  variatiiliiy.  And  if 
we  at  the  <.iime  time  relli  ct  hi>w  very  hical  rainfall  is,  we  cannot 
expect  that  the  same  rule  rc^rdinir  it  sh'  .ul  l  ho',  i  for  all  the 
vari  >u^  stations  of  the  earth's  surlacc.  But  oa  the  whole  thi;re 
appears  to  me  t  1  be  i-vi<lcncc  that  we  have  rao^t  rainfall  during 
mo&t  sun-ipits.  l>f  cjursc  we  kuow  liulc  or  nothing  of  varia- 
tiOBs  ui  tlic  rainfa'.l  at  ^ea. 

1  lia\e  already  mentioned  that  the  magnetic  stornn  of  the 
outh  are  most  frequent  duriag  years  of  maximum  sun-spots, 
and  the  very  same  thing  may  be  said  of  uind-htorm.s.  Dr. 
MeUnun  has  fband  that  there  are  more  cyclones  in  the  Indian 
Ooeaa  in  years  when  there  are  most  sun-spots,  and  fewest 
«yaloatt  in  yeua  when  then  an  fewest  niiMpots.  M.  Poey 
mm  profcd  a  nmikr  cdmiitwce  between  the  harrieuies  of  tlM 
West  ladies  and  the  years  of  HKimnni  nm<«pots,  and  I 
believe  that  a  similar  condniaa  baa  been  aniTed  at  wkh 
neaid  to  the  typhoons  of  the  CUaese  seas. 

In  1877  Mr.  Hcory  Jeola  of  Lloyds  and  Dr.  Hooter  fonad 
tkat  tiie  pevceati^  of  tswinhifi  oa  the  wgtstered  veaels  of  the 
Uoilad  KiqeOooMm  i^i  pcfoenL  fccaierdarfa^ 

■Mpotcfde. 

We  M  tiMiflgR  iH»  tet  the  wiad  aa  wdl  ai  tbt  nun  of 
Ae  earth  u  B(Mt  violent  dnitae  jraan  of  aaiiBni  aa»«ati. 
Wan— ■■wrlathepmiMH  «f  Ibnair.  KthanmMno 
of  the  air  nmill  alttMMi^  diMribnta  itself 
( it  k  aownaaqnal.  TUs  inaqwlinr  k  no  doubt 
tat  k  to  be  «ost  pro- 
It  k  aha  difcraat  in 
^  iBMiBBMrni  piniilh  iml  a  kinliai  i 
r  !■  An  OMttna  nf  jpnnl  OMtfaHnt%  ann  n  bigh  bnraBils 
rAesea}  nthik dnring nintiriin Inm eomene of  Ms, 
or  >  Lnnuitii  <wer  eMBtlnnla  and  a  lour  bnweter  at  sea. 
IMkkklikdrfhattfaatraanhlion  batswan  tlM  wiations  of 
r  liwuBsebifc  piinnw  vill  aianataly  be  dis- 
i  bjF  nMaas  of  tiie  adariiabla  iwsdieMiaps  of  the  United 
States;  auaawhlle,  bowewr,  espeeially  in  India,  something  has 
already  beea  done  in  this  direction. 

If  we  rsfsnl  tfae  distribution  nf  isobaric  lines,  that  u  to  say  of 
Unes  of  eqnal  bsromeiric  prcsoore,  we  shall  find  that  the  Iad»- 
Mtittijir  TCgkn  k  one  whkh  far  the  mean  of  the  year  has  a 
banoetik  lunsnne  probabfy  bdoar  the  average.  Now  during 
years  of  powerfnl  sokr  action  we  migitt  imn^na  diat  this 
peodisrity  woaU  be  increased,  fiat  thiji  is  precnely  what  all 
the  Indian  observers  have  foand  kr  ^nan  wi^h  myA  snn-spots. 
OlB  the  other  hand  Western  Sihenn  hi  the  winter  season  has 
t  decidedly  above  the  average,  and  we  should  therefore 
'\  dumg  years  of  powerful  solar  actioi>  the  winter 
presanire  woald  be  nartMOkrly  high.  This  again  u  the  state  of 
things  that  Mr.  WmdoA  has  loimd  in  his  dkcttssion  of  the 
Rasiiaa  stations  to  oortespoiid  with  yean  of  most  sun-spots. 

it  thnahre  appears  to  me  that  the  barometric  evidence  as  far 
aakCNikftivioarabk  to  the  belief  that  years  of  maximnm  sun- 
spnti  mm  yesn  of  gnatest  soUr  power. 

I  come  now  to  consider  the  ouestion  of  temperature.  Ur. 
Banendsll  was  the  first  to  o^ncliide  that  the  dtstribntion  of 
tampeiataie  ander  different  winds,  like  that  of  barometric  pres- 
Snre,  is  very  sensibly  influenced  by  the  changes  which  take  place 
ia  niar  activity.  In  1870  Prof.  Piaazi  Smyth  pnblishen  the 
result  ^  of  obsemitions  nuule  from  1837  to  1869  with  thermo- 
meters sank  in  the  rock  at  the  Royal  Observatory,  Edinburgh. 
He  concfaided  from  these  that  a  heat  wave  occurs  about  every 
eleven  years,  its  maximam  slightly  lag^ng  behind  the  uiini  num 
of  the  son-spot  cycle.  In  1871  Mr.  E.  J.  Stone  examine<l  the 
temperature  observattons  reoofded  daring  thirty  yeari  at  the 
Capie  of  Good  Hope^  and  cane  to  the  conclusion  that  the  same 
cau'ie  which  le.ads  to  an  access  of  mean  annual  temperature  at 
the  Cape  leads  equally  to  a  dissipatinn  of  sun-spots.  Dr.  W. 
Kiippen  in  1873  discussed  at  great  length  the  connexion  be- 
tween inn-spots  and  terrestrial  tcja|>cratare,  and  found  that  in 
the  tropica  the  maximum  temperature  occurs  fully  a  year  before 
the  year  of  minimum  sun-spots :  while  in  the  unes  beyond  the 
tropics  it  oGcor.t  two  years  after  the  minimam.   The  r^ularity 


and  ma^nitade  of  the  terajKrature  wave  is  uiosi  ^t ron^ly  marked 

in  the  Ir.,]  ic-;. 

The  tcinj>cralure  evidence  now  given  appears  at  first  sight  to 
be  aiitai^oui'rtic  to  that  derived  from  the  other  elcLiient*,  both  of 
iuai;iietisu>  and  melcorclot^,  and  to  lead  us  to  conclude  that  tije 
Miti  heats  i;.  rf.  i.[  when  there  are  fe^vcst  sp  )t5  on  its  surface. 
T  hw  concl.isi'iii  will  iKjt,  h  jwever,  Ije  sireng'he'icl  if  we  discuss 
the  subject  with  ^eater  minjtene-vs.  Scientifically,  we  may 
rc^arxl  the  earth  as  an  engine,  of  which  the  sun  is  the  ftimace, 
the  cqaatonal  re^ons  the  bi.ilcr,  ant!  the  p  ilar  reijion.s  the  con- 
denser. Now  this  entwine  \vi;rks  m  the  following  manner.  Hot 
iiir  and  vnixiur  arc  carried  al mg  the  upper  regions  of  the  »tmo- 
sphcre  from  the  eqaatiir  to  the  poles  by  means  of  the  anli-trade 
winds,  while  in  return  the  cold  pular  air  Ls  carried  along  the 
surface  of  the  earth  from  the  jxilcs  to  the  equator,  forming  what 
is  known  as  the  trade  winds.  Now  whenever  the  sun's  lieat  is 
most  powerful,  both  trades  and  anti-trades  should,  1  inttagiae, 
be  most  p.iwerful  likewise.  But  we  live  in  the  trades  rather 
than  in  the  anti-trades — in  the  surface  currents,  and  not  in  the 
upper  currents  of  the  earth's  atmosphere.  When  the  son  is 
most  powerful,  therefore,  is  it  not  poasiUe  that  we  might  have  a 
partioiikflf  fltnaf  and  cold  pokr  anent  blowfaig  about  ns? 
The  laao  thfar  iranid  happen  in  the  ease  of  a  famace-fire — the 
stronger  the  me  the  more  powerful  the  hot  draught  np  the 
diimHCT'  ■  tte  own  powerful  also  the  ooM  draugbt  from  wnhoot 
alone  the  floor  of  the  rooB.  It  ao^bt  tbns  follow  that  «  ataa 
Btanaing  in  the  fornaoe  room  near  the  door  might  be  chilled  rather 
than  hnlad  whaa  dw  Aimaoe  knlf  was  roaring  londwr.  In 
ket  tempcfatue  k  a  phenonwaw  dw  to  many  eaasea.  TImi 
a  low  taapanlm  bij  he  dne 

(I)  TendefiekH^iBaokr  power. 

<2)  To  a  dondad  ikj.  1 

(3)  Tocoldimbk 

<4)  To  I 

(5)  TiBcoidi 

(6)  To  cold  prodnead  by  \ 

(7)  To  cold  produoed  by  ndEi 
Now  Mr.  Bkofcid,  Ifaa  Indkn  obaenw,  hat  itoeotly  sbowa 

tiiat  a  kw  teoipentBW  of  the  air  aad  mil  k  neeonpanied  in  dM 
stalhiM whiA ae has caaadmd  liy a  eopkm  nhmdl  aad  bra 
kmanubar  of  doads.  If  thaeiuie  we  regsid  a  high  rainfaD 
aslhtoOMomHantof  nmny  sun<anok^  WO  MWt  not  be  snipfked 
if  ttk  k  sooMtbaes  acoompaniof  with  •  low  (caipcratnie,  aor 
hastily  eoadoda  from  this  lowering  of  teiaperatnre  that  the  ana 
is  lass  rslhar  than  mom  powarfni.  CtnaidmtiaBa  of  ttk  MMio 
have  iaduoed  me  to  think  that  the  tme  connenon  between  son- 
spots  and  tenestikl  Iwmpeiature  is  more  Kkdy  to  be  discovered 
a  study  of  shott-period  inei^aalities  of  sun-epots  than  1^  that 
of  the  elevea-year  period  in  which  there  is  timeenoo^to  cnaiwe 
the  whok  convection  ^stem  of  the  earth.  I  have  according^ 
discossed  at  some  tengm  two  prominent  sun-spot  inequanties  or 
short  periods  fabont  twanty-four  days),  and  enieavoured  to  soa 
in  what  way  Uh^  affect  dia  terrestrial  temperature.  From  thk 
it  appears  that  a  rapid  inoreasc  of  sun-spots  k  foOowed  hi  a 
day  or  two  by  an  increase  of  the  diurnal  tiempeiatnre  tanfe  at 
roronto.  Ko  V  an  iiKrease  of  diurnal  temperature  range  surely 
denotes  an  increase  of  solar  energy,  an  wc  are  thus  led  to 
associate  an  increase  of  solar  heat  antika  larj^e  development  of 
spots. 

1  have  thus  brought  before  yon  a  (piantity  of  evidence,  chiefly 
indirect,  tending  to  prove  that  the  sun's  rays  are  most  powerful 
when  there  are  most  spots.  Bat  you  will  naturally  a-<k  why  1 
hav>e  not  given  yon  any  direct  evidence  on  this  point.  Is  it  not 
poesible,  you  a^k,  to  messare  the  direct  heating  effect  of  the 
sun's  rays  so  as  to  decide  the  question  withrmt  farther  dinnni* 
locittion?   Now,  strai^e  to  say,  this  has  not  l)een  done. 

We  call  an  instrument  that  measures  the  sun'<  direct  influence 
an  actinometer,  and  1  will  now  briefly  allwde  to  two  such  iti- 
slrutoents,  one  for  measuring  the  chemical  effect  of  the  sun's 
rays  devised  by  Dr.  Roscoe,  and  another  for  measuring  the 
heating  effect  of  the  son's  rays,  devised  by  myself.  (The  lecturer 
here  described  the  mode  of  action  of  these  actin  imetcrs.) 

But  the  use  of  such  intitroments  is  rather  a  problem  of  the 
future  than  of  the  past.  Hitherto  it  cannot  be  said  that  we  have 
determined  by  actual  oVcrvation  whether  the  sun's  rays  are 
more  powerful  or  leas  powerful  at  times  of  maximum  sun-spots.  I 
may,  however,  quote  the  actinoaoetrical  observati  ins  made  in 
India  at  Mnssooree  and  Dchra  by  Mr.  J.  H.  N.  Hennessey  as 
confirming,  so  far  as  the  e\-idence  goes,  the  hyp  (thesis  of 
greater  stuar  enerfy  at  mazifflnm  than  at  minimnm  epochs. 
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Hf  Irartii  dut  ter  Ike  bture  India  will  tiirow  gtctX  XxgjtA 
Ufcm  tbe  problem  we  are  now  discu^Miig.  We  have  a  dLain- 
niihed  meteoroiogiu.  General  Stiacbey,  as  member  of  tbe 
Council  of  India,  we  have  General  Walker  and  tbe  trigaoo- 
■ctrical  survey  .^lalT,  and  u  c  have  Mr.  Jlkndfanl  and  Ibe  various 
■eliai  alogloai  md  mi^mUc  ohmim*  of  I>dfa,  and  I— glad  to 
tkWc  that  ■eithw  aritf  nor  acUiiuflife  obiemtioM  an  likely 
t*  be  forgnttti 

Let  me  M*  krieif  lecifiNhte  dw  enaJMifaM  «•  kRM 
cjaat  to. 

In  my  fint  Icctwe  I  eodeevoHred  to  bring  before  you  theo> 
utaral  ground*  for  inia^nb^  that  tbe  sua  is  moM  powerful  wbea 
tkerc  are  OiOtt  tpota  on  iis  surface. 

This  ban  been  supported  by  tbe  evidence  of  a  meteorological 
aatare  derived  from  tbese  observations  of  rainfall,  wind,  baro- 
OMlric  pressure,  and  (empcr.itu  e  which  have  now  been]di-<ctt!i%d, 
.\n<i  likewise  from  such  actiiioiuetric  observati  >n»  as  have  becu 
uaulc  in  Mtti.!><irTCc  and  Iichr.i.  With  regard  to  mognetical 
tibserYaliijos,  we  have  tlie  fact  th.it  diurnal  dociinatiou  ranges 
arc  lar^e^l  in  times  of  ina\in!um  sun-5|><jls,  and  that  on  kuch 
ocaui<ja->  we  have  likewi  .e  ;>  iiumlKjr  of  miKuetic  itorni'', 

»cc omjanicd  with  c.iith  currents  and  diiplavi  of  the  aurora.  In 
ii  ic  wc  have  m  >st  magnetic  activity  when  there  are  mjst  splits. 
There  m.^y  i>cilixpii  Iw  some  doubt  as  to  the  exact  atethod  by 
viMch  » 'lar  'jilicnxiijcna  affect  the  magucti  ni  <>f  the  cartb,  but 
ve  have  alrcsidy  hyp 'theses  from  two  Ji'-tin^ijhcd  pbyiicisU» 
the  late  I'rof.  FaVaaay  ^md  Prof.  Stokes  wUle  OMMS  kave 
likewise  been  ei>i;n 111  similar  s[.ccul.iUuns. 

Thus  wc  miy  li<ij<  th;it  <!VLirui!]y  llic  (ruti.  wiW  he  afained. 
Meanuhilc  bowevei  «e  may  LXituiiide  toat  the  c.utii  i-.  mo»t 
active  both  meteoroli->gically  and  m.'xgnelicaily  wheu  there  are 
iMo«t  spots  00  the  sun's  surfjoc.  And  if  this  be  so,  who  will  say 
that  this  is  rH>-.  a  )>r  >bleni  of  f^Cit  piMlinl  M  Well  m  of  peal 
tfcuQfcttcal  importaiice  ? 


oat  gas  supply  both  for  ifkattng  and 
jlluaMinatixg  purposes ' 

Y^'lEN,  within  the  memofy  of  livin;T  men,  the  p»s-bunier 
t ok  the  j  laccof  the  time-honoured  oil-lamp,  the  improve- 
u>ent,  h»th  as  regards  the  brilliancy  of  the  light  and  the  con- 
venioicf  of  tht  usw,  was  so  greif  that  the  ultimate  condition  of 
perfection  .^p.'f  ired  to  have  been  rcntlietl.  Nothing  ap])«rently 
remaine'i  f  r  thr  engineer  t  i  efTcot  tmt  iiinvnu-euients  in  the 
dcMiSs  uf  the  w  .rV>  p.iri  .-i;i|...i.»itt>,  vi  that  thi.  frreat  boon  of 
modern  fiiK-  mr  ;ht  l.e  u'llised  In  thr  Itirjjc^t  entent.  It  is 
<m\y  in  r-^u'-nr  ye  ir^  tli  u  much  attcnti m  ha<  been  b(.-sto«ed 
npon  the  umIi  n'.;  >n  r.f  hy  ]iT(i<lucts,  with  a  view  nf  cheapen- 
ing the  OS?  of  i^r'hluction  of  the  )ta-,  an  l  'hat  the  c  >n- 
su  ncr  ha>  Ix^cime  aiive  I  >  the  im;i  rtnnce  r«f  harmp  a  gas  of 
hi^h  illaiu'n.ilmi^  power  nnJ  free  fr  -.a  n:iu-c  constituents, 
Mch  as  hi'-ulphide  of  carlxm,  thu-s  proviilirif;  a  gentle  stimulant 
Ikr  steady  projp-em  on  the  part  of  the  !;a--»orks  manager. 

This  con  lition  of  stcadine-s  auii  C  )i!ifort  has  Ixtn  s  mew  hat 
redely  shaken  by  the  iiitroducti>>ii  wiihin  tin:  last  \eir  i  r  t"<i  tii 
the  electric  liyht,  which,  owin^j  to  ]<•.  lyreater  b-iihincy  and 
cheapni  s,,  threatens  to  d  i  for  f;.Tsuhat  <:fas  did  f  )r  oil  half  a 
ctrntijry  brf.ire.  'Hil-  lighting  if  the  City  '^f  London  and  of 
many  pnhlu-  linll.  aii.lw  irV-  fiirni  hcs  inili-jiutaSlc  prof  that 
the  electric  liijht  1-  no;  an  iningman,-.  but  a  real  and  f  mniclablc 
ooinpetitr>r  to  gas  as  an  ilhimifinil,  and  it  is  indeed  ti::ie  f.  .r  i,'as 
engineer-  and  managers  to  |i>ok  scri'>n-ly  to  their  ti'isirini  wnh 
regwd  to  this  new  rival  ;  to  dcciiie  whether  to  meet  it  .is  :i  foe, 
and  conteM  its  pmgrc-s  inch  by  inch,  or  to  accefd  nt  once  the 
new  condition  of  things,  conceding  the  ground  that  cann  t  rca- 
s  mably  bt-  maintaine<),  and  to  look  about  in  search  of  auch 
conriien^atin;;  fields  »■*  may  be dilOVfend  fOT  ft  OOOliaHtiM  or 
extensinn  of  their  labours. 

For  my  '^-.vn  nirt  1  yire^nt  uiy-elf  licfore  you  both  as  a  rival 
and  as  ,t  friend  ;  a^  a  rival,  l>ec.tuse  I  am  one  of  the  |iromolers 
of  electric  illumination,  and  as  a  frieml,  hecause  I  have  advt>cated 
and  extended  the  use  of  gas  for  heating  purpo-e-  during  the  last 
t«^ty  years,  and  atn  by  no  means  dis  o  ed  tti  reli  riuish  my 
advocacy  of  f^n  Ijoth  an  illuminating  an-!  as  a  heating  agent. 
Spcmlring  a«  a  en^ncer,  I  ■.hould  be  rather  disposed  to  regard 
me  electnc  lt-.;lit  a^  a  welcome  incentive  to  fre-h  exertion,  con 
Mkntly  anticipating  achievements  by  the  use  of  gis  vihich  »o«ild 
pntiebly  have  been  long  postponed  under  the  continued  r^mt 

'  Paper  read  before  the  Dniivh  Asjociaiion  of  iLi-.  M»njjcrs  at  Binniiic- 
tm,  Jmc  J4,  by  C  W.  SMmott.  D.C.L.,  KR.S.,  Uvil  En^iDttr. 


of  a  monopoly.  Already  we  obeerve,  both  in  our  tboroagli> 
fiares  and  in  our  apartments  gas>bunicrs  producing  a  bri^Uar 
and  more  powerful  light  tbu  was  to  be  seen  previously ;  aad 
aUbongfa  gas  will  ba*«  to  yield  to  tbeeleclnc  lignt  the  illuraia«- 
tion  of  oar  Ughtbonses,  balls  and- pest  tkaougbfares,  it  will  be 
in  a  position,  I  believe,  to  hold  its  own  as  •  domestic  illumineat. 
owing  to  its  great  convenieace  of  usage,  and  to  the  facility  with 
«diicS  it  ea>  M  «abdivided  end  K(iikaed.  The  loss  which  it  is 
Hkaly  tomllfaiiBkme  apfiluaeei  as  an  illuminant  would  be 
more  than  oompeMftlcd  Iqr  tta  om  u  •  fcaetit  m*Bl.  to  wkiA 
the  attentioBoi  bothtke yndaov «)d Ik* COMiMr kM hitai% 
been  largely  directed. 
1  Having  in  tbe  developtacat  of  tke  reyrrative  gns-fornace 
had  exceptional  opportunities  of  icoognisiug  tbe  many  advantagca 
of  ga&eous  oyer  solid  fuel,  I  ventured,  as  early  as  1863,  to  propoae 
to  Qie  Town  Council  of  BinninghaBi  the  estabbshment  of  works 
I  for  the  distribution  of  heating  gas  throughout  the  town,  and  it  lias 
{  occurred  to  me  to  take  this  opportunity  (wbea  tbe  gat  managers 
I  of  Great  Britain  hold  their  annual  meeting  at  the  very  place  of 
my  enrly  proposal)  to  place  licforc  them  the  idea  that  then  guided 
i  me,  and  to  sug.;est  a  plan  of  ojieration  f  ir  its  leili-.'Uion  which 
at  tbe  present  day  will  not,  1  venture  to  hoj>e,  be  regarded  by 
them  as  Utopian.  The  pro[H3s.il  of  1S63  con^i.>tcd  in  the  ota- 
bli&luncnt  of  separate  main^  (  ir  the  diitn  mti  ^n  of  healiiig  ija-, 
to  be  jirosiucxl  lu  vcrticu  ic-rorls  'hat  might  Ix:      irlly  dc-sci  lixd 

!aj  Ap^>oki's  Coke  oven  hcalS'l  by  mean^  of  "  pn>dutcr  ''  gas  and 
"regenerators"  The  heat  of  the  retorts  was  to  \>t  increased 
beyond  tbe  ordin.vy  li'nit  in  order  to  produce  a  c  ike  suitable  far 
locoin  itive  nnd  other  purposes;  and  the  ga  i-rLidiiceJ  :>cing 
possessed  of  les<  illuminating  but  of  the  same  healing  power, 
and  t>eing,  with  a  view  to  cheapness,  less  '.horoughly  puril'icd  than 
ordinary  retort  gas,  was  to  he  distributed  through  the  town  as  a 
heating  agent,  to  lie  applied  to  tbe  small  boilers  .and  faniaco  of 
the  numerous  little  factories  peculiar  to  llic  district,  as  well  as 
for  d  >niestic  purp  >scs.  The  Corp<jr.itiou  applied  for  an  Act  of 
Piir;i;>iJient,  l>u[  di<l  not  succwl  in  ohtaining  it,  ow  in^j  to  the 
op(X>sition  of  the  exi  ting  g.l^  c  nnjiBnies,  wh  >  plcilgcsl  them- 
selves to  carry  out  smh  .m  umlertahinj  if  found  fea-ibie  by 
them.  I  am  ready  to  a  lunt  tl.it  at  the  tunc  in  question  the  suc- 
cess of  th.- undcrtakiiii;  wosilil  li.ive  involved  C'^nsidcrable  prac- 
j  tical  difficulty,  bu'  1  feci  confident  tint  the  iiio;i:jod  pl.iil  which 
,  it  is  my  [present  objr.ct  to  bring  l><;fore  you  wju!d  reduce  tho^e 
diificultic-  to  a  luinimuni,  and  o]>ea  out  on  the  other  baud  a  new 
beid  of  vast  proportion  fo:  the  cutcrprise  and  energy  of  those 
interested  in  gas-works,  x-kI  uf  great  bcaefit  t  >  tlie  public 

The  gas-retort  would  Ik  the  same  a,  at  present,  and  the  only 
change  I  would  advocate  in  the  bcnche-  is  the  u  e  of  the  re- 
gcncr.itivc  gas-furnace.  Thii  was  fir-t  successfully  introduced 
by  mc  at  the  Paris  (iis-works  in  1863,  and  has  since  found 
favour  with  the  managers  of  gas-w  iri.^  abroad  and  in  this 
country.  The  advantages  that  li.ivc  I'ccn  jiroveii  in  favotir  of 
this  mode  of  heating  are  ec  in  i  uy  nf  fuel,  greater  durability  of 
retort-,  owinj  to  the  111  ire  [^rfcct  di  tribution  of  heat,  the  intro- 
diicti  jn  of  .-in  additional  retort  in  each  l>ed  in  the  position  pre- 
\  ly  i.<cupicd  by  the  fire-grate,  and  alxjve  all,  a  more  rapid 
<li  tillation  of  the  coal,  resulting  in  char^  of  four  hours  each, 
whereas  six  hours  arc  necessary  under  the  ordinary  mode  of 
firing.  The  additional  suggestion  I  have  now  to  make  cotiasts 
in  firovidin  »  over  each  licnch  of  retorts  two  coUeetiiic  pipes,  the 
one  Vicin;;  yct  a  ide  for  illumiuatitig,  and  tbe  Otker  for  a  separate 
scivice  i  f  heating  ga«.  I  &hall  be  able  to  ptOTC  tO  yoU  from 
uiuuijieacli  ililc  evidence  that  the  gas  coming  from  a  Rtort  Itariei 
very  greatly  ui  it  -  character  during  progre>8ive  periods  of  the 
ch.arge  ;  th:it  liuuiig  the  first  quarter  of  an  hour  after  ckiciag  the 
retort,  the  gas  given  ofl'  consi-.ts  principally  of  mvsb  gaa  (CS|) 
and  other  <(cciudtd  g  i>cs  anl  vapour.-,  which  are  of  little  tir  80 
n-e  for  illuminating  purjioscs  ;  from  ibe  end  of  tbe  first  qufltf 
of  an  hour,  for  a  period  of  two  hours,  rich  bydroOBlbon%  HCk 
as  acetylene  (C^II])  ami  olcfiaut  gas  (Cgll«)^afe  ^TCB  OBi 
whereas  the  gases  passing  au  ay  after  this  ocmut  fartho  most 
part  again  of  marsh  gas  possessing  low  illaiiflalivc  poiWW. 

M.  EllLssen,  the  late  chief  of  the  experimfaital  dtfarlBaat  of 
the  Paris  Gas-works,  and  actual  Frerfdeot  0#-  the  WrOBftl  Soriely 
of  Gas  Engineers,  has  favoured  mavitk  Ike  rMlIt  of  a  atort 
inter^ting  series  of  experiments,  whldi  keouried  out  In  eonnec* 
tion  with  the  hue  >i.  Regiuult,  the  odncnt  physicist,  woe 
years  sgo,  the  object  of  the  eapcrimiti  bdqg  diNOVcr  tbo 
IT  i|<r  period  of  tune  to  be  alloind  Ar  Mdb  dumb 
I  Tbe  resolu  of  these  cxpcdoMrts  ate  g|hr«l  U  ft  ^■R"' 
showing  in  a  itiikiiw  maimer  Oat  akkqqgh  ^  «raac«  ila^ 
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r  power pnAieed  bjr the  di&UlkllMl  of  His  coal  did  not 

'"HlTSS?*  «  '3  5  «tMd*fd  CUdK  accord- 

S?  node  of  meMweinent,  tltegas  given  ofTfrora 

ttooid of  tho ant anirtir  of  an  hour,  dnring a  pericxl  of  two 
wwn,  Mvemd  mi  illnmfawHag  power  of  r6i6  Cartel  burner, 
or  I6"l6  staBdHd  MbJIul  Accbrdiog  to  the  fieurcs  given  in 
the  valuabte  mwrfmcob  of  M.  EUiMen.  it  appear  that 
nearly  two^Uidi  of  tb»  total  production  of  gas  takes  place 
m  tlw  abifvo  period,  triUbt  lOMiaing  third  is  dlsUIled 
dulnc  the  fint  quarter  of  aa  hour  end  the  last  hour  and 
ant  g'frtej*-  It  hoMB  fcUom  dMt  by  changing  the  direc- 
ma  of  the  flow  of  gu  at  the  iMrioda  indicated,  allowing  the 
arit  icmlts  of  diadUatkB  to  flow  bl»  flW  heating  gas  main,  then 
vr  two  comccotivvhoan  into  tho&kuinti&g  gas  main,  and  for 
ue  remainder  of  the  period  acrfa  into  the  hoMlM  au-main,  one- 
third  volume  of  heating  and  two-tUid«of  iOnaunSBg  gas  would 
be  obtained,  with  this  unportant  difference,  tlut  the  illuminatinc 
^  woold  be  of  t6  i6  inalead  of  IV5  candle  power,  and  that 
the  hoatine  Ka<.  altboogh  poaeiMdol  na  iltaauatiH  power  of 
OBlr  ii-oj^  would  be  prefoabk  to  die  ariaed  saTfor  heating 
P"Tx?»t  « •»ble  to  deposit  soot  in  its  combu-^tion 
upon  taeat-Oibsarfa&if  smfcee*,  aad  in  giving,  weight  foe  weight,  n 
calonfic  power  superior  to  olcfiant  as. 

Thete  experiments  not  having  beai  iMde  for  the  r«i*»™i«r 
objecto  1  have  in  view ,  no  accoant  was  taken  of  the  quantity  or 
qnakty  of  the  gas  coming  from  the  fCtOrt  dnriug  the  first  quarter 
Of  an  hour.  Judging  by  the  nttmre  of  the  cunrca  given  by  M. 
cJlissen,  It  IS  reasonable  to  suppoae  that  doriac  the  fint  quarter 
of  an  hoar  a  considerable  quantitv  of  (M  of  wiT  iafoior  iU«« 
minating  power  is  given  olT.  whidb,  tf  Uien  Into  aeooaat,  wonJd 
sUU  further  improve  the  result  given  in  favour  of  sepnting  the 
illuminating  from  (he  heating  gases. 

It  will  be  observed  that  although  the  candle-power  of  the 
illuminating  gas  would  be  raised  to  only  i6  a5  if  two^Obds 
of  the  gas  were  set  apert  for  this  purpose,  i.t.  after  the  first  25 
niUiutcs  of  distilladoo  vp  to  ih.  35m,  from  the  commencement 
of  the  charge,  a  gas  equal  to  18-04  candles  would  be  obtained  if 
the  pro;  urtionato  c|\.'antity  of  heating  and  illuminating  gas  were 
reversed,  w  hich  miRht  be  effected  by  continuing  the  distillation 
for  dluminating  purposes  from  o'ssm.  to  ih.  Vtm.  after  the 
comniencei.  ent  of  the  charge,  »hUst  if  equal  quantities  of 
hMtinc  and  illuminating  gas  were  produced,  which  would  lestdt 
from  allowing  ilif  illuminating  gas  to  flow  into  iu  receiver  £toai 
O'asm  to  2h.  om.,  the  candle-power  of  this  portion  of  the  gas 
wmild  be  raised  to  1678  candles,  as  shown  in  the  figures  given 


Total  gas  produced  from  ton  of  coal.., 


Cubic  Feet. 


Candle- 
pijwer. 

1057V20  of  1 3"  SO 


inuminating  Heatlns 
Cai.  Gu. 

Calm  Chadb-  Cubic 
Fttt      MWtl;  VMS. 


Bating  gas  passmg  into  its  main 
95  mbtttes  after  eoauMneenent  of 

If  taNKtUrds  the  quantity  UicJ  for  illu- 

»*'!*!!S5''5?^'^''^- ^5ro- 10  2h.  3Sra.  7048-8  16-25  3SI4'4 

If  Wf  tito  imantity  u.cd  f,:r  illumina-  >  4  4 

walinonioh.  asm.  to  2li.  om   5286-6  16-78  5286-6 

U  OOe-third  the  quatiity  used  for  illu- 

ailnBtion£romoh.  25m.  to  ih.  27m...  3524-4  18-04  7048  8 

These  important  results  are  borne  out  by  a  series  of  photo- 
graphic r  b  ervations  which  were  made  soBie  years  ago  by  Mr. 
Sulk,  «  !  'c:  .Mr.  Sugg  has  further  mpplemented  verbally  in 
stating  thai  the  average  illnminative  power  obtained  by  the  dis- 
tillation of  Newcastle  coal  might  be  token  at  14  candle-power, 
whilst  two-thirds  of  the  quantity,  if  separated  in  the  manner  1 
propose,  would  produce  an  average  of  16  candle;. 

The  working  out  of  this  plan  would  involve  the  mechanical 
operation  of  chmging  the  direction  of  the  ga.s  coming  from  each 
bench  of  retorts  .it  the  proper  periods  of  the  chaigp;  this  eould 
be  accompli?hed  by  means  of  a  »imple  reversing  vahe  siadhr  to 
that  applied  for  many  years  in  reversing  the  current  of  the 
regenerative  gas-furnace,  and  a  sand-glass  may  be  pboed  in 
front  of  each  Ijcnch  of  retorts  for  the  guidance  of  the  man  In 
charge  as  to  the  time  when  the  mcrsal  should  be  made.  In 
order  to  diitribuie  the  two  gase*  «  dovhie  set  of  gas-mains 
would  ccrt-iinly  be  required  ;  but  these  exist  already  in  the  prind' 
P^orough^^^of  many  of  our  peat  town*,  where  at 


1  bli^hed,  and  it  would  not  be  dilTiculr,  I  think,  to  utilise  these 
I  service^  lur  the  separate  supply  of  illuminating  and  h^afjng  g^*, 
the  latter  w\n^  taken  iiitu  such  houses  aad  estoUisbaMato Only 

wlicrc  Oiked  for  by  the  iKCupiers. 

The  jiiiblic  could  well  afford  to  pay  an  in  .reased  pice  for  a 
gas  of  greatly  increasctl  illuminating  power,  and  the  increase  of 
levcnuc  thus  produced  would  enaljlu  tlie  gas  companies  to  supply 
heating  gas  at  a  proportionately  rexiuced  rate.  It  would  not  be 
neccssar)'  to  employ  upon  the  hc.niiix  k^s  the  same  expcn  c  and 
trouble  in  purification  as  is  required  for  iUuuiinalinj,'  j;a5,  Wause 
the  products  of  coa)bii>lion  of  the  heating  gas  would  nut  a-s  .1  rule 
enter  the  a] '.art meats,  but  be  conducted  into  the  atmospbcic 
through  the  (,rdin.-ity  chimtiey^^.  Heatintj  the  retorts  by  means 
of  the  rctjcncrativc  gas-furnace  would,  .-is  already  indicated,  lead 
to  an  iiicreaMrd  [roducti  .m  of  i.-a-  from  each  bench  of  retorts 
and  thus  compensate  for  the  re<lucctl  .iraount  of  illuminating  gas 
in  each  onerution.  The  heating  gas  iiiifjlit  without  inconvenience 
be  sent  tnruu|^li  the  pipes  at  a  greater  pressure  than  the  iUn- 
minating  ga  .  in  i  rder  to  atakeagiveaplantof  aiainstniiadt 
an  increased  quantity. 

The  question  m-ny  fairly  be  asked  whether  a  demand  would  be 
likely  to  arise  for  heating  yas  ■.imil.u  in  .iniuunt  to  that  f  r 
illuminating  gas,  and  I  may  state  that  I  .mi  deci  ienily  jf  ><\  iuii  ;i 
that  although  at  the  present  moment  the  ati.ount  of  j;a5  supplied 
for  illmninaiing  purp<-).scs  exceeds  that  for  heating,  the  diminu- 
tion in  price  of  the  latter  would  very  soon  indeed  reverse  these 
proportions.  Already  gas  is  used  in  rapidly  incrcx^inj,'  quantities 
ror  aiteiienerr,  for  the  working  of  gas-engines,  anJf  r  tire-gratcs. 
As  KgjBxds  the  latter  application,  I  may  heie  mrni  >u  that  an 
arrangement  for  ushag  gas  and  coke  jointly  in  an  opcu  lire-place, 
combined  with  a  simple  contrivance  (with  a  view  of  effecting  the 
combustion  of  the  gas  by  heated  air),  has  found  favour  w  ith  many 
of  the  leading  grate  builders  and  with  the  public ;  although  ihu 
arrangement  was  suggested  by  me  only  last  winter,  several 
hundred  of  these  grates  arc  already  in  use  in  London,' Man- 
chester, Leeds,  Gla.<^ow,  and  other  town',  showing  how  hilly 
alne  the  pnblic  are  at  the  present  time  to  that  great  cnriqg  ««ili 
"the  smoke  nuisanoe." 

It  may  be  as  well  for  me  to  mention  hete^  that  .aeitfaer  the 
regenerative  gas-ooke  fire-grate  just  alluded  to^  nor' the  plan  I 
here  advocate  of  tepanthig  the  pradnce  of  gas-retorts,  has  been 
made  by  me  ■aUoet^aMtler  or  letlen  patent,  my  time  being 
abeady  too  bibcb  qewpled  in  other  directions  to  give  that 
a»nDit  of  oourikaiti^^      to  these  sutjecU  which  the  workbg 

As  regards  4lM  aaeef  illaainating  gas,  I  haveone  moie  sugges- 
tion tonakei,  wUd<I  IM  eomfident  will  be  viewed  Iqr  yoa  not 
withoot  lalCMt  The  Bhuainating  effect  pradaoed  in  a  gaa 
flaaaedeptndsperdjrapoa  Oe  asaoaat  of  carbon  developed  in 
theaolid  eoaditioa  in  the  body  of  Ae  flame,  and  partly  upon 
the  tenmntne  to  which  these  nutfdes  are  heated  in  the  act  of 
eotobasoon.  Having  already  saowa  how  by  separation  a  gas  of 
neater lomiaoaityau^ be  simpUed,it  ronaiae  to  be  aatahow 
the  temperstare  of  eombnslIoB  aunr  be  laltcd  Tbla  aav  ba 
effected  to  an  eatcat  that  seems  sarpnsiog  by  ewtaia  mechaiiical 
arrangement^  lAcreby  a  portion  of  the  waste  beat  pndaoed  by 
the  name  itsdf  is  rendersd  asailaMe  to  beat  the  flsas  and  air 
sustaining  theeoaifaBStiaB  of  the  flames  lay  to  600*  r.,  or  even 
bomid  that  poiat 

The  anangemeat  I  have  adopted  for  this  porpoae  is  repre- 
sented on  the  seetioaaldianam,  aad  I  have  el»  the  plaasyrs  to' 


place  the  burner  itself  before  vea  to  eaabkraa  to  tcrt  Us  efln 
ciency  by  actual  trial.  The  buiaer  ia  of  lae  ordinafy  Afftai 
type,  mounted  ia  a  sawli  eylindried  diaaber  of  sheet  coppar 
connected  with  a  vertical  rod  of  copper  projecting  ap  aad 
through  the  centre  of  the  burner,  and  tennhiaiing  in  a  cnp>like 
extenvion  at  a  point  about  fonr  inches  above  tbe  gas  orifices,  or 
on  a  level  with  the  top  of  the  flsnte.  A  small  ansa  of  fire-clay 
fills  the  cup,  projecting  upwards  fifom  it  in  a  roealed  and  pointed 
form.  The  copper  vessel  surmmding  the  faamcrts  contracted 
at  its  upper  extremily  with  a  view  of  directing  a  cnrrent  of  air 
against  the  gas  jets  on  the  banner,  and  on  its  circwnferenoe  it  is 
perforated  ror  the  admistton  of  atmospheric  air.  The  Iwttom 
surface  Is  formed  of  a  perforated  disk  covered  with  u  irc  gauze, 
and  w  ire  gauze  also  surrounds  the  circumference  of  the  pcrf  orated 
cylinder.  The  external  air  is  heated  in  passing  throogh  these 
" rcgsamtive "  surfaces,  and  the  flame  is  thus  fed  with  air, 
hcotM  to  the  point  above  hidicaled,  which  by  more  elaborate 
amngemeala  might  be  nfaed  ton  atill  higher  decree.  The  boll 
of  fiie^iivbifheceatieor  Oe  bniaer»  wbleh  is  htatedtored* 


Digiiizea  by  GoogLe 


^uHe  1 6,  1881] 


NATURE 


«55 


DM,  MTvci  the  UMful  purpoie  of  completins  the  combustion  of 
the  gas,  and  tbu  diouaidics  the  liability  to  blackening  of  the 
oeUinf. 

This  UTUgeiDCilt  for  transferring  the  heat  from  the  tip  of  the 
flame  to  the  air  tapporting  its  combustioa  is  applicahle  abo  to 
an  open  batswing  burner ;  but  I  have  not  yet  bad  tine  to  aioer- 
tain  aocnrately  the  amount  of  iacRaae  of  hmrinwi^  that  wmj  be 

realised  with  this  class  of  burner. 

I  may  here  mention  that  another  solution  of  the  problem  of 
lifting  the  incoming  air  by  the  waste  heat  of  the  products  of 
eombustion  has  lately  been  broa^ht  under  public  notice  by  my 
btother,  Frederick  Siemens,  which  differs  essentially  from  the 
[Ian  I  have  suggested,  inasmuch  as  he  draws  the  flame  down- 
wards through  heating  anpaiattii,  and  thence  into  a  dumney. 
Experiments  made  ofhciairy  and  with  ^at  care  haTe  proved 
that  by  these  methods  the  luminous  effect  of  gfas  can  be  practi- 
cally donbled.  In  practice  both  these  methods  of  intensifying 
a  gas-flame  will  probably  find  independent  aopUcation  aoojvd- 
ine  to  circumstances,  tlw  canst  of  incnasea  hninoas  dfect 
being  in  both  cases  the  same. 

From  a  purely  theoretical  point  of  vi*w  it  can  be  shown  that 
of  the  caloric  energy  developed  in  the  combustion  of  gas,  a 
proportion  probably  not  exceeding  1  per  cent,  is  really  utilised 
in  the  pnxluction  of  lumimus  rays,  ami  that  even  in  the  electric 
light  nine  tenths  of  the  energy  ^tt  up  in  the  arc  is  dis[>er>cti  in 
the  form  of  heat,  and  one-tenth  only  is  ulili>cd  in  the  f  rm  of 
luminous  rays.  It  would  lead  us  too  far  here  to  i;o  into  the 
particul.-irs  of  these  calculations^  but  it  is  important  to  call  atten- 
tion to  them,  in  orxlcr  to  show  the  bfgo  aMtgia  fvt  practical 
improvements  ntill  t>efore  us. 

By  the  comb  ined  cniployment  of  the  proce-s  of  separation  of 
the  illuminating  from  the  heating  gas  wiili  the  arrantjeraent  for 
intensifying  the  luminosity  of  the  gas  llamc,  the  tutal  luminous 
effect  produced  by  a  given  consumpti  in  of  coal  gas  may  be 
nearly  triplo'l,  thus  snowing  that  the  dclctcriuus  cflxcts  now 
appertaining  to  gas  illumination  are  not  inseparably  connected 
with  its  use. 

My  principal  object  in  preparing  this  c  jmmunicalion  has  been 
to  call  yoar  atteuiion  generally  to  llie  Important  question  of  an 
improved  1^  iLluminatiun,  and  more  particularly  to  the  subject 
of  a  separate  supply  for  heating  gas,  which,  if  carried  into  elTect, 
would  lead,  I  am  convinced,  to  bene6cial  results,  the  importance 
ol  which,  both  to  gas  cnmpaaiaaad  to  (he  pabH^ iliioaU ba 
di&oilt  to  over-estiuiate. 

nuut  Sii«-^I  send  yoa  herewith  the  rcsalt  of  my  esperi- 
mcBits^  together  with  tables  and  curves  ■  the  very  lanBioos  pro- 
poaal  that  yoa  have  made  would  permit  tuch  a  dinsioa  of  the 
total  production  of  gas,  that  two-thirds  could  he  aapleyed  for 
tij^ituigaad  one-thinl  for  heating  purpoaes,  nsallnig  m  apUadJd 
ilmmination  and  much  aaore  caliaial  heatta^ 

I  an^  dear  sift  ftc>, 

Dr.  C.  William  Siemens  A.  EllISSIM 

imetitt  'tm  the  Variadfm  9/  PndtKtim  t/  Gas,^  and  ^  itt 

TaUci  L  aad  IL  fiOBtaln  the  nmlti  of  experiments  nade  in  a 
cndi  of  ama  Rtaiti  of  the  type  of  tha  Compa^nie  ftriiieaiie, 
id  ictatt  being  charged  respeetivdy  with  loo^  liOb  nd  lao 
ilyasna  (aao,  343^  364  ooanda). 
"Able  I.  oonespoaids  to  a  diitilhtiott  of  4  hoars. 
iWbl*  IL  conrmMods  to  a  dittiUatioa  of  4h.  4801. 
The  period  of  distilktioB  has  been  divided  into  iManndi  of 
1  osinmes,  and  tlie  results  recorded  on  each  horiaoatai  line 
>  to  the  gas  produced  during  the  quarter  ending  die  time 
dooed  on  each  line. 
In  each  of  the  two  tables  the  case  of  a  diam  of  no  hilos. 
(14s  Iba.)  ha^beenehoaanas  ttaitandati^andiM  malls  have 
bean  gnphieaity  wpaannlad  liy  maaaa  of  two  curcs^  one  in 
ndfortiiagaaprodneadiaadtheoflierfaihlne  for  the  ilhuain- 
aliaf  power. 

lla  line  of  absciwe  beiaf  divided  into  equal  parts,  each 
representing  fifteen  minutes,  each  ordinate  of  tlie  red  curve 
gives  the  gas  produced  during  the  preceding  quarter  of  an  hovtr, 
and  the  correspondin,;  ordinate  of  the  blue  curve  indicates  tlie 
illiiminating  power  of  this  same  gas. 

Hie  production  of  the  gas  ben  fmtJier  divided  into  two  por- 
tions, the  (mdcttlned»rilliiiaiaatiaa,aaddiaadicrfarlwiwig 


The  ras  produced  daring  the  fint  quarter  of  an  hoar  is  i.  

rally  or  low  illuminating  power,  and  varies  besides  with  the 
hy^ometric  condition  of  the  coal ;  it  has,  in  the  following  calcu- 
lation, been  accordingly  classed  with  the  heating  gas,  and  tha 
gas  producet.1  durinj^  the  interval  from  oh.  ism,  to  2h.  I5a>.  of 
the  working  has  alone  been  rei^erved  for  iUuminaiing  purposes. 

Dittiliatwn  in  Jour  houn.    Charge  of  \lo  kiU».  (24a  lbt.\ 

I.  GaspradnaedpcriooUloa.  of  ooaldistilledr- 

Cubic  P«r  inn, 

metres.  cu'  ir  ftet. 

I.  From  oh.  iSm.  to  2h.  15m.     ...    i8'o62    ...  6502*33 
3.  From  oh.  om.  to  oh.  15m.,  and 

from  ah.  15m.  to  4h.  om.    ...    11-308    ...  4070-S8 


Total  ... 
11.  Gas  prodaeed  per  too  cabie 


I.  From  oh.  15m.  to  2h.  15m. 
3.  From  oh.  om.  to  oh.  1501.1 
bom  8b.  15m.  to  4h.  oak 


39-370  ...  10573-30 


6i'So2 
38-498 


Total    100*000 

III.  Mean  illuminating  power  of  the  produced  gas — 


1.  From  oh.  t5m.  to  2h.  150.  ... 

2.  From  oh.  om.  to  oh.  1501.,  and 

from  ah.  15m.  to  4h.  oat  ... 
Mean  of  the  total  mixed  gas  as  par 

calculation   

Ulnmiaatiinpower of  ndaad  gaa  as 

per  dueat  trial  

DistillatioH  in  4  houn  4S  minutes.  Charge  of  1 10  kUtl,  (S4S  At^ 
L  Gaa  prodaeed  per  too  luioa.  of  coal  distilled— 


111  Eii.;'i.l 

Litres. 

sUiudard 

...  16*16 

ia8*a 

...  IfDS 

tors 

to$7 

...  13*50 

I.  From  oh.  1501.  to  2h.  15m.  ... 
a.  From  oh.  om.  to  oh.  15m.,  and 
ftooi^  15n1.to4h.48B. 


Total  . 

ir.  Gaapndaeadperioocnbk 


t.  From  oh.  iSm.  to  2h.  15m. 
a.  From  oh.  cm.  to  oh.  15m.,  and 
from  3h.  15m.  to  4h.  48m.  ... 


33337 


in 


Total   100x00 

power  of  tha  prodncad  g 


In  EnsQib 

stao(Utd 


lOI'l 


t4'as 


I.  From  oh,  15m.  to  2I1.  igm. 
3.  F°rom  oh.  om.  to  oh.  ISm.,  and 

from  2h.  15111.  to  4h.  48m.   ...  13»*4  ...  IO-07 

Mean  of  the  total  mixed  gas    111*3  ...  13*77 

It  is  not  proposed  to  stop  at  the  temhi  obtained  hydiatOlation 
in  4h.  48m.,  that  is  live  charges  per  twenty-fonr  hoars ;  expe- 
rience has  proved  that  the  best  conditions  of  working  are  fonnd 
in  the  use  of  active  charges  rapidly  distilled  by  raising  the 
temperature  t&  the  tomaccs. 

From  these  experiments  it  results  that  it  would  ba  possiUa  to 
diside  the  products  of  disHlation  of  coal  Into  flhunlnatt||  gpi^ 
and  gas  for  heatiiw  porposes  and  motive  power. 

Thus  in  place  of  producing^  as  is  generally  done,  bv  manaof 
a  distillation  of  four  hoan  and  IIO  kilos,  (343  lbs.)  per  retard 
a  mean  result  per  100  Idka  of  eosl  dhHUad,  of  30  cubic  metret 
of  normal  gas,  which  corresponds  to  an  expaoditnze  of  105  liMi^ 
to  produce  the  light  of  a  Carccl  1>urner  OOnMUniaf  4S  j 
of  oil  per  hour,  there  may  be  prodaeed 

1.  Absnt  1S-5  cubic  metres  of  innadnatinC  (to  of  aal 
native  power  of  87  Utrca;  and 

2.  Ab)ut  ir^cifaie  nutresof  headnfMi  inotive*pawargB> 
of  u  illnnunitm pawar of  laSlitna;  or  psr  looeabie  : 


uiyui^cu  by  GoOglc 
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<f  'gu  prodand,  6t*i9  caUe  wHtm  of  fflnrfnitins  gas,  and 
jS'Sp  cabie  melKS  of  Mliqg  md  notive-power  ga». 
nil  loilt  vodd  be  opUrfaed  by  receiving  into  lepante 
I  dw  gas  yruJuced  daring  the  fint  fifteen  minntes,  and 
;tl«rlaat  lb»  4501.  of  tbe  d»tUlatwo,  and  in  reicrving  for 
[puipoaea  tlw  g»s  made  in  tlie  iatannl  of  oh.  tjm. 
to  si.  isn  cC  tte  chaige  feom  Ot  r  iiMniiiiiwiiiiH  of  the 


STORAGE  OF  ELECTRIC  ENERGY 

'T'HE  following;  crirrM)>un<ietice  on  this  iu''ject  has  appeared  in 
the  7'imfs.  By  help  of  thi*  and  the  cijn>iiiti;)ii.ati'  ii  in 
oar  issue  of  to-day  from  Sir  W.  Tbonv'<ou,  the  reader  will  be 
able  to  ondentiad  the  pwieBt  |wwitinii  of  thia  hnportaat 
question. 

Ths  marveUoui  *'  box  of  electricity  "  described  in  a  letter  to 
JWIL  wUdi  was  published  in  the  Ttmn  ofrMtj  16,  has  been 
nbfwted  to  a  variety  of  trials  and  meaturcinenta  ia  my  labora- 
tmrriiBr  now  three  wreLs,  and  I  think  itauyhitemt  your  readers 
toWWil  tlHt  the  roult-;  shuw  your  conespoodeiit  l>  have  been 
by  no  means  too  enthasituitic  as  to  ita  great  practical  value.  I 
am  continuing  uiy  ex|ieiimeijts  to  learn  tbe  l)ebaviottr  of  tlie 
Faure  battery  in  viricd  circumstances,  and  to  do  what  I  can 
towards  findin;^  the  best  way  of  arranging  it  for  the  different 
kinds  of  service  to  it  i-  to  he  applied.    At  the  request  of 

the  Conseil  d'Aduunis:ra:ioii  if  tlic  SociM  de  ia  Force  ct  la 
Lnmiire,  I  have  gladly  undcri&kcn  this  woric,  l«causc  the 
■abioet  is  one  in  which  I  feet  intensely  interested,  seeing  in  it  a 
mUMtion  of  the  mi>st  ardently  and  uBoeaitn^y  felt  cdcatific 
•cpiratioBof  my  life— m  aspiration  which  I  aGnedydned  to 
expect  or  to  hope  to  live  to  see  realised. 

1  he  problem  of  converting  energy  into  apreservable  and  .stor- 
able  form,  and  of  laying  it  up  in  store  conveniently  foi  allowing 
it  to  be  used  at  any  time  when  wasted,  is  oae  of  the  most 
iatereHing  and  important  in  the  whole  man  of  aeience.  It  is 
toitred  oa  a  email  scale  in  winding  Bp  a  watdit  fatdrawing  a  bow, 
in  comprei'^g  air  into  the  receiver  of  an  air-gun  or  of  a  Wiiite- 
bcad  torpedo^  in  winding  up  the  weighia  of  a  clock  or  other 
machine  driven  by  weight*,  and  in  pumpitig  up  water  to  a  height 
by  a  windmill  (or  otherwise,  as  in  Sir  Wiliiam  Aniistri>ng':s 
hydraulic  accumulator)  for  the  purpo:  e  uf  u>>ing  it  afterwards  to 
do  work  by  a  waterwheel  or  water  pressure  on  a  piston.  It  is 
solved  on  a  large  scale  by  the  application  of  burniu,;  fuel  to  smelt 
line,  to  be  afterwards  used  to  give  electric  light  or  to  drive  an 
electro- magnetic  en'^nc  by  Wcomin^,  as  it  were  un-nicltcd  in  a 
voltaic  lattery.  F.vcr  since  Joule,  forty  years  aR'i,  founded  the 
fliermodynaniic  theory  of  tlie  voltaic  Lattery  and  the  clcctro- 
atagnetic  enj^inc,  llie  idea  of  applying  the  engine  to  work  the 
battery  backward^  and  ihu-.  re  ti  re  the  chemical  energy  to  the 
materials  so  •.hry  may  i^nin  act  vollaically,  and  .again  and 
again,  has  Ix-cii  fauuUar  in  science.  But  with  all  ordinary  forms 
of  voli.iir  li.incry  the  realisation  of  the  idea  to  any  pnrpoac 
seemed  hoju-Ic-ly  Kli-itant.  fiy  I'laiitc's  admirable  discovery  of 
the  lead  and  jicrnxide  of  I'ad  v.  .Itaic  liaitery,  alluded  to  by  your 
corrc>ipondcnt,  an  inijwrtant  advance  towards  the  desired  object 
was  made  twenty  yeani  ago  ;  and  now  by  M.  Fsimfa  faaprove- 
mcnt  prncllc.i;  fjuition  is  attained. 

The  "  tuilHun  of  foot  lx5und^  "  l.c|  t  in  tlie  bux  during  its 
SL\ eniy  two  hours'  joumcy  from  Pan?  to  f;l,i-„'ow  was  no  ex- 
aj;;;eraliun.  One  of  the  four  cell-,  ahrt  l;#Ln^  di,Lharj;cii,  wns 
rccl..ii-i;Ld  afjain  by  my  own  laboratory  Uutery,  and  then  left  to 
itseh'  i  lately  uudLstiubcd  for  ten  days.  After  that  it  yielded 
to  me  260,000  foot  pounds  (or  a  little  ni  ne  than  a  <iuartcr  of  a 
millinn).  This  not  only  oonfirm.s  .VI.  Kiynier  s  measurements, 
on  the  f.iitfi  of  which  your  corTCsjKindeiil's  stateiiieut  was  made  ; 
it  :  ccii;-  iuillicr  to  ^how  lliat  the  woiUc  of  th-;  ^tored  energy  by 
time  is  not  ^^reat,  and  that  for  days  or  weeks,  at  all  events,  it 
may  not  he  of  practical  moment  This,  however,  is  a  ijucstion 
which  can  only  be  answered  by  careful  observatii  n^  and  measure- 
ments car  ictl  on  for  a  much  longer  time  ih.m  I  have  hitherto 
had  for  iJive^isjatiufi  iLc  Faure  battery.  1  hav<  ;ilrcaiiy  ascer- 
tained en')UL;h  re^'.vJiiij;  ils  <|U.iiities  to  make  it  i|;iiie  ilain  that 
it  solves  tbe  problem  •  f  stofuig  electric  encrjjy  in  a  ni  iiuicr  and 
on  a  scale  useful  for  many  ia>)Kir';uU  i^iraclical  aii]jlic.iii'.ns.  It 
h.as  alrcaiiy  had  in  this  c  .untry  one  inlcrcstinij  iippiication,  of 
the  smallcsl  in  respect  to  dyn.iniK-il  encr;;y  us«;<i,  latl  not  of  the 
■mallest  in  rei-pect  to  beneticcr.ee,  of  all  that  may  be  expected  of  | 


it.  A  few  days  ago  my  cooeagae,  Prof.  George  Buchanan,  ch> 
ried  aMray  from  my  laboratory  one  of  the  lead  cells  (weighing  ahaat 
iSlbs.)  in  hLs  carriage,  and  by  it  ignited  tbe  thick  platinum  wiee 
of  a  galvanic  Jentstmr  and  ttwodloaly  removed  a  naevoid  tumour 
from  the  tongne  of  a  yoang  boy  in  aboM  a  mimte  of  time.  The 
operation  would  have  occnpied  over  ten  mi  mites  if  pirimiiwd 
b^  the  ordinary  chain  Arajfur,  as  it  must  have  hecahad  Ac 
Faure  cell  n<  it  1>ccn  avaikible,  because  in  the  cireunistance<t  the 
surgical  electrician,  with  his  pharaphemalia  of  voltaic  battery  to 
be  set  up  beforcfaaiid,  would  not  have  Iwen  practically  admissiUo. 

The  taiglflt  naefol  application  waiting  ju-t  rtow  for  tbe  Faaue 
botlery  and  it  is  to  be  hoped  that  the  very  0iimim$$m  of  tioH 
will  be  allowed  to^wse  till  the  battery  is  sBpplkd  for  ttiis  applW 
cation — is  to  do  for  the  electric  light  what  •  water  cistern  ia  a 
house  does  for  an  inconstant  water  mpj^.  A  Uttle  battery  of 
seven  of  the  boxes  described  by  your  conespoadeat  sufficea  t« 
give  tlie  incandescence  in  Swan  or  Kdison  lights  to  the  extent  of 
loo  can<iles  for  six  bouns,  without  any  perceptible  diminntioti  of 
brilliancy.  Thus,  instead  of  needing  a  gas  engine  or  steaos 
engine  to  be  kept  at  work  at  long  as  the  light  is  wanted,  witk 
the  liability  of  t)  e  light  failing  at  any  moment  tbroagh  tile 
slipping  of  a  h-cit— an  accidrnt  <if  too  frequent  occurreiKe— or 
any  other  bre.ikil  ■«:!  ,r  stopp.nge  of  tlie  machinery,  and  iiutead 
of  the  wasteful  in.iciivily  during  the  hours  of  day  or  nij^hl  when 
the  lit;ht  i-  n^  t  retiuired,  the  engine  may  be  kept  gC'iog  all  day 
and  vto|)jK-d  M  ni'^ht,  or  it  may  be  kept  going  day  and  night, 
wliii  li  will  uiid  lubtedly  l>e  the  mo  t  economical  plan  when  the 
clwtric  bght  corner  inti>  LieiiL-al  enough  us*.  The  Faure 
arcumulator,  always  kept  Lliio^;e<l  from  the  cn^'ine  by  the  ho«ise 
Mi-ij  ily  wii  c,  witli  .1  pr^  i|  H-r  .i'.:ioiii.uic  --top  to  check  the  supjily 
viicii  ih.ir  actimiuI.Ttnr  lull,  will  he  .Tlways  ready  at  any  hour 
of  the  d.iy  or  niijlit  t  >  pvc  a(r\cr  l:j,'ht  i--  rrqinred.  Precisely 
the  same  advantai^jes  in  rcspcLl  ot  t  irce  will  ii^-  ^ainoi  by  the 
accun:u!ator  when  the  elccIrK  I  .wn  siij  ])ly  i-,  as  it  -urely  will 
be  before  many  years  pass,  re:.:uKirIy  UM-d  (or  turnii  l;  -^s  ai>d 
other  machinery  in  workshops  and  sewing-machines  in  pnv*»e 

111  Um;  , 

.\nothn  vrry  important  appiic.ition  of  the  accnmulator  is  for 
the  electric  lit;lilinL,'  of  steam-Hhl|  s.  A  lU  n-.i  i  t  leclric  machine 
of  very  modL-r.iic  Tii.agnitndc  and  expen-o.  linvon  l^y  .1  belt  from 
a  drum  on  the  rr.iin  shaft,  h  orking  through  the  1"  ciity-fonr 
hours,  will  lecpa  Faure  acciiniulatnr  full,  and  ihiiN,  notwith- 
standing irrci^idari'ies  of  the  ■■jiecd  of  the  engine  at  se;!  or  occa- 
sional topji.nye-,  ih-  su|  ply  of  electricity  will  slway-.  I>e  ready 
to  feed  .Swan  or  Fdisoii  lauijis  in  the  cn;;ine-rouni  and  cabins, 
or  arc  lights  for  mast  heail  and  red  and  green  hide  lamps,  with 
more  certainty  ai.il  re;.',iilanty  :h.in  have  yet  liaea  achieved  ia  tibe 
gas  supply  for  nny  lunise  on  'rrr,i  /ir/n-i. 

I  must  apol  ij^isi;  f  r  tie>]n>'.ing  so  largely  on  ynur  spaee. 
My  apology  is  ih.il  the  subject  i>  t  xciting  great  in'.crest  nmong 
the  public,  and  thai  even  so  slight  an  in^talllnnt  <;t  inlornution 
and  suggestions  as  I  venture  to  offer  in  ibis  letter  may  tic 
acceptable  to  some  of  your  readers.       WILLIAM  THOMSON. 

The  University,  filasgow,  June  6. 

Altiiouuh  agreeing  with  every  word  of  Sir  WilUam  ThOM- 
son's  letter  in  ue  Tma  of  to-day,  and  entirdy  tjmfitiiiUaf 
with  his  enthusiatra  as  roaids  the  D-arvelkms  box  or  dectrldlyi 
itill  1  feel  that  it  wodd  have  been  drriniMr  if  in  pointing 
out  tbe  impcrtaace  of  this  new  dbcoveiy  Sir  William  Thomsoa 
had  goardad  against  a  very  probable  lalacoaMraction  of  tiM 
purjmrt  of  ids  letter. 

I  he  means  of  storing  and  re-^toring  mechanicd  encq 
the  aspimtion  not  only  of  Sir  Wdliam,  but  of  every 
mechanic  It  is,  how  ever,  a  question  of  degree— of  the  amount 
of  eiier^  stored  as  compared  with  tbe  weight  of  tbe  reservoir, 
th"  i^indard  of  c><mpBriiiun  being  coal  and  com.  Lxioked  at  in 
th  .  ly  one  cannot  but  ask  whether,  if  this  font  of  storage  ia 
to  be  the  realisation  of  our  aspirations,  it  is  not  completdy 
disappoiBliag.  Ijurge  numbers  are  apt  to  create  a  wrong  im- 
pression until  we  inquire  what  is  the  unit.  Eleven  million  faol 
pounds  of  energy  i>  what  is  stored  in  I  lb.  of  ordinary  coaL  Sa 
that  in  this  l>ox,  weighing  75  lb.,  there  vras  just  as  much  enetgy 
as  in  14  oz.  of  coal,  which  might  have  been  brought  from  Paris 
or  anywliera  eFe  in  a  wai-^tcoat  pocket,  or  have  baen  aeat  kf 
letter. 

When  we  come  to  the  quesdcMi  of  tlw  actad  aMmvaaee  of 
energy  for  mechanical  purposes^  this  view  ia  of  faadaaaeBtml 
imp  irtance.  The  vreight  of  the  HMM  amount  of  energy  in  the 
new  form  it  800  tiBMS  gircalar  than  the  equivalent  amount  of 
cod;  and  aa  a  natter  of  ecooaiay,  capposinig  ilmt  caagy  in 
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;  bekii  at  ■  eerinn  not  and  no 

r  storage,  «nd  that  the  energy  were  directly 
e  k  eoaU  not  be  carried  ten  miles — that  i«  to  mj,  mich 
uiufi  ctnot  be  ecoMOTntcBlly  ascful  ten  miles  from  iis  aouree, 
■hhough  cmd  bed  to  be  earned  100  miles  to  the  spou  Thii 
liHi^  Si  tmtlw  fHik  fer  ibart  of  what  has  been  alreaay  ettaiaed 
lytdNrmMMk  Bf  wntTopet  aed  bj  compreued  mir  orileaai 
muf  be  eeoiMKticsUjr  transinnted  from  ten  to  twenty 
So  tbat  if  tbb  '»  the  vtmoat  of  what  is  to  be  done  I7 
I  of  tbe  stenge  of  electricity  this  diaconry  adds  aBOtlicr 
door  to  those  which  are  bopefasly  dmod  ogataM  the  poasihiKty 
of  fia^ng  in  Niagara  or  other  water  power  a  labetitvte  for  ow 
and,  even  when  the  >ib)ect  is  motive  power,  and  Binch  nsoie  for 
that  pwrpaat  for  orhich  (ive-dxtlu  of  oar  cool  ii  vsed — thepco- 
dactioa  of  ksaiL 

It  is  very  important  that  the  people  of  this  coiinti^  ihonid  not 
shat  their  eyes  to  the  fact  that,  so  far  from  there  bcng  a  greater 
peospect  of  the  solution  of  the  problem  than  when,  aboot  twenty 
ago.  Prof.  Jevons  raised  the  alarm,  the  prospect  is  now 
ch  sataUer.  In  the  meantime  the  capabilitie!:  of  iteel  ropes, 
in  pipes,  and  electricity  along  condnctors  have  been  not 
only  iRvestiTiOcd,  bat  practical^  toted,  and  fuaod  aho^ther 
wanting.  And  now  it  would  MSB  Aat  the  storage  of  electrictty 
■agtbeadtodta  ite  hA.  Oskmlme  RcniaLDe 

Youm  leadine  article  in  the  Tirrus  of  ye^terda^,  on  the  stor^e 
of  oleetricinrt  utude*  to  my  having  spoken  of  Niagara  as  the 
■otanl  uu  fnper  ehkf  motor  ior  the  wkofc  01  IliB  North 
AiMfica*  CartiitBl.  I  valne  the  aOiaioa  too  amdi  to  let  it 
poM  witboot  pedaling  cot  that  the  credit  of  orMaadiw  the  idea 
andteadiiacBovb  ■  to  bo  pnetkillTnalLiod  bjlhoalaetxic 
tw— iJwIoacf  CDnCTisdoetoKr.  C  w.  SiaBeii%  wfconke 

boa  lad  Stod  Imthitte  la  March,  1S77.  I  ajrwlf  ipoke  oa  the 
aBbjoot  in  fapport  of  Mr.  Slamens's  views  at  tlie  Xntltntfam  of 
Cmt  Eof^aeefS  a  year  hter.  la  May,  1870,  la  answer  tu  anes- 
tioaa  pat  to  me  by  the  Select  Committee  of  the  Hmisoof  Com- 
gaoBS  on  Electric  Lighting  I  cave  an  —**"»■**  of  the  qaantinr 
of  cop|>«r  conductor  that  would  he  suitable  ftr  the  eeooomical 
tiaasmusion  of  power  by  electridty  to  stated  dUtimce  ;  and, 
taking  Niagara  .1;  example,  I  pollliloS  out  that,  under  practicallv 
realisable  conditions  of  intensity,  a  copper  wire  of  half  an  inch 
diaoketer  would  sufiice  to  take  36^250  horte-power  fion  water- 
wheels  driven  by  the  Fall,  and  Oosing  only  ao  par  eat.  on  the 
way)  to  yield  ai,ooo  horse  power  at  a  distanec  of  goo  British 
stamte  miles;  the  p^ne  Mat  of  the  copper  amounting  to 
60^400/^  or  laa  Aaa  jlfor  hone^powcr  actually  >  voided  at  the 
distant  ttatifla.  WiuiAU  Tbohson 

The  Uoimiilib  Glaivosr,  Jme  9 

I F  yrjn  do  me  the  honour  to  iiuHi»;h  a  letter  which  I  wrotp  to 
yju  yestcrti.iy  reunrdinf;  the  electric  tr.-insmissiun  ofeneT;,'y  it  will 
be  <een  that  I  thor  iii;.;hly  s;ympatlnte  with  Prof.  r»slH)tiK: 
Reynold^  in  his  aspiri'i  for  the  utilisation  of  Niaijara  a 
:;.-i!nr,  bttt  that  Bcither  Mr.  Siemens  nor  I  agree  with  him  in  the 
conclusion  which  he  RMierlsi  in  hi^  letter  to  you,  published  in  the 
Trmfs  of  today,  that  electricity  hns  been  tried  and  foond 
wanting  a.i  a  means  for  attaiinng  such  objects.  The  transmissicn 
at  power  was  not  the  strbject  of  my  letter  to  you  published  in  the 
Tim^i  of  the  9th  inst.,  a'ld  Prof.  Reynolds'  disappointment  with 
M.  Faore^s  practical  realisation  of  electric  st»tigt,  because  it 
doea  not  provide  a  method  of  f«rttrage  superior  to  conduction 
throe^  a  wire,  is  Kke  being  disappoiated  with  an  invention  of 
bqpfovcments  in  water  cans  and  water  reservoin  bccaose  the  be^t 
that  caa  be  done  fat  the  way  of  movable  water  cans  and  fixed 
water  marTBhi  win  awer  lit  the  watwr<a«rier  sapeoede  water- 
ptoM  whemer  wdcrpipa  caa  be  hid. 

The  1}  OB.  of  eoel  cited  byTnf.  Osborae  RqrnoUs  ai  eon- 

aenBdetee'eBa  he^jw^dM^n  with  eaeny  wbea  ft  laelSiMitod, 
aad  *e  fredh  gtoR  dcewa  vpoa  when  aeeded,  widtoat  loiiag 
■MX*  thaa  lotir  15  per  eeob  with  Mumiiiili  aaited  for  pnc- 
tkal  porposes.  If  eoal  eoald  be  loibMnwd— (hM  ie  to  say,  if 
carbon  could  be  extracted  from  carbonic  acid  by  aay  eooaoBic 
I  of  rhwnifal  or  electric  action,  as  it  is  la  nature  by  the 
I  of  plaata  daawiBC  oa  auli^  for  the  re<)aiaite  energy — 
"  *  )  aMdotOH  to  TCMt  is  done  in  Faure's  accn- 
WaUAM  Thoucom 

The  Vaifcni^^  Gle«Mr, Jaae  it 
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DR.   MIKI.UCIIO    MACLAY'S  AXTHROPOLO- 
GICAL  A.\D  ANATOMICAL  RESEARCHES 
EY  MELANESIA  AND  AUSTRALIA' 
A  FTEK  I  had  left  Sydney  in  Mvch,  1879,  I  visited  the 
following  islaads :  New  Caledonia,  Life ;  of  the  New 
Hebrides :   Tana,  V'atc,  Taagr>a,  Mai,  Kpi,  Ambrim,  Malo, 
Vanua  Lava  ;   the  Admiralty  I^l.-ind'i  ;    the  promps — Lub  (or 
Hermit),  Niai^;o  (Echiqutcr),  TrMl.nant,  the  .Soloruon  lalsnds, 
the  isl.inds  at  the  <(n:th-ca>t  end  of  New  (iumea,  and  the  islands 
of  Turre^  Strait-.- 

Only  a  very  Ic*  of  the  ressitti  of  the  journey  can  tic  com 
prclicndcd  in  a  short  ritunU,  of  these  the  first  two  01  tlif^ 
fuUuwing  appear  to  me  to  hr  the  mrist  important  — 1.  Many 
inlands  of  Melanesia*  (csjiccially  some  it  the  island  .  r  1  the  Xt  v 
Hebrideii,  of  the  Solomon  Group,  of  the  Loui-i  idcs,  Ne-' 
Ireland,  &c,  &c)  |>o«sess  a well-marke<l  brachyoe|JiaIic  poj  ulativui 
(the  breadth-index  of  many  heads  exc^-^is  eiijhty,  arid  ^^oructImr^ 
even  ci,;htv-l'.vc),  which  circum itan^-e  i-  .i--nrn1ly  nrit  jiMrriliablc 
to  a  mixture  with  another  race,  and  proves  that  hrachycrphahsm 
h^i.  a  much  wider  taoge  in  Melanesia  than  has  bcm  hitherto 
fcui>I)f>--ed.  This  is  a  result  of  numerous  carcfol  ineasuremerts 
iif  tit^i.v  and  skull**  r>j  the  aboriginals  of  difTcreiit  i-landu  of 
MeUiDc-ia.  2.  Althou^'h  in  snmc  vdla»es  of  ihr  stjutliern  coa-t 
of  New  Ciu:iica  lliert-  is  noticca'ilc  a  Polynesian  admixture,  yet 
thib  circuiU!^t.iDcc  by  no  means  jicrrait^  of  the  aboriprnals  CTf  the 
south-eastern  pcniosnla  (wh  1  are  a  branch  of  the  Melanesiaii 
stock)  bein;j  called  a  "yeiicm-  Malayan  race,"  as  has  been 
fr«qacntly  done  of  late  years.  3.  An  acauaiatance  with  the 
langua^  of  the  grn«p  I.uli  (or  Hermit)  anrt  the  dialect*  of  the 
northern  cDas!  of  the  lar'^e  i^Lin '.  rif  the  Admiralty  <>roup,  a.s 
well  tit  the  native  tr.aditiaBs  of  the  formfr,  liis  shown  (hat  the 
pop«latio;i  of  the  grtmp  Lub  emigrated  frf  ni  the  Admiralty 
Islands.  Further  acquaintance  with  the  natives  of  Lub  ■prc^d 
that  there  is  among  them  a  Poljpnesian  admixture,  which  has 
leaulti^  from  the  carrying  off  of  the  women  of  the  ^i«p  Nioigo, 
aad  from  a  freqaent  interooarae  with  the  inbabitamu  (also  a 
Melano- Polynesian  cace)  af  the  smaUcr  groop  Kaniat  «r 
Ksaies  (er  Anehortms).  Mv  stay  among  the  aduldtoBlB  «f  the 
Admiralty  Islands  has  afisviedaK  a  gibmj 
of  Hw  ishmda;  hot  aa  a 

be  iJiiwiiil  wtAin  -flu 
To^eoia  of  lenhi  bdoag  also  ^ 


aasi,  lobes 
towml^gf-th. 

,  aidLabl 
fnMB  thai 
I  atirsteai^iatoirial  to 
a  fapoonhie  opvertaai^  piumtul  itself  of 

for  lay  I 
■w  to  jatdoai 
foBBd,  aaawly,  that  dnremaa 
possibiUly  of  eeotlDuing  my  researma  on  the  cnmpoiathre 
anatomy  eftihebeshi  of  the  diflferent  varieties  of  the  genns  konm, 
which  wcfe  eoanneneed  in  1873  in  Batavm  and  resumed  ia 
Sydacy  in  187S.  Although  the  material  in  question  coiisisled 
ooiy  of  tfaneteaini^  yet  I  imd  that  tUs  new  ooatrihutton  to  our 
huewledge  ef  taoMtaatoa^  lanperts  the  view  which  I  may 
briefly  saBDniari«  as  follows : — vBit  iafcstigatioaef  the  braiaa  of 
representatives  of  dtflereni  races  of  men  showe  that  there  occnr 
peculiarities  of  by  no  means  trifling  import,  which  one  caaaot 
regard  as  individual  viriations.  To  this  category  beloiu;  difler* 
ences  in  the  development  of  the  corpus  callosum  of  the  pons 
varolii,  of  the  cerebellum ;  difiierenccs  in  the  volume  of  the 
cranial  nerve[^  aad  so  forth;  also  the  arrangement  of  the  con- 
vofattioBe  of  Ae  eeedhraai  h  dUhnai^  and  I  believe  that  in 
■  rrntn  a  T^ripcT  rrjuS  iMfiaa  ibs  Uaassa  if ^ew  Soalb  Walsa 
F^f.rti.irj'  ■<i,  1-*".  ^•y  Dr.  H. 
nincd  l>jr  the  author. 

*  A  msN  bailed  account  of  tb<  route,  of  the  L 
^haca.  wtah  shetdb-roaps  of  tbt  louiri  ami  other  < 

ny  eoraiaucieation  to  the  Imperial  Rnutan  Ccaara|iiiical  Saeiaty.  ia  tbt 

J»wc»tija  of  the  Society. 

'  By  tlir  name  •"  Mel^meniani"  I  dest|puRe  cxcloiively  tHe  friniy-liaind 
inhabiuuits  nf  ihr  South  Sea  ItLuiiii 

*  In  Of  J<rF  lo  chriuuntc  «Jiy  doubt  u  lo  the  oortetUiciui  of  ihe 
Brasuremenu  oa  li<TMiii^iTjdi»l».^l  hav8.  "g*  yg*ccted  * , 


hiihe 

On 

Brisfaaaei 
Here  however 
acquiriai;  issne  ii 
pol jgicaT  resewdtes,  whi 
my  stay  for  several  months. 


the  Ai  diircrml 
wW  ke  fottocl  In 
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«CNne  of  tiiitt  it  will  pcttbalitT  be  dliewtiri  tlwt  Ocre  «rist 
cartda  definite  types  of  ombcu  oonvol«tioiM  conrespondiBg  to 
die  priadpal  varieties  of  iMBiluiid.  In  order  to  dboover  tnose 
types  aww  material  will  reqnife  to  bt  eoueieBtioiitiy  mmiiiwi ; 
md  I  hope  tliat  my  ioTestigjttioa  wiD  induee  other  inatoiDists  to 
work  in  tliU  direction  to  pmc  or  to  disprove  tUs  stntement, 
irbieh  in  the  present  stale  of  our  knowlcdfe  can  ooty  be  more  or 
leas  hrpotbctical. 

On  my  way  from  Tbursday  Icland  I  let  slip  no  opportunity  of 
examining,  inea'Uring,  anti  photographing  the  remnant  of  the 
Aastralian  atwriginals  ;  and  hearing  it  stated  in  various  quarters 
tliat  tbcre  wen  living  in  the  interior  of  Qaeetuland  certain 
natives  desoibed  as  devoid  of  hair,  I  thoogbt  the  problem  of  a 
possible  occurrence  of  a  hairless  stock  amons  the  aboriginali 
worthy  of  a  personal  investigation.  I  hut  written  to  Prof. 
VirdlOW  of  licrlin  at  )en<^h  concerning  oqp  examination  of  this 
baifless  family,  which  1  fcjund  at  GulHMMr  Station,  near  St. 
George,  on  the  Balonne  River.  This  was  made  con*^i(1erably 
easier  for  me  by  the  kind  assistance  of  Mr.  G.  M.  Kirk  of 
Gnlnarber  Station.  As  re^rds  tbi's  instance  of  natural,  and  io 
this  ease  hereditary  atrichia  unrversalis  among  the  Australian 
aboriginal-s  I  will  only  remark  that  it  forms  an  interesting 
antithesis  to  the  wcll-Unown  cases  of  excessive  hypertrichosis. 

With  a  view  of  pursuing  comparative  anatomical  researches 
on  the  brain  of  the  marsupials,  I  went  to  Pikcdale,  near  Stan- 
thorpe,  where  I  succeeded  during  .i  stay  of  almof-t  six  weeks  in 
acquiring  for  my  cerebral  investinalions  some  material  »hich  is 
almost  impossible  to  ol>tain  in  the  cities,  such  as  Krisbane  or 
Sydney,  and  •which,  .is  I  h.nve  learnt  by  my  own  experience, 
cannot  be  obtained  tvcn  in  the  bush  with  great  ease  and  quick- 
ness. I  succeeded,  however,  in  obtaining  a  nutiil  er  of  brains 
of  some  s|  ccics  of  the  genera — Macropus,  Ospiiranter,  Halma* 
turns,  i  ct:  .-ale,  I'hascolarctos,  SS  wdl  SS  a  f^  bnias  of 
Omithorhynchus  and  Kcliidna. 

At  the  eml  of  December  last  year,  still  availing  myself  of  the 
kind  hospitality  of  Mr.  Donald  Gunn,  1  went  on  to  his  other 
station,  Clairvaul,  near  Glen  Innes  with  the  intention  of  col- 
lecting some  fossils,  and  without  grcit  Ir  nble  I  got  a  series 
of  interc'ting  remains  of  DiproloJon  Ausiralis^  NeMherium 
Mitchellii,  Pfiaicolemys  gigat,  Alacrppus  tihiii,  &c.,  &c. 

\\  bei:  I  received  in  Alay,  18S0,  in  T)iur-d.-\y  Island,  a  letter 
from  ujV  fiii'i'd  Mr.  William  Haswell,  infonuing  me  that  the 
Zooli  Lji  -il  M.iti'jn  in  Sydt>eywa>  not  cAt^ibli^hed,  I  determined 
not  to  kavc  Australia  l>efore  the  scheme  had  been  carried  out. 
Detained  in  Queensland  by  the  work  already  referred  to,  I  only 
arrived  in  .Sydney  in  January  of  this  year,  and  now,  after  a  stay 
of  one  month,  1  have  the  pleasure  to  miiK.unee  that  1  have  every 
reason  to  bflieve  that  the  Zoological  .Station  at  Walsnn's  Bay 
will  he  opened  in  a  short  time.  My  -.t.iy  in  l!;:sl..ine  l;.is  once 
mnrc  c.auscd  nic  to  feci  the  nrcesuty  of  such  an  uistitution  for 
the  hioli'j^ist.  I  couUl  cxp.itiatc  at  length  on  the  advantages  of  a 
loological  station,  Lut  I  content  myicll  with  rcm.irking  that,  in 
«pite  of  my  great  di-like  to  wa^te  my  time,  I  w:;-;  obliged  to 
spend  nnany  days,  even  weeks,  in  iSnsbanc  and  Sydney  without 
the  pos.sibiii9  of  wotking,oa  aceoant  of  tbe  want  of  a  soitnUe 
place. 

1  repeat  again  my  convicHon,  grounded  on  long  experience, 
that  "  tbe  immediate  need  is  not  of  apparattis  or  libraries,  but 
of  a  place  for  BBdistnrt>ed  work."  *  I  nope  to  be  able,  not  later 
tbaa  IB  two  Dooths,  to  work  in  tbe  Zookigical  Station  in  Wat- 
son's I  am  convinced  that  many  men  of  science  will  avail 
Aenadves  of  it  in  future  years ;  and  I  am  satisfied  to  leave  for 
fatflregenentiaiiBaadinmemeoito  of  oqr  st»7  fai  Sydnqr  M  tbe 
lint  aoolo(letl  statloB  fas  Awlnlia. 


UNrVERSTTY  AND  EDXJCATlOtTAL 

INTELUGENCE 

CAMliRlfiK. — The  rhysi,,l,>(ric.il  I,a'inr.nt'iry  (Dr.  Foster's) 
will  be  open  during  the  \  ;ic:i'i  in,  and  a  series  of  repetitions 

of  lectures  ami  ilerii<in  ti.,ii n-.  uill  I  i-  i;ivcn  by  .Mr.  Waters  'he 
Assistant  Demonstrator,  m  I'.lcnu^iit.iry  Hiul  jijy,  Histology,  and 
Physiology. 

The  Cavendish  I.aboratory  will  )>e  open  daring  July  and 
Angii  t,  and  the  Trofessor  of  Kx{-erioieatal  FfafSiCS  OT  OOe  of 

the  DrmoM^lrator-  will  Ttend  daily. 

Prof.  A.  C  Ha  l '  ill.  nf  the  Koyal  College  of  .Science, 
Dublin,  has  been  nominated  by  the  Itoard  of  Natural  Science 

'  r/d>AwM«H«««sf  AcUBasaBSMtey«rM«w8BndiWafas.Ai«eil 
■5,  ilffl. 


5  ludies  to  stpdy  at  the  Zooiacieal  Station  at  Naples  doriogTfhe 

ensuing  autumn. 

The  Board  of  Mathematical  Sttidies  has  inued  a  report  sbow» 
ing  that  in  tbe  last  Mathematical  Tripos  the  tot.tl  of  marks  was 
33>54i.  of  vliidi  tbe  first  ten  wnrnglers  averaged  8582.  In  the 
last  live  days  11,753  marks  were  assigned  lo  liocn,  and  7770  to 
problems ;  of  which  the  first  ten  wmnglen  «veraged  and 
936  rcsj^ectively.  llieaddiUonal  examiner  stated  bis  satisfiution 
with  the  answering ;  and  he  considered  that  much  of  tbe  time 
formerly  occupied  IV  ^  astronomy,  including  the 

Lunar  and  Planetary  Thcoiiei,  ngore  of  the  Earth,  atxl  Preces- 
sion of  Nutation,  was  now  devoted  to  Heat,  Electricity,  and 
Magnetism.  Comparing  tbe  progressive  nature  of  the  latter 
!  ubjecu  with  the  statiomiy  nature  of  tbe  former,  tbe  latter  aflord 
the  l)cst  meant  of  teMtag  die  mathematical  abn%  of  tbe  caadi- 
dates. 

Prof.  Cayley  will  lecture  in  Michaelmas  Term  on  Abel's 
Theorem;  l>r.  Ferrers  (Ma.>-ter  of  Caius)  on  the  Theory  of  the 
Potential ;  Mr.  Niven  (  I  riidty)  on  Klectrostatics  ;  Mr.  GlalslMr 
(Trinity)  on  Definite  Integrals  and  Differenfi.il  Equations  ;  Mr. 
Hobion  (Christ's)  en  kigid  Dynamics  ;  Mr.  .Steam  (King's)  on 
Conduction  of  Heat  and  Electricity ;  Mr.  Allen  (St.  Peter's)  on 
Magnetism;  Mr.  Dickson  on  Dynamics  of  a  Particle. 

1  he  anniial  report  of  Prof.  Adams  to  tbe  Observatory  Syndi- 
cate states  that,  notwithstanding  tbe  exceptionally  unfavourable 
weather  for  observing,  there  had  been  made  2834  determinations 
of  kight  Ascension  and  North  Polar  Distance  with  the  transit 
circle,  including  2151  observations  of  zone  stars  which  were 
made  on  eighty  nights.  .Satisfactory  observations  of  the  r>artial 
solar  eclipse,  Decem!)cr3i,  18S0,  were  obtained  with  the  North- 
umberland equatorial,  employing  the  wire  micrometer.  The 
observations  with  the  transit  circle  for  n.idir  f^.int  .-fd  level 
have  been  facditaled  and  rendercil  much  more  s.nti  fact  .ry  1  y  .th 
alteration  in  the  moiie  of  illuminalinn  of  the  wires  through  the 
Bohncn'icr;;cr  eyepiece.  In  te.id  of  pl.iciii^  a  sm.-vll  hanii-lamp 
on  a  St.  till  cio  c  to  the  eyepiece,  svhich  (;ave  nn  uncertain  image 
nt  the  lit-  t,  the  illurainati  in  is  nuw  efTecfei!  by  means  of  a 
jaMltin  lamp  placed  on  a  platform  at  the  re^^uisite  elevation 
aVj'  iut  t  il  feet  from  the  ey<-piece.  The  rays  for  the  Limp  are 
rcridcrcd  parallel  by  )  assing  through  the  system  of  lenses  in- 
tcndctl  for  the  illuminatinn  of  the  microscopes  of  tlie  ca-tern 
circle,  vliich  is  not  in  ordinary  u'e.  There  is  now  no  difficulty 
in  getting  the  li,;ht  properly  dircctetl,  and  the  images  Imlh  of  the 
Rif^bl  Ascension  and  1  lechnation  wiresare  dark  and  very  distinct. 
The  ot  strvations  of  standard  stars  are  completely  reduced  in 
K.A.  and  .N.P, D.  to  the  end  of  1879  and  part  ot  i.SSo,  as  to 
the  7one  stars,  the  true  K.A.  and  N.P.D.  arc  oVtairtd  to  the 
end  of  1878,  the  approxinute  N.I'.D.  to  the  end  of  1S79.  1  he 
calcul.ition  of  reduction  of  apparent  place  to  mean  is  completed 
to  the  end  nf  1.S76.  and  is  far  aidvanced  for  1877.  Meteorological 
ob  ervations  aie  ic;.;ulaily  OMldea  Athlld  ■■■illillt  IB  the  ObWtw 
vatory  is  urgently  needed. 

The  followmi;  aw,ards  have  been  made  by  the  Mailer  and 
Seniors  of  .St.  John's  College  for  proficiency  in  Natural 
Sciences  :— To  Sauiways,  a  Wri^;ht's  rri,TC,  with  100.'.  for  tlie 
year;  to  Wcldon.  Kdmunds.  i.nve,  1.  KoVierts  Foundation 
.Scholarships ;  to  r.uian,  Goodman,  Exhibitions.  The  Open 
Natural  .Science  Exhibition  was  awarded  to  11.  Wilson  of  tbe 
Leys  School,  and  another  OptB  Kihibitiao  to  J.  Kcir  of  Maa> 
Chester  Grammar  School. 


SCIENTIFIC  SERIALS 

Trimait  Jtumal  of  Botany,  June,  iSSi,  contains :— Note* 
on  Cartxfkrpif  L.,  by  F.  Townsend,  M.A.— A  revision  of  tbe 
Indian  species  of  Leea,  by  C.  B.  Clarke,  M.  A.— Notes  on  Irish 
plants,  by  H.  C.  Hart,  B. A.— Short  notes.— Eaimcli  Ifld 
notices  of  books  and  memoirs. — Botanical  notes. 

The  Amnican  Naturalist,  June,  l88t,  cootaias i— TIm 
archaology  of  Vermont,  by  Prof.  Geo.  H.  PerkblS.— OBftj 
larval  habits  of  tbe  liombyliidx,  by  C.  V.  Riley  (with  neHaONa 

Slate). — On  the  late  explorations  in  the  GebooB,  b*  H.  ven 
Lopenfcls.— On  the  I'ueblo  pottery,  by  Edwin  A.  Barber. 
Kcsmt',  lr.liri;a'ij:  v.  Heft  2,  contains; — Prof.  Dr.  Fritr 
Schultzc,  <in  ilie  I'.'l.itions  of  sceptical  naturalism  to  modem 
natural  cii'i  ce,  wnh  ev]^>ec>al  reference  to  the  evolution  theory 
(conc'usion).  — Iienr>'  Totonie,  on  the  relations  of  morpbolo^ 
to  physiology.— Dr.'  Friz  M>nifr,  i./a  Polimirim,*  tuA- 
eating  fresh-wster  shrim|.  (with  twenty  woodcuts). 
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Rttme  InltmaHenati  da  Scitnces,  May,  iStJi. — M.  Debicrre, 
Ml  pt^ical  dynamism  and  biolo^cal  dynamism  (concluded). — 
A>  Chvpentier,  on  the  examination  of  the  powers  of  vision,  from 
%  |wnu  medical  point  of  view.— J.  Morton,  the  city  of  Gheel, 
ia  Bdaiom,  and  its  asylums. — H.  Miiller,  on  the  pretended 
fdbmoD  of  Bowner  of  tb«  dwory  «f  flowers  (trantlated  tnm 

mMayidmfirmtmwUimMtrm,  CluMimla,  s»o>il8i. 
BiM  i^wit  b— HavLeaalnrd  SlqiMter  cohIIbimi  lib  eon- 
tribotions  to  the  ornitlioloej  of  Midigiicir,  and  deacriba  a 
Mw  7)/lat,  which  appean  to  be  doady  aUicd  to  tbe 
wmdagKt,  of  Grandiduer. — L.  Meinich  gives  the  result  of  his 
aumtioo  of  the  quartz  and  sandstone  formations  of  the 
TmOQold  near  Kon<^bcrg,  Norway,  and  Herr  H.  Rensdi, 
«dltor  of  Nattrtn,  describes  the  geological  character  of  the 
Itnagely  dislocated  and  fi<uinred  fjelH  known  as  the  Toighntleei 
OB  n  island  off  the  Heligoland  coast.  The  same  wrilir  Men- 
piet  nwrij  all  the  pages  of  Heft  2,  first  in  giving  the  remainder 
tt  til  mIiKW  nations  of  the  Torghatten  caverns  and  rocks,  and 
■ert  in  a  cnmprehenikive  and  elaborate  description  of  the  cha- 
ncter  of  the  conglomerate  sandstones  and  metaniorpho:^  schist!, 
in  the  Nordf jord  and  Gondfjord  districts  near  Berglun,  to  which 
Im  adds  the  analyses  and  histological  results  obtained  from  the 
examinations  of  these  rocks  in  the  Leipzig  mineralogical  labora- 
tory. These  nambers  of  the  magazine  contain,  however,  some 
mecially  interesting  communications  by  Ilcrren  I>aniels«en  and 
Koren  of  the  various  new  forms  of  Gcphyrex  and  F.chino<ler- 
mata  nbt.Tinol  in  ihe  Norweijinn  Arc'ic  r'NiH-iliiion.  These 
oh-crvcr-.  de^ctihe  a  form  of  Bnncllia,  to  whu-li  iln  y  h.ive  (;iven 
•.he  nauK"  of  J/r.'nin^ia  /tn-tiia,  which  approximates  closely  to 
A'.'MrtVw  "  tri t  :  lound  in  the  northern  seas  about  forty  years 
ago  by  Herr  Koren.  Only  one  specimen  was  oiilniiicd  of 
Hamingia.  In  regard  to  ccliinoiieniis  (he  expedition  li.is  prove<l 
more  fortnnate,  ajod  Hcrren  Danieis^cn  and  Koren  describe 
■mnl  new  ftMnu  of  Aittiii^  SolaaMr,  and  Attariiw. 


SOCIETIES  AND  ACADEMIES 

I,ONtX)N 

Mathematical  Society,  Tune  9. — .S.  Roberts,  F.R.S.,  pre- 
siJiv.t,  in  the  chair. — Prof.  Mannheim  and  .Mr.  '1'.  ('lai^  (Unite<l 
.Sratt-i  (  oa-t  .'^urvey)  were  admitted  into  the  Society,  and  Mr. 
G.  K.  Pick,  Pt  ife-'or  of  Mitthematicg  in  the  koyal  College, 
Mauriiiu-,  was  elected  a  meml>er. — Much  interest  was  excited  at 
the  meeting  liy  the  f.ict  that  one  of  the  .St  ciety's  Foreign 
Member-i  wii  present,  and  proposed  to  read  a  paper.  M.  Mann- 
heim is  well  known  iii  thii  country  to  be  a  mwt  elei^.'xnt  culti- 
vator of  the  modern  geometry  on  the  lines  of  Poncclct  and 
Cha'ile-i.  Me  has  more  especially  worked  at  the  following  ■sub- 
jects : — (i)  The  method  of  geometrical  transformation,  following 
out  in  thi:,  direction  Poncclcl's  re-c.-»rchp-.  in  the  theory  of  reci- 
procal pilars;  (2)  the  iilane  representation  of  certain  space- 
S^rcs  ;  (3)  the  wave  surface  (his  early  yiajwrs  form  the  suliject 
of  an  article  in  the  Quarterly  youmal  for  1878  by  Prof.  C. 
Niven,  V.  R.S.) ;  but  lastly,  he  has  been  more  particularly  eni,'a^ed 
ap<>ntbe  study  of  properties  relative  to  tnc  displacement  of 
f^res  in  space;  to  this  he  has  given  the  name  of  "Gdomdtrie 
Cmematiqne"  (Dr.  Ball  in  his  "Theonrof  Screws"  says,  "To 
M.  Mannheim  belongs  the  credit  of  lutTing  been  the  first  to 
study  tceometrically  the  kinematics  of  a  constrained  body  from  a 
perMcdf  pamtA  point  of  view") : — his  recent  work  with  this 
till*  haseUMinad  a  mm  Keognition /n;^  aurte  ia  this  coontry 
■^n  this  orf aiiinn  Prof.  Mannhdm  oommnnicntfd  n  papar  "  Sw 
Is  anrfm  pmlUlei,"  wliicfa  WM  dMBMtcriied  br  dl  Uie  dear- 
aMiandp»iNr«(  eapoaitkw  to  weB  fcaoim  to  befowg  to  mathe- 
1— «Maii>  of  At  ncndh  ttthooL  Dr.  Hlrct^  F.R.S.,  in  pro- 
poiBf  1  vole  of  thanks,  llghilj  touted  npon  the  noveltiea  of 
Ik*  eonnranieation,  and  espreiaed  the  pleaaore  it  gave  hfan  end 
the  meeting  to  see  hit  fellow-stodent  and  ftriend  present  in  the 
Sodety's  toonu.  A  cordial  vote  of  thanks  having  been  carried, 
M.  Mannheim  brieflr  thanked  the  members  present  for  their 
kind  reception  of  nim. — Other  coramtmications  were: — On 
certain  symbolic  operators,  by  Mr.  J.  W.  L.  Glaisher,  F.R.S. — 
On  a  system  of  co-ordinates,  by  Prof.  Genese.— Note  on  a 
system  of  Carte>ian  ovaU  passing  through  four  points  on  a  circle, 
by  Mr.  R.  A.  Roberts. — On  the  Gaussian  theory  of  surfaces,  by 
^ToL  Cayley,  F.  R.S. — On  a  theorem  in  the  calculus  of  opera- 
tions, bv  Mr.  J.  J.  Walker. — On  spherical  quartics,  with  a 
OHMlrapJe  ^dic  arc  and  a  triple  foeni,  by  Mr.  H.  M.  Jeifeiy, 
P'aR.S.'^Nnto  en  the  wn*  rarnM^  ky  Piw.  MwinhdiWi 


Cbemicii  80Cl«ty,  Jnnc  2.— Prof.  Roscoe,  president,  in  th* 
chair. — It  was  annonnoed  that  a  bnUot  lor  the  elet^ioo  nf 
Fellows  would  take  pkce  at  the  nest  miMtlmt  of  the  Socielr 
(Jane  16). — The  following  papers  were  rcadi — Experimcalu 
reiearches  on  the  amalgamation  of  silver  ores,  bjr  C.  Rammda* 
berg. — On  the  action  of  solvents  on  sap«>ni(ied  oils  and  waiei^ 
by  A,  H.  Allen  and  W.  Thomson.  The  authors  havs  made 
many  experiments  with  a  view  of  discovering  a  correct  method 
for  the  analysis  of  mixtures  of  hydrocarbons  with  animal  and 
vegetable  fatty  in.i'.tfrs.  Two  methods  .are  suggested.  In  both, 
the  s.-niple  is  boiki!  witli  .t  soluli  of  caustic  soda  in  alcohol, 
which  is,  in  one  case,  diluted  with  water,  and  then  shaken  np 
with  ether,  to  dis.solvc  out  the  na'aponifiable  matter,  leaving  the 
soap  in  the  solution  ;  in  the  other  method  a)cohol  is  added  to 
the  mixture,  and  then  some  sodium  liicarbon.ite  and  ignited 
sand;  the  whole  is  dried  and  extracted  by  |  ctroleum  s]iitit  in  a 
Xoxheltes  apparatus.  Some  analyses  .ire  gwtin  in  the  ;iu>er  ; 
good  results  were  obtained.—  On  the  .nilphide-.  if  copper 
and  a  determination  of  their  molecul.ir  wci^;ht,  by  S.  U. 
Picl.erit\(j.  The  author  h.is  heated  ciipric  sulphide  alone,  in  a 
current  of  hydrogen  and  in  a  current  of  c.irhonic  acid,  and  con- 
clude^ ihf.t  the  sulphur  is  given  off  in  two  sejarate  and  equal 
;iurthin,  ,ii  totally  dilTerent  temperatures  ;  therefore  the  molecule 
c  int.iuts  two  atoms  of  sulphur.  Hydrogen  reducetj  the  fulphide 
til  the  inotallic  state. — Chemical  examination  nf  the  lliixtiui 
thcnnai  water,  by  J.  C.  Thresh.  The  author  ha^  divprovL-d  the 
extr.aori!in:iry  st.itements  of  F'l.iyf.iir  nnvl  Muspr.itt  \hM  one 
gallon  of  this  water  contains  206  aiid  504  cubic  incbe-.  of  nitro- 
gen. The  water  really  contains  22'98  c.c.  of  nitr<>i;en  \kt  litre. 
Tie  points  out  how  the  error  originated.  A  complete  an.T lysis  of 
the  mineral  constituents  is  given  ;  amongst  them  are  molybdic 
aci<l,  cobalt  oxide,  &c. — On  potable  waters  ;  determination  of 
total  s<jlids,  by  E.  J.  Mills.  This  determination  is  made  by 
carefully  noting  the  time  required  by  a  glass  bnlb  to  rise  a  given 
di  tr.noe  Umwi^  Um  water.— On  tM  astimatton  nf  the  value  of 
zinc  powder  and  ea  a  gauge  for  meaming  fhe  volume  of  gases 
without  calculation  for  temperature  and  pre<isure,  bjr  J.  Barnes. 

Zoological  Society.  June  7.— Prof.  \V.  H.  Flower.  LL.D., 
F.R.S.,  president,  ir.  the  chair. — The  Secretary  called  the  atten- 
tion of  the  niee'.iiic  to  the  openinij  of  the  In-eclarium  in  the 
Society'-  (irmlfn-,  \>liLch  h.-id  l.il  rn  jilace  uii  A|  r;!  25,  niid  read 
a  report  en  the  inyccts  that  had  been  reareil  and  cxluliitcd  there, 
drawn  up  by  Mr.  \V.  Watkins,  the  Superintendi  ^  Kntoniologist. 
—  Mr.  F,  M.  Balfour,  F./..S.,  read  a  paper  on  tlie  development 
of  the  sloleton  of  the  paired  fitvs  of  Elasmobranchs  considered  in 
relation  to  it-  l>eanngs  on  the  nature  of  the  limbs  of  the  Vcrte- 
lirata.  The  cbject  of  the  inve  tigations  re  nrded  in  this  paper 
W.T.S  explaineil  by  the  author  to  tie  twofold— m/.,  i,n  the  one 
hand  to  te^t  how  far  the  study  of  the '.Ics  .;imcnt  of  the  skeleton 
of  the  fins  supported  the  view  which  lirid  jncvi' 'U-ly  li'.-t  n  arrived 
at  by  the  author,  to  the  elTect  th.nt  the  p.un-il  1  -  s  v  ltc  the 
specialised  .nud  hii;hly-devcloiied  remnants  of  a  ome  cmtinuons 
latcT:il  Im  on  e.-,ch  side,  and  on  the  other  to  decide  lietwccn  the 
views  of  Oegenbaur  and  Huxley  and  Thacker  and  Mivart  as  to 
the  primitive  lyi>e  of  I'ln-^^kcleton.  The  author  (ointcil  out  that 
the  results  of  his  researches  were  entirely  favourable  to  the  view 
that  the  paired  fitis  were  structures  of  the  same  nature  as  the 
unpaired,  ami  that  they  gave  a  general  support  to  the  views  of 
Thacker  and  Mivart.  They  clearly  showed  that  the  pelvie  fin* 
retain  more  primitive  character  than  the  pcctomL  Conduioat 
were  drawn  aomewhat  adverse  to  the  views  recently  pnt  femvd 
on  the  itraetore  of  the  (ia  by  Gegenhtsr  and  Hnxley,  both  ef 
whom  oonsidmd  the  primitive  ^pe  ef  6n  to  ke  m  >st  nearly 
retained  in  CtrataAu,  and  to  eonnit  cf  a  eentnil  nuib  isegmcotea 
axiaidttnnmerounneeB  its  twoddaa.  It  nppaarad,  in  fad; 
th^  the  development  of  the  ifcdetandcBxmstrates  that  a  biserial 
type  of  fin  like  dwtefCvieMtrconhl  not  have  been  prindthvk 
but  Aat  It  must  have  baen  aeeoadarily  derived  from  a  ntiiserial 
type,  by  the  primitive  bar  dang  the  base  of  the  fin  (the  bati' 
tttrygmm)  being  rotated  evtwvds,  and  a  second  set  of  rays 
oeias  developed  on  its  posterior  border.-^r.  W.  T.  Blaafoidt 
Y3jLt  read  aome  notes  on  a  oolleetion  of  Persian  Teptilai 
recently  added  to  the  British  Museum,  amongst  which  was  aa 
example  of  *  new  species  of  Uzud,  proposed  to  be  called  Agama 
Pertua. — A  communication  was  read  firom  the  Kev.  O.  F.  Cam- 
bridge, C.M.Z.S.,  on  a  new  spider  of  the  fiunily  Thttaphotida. 
The  chief  interest  atta^faw  to  this  spider  was  the  fact  that  It 
had  lived  in  the  Gaidens  oi  the  Society  from  Manrh  to  October, 
1880.  Mr.  Cambridge  "ViamiA  to  aaae  thespedes/f«mMiHM 
Sintiab^  after  Dr.  Stndltag,  who  had  broi^ht  the  apcdM 
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in  ([uesrion  home  from  Bahia. — Mr.  (i.  E.  1 'oKnn,  C.M.Z.S., 
read  a  paper  c.n  the  pharynx,  larynx,  and  hyniii  h  nifs  in  the 
Ef^^iiiophori,  irviiciting  some  very  remarkalilc  ;  eciiliarities  of 
structure,  in  which  thcc  bats  appear  to  fiifft-r  nnt  r  nly  from  all 
other  Chiroplcra,  but  fpim  all  other  mainran!^.  I'ltiryn^t.il  .lir- 
sacs  were  aX^o  described  in  the  males  "f  Ef'ornof'hori  rii,-n^tro:i<^, 
franqutti,  AwX  <i>m^tu!.  —  Nfr.  I.  (;\'.  yii  Jeffrey?,  F.  k.S  ,  rc.nl 
the  third  of  the  series  of  his  mcrn  jirs  on  the  Mnllu-ca  pr ocurt^i 
during  the  Li^htnin^  and  Pitriufint  expedition';,  1.S6S-70.  The 
present  pa|>er  contained  an  account  i-f  the  familie-.  fnim  A'fUiiur 
to  Tetltnui.r.  Weven  new  or  hitherto  unfigurcd  -[iccic^  were 
described.  The  gc(%niphical,  hydrographical,  and  jjeoloqinl 
distribution  of  the  tpcctes  rDnmenled  ««re  fully  givcn.~Mr.  K. 
C.  Selous  read  a  paper  on  tlie  Sonth  African  Khinocero^es, 
baaed  upon  specimeos  collected  and  observations  made  daring 
niae  jean'  homing  in  SonAero  and  Sonth-Central  Africa.  Mr. 
SdoubtdcQOMto  the  ooadnifam  that  ia  that  ocmntrict  only 
tvo  wdNaadttd  neeieB  of  itkktuvm  «dated— namely,  the 
1  lUumunt  rimiu^  nai  fhe  ptdianrile-lipped  R. 


K. 


Bntomological  Society,  June  i. — Mr.  II.  T.  Stainton, 
president,  in  the  chair. — Rev.  K.  N.  Hloomlield,  M.A.,  was 
elected  a  Subscrilwr  to  the  Sottcty. — -Mr.  K  Jeimcr  Weir,  on 
behalf  '>f  Mr.  J.  W.  I.JoUj^ia^,  exhiliilcd,  .uni  rt-ad  rcmarL*  on, 
viiiiiiis  Hriti-h  '-(lecies  of  A'eut.  -Ui  and  (V/';,  ijj,  me  of  which 
was  dc^crilietl  as  new  to  science  under  the  naiiie  of  O.  ^^ormanL 
—Mr.  T.  K.  Billu|>s  exhilhled  -ftcimcn^  of  Cru'irv  clr.  if'ts,  L., 
and  Mei.^rckus  minor,  I^  — Mr.  J.  Ssuig  cxlaUitcd  .HOiiie  iiilerc-.t- 
ing  varieties,  ice.,  of  IJritish  l^piJofiUra. — The  Secretary  rg:ul  a 
comiuunicaliuii  fro  ii  .Mr.  (i.  E.  I'icrccy  rc»pectinu  *  creature 
jtali'  l  to  l>f  111  HI  iiv  ti>  tr.ivf  I'rr  •  i-i  luikL-stan.  It  vk-.is  .sujj^estcd 
th.it  ihis  s^.i,  ]  roialily  identical  uiiU  the  weibknown  .-/r^'di  Pcr- 
juiti. —  I  lie  ccrctary  also  read  a  rep  jrt  from  the  t'uuinuttee 
app>jinlc»i  at  tlie  lavt  meeting  of  the  .Society  to  iiKjuire  into  the 
luppoied  presence  of  /'/4i//iucr,i  on  the  vines  in  \'iuti>ria  ;  also 
a  GooHDunication  from  the  Culoutai  Ollicc  rcspcctuv:;  an  invect 
stated  to  be  destructive  (o  the  eggs  of  locu.sts  in  the  TrMil. — 
Lord  Wal'ingham  read  a  pajier  on  the  T^rfn'Mf,  'n»(ui<r,  and 
Pltr^iUridtt  South  Africa. — Mr.  A.  G.  Butler  comnuimc^iied 
a  memoir  on  the  gcnas  Syfnm.—VLx.  W.  L.  DittaDt  couiniuni- 
cated  deaoipCioMof  i^nitkHa  60m  Autaliaa  aad  PKific 
regions. 

Paris 

Academy  of  SeteacMb  June  Wnrtt  in  the  ohair.— 

The  Secretary  read  telcgraaa  frooi  tite  Emparar  of  Bmil  (of 
May  31  and  June  3)  annendng  the  duoorery  of  a  oomet.— On 
the  rifjht  aMxmiona  ef  the  nit»n  obMrved  at  Algiers  by  M. 
Trepied,  by  M.  Faye.  Hansen's  tables,  defective  for  long-periud 
inM{iialitie«,  are  shown  to  be  perfect  for  ordinaiy  inequaUties. 
Ne\vciml>'s  correction,  instead  of  being  l03  great,  hns  to  be 
i  v  i.  a  r^d  I  .  — Resecirchea  on  sulphide  of  nitrogen,  by  MM. 
licrthclit  nnd  Vicllc.     [nlfr  alia,  it  detonatCH  *ith  violence 
under  the  li.i  jimtr,  bat  it  is  less  sensible  to  shock  than  fulminate 
of  mercury  or  111' nile  of  din  - a>enrol.    In  heating,  it  dellagralefs 
about  207  '.     1  he  beat  of  form.ition  is  nejjat  ve.     The  pressures 
arisinR  from  explosion  iti  a  closed  vessel  are  very  near  those  from 
fuliiii  tatc,  hut  the  velocity  of  deco  i.p  isition  is  very  diflTerent.— 
On  the  re(>ort  of  M.  Kondiiire,  on  his  last  expedition  in  the 
Tunisian  Chotts  by  M.  dc  Lcisei  s.    Further  examioation  con- 
firm^ the  fcasibdity  of  the  iiiLiiid  st.i  project,  the  political  advan- 
tai;.-«  of  uhich  (with  others)  are  noted.— On  the  jjeolo^'ical  results 
of  .M.  K  iiid  ure  s  mission,  by  M.  Hebert.  Tunisia  seems  to  have 
emcr^:e  i  dur  int^  the  long  iieriods  between  the  deposit  of  the 
.Senonnn  C'h.iU  and  that  of  the  Mid<lle  Miocene.     I  hi;  Uxjin  of 
theC'iwtts,  with  the  ("retacean  in»  ses  Ij  .rUciinfj  it  on  either 
side  (their  strata  anticlinal),  are  lii-e  a  butioii-holc,  llic  Chotts 
formin/ the  aperture. — New  analyses  ot   a  li.ite  ami    ouie  so'ii- 
fsrous  Ttcki,  by  M.  d'Amour.    It  is  pmvcd  lh.it  insls  of  j.uicite 
(which  ia  hugely  nsed  in  India  atid  Chiiia  for  urnamcnts,  and 
AMind  ia  the  form  of  ooins  liatchets,  &c,  in  Eurojiean  dolmens 
and  caves),  exist  in  Asia,  especially  the  Thitiet  region  ;  .-Uso  in 
North  and  Sonth  America.    From  analysis  of  same  Kuroi>ean 
raditthe  aothor  &tda  reason  to  suppose  that  bed<  of  jadcite 
' or  region  near  ;  thus  the 
.  .  .be  natunUjr  explained, 

withont  migntioii  ef  ArilMic  peoples.  HOC  BawMaganlt  and 
Ita«bffemadef«nariiiMlllMiai9Ht.><<Mv  €f  dMnioitr  on 

 'M\}im  Oe  IbAwum  of 

icitciiil%Mkl(a)oa|]ie 


OMT  also  he  fand  fa  dw  Alpine  chain, 
piwiistorie  article*  fa  Evope  would 
withont  migratioii  ef  Arildc  p« 
Dtnbffe  made  lenariii  miiIm  nl 
bnaidaoderoshipai  hcUoBtal  v 
the  node  of  jnnattM  ia  cobjiIr 


principle  of  an  elect.-ic  hydrometer  and  a  fire-alann,  ht 
Ledreu.    The  iron  hulls  of  fait  ships,  sheathed  with  wood.  Una 
copper,  both  fixed  mctallieaUy,  fonn  a  complex  {rile,  whM  tk* 

author  studies!.     Fxperimentin^  with  a  moist  piece  of  wood 
having  coi,|.,-r  niih  i-,  it,  lir  futmd  •  battery  current  had  mudi 
^;rL-:iter  intensity  wlien  the  rhe.ijihores  were  applied  lo  the  naib 
th.in  when  a;.]  bwl  h,  llie  \vo  ,d.     Using  dry  wood  with  the 
foniuT  arranKcincni,  the  iiilcn-ity  varied  with  the  aUnosuheric 
111.  Lstiire,    I  hiii  nii.ht  be  ai.plied  i.^.  in  nteasaring  dew-fwma- 
lii-n.    Fca- a  tire-aLirui  he  would  keep  the  wootl  lUiKhtly  mokl 
by  lueans  of  spongy  matter  on  it>  surface  connected  wiUj  water. 
A  galvanometer  would  ii.dicate  the  degree  of  drynes.s  of  the 
wof>,l,  and  if  a  ceruin  limit  were  reached  the  ne«dle  would 
cauie  a  licll  to  rin^.— On  the  rSle  of  phosphoric  aci<l  in  volcanic 
•soils,  by  M.  dc  (_,a  [wiu.    He  controverts  Prof.  Kicciatxli's  viaw 
that  the  fertility  of   the  eruptive  strata  of  Etna  is  due  to 
presence  of  tins  mineral.     1  he  concoaiitance  of  muddy  forma- 
tioos,  ami  the  chiuatc,  h.T_stinin;^  the  decomposition  of  lava, 
are  the  chief  uc  i  rs.— The  vines  of  Soudan  of  the  late  M. 
L<!gard,  by  M.  I'lanchon.— 1  he  solar  parall.Tx  dedi.iccd  from 
American  photojirapks  of  the  transit  ,1  \  .  na;,  of  iS;  ^,  t,v  Mr. 
Todd. — On  the  functions  of  two  variables  arising  frmi,  the  inver- 
sion of  integrals  of  two  given  functions  by  M.  Kuchis.— On  ilie 
expreasions  of  co  ordinate!!  of  an  algebraic  curve  by  I  uch  ian 
functions  of  a  parameter,  by  M.  Picard.— On  a  property  of 
uniform  functions,  by  M.  Poincarc.— On  ilic  liquid  -tate  .md  the 
gaseoot  state,  by  Mr.  Hannay.    He  claims  to  have  pr.  vcd  more 
than  a  year  before,  for  all  pcssures,  what  M.\f.  euillctct  and 
IlantaMiUvhaye  lately  esUbliahed  for  a  single  pre  ..tne  :  via., 
that  dM«Mttiut7  of  the  lioaid  and  gaseous  suies  (Andtcus)  is 
oaV^lpnnl^— i^wudwoCaodium  and  barium,  by  M.  [r>aiiu(l< 
— On  the  COabiwUioM  «t  Iodide  of  lead  with  alsalme  i.xlides, 
by  M.  Ditt«.->Oo  the  *tfr  ■at  the  origin  of  certain  microjymav 
by  M.  BMiamp.    TIm  ttltroxyuiaa  in  rocks,  car.h,  mould 
street-dost,  or  the  sUmeof  manbes,  ha«c  so  other  un^in  lUan 
tbo«e  forming  an  integnd  part  of  every  living  org,\iusm,  and 
whose  rile  is  the  total  deslraction  of  this  after  death  ;  after  which 
they  remain  in  the  soil  or  the  ak,  ready  chiefly  for  transformation 
of  organic  mntter  for  vqECtation.— <>n  the  Mi>-existence  of 
Alurotyma  CrOm ;  reply  to  M.  BMamp^  by  MM.  Chunberland 
and  Roox. — On  the  mechanism  of  troubles  pcodoieed  by  coitical 
lesioai,  by  M.  Couty.    Unilateral  and  Uouted  cortical  leiioaa 
involve  profond  aiMlirications  of  the  various  functions  of  th* 
medulla  ohhMipte  and  the  spinal  cord  opposite,  leaving  intatt 
the  biain-iiinctioes.— On  the  embryogeny  of  Ascidiaat  of  lb* 

Senus  Uikotufkora,  by  M.  CianL— On  the  stomatarbia  «f 
mculina  eareini,  Thompson,  by  M.  Jounlain.— On  the  mor- 
phology of  the  foetal  envelopes  of  Chiroptera,  by  M.  kobin.— 
Contributions  to  the  cryptoganuc  flora  of  fianks'a  PeaioiMfa 

(New  Zcalan<l),  by  M.  Cric. — Mr,  StMUt'l 
preiented  by  M.  d'Abbadic 
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LECTURES  OX  TEACHIXG 
on  Teaching,  Delivered  in  the  University  of 


Lectures 

CairU)riil(^e  during  the  Lent  Term,  1880.  By  J.  G. 
Fitch,  M. A.    (Cambridge:  Univer-iity  Press,  1881.) 

OUR  review  of  this  new  contribution  to  the  now 
copious  and  increasing^  educational  literature  of  the 
couptry  liu  been  delayed  by  causes  complimentafy  to  its 
xatfaor.  The  IHIcHy  and  charm  oF  the  style,  the  frnhaess 
of  treatment  of  even  Iiackneycii  topics,  and  the  interest 
and  practicalness  of  the  matter,  rendered  the  reviewer's 
pnveiWal  dinting  into  a  book  bnfXMsible  in  this  case, 
and  the  work  h.nl  to  be  read  for  its  own  sake  as  much  as 
for  that  of  criticism.  The  author  has  lonj(  been  known 
as  one  of  our  most  earnest  pnictical  and  enlightened 
educationists,  and  though  perhaps  not  a  polemical  pioneer 
to  the  educational  field,  an  advanced,  safe,  and  healthy 
thinker  on  the  important  problems  involved.  Of  this  new 
utterance  of  bcr  husband,  the  aovr  diiectissimot  to  whom 
the  book  is  ctvioosly  but  most  appropriately  dedicated, 
has  no  reason  to  be  ashamed,  even  though  it  is  not  the 
newest  poem  or  novel,  and  only  a  prosaic,  bat  by  no  means 
prosy,  Toltmie  of  "Lcctnes  ea  Taadriag*— •  tide,  \tf 

the  way,  much  too  mo<iest  for  the  qnah'ty  of  the  book, 
which  should  in  future  editions  be  exchanged  for  one 
vortMly  distioctive  and  more  «tpt«B»iv  of  Its 

The  occasion  of  its  pro^ction  is  one  of  no  small 

interest  and  importance  in  the  history  of  educational 
pragress  in  this  country.  For  some  years  back,  there 
have  been  made  some  laadaMe  attempts  to  aecui«  for 

edacatiwi  University  recognition  and  standing,  by  the 
appointment  of  Professors  of  Education.  The  first 
practical  effort  in  ^is  directieii  ims  made  by  die  CoHcge 
oC  Preceptors,  which  had  the  merit  of  appointing',  in  i87'5, 
the  first  Professor  of  Education  in  Britain,  the  late 
enthusiastic  and  enlightened  Joseph  Payne.  This  was 
CoOowed  by  the  establishment  of  Education  Guirs,  in 
i8t4,  in  the  Universfties  of  Edrnburs^i  and  St,  Andrews. 
It  took  some  time  for  our  {^eater  conservative  Universities 
to  adopt,  even  in  part,  such  an  unwonted  innovation, 
though  earnestly  and  repeatedly  pressed  to  do  so  in 
Memorials  from  the  I  lead-masters  of  our  great  Public 
sdiools,  whom  they  had  trained  as  scholars  but  neglected 
as  teachers  ;  leaving  them  to  gain  what  proHsssiomd  akffl 
they  ha\'e,  as  they  themselves  confess,  at  the  expense  of 
their  ptipils.  At  length,  in  1879,  Cambridge  came  to  tho 
conclusion  that  it  would  no  longer  be  derogatory  to  them 
to  patronise  to  some  extent  the  new  Science  of  Education ; 
and  a  "Teacher^  Thrining  Syndicate"  was  appotnied, 
•j.K\'  h  i,-iue(i  a  -i!ieme  of  evaminatinn  in  the  kislary, 
theory,  and  practice  of  education,  with  lecturesJiips  on 
dicse  hnndics  of  the  siAject*  The  first  course  wss  given 
by  the  well-known  genial  educationist,  Mr.  Quick,  on  its 
history  ;  the  second,  by  Mr.  James  Ward,  on  its  science ; 
and  the  third,  by  Mr.  Fitch,  on  iti  pnctical  aspects,  which 
we  have  now  before  us.  The  next  step  for  these  Uni- 
rersitjes  to  take,  which  they  must — shall  we  say  cordially 


University  status  by  the  appofaitment  of  Professors  of 

Education— a  step  that  will  do  more  than  au;;!it  yet 
attempted  to  give  teaching  and  teachers  the  standing, 
fatfluenoe,and«nokinwnt  to  which  thefaopoitanee  of  their 
worit  to  nation.al  culture  and  progress  justly  entitir  the-n 
from  the  lor  est  to  the  highest ;  and  a  step  that  will  more 
than  repay  the  Universities  themselves,  which  would  thus 
be  entering,  as  Mr.  Fitch  well  observes,  "  on  an  honour- 
.ible  and  most  promising  field  ot  public  usefulness,''  that 
will  help  to  "make  the  work  of  honest  learning  and  of 
noble  teaching  simpler,  more  eircctivo,andmare  delightftd 
to  the  coming  generations.*' 

Thmi-h  deprecating  any  claim  to  be  a  systematic 
treatise,  or  a  "  manual  of  method  on  the  subject,  the 
book  tmvefses  the  greater  part  of  the  general  firid  of 
in<juir\-.  and  to  the  practical  student  and  teacher  will  be 
tound  more  helpful,  suggestive,  and  scientific  than  more 
elaborate  and  pretentious  text-books.  The  work  is  shiga* 
larly  readably  attractive,  sound,  sensible,  and  practical, 
.-ind  altogether  free  from  hobby-lwrsincss.  Though  sub- 
ordinating theoretical  treatment,  Mr.  Fitch  is,  as  a  rule, 
scientific  in  spirit  and  suggestion ;  and  when  discuaaia^ 
as  he  does,  eontramted  questions  tiiat  generally  route 
polemxal  combativeness,  if  not  bitterness,  he  docs  this 
with  so  much  of  the  suairiter,  and  with  such  genial  per> 
smsivenen  in  favour  of  his  concbisloM,  which  are  far  the 
most  p.nrt  sound  and  abreast  of  KCent  opinion,  that  the 
book  is  c:dt  uLited,  in  an  tmoaoal  degree,  to  carry  en- 
lightened conviction  on  many  problems  into  the  conser* 
vative  ranks  of  Universtty  men,  still  too  impervious  to 
change  in  their  traditional  views  of  education.  Canvass- 
ing, as  -Mr.  r  itch  does,  so  many  subjects  of  controversy, 
it  cannot  be  expected  that  his  condiuions  will  be  general^ 
accepted— en  not  a  few  we  deem  him  in  error,  and  should 
be  prepared  to  join  issue  ;  but  they  are  always  so  presented 
as  to  conunaixl,  and  to  gain,  the  most  careful  considera- 
ticm  and  to  disarm  oppmifinn  MB  inrahwhif  alcntnt  wi& 
the  class  he  specially  addresses. 

The  mere  headings  of  the  chapters  show  the  interest 
and  extent  of  the  field  traversed.  We  have  "  The  Teacher 
and  his  Assistant^"  is  whidi  an  iufiring^  nobk^  but  far 
from  Utopian,  ideaf  is  kehl  up  for  imitation:  "TheSdiool, 
its  .Aims  and  <  rganisation,"  in  which  such  important 
questions,  as  what  a  liberal  educatioa  is,  what  subjects 
should  be  taught,  and  the  Ukev  are  diseasaed:  **The 
.School-room  and  its  ApplLinces,"  where  excellent  practical 
suggestions  are  given  towards  making  uur  schools  the 
haalthy*  canriy,  and  educative  centres  they  ou^ht  to  be 
in  any  wise  conunonity :  "  Diacipline,' '  in  which  this  vital 
eleraent  in  school  life  is  treated  with  admirable  spirit  and 
wise  counsel,  traversing  the  various  disciplinary  influences 
that  ought  to  be  brought  to  bear  on  the  child,  before  the 
mlHmm  ratio  of  corporal  punishment  is  iiesorted  to,  which, 
though  not  condemning  it  altogether,  he  wisely  thinks 
"is  almost  wholly  uimecessaiy,  does  more  harm  than 
good,  and  in  just  the  firoportion  in  whidi  teachers  under- 
stand their  business,  they  will  learn  to  dispeOM  with  *: 
"  Learning  and  Remembering,  "  where  some  sensible 
practical  hints  are  given  as  to  the  use  and  abuse  of  that 
universal  school  hack,  the  memory,  the  treatment  of  which 
he  rightly  considers  a  very  good  test  of  "  the  diflierenc* 
between  skilled  and  unskilled  teaching,"  though  his  psy- 


will  ?— take  before  very  long,  will  be  to  do  for  education 

what  has  been  done  for  other  stdigects— to  give  it  full  1  cbology  of  this  so^aUod  faculty  is  questionable^  savouring 
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too  much  of  the  orthodox  Ilamiltoniin  school,  and  too 
little  of  the,  at  present  despised,  phrenological,  which  latter 
eOQsiders  meoiory  a  mode  oT  action  of  aH  the  iatdlectnal 
6cu!t;cs,  anr!  which,  on  this  point  at  lor^st,  contains  more 
truth  and  practical  suggestion  than  is  generally  suspected: 
"  Examining,"  in  which  the  elements  of  skilful  questioning 
are  well  put,  and  not  a  few  fresh  suggestions  made,  as  in 
regard  to  the  use  of  " Socratic  questioning"  in  school,  on 
which,  however,  we  recommend  to  the  author's  considera- 
tion, the  views  of  his  friend,  William  EUis,  the  liberal 
and  pbilanthropic  fonnder  of  the  BiiMeek  Sdiools,  who 
was  the  <ir»t  to  .idopt  and  advocate  it  in  its  entirety, 
making  it  a  true  Sociatic  dialogue,  t/u  pupil  also  stating 
dtjfiemMetmuiasUmgfmetitMt  tftk*  tn^teft  a*  well  as 
answcriiif;  quo'^tions  asked  :  the  "  Prepni-itory  Training" 
of  the  child,  in  which  much  sound  pr.ictical  advice  is 
conveyed  as  to  the  early  stages  of  the  "  three  R's"  and  their 
congeners,  but  in  which,  amidst  much  appreciation  of 
the  Kindergarten,  this  system  is  on  many  points — we  are 
sure  unconsciously — greatly  misunderstood  and  misrepre- 
sented; as  that  Friibel  did  not  take  "  a  large,  or  very  sound, 
view  of  the  purpose  of  education  as  a  whole,**  that  the 
system  "  does  little  or  nothing  to  encourage  reflection,"  is 
"apt  to  mistake  means  for  ends,"  "docs  not  train  to  over- 
come dilBcalties,''  and  much  else  in  the  same  strain, 

regarding  which,  we  may  safely  and  confidently  leave 
Mr.  Fitch  to  Miss  Shirctf  and  other  wise  and  fully- informed 
Kindtrgarkner  :  "  The  Study  of  Languages,"  in  which  the 
vexed  question  of  the  {ilace  of  the  ancient  classics  and 
modern  languages  m  education  is  very  fairly  and  estima- 
ti\cl>  stated,  and  recent  broader  views  advocated,  a 
chapter  that  would  be  studied  with  advantage  by  both 
parties  in  this  wordy  strife :  "The  English  Lanfuage,** 
where  he  claims  a  very  high — we  should  be  inclined  to 
claim  even  a  higher — place  for  the  native  tongue  and 
literature,  in  intellectual,  cultural,  and  general  educative 
power,  when  rightly  taught,  and  gives  some  excellent 
practical  suggestions  to  help  towards  this,  his  conclusion 
being  admirably  expressed  thus—"  If  your  scholars  do 
not  acquire  a  positive  love  for  reading ;  if  they  do  not  asic 
to  be  allowed  to  read  tlie  whole  twolc  or  poem  of  whidi 
the  extract  yoj  talce  as  a  lesson  forms  a  part ;  ...  if  they 
do  not  feel  a  heightened  admiration  for  what  is  noblest 
and  truest  in  literature^  and  an  increasing  distaste  for 
what  is  poor  and  flimsy  and  sensational :  then  be  sure 
that  there  must  be  something  incurably  wrong  in  your 
method  of  teaching,  and  that  all  your  apparatus  of 
grammar,  paraphrase,  and  logical  and  grammatical 
analysis,  will  have  failed  to  fulfil  its  purpose." 

Then  we  have  two  chapters  on  "Arithmetic,"  both  as 
an  art  and  a  science  on  which,  as  might  be  expeaed 
from  the  author  of  a  well-known  text-book  on  the  subject, 
he  places  high  value,  for  both  culture  and  use,  and  on 
which  he  gives  very  good  hints  ;  on  "Geography"  and 
"  History  "  he  is  equally  fresh,  suggestive,  and  practical ; 
and  the  book  concludes  with  two  very  good  chapters  on 
the  teaching  of  "Natural  .Science"  and  on  "The 
CorrcLition  of  Studies." 

On  the  place  of  science  and  scientific  teaching  in  all 
true  education  Mr.  Fitch  speaks  with  his  accustomed 
'  andour,  f.urncss,  and  perspicuity,  and  pleads  in  their 
favour  with  a  quiet  but  firm  and  skilled  advocacy,  which, 
vidi  its  geidal  non-polemicBi  incisivenesa  and  force, 


makes  it  a  real  acquisition  to  the  K^'^^iTi;;  literature  on 
the  scientific  side^  which  will  carry  conviction  into  certain 
scholastic  ebcks  that  would  lie,  as  they  have  been,  de^Tto 
more  formal  and  strenuous  pleadint^.  Here  Mr.  Fitch 
reveals  himself  with  unwonted  power  as  a  skilled,  Socratic, 
but  disguised  polemic,  in  the  advancing  cause  of  science 
in  education.  His  way  of  making  the  scientist  in  educa- 
tion put  his  case  "to  those  who  live  in  the  academic 
world,"  is  admirable  :  "You  are  mistaken  in  supposing 
that  the  domain  of  physical  science  is  a  merely  material 
and  practical  region,  while  yours  is essentiaUyintdlectuaL 
There  is  here  a  body  of  truth  of  the  highest  practical  uttlityf 
no  doubt,  but  also  of  the  greatest  value  for  educational  pur- 
poses. The  laws  and  prindidtes  by  wUch  the  frets  of  the 
materia!  world  may  be  explained  and  co-ordinated,  are 
quite  as  uniform,  quite  as  beautiful,  and  as  far-reaching 
in  their  applications,  as  any  of  the  laws  of  liDglMge  OT 
the  truths  of  mathematics.  Moreover,  the  processes  of 
thought  required  in  the  study  of  these  questions  are  just 
as  \  i^<)rfius,  just  as  stimulating,  stand  in  just  as  close  a 
relation  to  the  intellectual  needs  of  a  well-instructed  man, 
as  those  involved  in  the  older  studies.  Yon  can  make 
the  teaching  of  physical  science  as  fruitful,  as  thoroughly 
di&ciplinal  for  all  the  higher  purposes  contemplated  in  a 
liberal  education,  as  the  teaching  of  Greek  or  of  geometry, 
if  you  will  only  first  recognise  the  possibility  of  making  it 
so,  if  you  will  encourage  skilled  and  accomplished  men  to 
take  up  this  branch  of  instruction,  and  are  ready  to  give 
them  the  same  status  and  encouragement  as  you  now 
give  to  accomplished  teachers  of  philology  or  history. 
I'.nlarge  \our  conception  of  what  a  iiheral  education 
means."  Mr.  Fitch  concludes  that  "of  the  legitimacy 
of  these  daims  there  can  be  no  doubt,*  and  wishes  ''some 
Muxlcy  or  Tyndall  had  enunciated  this  message  before 
we  ourselves  went  to  school."  He  shortly  discusses  the 
utilities  of  physical  truths,  their  beauty  and  intellectual 
attractiveness  ;  the  disciplinal  value  of  the  inductive  pro- 
cess by  which  they  are  discovered,  and  its  function  as 
an  invaluable  corrective  and  necessary  sup]>lement  to  the 
one-«ded  deductive  method  of  the  common  scholastic 
studies.  His  recommendations  on  the  practical  teaching 
of  science  in  schools,  and  on  technical  education,  are 
also  good,  and  to  the  point.  Altogether,  this  chapter  on 
Science  deserves  penual  by  aU  interaited  In  Its  teachi9g» 
and  we  wish  our  qnce  allowed  as  to  take  his  aiguoients 
up  in  detail. 

The  last  chapter,  on  "The  Correlation  of  Studies,"  is 
an  important  one,  and  in  great  part  sound  and  sensible, 
though  not  a  few  will  be  inclined  to  disagree  with  the 
author  on  some  points  ;  for  the  problem  of  "  the  conflict 
of  studies"  is  as  yet  more  crude  and  unsettled  than  any 
other  in  the  educational  wotld.  He  wisely  controverts 
the  plausible  maxim,  tion  tnu/fci,  sed multum.  His  division 
of  the  proportionate  times  that  should  be  given  to  the  dif- 
ferent classes  of  studies,  vis.  neariy  half  tobnguage  and 

litcratiirc  and  subsidiary'  exercise^,  and  of  the  remaining 
halt,  rather  the  larger  portion  to  mathematics,  and  the 
smaller  to  experimental  science,"  will  provoke  controversy) 
and  is  surprising  in  an  advocate  of  science  in  schools. 
He  would  also  have  never  more  than  two  physical  sciences 
studied  at  the  same  time.  His  remarks  on  the  principle 
of  selection  amidst  the  increasing  press  of  studies  should 
be  seniceaUe  to  distracted  teachers*  aad  hdp  Oern  to  a 


Digitized  by  Google 


ytme  23.  i8«i] 


NATURE 


163 


choice  ;  though  here,  also,  he  leans  overmuch  to  the 
liDguistic  side. 

In  tbe  cuiriculum  of  studies  recommended  by  him,  Mr. 
Fitcb  bas  itiaiigdf  sabordiintod,  if  he  has  not  greatly 
ignored,  the  studies  that  prepare  the  citizen  for  his  duties 
as  a  member  of  the  State— the  Social  and  Political 
Sciences.  Surely  he  has  not  read,  or  gicady  stndied,  the 
admirable  pleading  in  their  fevour  to  be  found  in  the 
works  of  his  friend  William  Ellis,  and  also  of  George 
Combe,  as  recently  fully  presented  in  his  educational 
contribatioDSy  edited  by  one  of  bis  colleagues  in  the  in- 
spectorate.  In  dns  respect,  there  appears  to  ns  to  exist 
a  serious  hiatus  in  his  plan  of  study.  One  of  the 
doctrines  be  enunciates  is  also  enough  to  raise  the 
old  phrenologist  from  his  grave,  what  he  calls  "the 
convertibility  of  intellectual  forces,"  whereby,  he  in- 
forms us,  "  every  kind  of  mental  power,  once  worked 
and  applied  to  a  worthy  purpose,  becomes  avail- 
able for  other  purposes,  and  it  caputs  «/  bamg  trmt, 
fcmud  Mo  power  of  amfktr  Mnf an  aocSent 
in  schools,  still  fniitful  of  failure  and  wronj,',  which  we 
are  surprised  to  find  held  by  a  man  so  generally  wise  on 
edacation.  Poor  George  Combe  odierwiie  fiuet  saAjr  at 
the  hands  of  Mr.  Fitch,  who  describes  his  mission  in  life 
as  being  that  of  advocating  the  one  doctrine  of  inherent 
hereditary  aptitudes,  and  says  that  "  he  never  could  in- 
duce his  friends  seriously  to  attempt  the  classification  and 
teaching  of  a  school  on  his  principles,  and  the  experiment 
yet  remains  untried '"  '  What  of  the  histon,'  of  such 
schools  given  in  the  work  on  Combe's  principles  just 
named? 

Though  not  agreeing  on  many  points  with  the  author, 
as  was  inevitable  in  a  field  so  full  of  controversial  matter 
as  the  growing  science  of  education,  we  look  upon  the 
book  as  a  valuable  contribution  to  the  subject,  which,  by 
its  unusually  attractive  style  and  high  tone,  will  command 
a  wide  audience,  and,  from  the  auspices  under  wliich  it  is 
produced,  will  reach  places  where  sound  educational 
philosophy  too  sddom  penetrates^  We  eordiaOy  recom- 
mend it  to  all  interested  in  education,  and  specially  to 
teachers;  and  also  to  tbe  active  Education  Society,  as,  like 
Prof.  Bain's  recent  WMk  on  Education,  which  they  have 
already  taken  np,  an  admirable  basis  of  profitable 
discussion. 


PRACTICAL  HISTOLOGY 

A  Text-Book  of  Practical  HUtohgy,  mtk  OutHtu  Plates. 
By  W.  Sliding,  M.D.,  Sc.D.,  F.K.S.E.,  Regius  Pro- 
fessor of  the  Institutes  of  Medicine  in  tlie  University 
of  Aberdeen.  (London  :  Smith,  Elder  and  Co., 
1881.) 

AT  the  outset  Dr.  Stirling  informs  us  that  "  the  purpose 
of  this  work  is  twofold  :  first,  to  give  plain,  definite, 
and  precise  directions  for  the  preparation  and  examina- 
tion of  the  animal  tissues ;  and  secondly,  to  ensure  that 
the  student*  execntes  a  drawing  of  the  majority  of  the 
microscopic  specimens  which  he  makes  for  preservation. 
For  this  purpose  a  series  of  Outline  Plates  is  issued  with 
the  text" 

As  regards  the  first  of  these  objects,  there  is  no  doubt 
that  to  give  "plain,  definite  and  precise  directions "  is  a 


desirable  and  praiseworthy  object,  which  most,  if  not  all 
"practical"  books  strive  to  attain.  Those  that  succeed 
in  this  endeavour  differ  from  one  anodier  chiefly  in  the 
means  by  which  this  object  is  accompj^l-.ed  ;  in  some  the 
author  arrives  at  his  object  after  Ion;.:  coniinued  patient 
and  diligent  work,  in  other  rarer  instances  he  utilises  the 
works  of  others,  and  by  doing  so  he  may,  and  sometimes 
actually  does,  produce  a  bonk  which  has  considerable 
merits  of  its  own,  inasmuch  as  it  gives  in  plain  and  simple 
words  valuable  and  useful  extracts  of  much  larger  nrighj^l 
works  full  of  minute  and  bewildering  details^  not  easily 
understood  by,  and  of  little  practical  use  to  tbe  ordinary 
student.  Dr.  Stirling,  although  his  book  cannot  in  any 
sense  claim  to  be  considered  other  than  a  book  of  com- 
pilation, has  nevertheless  suooeeded  in  presenthtg  to 
the  medical  student,  anxious  to  acquire  the  necessary 
amount  of  knowledge  in  practical  histology,  a  work 
which,  conveying  in  a  short  and  intelligible  manner  a 
great  deal  of  information,  will,  we  dcubt  not,  prove  of 
service. 

As  regards  the  second  object  of  the  book,  vi?.  that  the 
student  should  for  himself  make  drawings  of  his  micro- 
scopic specimens,  we  fail  to  see  how  Dr.  SthrHng^  Outline 
P!.ite=:  can  advance  this  object  in  a  satisfactorv-  manner. 
We  always  thought  that  the  student  drawing  the  correct 
outlines  of  the  specimens  or  of  parts  of  the  specimens 
prepared  by  himself,  has  got  everythiqg  that  is  essential 
to  guide  him  in  tlie  study  of  those  specimens.  To  fill  in 

the  details  in  pencil,  or,  as  Dr.  Stirling  suggests,  and  \vh;r, 
is  still  more  laborious,  in  colours,  in  tbe  outline  figures 
drawn  for  him  Aiwn  somebody  else's  specimensi  appears 
to  us  of  more  than  questionable  v:due. 

Besides  the  directions  for  practical  work  a  considerable 
part  of  the  book  is  taken  up  by  the  description  of  the 
structure  of  the  simple  tissues  and  organs.  As  far  as  we 
can  see,  these  descriptions  are  in  a  great  measure,  to  the 
extent  of  verbal  quotations,  borrow  ed  from  other  books, 
without  even  an  attempt  to  mention  this  fact ;  by  doing 
so  Dr.  StirKi^  has  deviated  from  the  aecostomed  nde, 
and  has  proceeded  in  a  rare  and  unexpected  manner.  If 
an  author  introduces  abstracts  and  verbal  quotations 
from  any  other  work,  we  believe  it  will  be  universally 
admitted  that  whatever  the  aim  and  nature  of  the  book, 
the  author  is  bound  to  mention  his  source ;  if  he  omits  to 
do  this,  intentionally  or  unintcn'Jun:il!y,  lie  I.iys  liimself 
open  to  tbe  charge  of  having  committed  what  in  tbe  eyes 
of  every  right-diniking  man,  not  to  say  of  every  man  of 
science  and  teacher  in  a  responsible  pOSiUol^  mnst  AVtr 
be  considered  a  grave  offence. 

Dr.  Stirling  has  made  very  extensive  use  of  the  "  Atlas 
of  Mistology"  in  some  chapters,  e.^.  on  the  salivary 
glands,  the  kidneys,  the  generative  organs,  and  others, 
making  copious  extracts  therefrom,  to  the  extent  of  verbal 
quotations,  without  in  any  way  indicating  that  he  has 
done  sa 

Dr.  Stirling's  proceeding  is  greatly  to  be  regretted, 
since  by  his  numerous  and  original  works  in  histolog)-  he 
has  won  the  esteem  of  his  confrires  and  has  proved 
himself  to  be  sincerely  anxious  about  the  promotion  of 
this  science. 

The  publishers  desen  c  great  >  rcdii  for  the  handsenc 
Style  in  which  the  book  is  brought  out. 

E.  Kihn 
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LETTERS  TO  THE  EDITOR 

I7%t£dilfrdm  not  hold  himstlf  resfx.ynsiblt  fifr  opiniens  exfrtssiJ 
by  his  corrtspotuUnls.  Xtilhcr  can  he  undtrtalu  l»  ttturti, 
or  I0  corrtsfcnd  tt'tth  tht  wriUrs  of,  rejected  mmmtiripts, 
ffo  nolke  is  taken  of  anonyntout  commHnications. 

[Tht  Editor  urgently  riqmab  correspondents  to  keep  Ikeir  Ittttrs 
as  short  as  possible.  Tht  pressure  on  his  spaee  is  so  great 
that  it  is  inipoirihte  otker^cise  to  ensure  the  appearance  ev:n 
ef  ammMnUatims  ctmUtimitig  intertstiitg  and  nctd /aett.] 

The  Bleetrie  Railwajr  In  Paila 

I  HAVE  within  the  last  few  days  received  a  letter  from  a  frieni 
in  Paris,  who  writci  that  he  ha  l  last  week  trnvtllcl  on  the 
elcc;ric  railway  in  that  ciiy.  Tlicrc  is  still  much,  he  add'^,  t  >  be 
done  before  it  can  be  lirouRht  into  gcncrAl  a^c  ;  but  nevertheless 
the  train  moved  satisfactorily.  There  were-  !ifiy-f mr  iia->M:i;^er!, 
in  tlie  carria^Tc,  which  was  |iro_.cncd  by  a  IrjrjTi'Cniniinc  niai:!iine 
and  160  cells  of  Faurc's  baltCTy.    The  cxjH:!  -  Arc  (o  l>e 

recomincncCTl  ver>'  vli  >rtly  with  a  new  motor  by  M.  de  Meritoiu, 
awl  a  Kiurc'L.  iMtlcry.  W.  SrOTTIfWOODK 

41,  Gritovenoi  I'iacc,  S.W.,  June  16 

Probably  New  Variable  and  Red  Star 
OM  M.iy  22  I  fvitiini,  2  H'-J  nnrlli  of  a  Cyi^iii,  a  deep  rcl  or 
qimson  star,  which  is  not  in  the  Bonn  C:italoguc.     1  lie  nc.ir'-'st 
toil  there  is  +  47"  3167,  which  in  (IccliiKilion  corrcsfyjinii  with 
a  white  stjr  that  I  observed  at       same  time,  but  mt  in  k.  A. 

Dr.  Polierck  writes  In  uie  .n  follow-  :— "Markrce  Oliscrvn- 
tory,  iSSi,  Mny  29;  nbseived  the  new  star;  brick-red,  the 
nicC-  t  I  ever  -aw,  .S  7  ma^;.  "  ;  and  *'lS8l,  Hqrjl  t  lluAA, 
culour  ^a^^c  as  l>c.''  .rc  ;  8  4  m." 

Mr.  Wanl  of  licllast,  wh.>  o'  sei  ved  in  fhe  early  morning;  of 
May  31  in  strong  t«  ilij;li;,  dc^crilx-5  the  star  M  "  decj)  crimson  ; 
%eaatiful  object ;  two  or  three  comites." 

Mr.  Gledbill,  in  Mr.  Crosiley's  obi>ervatory,  Halifax,  found 
it,  on  May  30,  "  strikingly  red." 

I>r.  Ball,  the  Astronamcr-Royal  for  Ireland,  observing  at 
DatMnlc,  ttw  it  "  a  superb  criaaoii.*' 

Prof.  Krueger,  director  of  the  Kid  Obtenratorf,  desaibed  it 
ai  "  anffaUoM  roth  "  (remarkably  red),  on  Mar  30. 

On  June  a  it  appeared  to  me  unchanged  in  colour,  and  increased 
from  9  miie-toS'^.— J•■e7«adfl^eolav■ijatile■■llMhalld)^3 
or  8*4  Dw^nitMie. 

Dr.  H.  KMpli,  mitiae  ftw  the  Bow  OtoarMtoiT.  ttata 
that  he  finds  an  obaerratioaarihe  ilv  noBRkdon  June  x%  1857, 
hat  Mt  at  aaj  other  time  duriag  the  PragltM  of  the  observations 
lot  the  Boon  Caulogue.  in  ettidi  ft  h»  tMt  been  published. 
Then  doBt  aot  appear  to  be  eajr  aolt  of  its  colour,  and  I 
Ihhtk  it  uriO  meet  ukely  prove  a  niiahio  of  •  very  remark- 
able character.    PraC  Xroeger  naha  ita_pHltk»  for  185s 


s  a  abh.  3601.  37a. "9 !  »4/  37*  VT-  'Bim  tim£%  pocitioali 
■  2oh.  3601.  37^'o ;  9  47*  yf-^   The  white  star  aaentioned 


above  is  not  recorded  in  any  of  the  Bona  obeervatioBi  t  and,  on 

the  other  hand,  I  may  add  that  I  do  not  identi^  +  47*  3167  in 
the  telescope.    I  enimated  the  white  star  at  abonl  9*5  mag.  of 

Arf^clander's  scale,  .-ind  therefore  witiUn  the  limitt  of  the 
Dttrthmustening. 

The  small  stars  seen  by  Mr.  Ward  are  perhaps  too  distant 
to  be  ttrktly  considered  as  coniiit-,  to  the  red  star.  They 
me  iofSciently  difHcult  to  me,  though  probably  ea.«y  to  his  wdl 
taunm  extraordinary  sight.  The  position  of  the  ncaratthatl 
me  ia  about  o ,  aad  I  find  two  others  more  distant— one  at  350°, 
and  one  at  1 10°,  with  a  power  of  lao*  on  a  4)  inch  O.G. 

There  seems  a  peculiar  dimness  about  the  star,  referable, 
probably,  to  the  dark  shade  of  its  red.  An  uneducated  person 
with  a  very  excellent  eye,  and  who  never  heard  a  description  of 
a  red  star,  compared  it,  at  first  view,  to  "a  drop  of  Haek  blood." 
It  may  be  conveniently  and  well  compared  with  Nos.  448  and 
553  of  my  "  Red  Star  Catilogue,"  especially  with  the  former, 
the  colour  of  which  was  described  by  Sccchi  as  "intense"  ;  and 
in  the  glowing  red  of  the  one  object  will  be  remarhed  a  ttrUdng 
contract  with  the  deep  sombre  tint  of  the  other. 

I  make  the  apjiroximate  po-ilions  of  the  red  and  the  white 
stars  fur  1&55,  and  corrcctied  from  my  first  observations,  as 
foUomi — 


The  red 
The  white... 


Areelander's  position  of  his  47*3167 
fi illbrook,  Tuom,  Jime'3 


h,   m.    t.  ,  , 

20  36  27; +  47  37*5 
20  36  18  ;  ^  47  46-S 
20  36  ;S  ;  -  47  46-8 

John  Uir.mincham 


The  Doetifno  eftfie  Ceooervation  of  Bleetifcliy 

I  WISH  to  lake  the  earliest  opportunity  of  rcspnndinj  to  the 
courteous  letter  of  .Nf.  Lippmann,  which  .ippear-:  in  the  current 
issue  of  Nai  i!KK,  u-ith  the  ackno« led  ;  1  cut  that  his  qu  Uation 
from  the  Comptcs  rendus  of  1876  es'.il>li>'ie*  in  the  most  con- 
clusive manner  his  priority  of  date  in  the  enunciation  of  the 
doctrine  of  the  Consen^csticn  ff  FJtctri.  rty.  As  to  my  own 
independent  enunciation  of  this  doctnne,  it  was  anivcd  «i  with- 
out any  knowledge  of  the  comjiarisuii  drawn  by  M.  I-i  itmann 
in  1876  between  the  cyclical  flow  of  he.it  (of  Cam  it  -  theorem) 
and  the  cydical  flow  of  electricity.  I  approached  the  inntter 
upon  ionewhm  different  and  less  clearly  defiaed  lines,  and 
finally  stiBck  apoo  tbe  fandamental  notion  of  the  Con  erv.ition 
of  Electricity  when  endeavoring  to  think  ont  the  r  ati  -ni 
between  electromotive  and  po^ideromotlve  force  in  an  clectnc 
tluofy  of  radiation  based  upon  Cerk-MaxwelPs  Electromag- 
aetie  Iheoiy  of  Lig^.  My  specniatians  on  thi«  point  were 
'  to  mitiaf  aoem  eneloiago,  ead  will  shortly  be  pnb> 
I  eoBteatmyeelf  in  tlie  mmntime  with  pointing  out  how 
Clerk-Haxirdl  com  to  a  similar  conclusion.  In  Article  35 
of  Idt  «dl*kao««  (raetise,  he  says  emphatically :  "While  ad- 
mitting eleelriclir,asim  ham  nowdom^  to  the  lank  of  a  iibjiiad 
qvantity,  we  matt  am  too  haitiljr  aamom  that  it  iit  w  a  ao^  m. 
sttbftaiice^  or  tluit  it  ii^  or  is  not,  a  fonn  of  oaongr,  or  that  it 
faelongi  to  any  known  categ.)ry  of  physical  qaanliae*.  AD  fliat 
we  have  hitherto  proved  is  that  tt  emmmf  hi  tnaM  mr  mmtd' 
A«/<iW"  (the  italka  are  mine).  NewrthclemtteiouBedieteaad 
logical  condujion  that  electricity,  like  matter  and  like  energy,  fa 
subject  to  a  law  of  coBsemlion,  appears  to  have  been  rejceMd 
by  Clerk -Maxwdl  for' rmaoB*  eq>luned  in  Artide 
treatise,  caa<<qaent  «n  hie  laaNli^  to  diie 
electric  current  possessed  moinentam  or  coold  exert  a 
reaction  upon  tlie  matter  of  the  conductor  through  which  iti 
The  unfortunate  dilemma  which  suggested  this  experiment  coald 
hardly  have  been  raiiied  if  it  bad  then  lieen  as  clearly  uaderatood 
as  it  now  ia  tliat  tere  is  the  same  distinction  between  electro- 
kinetic  and  ponderokiaetic  energy  a*  between  dectromotive 
aad  ponderoautive  ivoi^  Bat  to  di<cam  this  matter  liuther 
wooM  lead  no  to  lake  vp  too  ancih  apeet. 

SuViMtn  P. 
UalrmrfljrCollif^  BriiH  Joe  19 


wamm  1 


Thought-Reading 

It  voald  mmi  that  Oe  **daeovcry"  of  reading  people^l 
tboo^ibti  iatalf  mtnUaned  ia  0M  dair  puen^  ia  ia  no  way  eaea- 
tiaUy  difcem  lim  the  wolHmwn  •^naw  "of  wiAtag  "  oftea 

SfiDdbjryaaagladiae.  It  oonsiM*  of  the  feUowfav  proDedara. 
epenon  goes  oat  of  the  room,  while  othenanaagenpon  what 
aheiitodo.  She  eaten  blfakHiglded,  aad  ia  the  paitiadmiariaaee 
■owaUadadtik  wmtamod  ranad  eevandthnmaomtoheMlte 
nnconscioas  of  the  dhoetfoB  in  wliidi  she  was  fadag:  Two 
person*  now  plam  their  hand*  00  either  ride  of  each  sboolder, 
making  thdr  fiafen  amel  at  the  back  of  the  neck  and  nadcr  the 
chin ;  or  tlwy  may  lie  placed  round  the  waist ;  but  m  liw  fbre- 
heed  ap)iears  to  be  equally  sensitive,  perhaps  it  is  immaterial 
where  the  bands  be  situated.  After  standing;  still  a  moment  or 
two,  the  lady  moved  slowly  round  in  the  direction  of  a  sojia 
under  the  impresiion,  as  she  afterwttrds  said,  that  she  was 
walking  in  quite  another  way.  Maviqg  reached  it,  she  sat  down 
(not  even  knowing  the  sofa  was  dON  by),  and  deUbeotely  pot 
otit  her  hand,  took  up  an  antimarawer  which  lay  npon  the  sob, 
and  raised  It,  asking,  "  Is  this  what  I  was  to  do?"  This  was 
perfectly  correct,  the  antimacassar  having  been  expressly  laid 
there  for  the  purpose. 

It  was  settled  that  another  I.idy  should  walk  into  the  conserva- 
tory. To  do  this  she  had  ti>  imU  iii>  a  blind,  lift  .in  iron  bar  and 
open  the  shuttern,  then  undo  the  Rla--s  do<ir  liehind  them  which 
led  into  the  coni>ervatory.  All  this  she  dii!  unhesitatingly,  and 
walked  straight  into  it.  I  could  dcscrilic  several  i^ther  itHtances 
where  ornaments  and  other  things  had  to  be  -elected  out  n' 
v.\ri•-lll^  [^loiips  of  objects,  \c. :  but  the  nb  ivc  will  illnstrate  the 
process. 

One  e-senli.il  condition  of  success  is  tluit  tlic  imlividual  mu-t 
VoUintaiiiy  and  enUTely  surrender  the  wili,  while  those  «h  >  Imld 
the  person  hili.'-.dfulded  iiuisl  dctrrmine  as  powerfully  .'is  they  can 
that  the  latter  slid!  do  «hat  tliey  wi-.h.  Care -hould  betaken 
not  to  push  the  indiridual  in  the  desired  direction.  This  how- 
ever may  be  done  involuntarily,  but  it  will  not  .iccouiit  for  the 
person  doing  all  that  has  been  previously  determined  after 
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•bMiK  at  the  s;  ot.  Some  kditt  dctcribe  » iwwlMMe  mbi*- 
tin  ■CBOBittnjring  the  proee-ii  anrtof  "dl-omUuMM,"  or 
wmtm»,  sonrachsotlmtUiehdjr&stalfaidid  to  «i  one 
iffflifTIf  ihpycred.  and  ixold  Dot  pfococd  flit  flfl* 

ftamm  to  me  to  b«  a  very  peenliu  p«7cboto^bil^Wiionie- 
DMiWirortln  of  investigation,  if  poniole,  bet  too  •mHH  ItMwn 
l»  be  finiied.  Ghhigb  Hbislow 

^  VxMOA  TernKc,  R^eni's  Fferk,  N.W. 

''.>.-■  Since  writing  the  sbcne  I  have  hcanl  .1  ivuch  more 
re.aiir..3li.e  cas-c  than  the  precedin-j.  The  opt-ralors  sit  in  a 
drcic,  nlcnt,  but  iJcterminately  "«illinj;"  tliut  a  certain  lady 
ihooJd  do  what  they  had  rc-i>jlvei!  upon,  ^hc  >to>yd  in  the  centre, 
lad  WIS  not  blindloliied  or  tuuchfd  l-y  any  one.  In  every  case 
she  did  it  coiretlJy.  One  thini£  that  was  agreed  uix)n  was  for 
her  to  tale  a  bottle  of  n  iite  from  one  table,  carry  it  to  another, 
and  pour  <wt  a  definite  nuantity  of  wioe.  This  iibe  did,  not 
CMMdiv  the  amount  pretletenuined.  On  ft  second  occa»ioa  fthe 
kfld  to  SmI  a  key  hidden  away  b^lnd  aone  bookik  As  die 
a^^roached  the  (Jace  she  became  my  excited  ead  byOcrfeal,  but 
at  OMe  extracted  the  kev. 
The  above  cases  cleerqr  Aow  dltt  at  lir  at  thc7  an  con  I  f  rn  ! 

"(keflKbt reeding"  ii  an  Incoewct  esprmioii,  aa  the  i>crMJU 
openlid  apoB  ia  a  i—ite  ■■laMtcn,  \«  hile  otlicrs»  as  it  wcr^ 
fine  thtfrvi&apoB  bar.  '*  Will4mparting  "  woaU  •ttat  to  be 
ahdtvtena.— Gu  H. 


Notes  of  the  Coekoo 

In  a  letter  appearing  b  NatvbSi  koL  »tli.  IH  7^  I  stated 
that—**  Alt iheewrhfwa  hare  intone  hia  aniaor  ley  cxeept  one, 
nhiah  ainra  doaa  aot  Jattaa  Ae  3rd  of  the  tonic.  Thckeynin 
an  caaea  {aedaely  D  of  eoaoeit  (ittch,  as  proved  by  a  toning- 
fg^  aai  the  fnt  Bote  Ii  Font  he  fifth  liMb"  This  year  I  find 
thu^  iMk  tte  cackoos  here  generally  intaaa  In  D  ariaor,  aa  above, 
ihwt  it  nwaphi  ibat  imtHies  in  D  ax^,  and  two  othcn  ia  C 
*  ~:  ■bar  lespectively.  Sohm  that  I  eaaoally  hcaid  in 
ia  the  iiewhboarhood  intoned  in  D  orinor. 
Tmm,  Jnne  I  John  FieMilfaBAM 


»  Uacaor  bands  of  aagr  Und  bciqc 

triiible. 

The  iwcct  made  to  crawl  on  a  card  plaeed  over  the  polaa  of  a 
powcriiil  compound  permanent  iuai;net  khowed  no  i^pis  of  an* 
easineai  or  chaagp  of  light  Simiurly  placed  over  an  deetio> 
magnet  (ten  Groreoclls)  and  rapidly  alternating  dieeurentoaaaal 

no  change.  Placed  within  a  eoll  of  covered  wire,  no  chanBb 
Blowing  very  gently,  my  breath  on  the  insect  caoacd  no 
change ;  this  was  also  tried  «hh  a  blowpipe.  Cold  air  at  510^ 
caused  a  distinct  dtrainntioii  of  the  light ;  on  the  other  band,  air 
at  100°  caused  an  increase  of  HghL 

I  now  placed  i^cveral  of  die  insects  In  a  Ml-jar,  and  gave  them 
a  gocd  sapp^  of  clean  ORygen  gas;  the  lumin  sity  at  onoa 
increased  fully  S5  per  eenL  On  a  Head  insect  ( >  h ich  Mill  >hadt 
light)  oxygen  gave  sinUar  lenltii,  and  cm  extracting  tbelwnlnow 
part  aiul  blowing  oxygen  upon  it  the  light  was  ana  increased. 

It  will  prove  interesting  to  mention  that,  so  soon  as  darknea 
has  fairly  set  In,  niilliont  of  these  iniects  invade  the  trei% 
and  u  my  bungalow  it  near  to  a  »trcam  and  level  » itli  the  tops 
of  ifae  trees,  I  am  able  to  notlGe  them  with  much  care.  1  lie 
cnrinus  puUation  or  flashing  of  their  light  is  remarkable:  the 
insects  renting  on  the  tree  all  act  in  perfect  concert,  i.e.  five 
second.',  of  no  light,  then  seven  ra|Hd  Bashes ;  five  seconds,  no 
light,  seven  (laiGest  and  so  the  faaae  contfaMwi  theoaj^wat  the 

dark  hours. 

At  lirst  I  had  reason  to  beOava  that  iho  Insect  wlion  g 

only  emitted  li^ht  ;  this  however  is  not  the  ca  c  ;  In-  uhen 
obsirviii;4  the  I'olc  St.'ir  for  variation  with  iiiv  thcfdolite,  it 
OCCUrrcil  ;o  me  i!ui  in:r  a  pa^sin^  clnml  to  turn  a  tclciicope  on  to 
the  glowin^'  Inc.  A:  <>:icc  I  had  the  field  of  vieW  filled  Wllb 
tiny  stars,  Uut  bntli  lixcd  .md  « aiidci 

It  is  ;iL.o  worthy  of  >[ieci:-.l  i.o:icc  h.u  .iM  the  elow-insects  on 
a  dozen  ir  mure  tret-.  L.'iiliriut-  kcop  up  the  most  (>erfect 
lime  as  to  the  rt.v>hi^t;  lA  llicir  h;li'.  and  the  interval  of  pau!>e, 
and  this  for  many  consccnlive  h(  ur.-< ;  but  this  ^inJ;u^•u■  agreement 
as  to  the  time  relates  to  close  clu.sttr^  of  trees  only.  Thus  Ji-tiiict 
groups  of  Irec-i  ■  ejiarattd  l>y  one  or  more  hundred  janh  may 
not  agree,  ami  do  not  <1m  to  n-*  :i  jult  . 

I  Iwvc  been  informed  on  safe  r.iitliority  tli.it  the  Indian  bottle- 
bird  protects  his  nest  at  night  by  -lie  nvi  M  Vcral  of  Cbe.--e  glow- 
beclh:;  ar  und  the  entt.mce  liy  means  of  clay  ;  and  only  a  few 
days  1  .uli  .^11  intiniate  frictvd  of  my  own  was  watching  three  rat* 
on  a  roof  rafter  of  his  I  ungalow  when  a  }{low-fly  lodged  very 
cIo5e  to  thc:n  ;  the  rats  immediately  i^campered  oflT. 

In  conclu  ion,  these  iiLsects  >ee  by  day  as  well  as  by  night, 
and  I  incline  t  >  the  idea  that  the  beautiful  li>cht  tbey_  caity 
serves  as  a  mean*  of  intimidiition  or  protection,  and  certainly  as 
a  means  whereby  to  recognise  friends. 

A.«  1  gaze  from  my  verandah  down  tie  Nadgani  Valley  Into 
the  dark  night  I  see  the  paliouions  of  light  bersb  thera^  and 
everywhere!  and  as  my  optical  powers  ucmae  so  do  Aeia 
gaseoa%  nabnioas  patchca  become  reaahad  bito  real  ttving 
Stan  1  H.  A.  Sbtum 

Wynaad.  Indte,  Mays 

Bifda  Sitffetinc  ftom  CeU 

The  unnsBally  severe  weather  (f  -  12°  Reaumur)  of  ihcse 
labt  twelve  days  struck  heavily  on  the  swallows  of  oar  cumciy. 
They  have  been  fouttd  dead  by  hundreds.  The  distress  of  the 
poor  animals  mu»t  have  been  extreme.  Suffering  from  hunger 
and  cold,  they  pressed  against  the  uiml  >u  s,  mid  Vcin^'  I  r.jught 
in  fuflTcred  to  be  patted  and  fed,  but  oied  from  cxiiau  liun.  In 
Kopidlno  about  300  took  shelter  under  a  balcony,  .iiul  the 
cold  growing  more  aid  more  intense  towards  nishi,  they 
clustered  on  each  other  like  bees  until  mt  min/,  when  thirty 
were  f<  und  dead.  I  have  l)een  walking  this  aftcrnjou  in  the 
suburbs  of  Prague,  wheie  a  fortnight  ago  1  have  -een  wallows 
>kipping  on  the  river  and  hunting  in  {-ardms,  but  althon);h  the 
weaker  was  now  clear  and  warm,  I  ci  u'd  not  ce  a  single  one. 
Tulin>;s  of  suffering  swallows  come  fro:i>  the  country,  «hcre 
people  have  been  kind  to  them,  feeding  them  on  ants'  cl'jjs  luvd 
nie*,  but  they  would  not  eat,  and  died.  In  h  tne  ne s's  the  y.  ung 
ones  were  found  starved  abob  ia  others  their  iai»tlier»  were  with 
them.  J.  V.  Sl.Al>IK 

Pragoe,  Jane  16 

An  Optical  Illusion 

lamination  ol  ttte  ligiit  u  tt»c  spec-  The  illusion  of  the  inverted  pin  was  iLown  me  about  the  year 
foraebgrBnwaii^ihnraadistiBct )  i<4tf-47t  md  I  wett  lenaatbcr,  when  I  waa  at  Cambridge 


Netaa  on  the  Indian  Olew^F^ 

HATme  fUlad  i»  find  atw  criticnl  deaerlpdon  of  there  inte- 
resting ins^et^khpoaaililenattlianolcalam  now  able  to  send 
you  may  caose  olhen  to  cater  Ae  fidd  of  inquiry.  Situated 
seaaaagoofieet  above  the  aea,  and  In  Ceniral  Suathcm  India 
anudst  hiHa,  valley*,  and  stTeao0,  I  have  had  paenlbr  opportu- 
nities for  ofaaarvmg  ibeBB. 

They  are  not  lo  M  aem  dvrhg  the  dayiiBW,  hot  so  soon  as 
darkness  steals  vpon  twilight,  aaidf  4o  Aoe  small  natural 
laatems  become  visible,  and  their  numben  rapidly  increase, 
amch  indeed  as  the  viiitdlity  of  the  »tars  increases  as  Hie  evening 
iwaaes  into  midnight. 

The  fire- fly,  when  examined  individnally,  is  by  no  mennn  a 
)retty-looking  insect,  and  comparing  it  to  other  insects  and  flies, 
t  is  certainly  both  large  and  ungainly.  An  ordinary  house  fl^  is 
ive* sixteenths  of  an  inch  in  total  len;;th  and  weighs  "25  grams, 
lat  the  subject  of  my  notice  has  a  tot.ii  Icntfth  i>f  nitie-i»teenths 
«f  an  inch  and  weighs  "66  of  a  grain  ;  «c  tli'.is  ut  once  learn 
omething  as  to  his  sire  ai;d  weight.  The  glow-fly — or  beetle  as 
^>uld  term  it — has  a  black  hcA  and  antennae  ;  the  thorax  and 
bdoaaen  are  of  a  yellow-red  colour.  This  latter  part  of 
ho  raaect's  body  is  divided  ii^to  six  rirgs,  and,  tounting  from  the 
mrax,  it  Ls  the  fourth  ring  that  emits  the  li^ht.  There  is  a 
!ctangnlar  opening  in  this  ring  which  is  merely  covered  by  a 
ery  tbia  skin  ;  it  is  in  fact  a  wiWow  from  which  the  light 
ZMr^es.  The  insect  has  only  one  pair  of  win,;s :  these  are 
nail,  most  delicate  and  thin,  and  are  sheathed.  It  is  worthy 
'  carefnl  notice  that  these  insects  By  both  rapidly  and  slowly, 
it  make  no  noise  or  burz  in  the  air.  To  test  this  further  I  have 
rqnently  lil^rated  scver:^!  of  these  glow-beetles  in  my  bed- 
om,  and  in  the  dark  they  have  only  a]>peared  as  fairy  stars, 
na  huLuniin^  coold  be  detected. 

As  regards  the  character  and  quantity  of  tlic  linht,  I  h.ive  to 
*.erve  that  r  nc  in5cct  enables  me  to  ^ec  the  time  by  .a  «  hifc- 
:c'l  w  .»fch  when  four  inches  distant  ;  twelve  of  them  plrccd  in 
i!.->.s>  j.ar  en.iblc  tne  to  re.td  a  book  with  e.^so,  and  are  ecpnl  to 
.mall  Gei.s^lcr's  lul  e.  The  light  is  of  an  exceedingly  l>e:)uriful 
lour — a  sombre  y-iiloi'.  ii:v;,h1  with  green,  but  at  iiit<rrv;iU  it  is 
Jliaot.    A  preluninaiy  examination  of  tlie  light  in  the  speC' 
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working  out  the  explanation  indnciively.  In  Uie  antanmaf  1847 
I  wa«  spending  a  1  evening  with  Dr.  P.  M.  Koget,  at  Ui  bouae 
in  Wobom  Square,  u  hen  among  other  subjects  we  conversed 
npon  «u  that  of  optical  illusions.  The  inverted  pin  was  one  of 
bis  iUostmtiom,  and  I  think  he  mentioned  liaviog  explained  it  in 
•one  sd«nd6c  serial. 

Some  years  ago  the  late  Mr.  Becker,  formerly  scientific  fore- 
nan  to  Messrs.  Elliot  Brothers,  constructed  for  me  a  binocolar 
apparatus  for  sh awing  the  union  of  two  sh  .dows,  one  on  each 
retina.  To  my  surprise  I  found  the  resulting  phantom  did  not 
diffis-  in  position  from  ihe  single  shaidow.  C.  M.  iMOLEUV 
\  CUb 


Mow  to  Prerent  DtowniDf 

I  i>N!.Y  write  in  the  intcrcst5  of  humanity.    Let  those  who 
will  ijo  ia  for      imraiiig,  and  1  wi>h  sincerely  that  every  one 
coulil    wiiii.    TreadiiiR  water  however  conducts  at  once  to 
swimming.    Every  one  can  tread  water  vsho  likes.    It  is  just  as 
ea^,  if  we  only  knew  it,  tO  tiead  water  as  to  tread  the  eartb, 
and  proximately  just  as  safe.   Men  and  women  might  walk  into 
the  aeep  sea  aiKi  out  again  when  they  pleased.    Nature  has  not 
been  so  niggard  with  us  as  some  persona  imagtnfc    Why  are  we 
Mt  ••  aaie  in  WKMr  m  i»  ttie  wg?  It  ii  rfnpff  beenue  he 
tfcada  water,  and  me  do  not  Aaoftannit^oittodMk  my 
slide  into  the  Causey  Mirge  mr  dog  brought  it  oit  I  oonddbave 
doM  tiw  nae ;  any  one  ooiud  do  the  aano  who  ehoat.  Bit 
asaandly  I  dionld  have  paddled  water  as  the  dog  did.  In 
traidhg  water  fin  bodj  b  erect,  or  nearly  so  \  in  swimming  we 
apmwl,  and  are  comparatiTely  hdpleia.    The  admirals,  both  of 
uaa,  have  given  valuable  tettimony  as  regards  the  efficacy  of 
trwdiag  water.   Before  the  present  pier  at  the  Cane  was  built, 
Ttjaeh  In  bad  weather  coula  not  commnnicate  wiu  Ae  ahorc, 
even  by  boats.   Men,  then,  treading  water  amid  the  momHain 
icai,  carried  commmications  to  and  fro  in  oilskin  capa.  I 
have  heard  it  was  the  same  at  Madras.    Voung  Gordon,  appren- 
tice to  the  sea,  fell  into  mid  ocean  while  filling  a  sail.  The 
poor  fellow's  heart  sank  when  he  saw  the  ship  sailing  away. 
Wtt,  a«he  afterwards  told  me,  be  trod  water,  and  kept  up  till  the 
boat  reached  him.    I  have  troddeo  water  again  ana  ar^nin  with 
aUg  boy  on  my  bick.    Any  one  nl^t  do  the  same.    N  ot  <  r  e 
woman  m  ten  thousand,  not  one  man  in  a  thousand,  I  .suppose, 
can  iwim.   They  do  not  know  they  can  tread  water  when  they 
fall  in,  and  of  course  drown,  as  two  fine  younf;  women  who  had 
^ot  a  little  out  of  their  depth  in  this  place  >'.i<l  la.'-t  year.  But 
ignorattce  and  prejudice  cannot  alway.s  rule,  and  the  day  will 
surely  come  when  human  beings,  better  instructed,  shall  e:ijjy 
the  same  immunity  in  the  water  that  other  animals  not  human 
beings,  now  euioy.  HCHKY  KACCORHAC 

fiooniemoatn,  June 

Buoyancy  of  Bodies  in  Water 

A  /rL>/.'j  'jf  the  question  of  drowning,  as  the  same  is  lunv 
raised  in  N  \  1  vi:f,,  nnJ  especially  soa.<  to  the  allege;!  ''  fa.l  •.li.il 
men  arc  very  (iillercnt  in  l.UDy.incy,"  allow  mc  to  say  lliat  \\\va\ 
stationed  many  ycar.s  aj;o  at  Pcmlirokc  Dock,  South  Wali.:;,  \\\<i 
soldiers  were  drowned  there  within  a  few  day.^  ol  cacli  nlhcr. 
One  of  thc^c  casu.illies  o;curiud  uff  an  island  named  the  Stack 
Kock,  in  Milfurd  IIavt.1'.,  t!i.i>  w.xs  garrisoned  by  invalided  artil- 
lery, while  the  other  to  ,1.  jilacc  in  the  creek  that  separates  the 
town  and  dockyard  from  the  huts.  lu  the  furuier  instance  the 
body  of  the  (drowned)  man  remained  tloating  upri^lit  in  the 
water,  "bobbing  up  and  down  wiili  every  wave" — as  an  eye- 
witness nsNured  rae — for  a  considerable  time,  or  luitil  it  was  lost 
to  sight  or  recovered  (I  forget  which  just  now).  In  the  latter  the 
body— that  of  ahcalthy,  muscular  man— was  picked  up  a  day  or 
so  af  terwaidi  by  a  parsing  boat  as  it  wai  floating  out  with  the 
tide  to  sea ;  and  I  have  »ince  seen  several  fresh  bodies  floating 
ia  the  Ganges.  Indeed  the  sorvivon  always  altai^  weightt  to 
tbe  remains  of  even  the  pooreat  «f  tbelr  Ufldred  ere  they  deposit 
them  in  that  sacred  stream  ( liM  tU»  nay  be  for  the  purpose  of 
cowmwactiBg  tho  catwntj  and  hii!,  I  tbiolcigcaenlly  assumed  in 
booka  ud  oowta  xt  kvOat  aU  bodiiB,  baim  and  bestial,  sink 
uandefaiwateraaaoonaallfeiaatiBCt;  ia  otbcrwoids,  it  is 
stated  that  tliey  remain  nbmcrgcd  tU  deoomposltkm  sets  in,  or 
acta  ap  mdi  an  amooot  of  gM  yAidn  then  aa  enables  them  to 
o*vconealltr«iaiMee  finnnbov^  and  Sunt  If  rach  be  tbe 
caaewenuateitbercamiosethnt  the  conaea  referred  to  witliin 
powMwd  aone  apeelal  attribolM  of  thcfr  own,  or  that  "men 
art  very  difierentm  buoyancy"  after  death  than  tbey  ware  during 


life.  Assuredly  these  men  oould  not  have  been  lost  in  this  way 
had  tluir  bodies  been  able  to  float  in  the  one  state  as  well  as  they 
were  in  the  other  ;  and  I  heartily  agree  with  Mr.  Hill  when 
he  says  that  "no  amount  of  coolness  or  presence  uf  mind  will  either 
supenede  the  arl  of  awinuaing  or  atte.*  the  lawa  of  gravity." 
Aii^-«uidcr>Lyv»  'WTCouAir 

Reaonance  of  the  Mouth-Cavity 

TuL  observation  of  Mr.  John  Naylor,  forwarded  to  you  by 
Mr.  bedley  'I'nylor  (]>.  too),  admits  of  lieing  made  more 
striking  (bccau  -e  lij-j  Jer)  results  tha-1  1  the  method  described, 
and  so  far  from  l>eing  a  "  discovery,"  i>  well  known  to  most 
schoolboy-^.  Tap  with  the  thumb  nail  upm  the  front  teeth,  and 
at  each  lap  alter  the  shajic  of  the  mouih-caviiy  so  as  to  produce 
the  note  de»ired  ;  any  tune  may  then  be  played  loud  enun.:;li  to 
t)e  heard  at  the  other  end  of  .1  large  room.  It  is  remarkable 
that  without  pres-ious  practice  one  instinctively  shapes  the  mouth- 
cavihr  so  as  to  produce,  in  almost  every  case,  the  exact  note 
requucd.  GkokCK  J.  ROKAHn 

Tbondcf  Stem  at  the  Cape 

A  YOfsn  man  of  my  acquaintance,  who  some  time  ago  joined 
the  Cape  Mounted  Rifles,  has  just  forwardeil  to  me  an  account 
of  a  severe  storm  wlddi  oooured  oa  the  meniqg  of  Tburaday 
Ltst,  April  14.  C  TOMLIKSON 

Highfate,  N„  Jane  1} 


"The  atom  act  in  about  6  n,m.,  wUlal  Uie  men  were  at 
staUo,  and  waa  aoeompanied  by  Mud  (hsnder  and  vivid  flaahn 


of  lightning.   At6.i5therewa*af«arfiiIroIlof  thunder,  aoeoBio 
panted  by  a  most  vivid  flaah,  wliidi  lit  np  the  square  for  at  least 
thirty  aeconds.   It  struck  the  barracks  at  the  upper  «Bd,^iaii 
peat  a  room  to  the  stables,  which  have  iron  roofs ;  it  na  a* 
the  course  of  the  roofs  into  the  stables,  striking  down  two 
in  the  doorway.    It  then  ran  along  the  iron  of  thenaa_ 
flooring  all  the  horses,  nineteen  in  all,  and  so  went  to  ground. 
One  man  was  struck  in  the  left  shoulder  bone,  the  fluid  passing 
from  there  under  the  left  arm  to  his  watch  in  the  left-hand 
trousers  pocket,  and  burnt  a  hole  dean  through  the  silver  case. 
From  the  watch  it  struck  again  six  inches  below,  and  tra- 
velled VOUid  dm  leg  vnder  the  knee,  and  from  thence  probably  to 
the  spars,  as  no  buni  was  found  below  the  knee.    The  extreini 
ties  of  both  tracks  were  marked  by  large  bums,  and  each  track 
by  a  bum  two  inches  over.    The  surgeon  says  it  vv.-u  the  most 
miraculous  escape  he  ever  saw,  the  watch  having  saved  the  man's 
life,    llie  second  man  was  merely  stunned,  and  lost  the  use  of 
his  leg>  for  some  hours ;  he  was  st.anding  in  the  stable  behind 
the  first,  and  although  only  slightly  burnt,  is  still  unable  to  walk . 
The  other  is  doing  wcU,  bat  is  rather  dazed.    Ten  other  men  were 
floored,  but  soon  regained  their  legs.    As  to  the  horses,  one 
uas  struck  dead  in  the  forehead  :  t-.\o  others,  blind  in  both 
eyes  were  shot  yesterday;  and  four  more  blind  in  one  eye  are 
condcmnL-d.    A  hone  in  town  was  atmdt,  andpna  foro4«g 

broken  in  four  places. 

"Within  a  hundred  yards  of  the  barracks  a  powder 
m.aga«nc  full  of  p.nMler,  lilted  with  conductors  which  were 
struck  several  tinies.  This  occa-ioned  great  alam  to  tiM  itt- 
habitants,  a-  it  c  ntains  many  %on<  of  p  iwdcr. 

"John  l>.  Ci'SNtllOIIAac 

"King  William's  Town,  South  Africa,  April  18" 


A  tts-Plngand'Mii'lir 

It  mnr  faitotat  aooie  of  your  readers  to  hear  that  there  is  ait 
praaent  Urbig  ia  Brawn'a  Town,  Jamaica,  a  family  in  whom  tbe 
postMrim  of  ais  flagef*  has  been  heredhaiy  f or  at  least  four 
generatioaa.  ffwftfWiiiHiHy  they  conaidw  tin  aiath  finger  a. 
deformity,  and  alwaya  anpntale  i^  so  Oat  there  is  very  little 
opportunity  of  obierniv  it  There  is  a  Bttle  ^  there  however 
upon  whom  this  operation  baa  not  been  perforned,  and  I  mucH 
regret  that,  as  her  parents  had  taken  her  np  bto  the  hills  to  wor-lc 
in  their  provirion  gronnds,  I  oonld  not  aee  her.  As  I  am  in- 
formed, the  dxtb  tmea  Mirings  from  the  little  finger  knuckle 
at  right  aisles  to  the  little  finger,  and  when  it  is  free  of  it,  it 
tnnunp  panllel  to  the  rest,  being  a  little  shorter  than  the  little 
finger,  but  quite  perfect,  with  nail  and  two  joints.  It  ia  bent 
and  extended  with  the  rest  on  opening  or  closing  the  fist. 

Another  faet,  which  I  darcaay  liowever  ii  nsnal  in  sneh 
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(It  BromA  Towi^  vii.  two  perfectly  black 
piRob  ha^iK  «  funilT  «n  pue  alUMli. 

.  KiDBrtOD,  jknmlea,  Hsjr  96  TMOMAS  C*mii 


Ike  pM&rr.  At  Jnt  it  auued  gmt  eoomiadiNi  amooK 
IMib  lot  utterly  th»  were  leti  hdchj  ia  its  nretence.  T«1 
aataleKat  in  the  win  cnatm  be  b«an  to  lay  out  tefiise  I 


Singular  Behaviour  of  a  Squirrsi 

AmoRaoosof  Mia^  wlioee  eotiagt  it  iMcMjr •Dtranded 
vUi  tnei^  fltMcrvsd  a  naineli  dnrfiK  tbt  Mrcra  wealhcr  of 
'    "  '  aieaiiiic  food  tm.  dw  tmA»  aet  out  fer 

Kthe 
kkiiur 

b^|an  to  Uv  out  tefiise  food 
for  il,  hrhiiliag  tMts  of  ban,  wbidi  it  ^edily  Appropriated. 
GettiBg  more  coaragenM^  it  ventured  within  doora.  After  a  time 
il  got  caii^t  in  a  trap  Mt  fcr  nits  underneath  the  bed.  Being 
fned  from  ita  irksome  position  it  was  thought  that  the  squirrel 
woaHventore  no  more  within  doors.  Neither  the  ncident  of 
the  tnp  nor  confinement  for  some  lime  within  a  cage  availed  to 
restore  to  it  its  original  shynesi.  With  the  coming  of  summer 
its  visits  hare  beea  las  r^ular,  but  occasionally  it  looks  in  still. 
MaT  not  a  babk  lilw  flus,  affecting  only  one  out  of  many,  be 
looiced  npoa  as  eonesDooding  to  a  ">!x>rt"  in  the  ve^euble 
world,  and  shed  some  light  on  the  f  ut  jcLt  »f  the  domestication 
of  animals  ?  The  squirrel  seems  to  have  been  q[oite  a  wild  one 
to  start  with,  for  there  is  no  one  ia  tbe  diitlkt  whu  had  l>een 
ia  the  habit  of  keeping  one  aa  a  pet.  J.  Suaw 


KotiM 

In  rc]  Ijr  to  a  verj-  interesting  letter  on  this  subject  recently 
pubb^hcd  in  Nature  (vol.  xxiii.  p.  504)  liy  Dr.  Oliver  I.  Ltxige,  I 
wish  to  cx[lrcs^  my  vieu  ^  of  the  theore;ic^il  and  praclicaf  siblli'y 
of  the  L-xycrinjent  I'f  TV.  Cariicllcy.  I  wi^h  to  start  from  some 
w  cll-kni  n  ;  nncii  Ic-  .icccplcd  by  every Ixxly  .icquainted  with  the 
ujccbiuicai  tbe-jn.'  or  licat  and  it;-  applicatiouv.  According  to  these 
principles  the  volume  "  v  "  (and  aKo  the  total  amount  of  internal 
energy)  of  water  can  be  expressed  as  a  function  of  ib  pre>&urc 
"/  temperature  "/";  w  =/(/,/).    The  form  of  this 

function,  which  we  need  not  discuss  here,  will  change  with 
the  state  of  aggregatioa,  ao  that  we  sliali  have  three  different 
equations  expre»ing  the  voltunes  of  water  in  the  solid,  liquid, 
and  ga^ccu.';  form. 

=y>  (A  0           ICC      I  «aiid/b«insooa*idcrediade' 

-=Ai(/. ')    vapour^  peoyoKwnMtH. 

Geometrically  the  volumes  of  ice,  water,  and  ¥Bpour  will 
lielong  to  three  differcr.!  surfaces  extending  between  certain 
liuiilj.  'I  hu-.  the  surface  "'=/(/,'').  which  represents  the 
voiomes  of  ordinary  ice,  is  situated  betw  ecn  the  limits  y/,  ! m, 
rnd  \  the  surface  rcprcM:nling  liquid  water  Jies  between  w  n  :iriJ 
m  d,  though  it  uisy  be  exlendeii  a  little  on  either  side  i>f  tlie  e 
limits,  if  it  applies  to  water  heated  or  cooled  over  its  rc^jidar 
toiling  or  freeiing  tern;  craturcs,  which  arc  s-ituatcd  along  the 
lines  "id  and  in'ti}  T;.c  v.ilu  s  1/  .iiui  t,  which  belong  to  m</ 
and  m  n,  will  satisfy  two  eijuatious— ^(  /,  f)=0  and  ^  o. 
At  thc-c  j  oints  the  water  will  change  its  form  of  aggregation 
and  pass  over  in  the  state  of  saturated  vapour _along  the  line 
m  n  [equation  <ii  { fi,  I)  =  o\  or  into  ice  along*  «nt/  [equation 
♦  =  o]  in  a  continuous  and  rerersitlt  way.    At  any  other 

point,  which  is  not  situated  on  mn  ot  md,  water  mav  also  be 
liable  to  change  of  aggregation,  but  thb  process  will  not  be 
rtversihit.    TTie  line  m  n,  where  the  surface  v  ~  f^^St,  breaks 
np  and  liqind  water  changes  into  vapour,  is  the  cnrvt  0/  Umion 
^sahtraUd  vapour  coatained  in  the  renou  ned  taUt  of  Kmattlt. 
The  boiling-points  of  water  under  varying  preKore  ana  mated 
on  m  m,  and  oiay  be  found  by  solving  the  equation        I)  a  & 
At  tlie  point  ■«  (/  =  4  6  mm.,  /  =  -  0''-0078  C.)  IM  fiw  m  M 
lTT"'i""'rt  bat  ia  ooatiiMMd  by  Im  {equation  x (AO  —  o]>  Along 
wUA  the  iraporiMtioB  of  ioa  take*  jlaoe  in  a  rmnflMt  way. 
Aeeording  to  the  table  of  R^aaalt  taere  ia  no  sadden  rapture 
nt  ttie  point  m,  the  pressure  of  ntuntad  vapour  at  0^  C.  being 
identically  the  same,  if  the  vap^^ur  19  in  contact  with  "atcr  or 


with 


The  difTerenlial  coefficients  ^  of  the  functions 

dt 

*  TT«  iurfict  corrCTfwiiding  to  the  rolumct  of  aquccuf  vapour  t>—J\J^,  I) 
i»  not  tketchcd  ID  ilic  hgure,  wtiich  girtt  coly  M«  fnjtttien  of  the  turfiicc* 

<  n  tbc  plaac  of  co  i  t-ilnaics  /  and  /,  not  the  r<ai  utuatioo  of  tbew  lurfKci 

<  n  ^pjcr.    'rh<-  rcaiicr  will  also  oliiinr*  that  tlx  UmUM  lims  mn,  md,  Im, 

<  <        the  innru.tu-nt  of  wfiifal  cyladifcal  tmuan  f  ' 

fiavhca  ">  -WkUa  the  |i4aiie  *,t. 


<^(A0>  and  x(A/),  or  Oetaqgentitofhelinea  md^ 

m  n,  and  m  I  are  found  by  application  of  Camot's  Theorem  to 

be  of  the  general  fam  ^  ^ — jj[«73  ^  i\  ^'^ "  latent  heat ; 
s  and  /,  =  the  speeilic  Tofonea  of  urtariatvo  dlficent  focau 


of  aggregation]. 

The  point  m,  where  mH,md,  and  ml  mitc^  b  of  paiticiilar 
iniarctt.  J.  Hionuon  called  it  "  tbe  triple  point,"  and  Gnldfacrg 
the  "noevanlu"  of  water.  Latelv  BvtdUt^  1880)  I 
ventured  to  call  it  tfie  "absohrte  pout  of  ■abBmatioii.'*  not 
becanie  I  nidMd  to  Inbodnoe  a  new  term  far  a  well'lcBown 
sciendfio  object,  but  only  to  point  out  some  important  conse- 
quences of  the  phenomenon  just  then  announced  by  CameUey, 
of  which  Prof.  Lolhar  Meyer  of  Tiibingen  had  published  an 
interpretation  different  from  mine.  This  point  m,  situated 
-o*w>78  C  below  the  ocdiiMiy  freeiing- point  of  water,  is  really 
the  upper  limit  of  sul>]imation,  because  at  any  higher  tempera* 
ture  ice  first  changes  into  water  before  it  evaporates.  At 
-o°'0078C.,  where  the  boiling-  and  melting-point  of  water 
coincide,  a  real  sublimation  of  iee  baonf,  provided  that  the 
barometric  pressure  doca  not  eMeed  4%niaa.  (s"Aie  eiitteal 
pressure  "  of  Camclley). 

Now  according  to  the  discovery  of  Dr.  CaraeDey»  iee  at 
pressure*  lower  than  4*6  mm.  would  exist  by  temperatnres  up  to 
+  178-  C.  Thu?  the  ^urface  :  =  /[(/»,  /)p  »nicb  we  have  hitherto 
supposed  to  be  inclosed  between  the  limits  qp,qlfltm,  md  would 
extend  far  beyond  /  m  nearly  up  to  but  uwaya  at  pressures 
imalier  than  4-6  mnu  CeomelricaUy  this  new  and  nnforeaeen 


'mm 


«a>iaiv 


Fia.t« 

exten-  i<'n  of  the  surface  of  ice  is  represented  by  the  am /ai it. 
Here  the  process  of  Carnellcy,  whereby  ice  of  low  pressure  is 
heated  to  astoundingly  high  temperatures,  would  go  on.  The 
area /mi  would  of  course  Ijc  entirely  9.  Urra  imognUa  to  the 
science  of  the  present  day,  but  there  is  nevertheless  no  theoreti- 
cal objection  why  the  surface  of  ice  »=/,(/,/)  should  not 
extend  farther  than  to  the  Umiting  line  tm  pointed  out  by 
Regnault.  Confiding  in  the  experimental  piXMh  already  furnished 
by  Dr.  CameUey,  I  concluded  (Berickttt  1880) :  if  the  surface 
of  ice  really  extends  upwards  to  about  -f  178*  C.  there  must  be  a 
limiting  line  m  i  to  tbe  area  Imk^  sinoe  this  area  'cannot  extend 
so  far  as  to  the  dotted  line  in  the  figure  indicating  the  critical 
pressure  =4-6  mm.  At  this  new  hnut,  mk^  ooneqpoadiqf  to 
an  equation  {(/,/) =0^  tl>e  vaporiaatioB  of  the  hot  let**  any 
fo  on  ina  nvanible  waf,  jnt  aa  y^aUl  water  givca  up  aalantaa 
vapow  atttcaeiMewmaiwdtaeiperatuwa  wuA  Mawtoflie 
line  mn  (««atMi*(A/)*>0}.  The  line  mk  would  &  aaaay 
respects  be  tne  contniiation  atmd  (just  as  iw  f  fiomn  the  eon* 
tinuafion   f  m  n).  liit  naturally  the  syml  tls  entering  the  equation 

of  its  dilTcreiiii;d  coetlicicnt      —   ^  ^  . 


—  must  change 


their  signification  on  the  Other  side  of  the  point  m,  so  that  r 
here  would  represent  the  latent  hcat  of  vaportsatioH  of  the  hot 
ice,  s  its  specific  volume,  &e.  I  did  not  expressly  mentioB  dda 
in  my  paper  in  the  Beritkte,  because  I  thou^  it  muMCCMiT. 
This  omw^n  on  my  side  may  proljal>ly  liave  milled  Dr.  O. 
Lodge  as  to  the  real  meaning  of  my  wocdi,  tinee  be  dedaraa 
my  opiidoo  tbat  aa  equation  {(/,/}30  having  a  *"' 
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OQcflicient        of  the  general  form  ab^ve  nicntiono  I  will  >tiU 

exi»t  for  [ire^isure-.  below  4'6  mm.  ami  teniiXTatiircs  hi^;her  than 
-O'oojb  C,  «lifrt  it  i  -  1)  )W  iupiKiscd  !n\i'  7.  fviii!  d\\rr?t, 
to  be  "naturally  cii  nic^u--,"  an  a-.>i'itii):;  winch  I  h  j[ic  the 
learned  Enjjiish  inquirer  may  fed  incl.:i.  1  t<  i  w  iilulr.r.i  sf'.er  the 
prccoilin^  cxplaiuitiou.  Of  course  tiic  nccc^buty  of  iiiy  c  iii)fv;lure 
aUff  be  dispruved  by  facts — if  there  really  siiould  exist  no  "hot 
Ice  — but  nevertheless  it  deserve,-,  to  be  dit.cus.icd  as  well  as  the 
opini  in  of  r>r,  Lod^e,  who  considers  the  existence  of  hot  ice  to 
depend  entirely  on  an  irrever^ihlc  process  of  va(>orisation  from 
tbc  ice  re>eaibUqg  the  evap  >ratian  of  water  in  an  atmusphere 
which  is  nut  sainnled  with  damp.  This  ob  ervation  only  rqjards 
the  experiment,  not,  the  theoi^.  I  fully  admit  that  Dr.  Car- 
nellcy'.''  cxjwrinient  i*  carried  on  in  an  irreversible  w«v,  but  that 
is  the  cos*  with  eWf  diUillation  or  sublimation  whiaH  it prvUi' 
ta/fy  [ictfoaBtA  McMrtbdw  then  exists  a  line  at  wiriMvedte 
liquid  water  daqfet  gndnallj  maA  trmStIf  ioto  MhmqfH 
vapoor,  aodihit  Bif  be  ibe  cnt  alw  with  m  hot  ke  at  the 
VmilmA,  Auf  imciilari^  hi  the  opemtion  will  not  CKlude 
thepasdfaili^of  dwenateaceof  an  eqaOibrinaii  esMblicbcd  by 
natuie.  TbediKncooe  of  temverattire  between  the  hot  ice  ia 
the  eajMrioMBt  of  Cfendkf  mu  the  eooled  mauua  bottle  »  no 
ohiectieB  to  this,  because  we  mftMt  cany  on  die  opendoa  ia 
qwle  aaotfaer  way,  dispenie  wiu  the  wmin  botue  and  the 
g  mixture,  and  keep  up  tlie  necessary  minimnaiof  pmnre^ 
ia  the  only  tiw  fmt  ww^  by  means  of  a_pow«rfiil  air- 
In  a  (tmihr  exMriment  (with  H^/Q^  Dr.  Candlej 
opontla  IB  that  way.    Dr.  Lodge,  on  the  ooolniy,  ia  coo> 


Tia,  a. 

trinced  that  ice,  which  has  00 cc  passed  the  triple  point 
aistaia  whatever  augmentation  of  pressure  and  tenpi 
may  be  applied  to  it.  We  may  destroy  the  vacuum,  so 
■crapul  jusly  ketH  up  by  all  exi^rimenters,  and  allow  the  air  to 
enter  through  hot  pipes  nevertheless  the  ice  will  not  mdt.  I 
interpret  thi:>  in  the  following  way: — Dr.  Lodge  admits  tlut  the 
wirfaoc  V  —  Jf,p,l)  extends  over  the  limit  Im,  and  even  sur- 
passes the  critical  pressure  4'6  mm.,  the  vap  irisation  of  the  h^t 
ICC  goin^j  on  irrcvcr^il.ly  tlu-  whole  time'  This  indeed  an 
intereiti  ig  hypolliL-  is,  which  well  deserve^  to  1>«  tested  by 
cxperitneni!.,  \ni\  yet  lacks  any  foundation  from  facts.  1  ibere- 
fore  tbinW  ili  it  the  pcupir  method  el  railviiv  the  enliM 
problem  w  .ul.i  be  : — 

1,  To  try  (by  experiment)  if  Ofdhnry  ice  under  1  .w  |>re-.surc 
by  sufhdent  supply  of  licit  can  be  made  to  pass  over  the  Uoiit 
Im  aad  assume  iugtic^  temperature,  tlian  tli  jsc  comspOMli^g  to 
the  euuali'jn  x  (A  o  (or  i\ei;riault'i  tatjic). 

2.  If  this  ^hou^l  lie  the  ca>c  it  reuwiiis  t.j  a  corttun  if  the 
vaporisation  of  the  "hot  ice"  tends  towards  any  limit  (m/(J, 
whan  this  piooera  Iwoomes  fcrcnibieb  Mtuated  vaponr  beiiv 

'  Or*  1^.  Loilg^v  nipf>>^ct  that  the  vuhime  of  ice  which  Hr^  once  paaveil 
ibsliHilli  lj<r>i>iiLl  which  liL|uiU  water  canno:  w  luully  in.i,  f<nilf»l  i  f 

Um  Icapct^it'jrr  j:iil  |ircvvurc.  Id  litis  cuc  at  ihe.jry  c<ui  be  appjitrd  !  < 
■ccoum  f..r  [  i(  .  v:  :  In  i  ice,  beciiu>c  every  ibeory  must  Man  from 

the  u>uin|i-i   .  i)  ti  ih'rc  <:\\^;-.  ;i  ceriain  reLution  between  ih*  variables 
r,  /.  and  /,  .uul  itut  ilic  V  jluiic  of  ice.  a%  I  >nj;  at  it  ii  ice,  it  not  mrMwtlfyft 
bul  reguUtC'i  by  an  equauun  :■  =/,'/>,/).    Itu-.  i n   I  da  n 
tJm  czplaiuiuun  cxix  be  in  accord  with  iIk  view  i  uf  Ui.  Lxdge. 


formed  [my  conjecture],  or  if  there  is  no  siKh  limh  [theory  of 
Dr.  I.odce]. 

The  apparatus  employed  (see  Fig.  2)  diffinrs  from  those 
recently  WM  hf  Itasia.  Bontlctow,  McLe  xl,  L.  M/^a,  teu 
only  by  in  cimninathm  with  a  liaiDaieter,  b^  mcnaa  of  wUm 
the  variati >n  of  the  |amni  of  the  vapour  gmn  np Iwtlie  iee 
daring  the  whole  prMM  emid  bo  asacdy  nwMwed.  The  only 
drawback  to  this  ««s  that  the  hawmcter  of  the  apnawMs  did 
not  insutntfy  infficate  the  varitfian  of  Oe  ptmsurt,  boeaue  dm 
n/»/«riMftof  thefanNmeterwaaamdeof  n  veiy  wide  ^iaas  tnhe 
to  avoid  dm  ininenee  of  enpahMl^.  Theeftet  of  thevnewn^ 
wtdcfa  eonsiited  of  n  4^tra  ghns  bottle,  was  very  powerfd, 
since  the  full  heat  of  two  strung  Eas-lamps,  each  fitraished 
with  three  pipes,  must  be  enpl<qped  en  the  oniside  of  the 
glass  tube  in  order  to  raise  tm  tempera  tare  of  the  ice 
coverin:;  the  biilu  of  the  thermometer  from  -  15"  C.  or 
-  11°  C,  up  to  o'  C.  The  result  of  the  experiment  was 
(the  ice  bedng  heated  ottijr  by  radiation  from  the  glass  tubri  \ — 
By  intense  heatin;  the  temperature  of  the  ice  si  nvly  (in  aoMt 
six  minutes)  rose  from  —  11°  C.  to  o'  C,  v<\\cn  it  hecanie 
<-<»«j/ii«^  for  h.ilf  a  minute.  Then  the  ice  nicltcl,  and  the  fint 
drop  of  water  falling  upon  the  bottom  of  the  healed  glass  tnlw 
was  sufficient  to  crush  the  apparatus.  During  the  process  of 
heating  the  nivenu  of  the  mercury  in  the  barometer-tube  con- 
stantly fell,  the  internal  pre^atxre  augmenting  a;:  the  temperature 
of  the  ice  n>  e.   It  was  quite  tinpossible  to  raise^he  tcnperatnve 
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I  aho  repeated  the  exjieriroent  of  Mr.  Hannay  by  sabstttuting 
•  little  sealed  tube  containing  frozen  water  under  atmospheric 
piasiuii.  instead  of  the  bulb  of  the  thermometer.  I  found, 
to  accordance  with  Mr.  Hannay,  that  the  enveloping  ice  melted 
before  the  ice  in  the  tube. 

Aftertheexpcriments  published  by  Messrs.  McLcod,  Boutlerow, 
L.  Meyer,  v.  Ilassclt,  ilc  la  Riviere,  and  Ilannay,  I  think  it  may 
be  considered  as  a  matter  of  fact  that  ordinary  ice  under  low 
pressure  cannot  lie  heated  over  0°  C.  In  the  experiments  ].  and 
II.  I  vainly  tried  t  >  rai-«  the  temperature  of  the  ice  ^^  itliout 
timnltaneoutly  augmenting  tbc  tcn.^ion  of  the  v.q.  ur  1:1  the 
apparatus.  It  seems  pn>bablc  fhercf.jrc  that  tbc  area  c  rre  |vind- 
\ag  to  V  —  /j  (/,  I)  di>c»  not  extend  farther  lhau  to  the  li  nil  /  w 
[e«]uation  xt/i  ')  =  t')>  'I'Ce  the  temperature  of  iIlc  ice  .iml  the 
tension  of  it-.  \.n«.ur  v.ut  aim  '^t  exaelly  1:1  the  ra'io  t^ivcn  by 
kc^uult's  tabic,  which  in  I  i.  tcpre  e  itcd   liy  the  line 

Int.  We  may  conduct  the  hfutiii^;  of  ih.,  ice  -d  a^  t'.  follow 
almost  Continuouly  the  line  tn !  [i;x,)enmLnt  1.]  without  ever 
lieiiig  able  to  pa^^  over  it  or  to  reach  teni[ici.»tiuc  ~  .situated 
beyond /«  (l.A  in  1  lie  area  /  w  it).  Still  I  think  the-c  expcri- 
nicnts  to  l>e  strictly  t.mvliiein^' only  in  the  case  of  ifri/z/iur)' trr. 
Nolxxly  has  yet  re]>eatcd  I'r,  CariieUey'>  experiment  exactly 
in  the  same  way  as  1  )r.  C";u-nelley  him  elf-  In  hi  c\|.eriiucnt 
the  ice  on  the  bulb  of  the  thermotnetcr  is  formed  i.  it  by  the 
frcciin;;  of  a  iiuair.ity  of  water,  but  by  the  sublimalioii  ami  con- 
deiuatio;i  of  icy  vaivvur  to  thin  layer  .  It  1  1:  ]>  >>  iMe  ih.M 
Icc,  by  sublimation  under  low  jTobure,  cluui  ;i  anothe  r 

allotroiiic  modification,  just  as  the  re^l  miKliliealion  of  llylj 
dia  lled  into  yellow  ii"Uile  by  suMmialioii.  In  this  case  we  may 
foresee  tbc  existence  of  a  new  surface,  ~  J\,  (/>,!}  on  the  other 
1  if  )  I  /  ''J  l  .>r,  aceordint;  to  the  jinneiples  of  the  theory  of 
nicchamcal  heat,  there  ouqht  to  be  a  new  (unction,  {  '  /„{/',  /] 
fir  every  iie«  all  ilroj  ic  nn  .ililication  of  a  IrkJv  whicn,  geo- 
mcliicilly,  is  reprcsenici  'iv  a  iurfacc  (??  in  the  figure).  We  art 
scarcely  authorised  !o  ilenv  ilie  [lossibility  of  the  emstencc  of  hoi 
ice,  since  Dr.  Caruelley  ha',  obtained  seveial  pieces  of  ice,  which 
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did  ra^i' the  teuipenture  of  the  calm  meter.    I  have  tried  to  I 
repeat  thii  1  xi.inmcnt,  but  I  never  coul.l  obtaui  the  whole  bulb 
of  the  thcnnr  iiietcr  entirety  covered  with  sheets  of  sublimated 
ice,  and  withnut  thi-.  the  ex])cnmcnt  w  iil  Ix;  illii-ory.  MRiiytioMi 
1  obtained  lozenjjei  af  suUluiiatcd  ice,  which  did  adhere  very  ! 
strongly  to  the  bclb  uf  l}ie  thcrmu:ueter,  until  it  showed  +  35°  ' 
or  +  40"  C    'I  heii  tlic  io/en^es  >;ei»erally  fell  oil.    1  do  uot 
coiulder  thi^  t  1  In   a  /y  ileci  ling  pro^jf,  «.-■.  it  may  depend  on  a 
phen'imen  Jii  ->iiuilar      lliat  of  Lcidciifrost,  iK)r  do  I  thiukit  very 
liro'iiabli:  that   icc  rcl!',  can  c\;-l  .1:  th  1  c  lciui)craturcs,  but  if 
liiat  shouiij  be  llic  cait  llic  :  iui|'le-t  riuiaucr  la  account  the  jreli- 
cally  for  the  exi-tente  <if  h  it  ice  would  1«  to  as-ume  a  new  all  i- 
tropic  ii)odilic«tion,  iincc  is  uiay  he  rc^jarded  as  a  matter  of  fact 
that  ^dinary  ue  cannot  be  heated  over  the  limits  pointed  out  tjy 
Regnauh.  If  this  should  be  the  case  I  think  that  the  im|)ortancc  l 
of  nie  discovery  of  Dr.  Oundl^  floold  hndljr  be  omnued. 
Upsala,  May  28  Otto  PtrmaaoN 


Temi'EEATURe  of   Rain-water.— "  a  Subscriber"  asks 
where  he  can  find  rtc  irds  of  tl:e  i>;iii[)CTatures  of  rain  water 
when  fiJlmj;,  and  of  the  earth  a  i.  w  inehc-.  bcl  iw  the  surfnce, 
during  any  or  all  thr  month-,  of         year.--As  rei;ard-.  the 
Britiah  Island'^,  the  tnos;  ex'cinivc  and  long-continue  1  oljserva-  j 
tioas  oil  tlir  tfnijerature  of  the  s  )il  are  those  puhli-hcd  by  the 
Scottish   Meteorological  S.>ciety  since  1857.    A  resume  of  the  ; 
first  five  yeais'  obscrvati  nu  wa,  publishcii  in  the  Socicty\  Qtt  ir-  \ 
terly  A'eft^t/  for  Oct  itwr  I)cce[ulier,   lik>2.     In  the  Society's  j 
y^'urn.n'  i.  p.  jio)  it  a  di  cu  sion  of  valua  ile  scric-.  of  [ 

obsfrv.»tio  .  ni;vle  oii  (he  tctn[>craturc  of  drained  aid  undraincd 
laitd  at  ^  a  11.11  depth*  ;  also  in  Jnurnal  (vjI.  ii.  p.  273,  and 
voL  iii.  p.  21 1 1  ^lucu^-i  ms  of  hourly  oUserv.ai  jns  011  the  tem- 
perature of  ihc  soil  ami  of  the  air  at  diiTrieiit  -I.t.mii  in  Set- 
land.  With  resi<ct  to  the  temperature  of  fallin.,'  r.iiii,  little,  if  ' 
anything  at  all,  quite  Mitir^factoiy,  has  been  acc  ini]  li  lied,  the 
practical  difhcnl tics  in  the  way  t)eini»  either  n  jt  ajiprehcnde  I  by 
the  observer  or  not  satisfactorily  dup  ised  of  Our  c  "rre>p  mdcnt 
may  ako  cornolt  with  advantage  the  publications  of  the  varioiu 
CondMBtil  crgnfaiHwii  igr  tte  rnMMtiMi  of  fomt 
olofy.— £0. 


MOTES  ON  ALGjE* 

THE  pidflfeatioii  of  the  second  part  of  Bornet  aad 
Thureft  volume  on  Algx  seems  «  fitting  opportunity 
to  notice  it  in  some  little  detail.  While  the  First  Part, 
published  in  1876,  treated  chiefly  of  the  red  Algx,  by  far 
the  larger  portion  or  this  I'.trt  treats  of  the  Nostocs; 
while  the  First  I'.irt  contained  a  j^odJ  deal  of  the  notes  of 
Thurct,  the  present  is  practically  the  work  of  Hornet,  and 
the  drawinj,'s  are  in  almost  every  instance  tron)  this 
author's  pen  il. 

Under  the  modest  title  of  Notes,  we  find  in  thishand- 
sooiequartovolume^of  over  ahundrcil  p  t^es  and  twenty- 
four  plates,  in  additioD  to  notes  on  the  bibber  Algse,  a 
most  e-vhaustis-e  treatiw  of  a  very  interestmg  group  of 
siinple  PhycocbromaceouspIanU. 

loc  illustrious  Tburet  had  laid  the  foundation  of  a 
kiiowledgvs  of  the  Nojtocs }  his  friead  Bomet  has  boilt 
disreon  a  very  solid  strunure.  He  has  not  attempted  to 
write  a  complete  monograph  of  the  group,  including  there- 
in all  the  "  book  "  species,  but  havin;^  ha  I  access  to  moit 
of  tlif  pill);  shed  cuUe  tinn--  ■:>?  ilr^rd  to  the  collections 

of  the  I'aribaiul  L>ublin  1  icrb.iri.i,  anil  to  the  original  types 
of  de  Brcbisson,  l.enormand,  .Montague,  Hancv,  fJruno*, 
and  Lc  Jolis,  he  has  performed  won  lers  in  the  w-.iy  of 
clearing  up  a  most  tangled  s>nonyniy. 

It  might  shock  the  nerves  of  some  botanists  to  recom- 
mend tljat  all  defective  descriptions  of  Algx  -of  uliii  h  no 
original  type  specimens  exist  ought  to  be  overlooked.  We 
bekeve,  however,  that  it  !  be  for  the  advantage  of 
«y»Unf»  ^jit  such  a  step  shoukl  be  taken.  We  may  here 
mention  that  the  colicctiun  of  Dr.  Hassall,  from  which  | 
meat  of  the  drawings  of  that  author's  "  Uiitory  of  British 
Freshwater  Alga^ "  were  made,  has  been  long  since  dis- 

*  Nolas  AJ|P'logiq;m  ;  Rcc  leil  d'Ohscrvationt  nir  lc>  Atgim.  t>ar  M  Ed.  1 
Bcraet  c(  O.  Thurti.   I  MruxiciiK  fascicule.   Paris  iSbo.  li.  Ma-.wn.  j 


persed  ;  so  far  as  the  Nostocs  arc  concerned,  this  does  not 
much  matter,  as  all  the  species  vetC  dttcribed  fiwn 
authentic  specimens  still  attainable. 

The  Nostocs  (this  name  is  tiaceahle  to  ParaceisM»~ 
"  Sic  etiam  quicquid  a£r  gignit  et  ex  a£re  est  vivhqtw 
vd  oritur  nt  Tereniapin,  Nostoch,"  &c.— and  yet  ao 
one  seems  to  know  its  meaning)  are  weU-known  plants. 
One  common  species  makes  its  .i^ipearanoe  on  hwnor 
garden  walks  in  summer  or  auiuam  in  the  form  of  olive 
green  (rarely  bluish),  irregular,  and  more  or  less  shining 
in.i^ses.  It  is  stran;^e  to  hear  the  guesses,  that  are  made 
as  to  the  nature  of  these.  We  have  h.ul  llieiii  beat  to 
us  as  tlie  ''peculiar  sna.-.n  of  e.irthwonns,'"  and  again  as 
the  eggs  of  some  fouodi  fro;;  that  had  itiist.iken  tlry  land 
for  w.iter.  Some  species  cleil;;ht  in  luuu-l  banks  over 
winch  w.iter  continuaily  ihckJcs  ;  some  live  a  wholly 
aquatic  li.'e  on  stones  in  Streams.  The  species  have  an 
enormously  extended,  but  not  \et  accurately  '''•finpd 
geographical  area.  As  to  size,  they  vary  much, 
being  scarcely  visible  to  the  unassi^tc-d  vision, 
forming  masses  as  large  as  the  upper  Joint  of  one's 

The  details  of  such  a  volume  as  the  one  Iwfoie  us  are 
too  special  to  be  of  general  interest,  so  we  rest  sattified 
with  indicating  the  chief  contents.  The  genus  Nostoc  it 
treated  of  very  fully ;  the  reproduction  of  tiM  species  by  hor* 
mogones  and  by  spores  is  well  iltu  ^tr.itcd.  I  iistcid  of  the 
term  trichome,  we  would  hare  preferred  that  of  filament, 
fur  tliL-  foi  ir.er  has  now  oh',  lined  btich  a  coiiii'.i hi  u--..i„^e 
in  anoihti  ense  among  botanists.  Uesjiii,-  a  svoiuicrfal 
uniformit)- in  their  stiucture,  the  spores  seem  to  furnish 
good  di.>,'nystic  difterenccs.  It  is  unfortunate  that  they 
are  no:  a-,  yet  known  in  .ill  the  sj>ecies,  while  in  some 
they  arc  dil'llcult  to  hit  off.  Twenty-nine  species  arc  formu- 
lated. Carefully  conducted  culture  experiments,  carried 
on  over  four  years,  have  proved  that  Nostoc  cells  foimd 
within  the  cells  of  aquatic  plants  (I'otamogeton,  &c.)  will 
develop  into  regular  Nos:oc  colonies,  which  latter  have 
been  traced  to  the  spurc-producing  stage. 

Four  species  of  the  {^us  Kodularia  are  descriiied  aad 
fignred.  This  genus  is  better  Icaown  under  its  moce 
fmSSax  ^e  Spetmedia.  Kodularia  litorea  is  a 
somendiat  femarkable  species.  In  July,  1874,  M.  CM 
was  commisuoned  to  make  an  inquiry  into  the  cause  of 
a  noisome  smell  proceeding  from  the  little  lake  of 
Deauville  (CaK  .aJo  It  would  appear  that  for  some 
years  this  district  lia  i  been  .i  regul.ir  focus  of  inalidies, 
atul  those  living  near  it  had  rum. irked  that  the  fatid 
odour  perceived  at  times  came  from  a  redilish  matter 
which  pcriodicallv  covered  the  sutface  of  the  water.  M. 
Crid  soon  found  th.it  this  consisted  of  ruldy  masses  of 
this  Nodularian,  spreading  over  the  surface  of  Ruiipi;i,  and 
that  its  periodic  decomposition — at  the  moment  ol  greatest 
heat  and  lowest  water — was  the  cause  of  the  stencl.  I  lic 
perfect  remedy  was  found  in  guiding  a  stream  tlirough  the 
little  lalce  or  pond,  and  thus  pceventiiig  tlie  too  ra|Hd 
growth  of  tiie  Aiga. 

Of  the  other  genera  treated  of  we  must  mention  Lyng- 
bj'a,  Plectonema  (for  Confen'a  mirabilis  of  Dillwyn), 
Scytonema  {twenty-one  sj)e.;ics,  of  which  a  provisional 
an.ily  is  is  i;iven.  Some  twenty-one  sjjecies  (?)  are  in- 
cluded under  Scytoiioiia  ///(7-«/i;/t'(Kuli.\and  a  very  impor- 
tant .\ppcndix  gives  a  list  of  plants  determined  not  to 
belong  to  the  genus,  though  referred  to  it);  Calolhrix 
(sesenl  of  our  native  sjic-  ils  are  figured  and  described); 
and  lastly,  f'.in.ntrichia  (of  which  six  spc  ie-.  are  admitted). 

Enough  lias  been  written  to  prove  ho  a  valuable  an 
addition  to  our  works  on  the  lower  algal  forms  this  volume 
is.  To  the  worker  on  this  group— ever  increasing  in 
interest— this  contribution  to  our  knowledge  of  it  w  ill  be 
very  welcome.  Such  will  call  to  mind,  too,  that  there  art 
still  lower  and  more  confusing  forms  of  these  Algae, 
and  win  be  glad  to  hear  that  it  is  probable  that  the  same 
patient  and  clever  hand  hopes  shortly  to  have  reduced 
even  them  to  something  like  order.  £.  P.  W. 
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PEyXSVLVAX/A  OIL  R£C/OXS 

THREE  years  ago  the  Second  Geological  Survey  of 
Pennaylvanui  under  the  able  kadieEsbip  of  Mr. 
J.  P.  Lesley,  publisned  a  report  on  the  oH-wdl  iceotds  of 

the  State— a  laborious  compilation  by  Mr.  J.  F.  CarIL 
During  the  inter>'al  the  value  of  thii  report  has  been  duly 
tested  and  acknowledged  It  is  a  treasury  of  facts  classi- 
titd  and  indexed  for  the  guidance  of  tlic  compiler  of 
statistics,  the  well-linker,  the  mining  engineer  and  the 
geologist,  while  the  general  reader  may  learn  iinich  of 
interest  from  its  pages.  Another  report  by  the  same 
author  is  just  about  to  appear.  It  forms  a  volume  of 
about  5iX)  p.igcs  with  two  indexes,  twenty-three  plates, 
and  an  atlas  of  twenty-two  sheets  of  maps,  well-sections, 
and  vorklng  drawings  of  machinery  and  tools.  We  have 
been  favoured  with  advanoe-sbeets  of  (be  Letter  of  Traos- 
miiiion  prefixed  to  the  report  by  Mr.  Led^,  hem  whidi 
wt  n»ke  the  foUowiag  eitiacts  :— 

''The  naia  featara  of  the  report  is  the  lettlement  of 
the  tme  character  of  the  Venango  oil-sand  ^roup  as  a 
diatiliet  and  separate  deposit,  vith  characteristic  marks 
distinguishing  it  from  the  Palxozoic  formations  of  a 
preceding  and  a  succeeding  age ;  the  ditferemiation  of  ; 
the  group  into  three  principal  and  other  subordinate  r 
layers  of  gravelly  sand,  holding  more  or  less  oil  or  gas  ; 
the  local  variability  of  these  sands,  their  singular  per- 
sistency beneath  long  and  narrow  belts  of  coimtry,  their 
change  into  barren  sliales  elsewhere,  and  their  indepen- 
dence of  other  oil-bearing  sands  and  shales  of  an  earlier 
and  of  a  later  date." 

Some  characteristically  caustic  remarks  are  made  as  to 
the  consequences  of  the  contempt  entertained  by  "  prac- 
tical" men  for  what  they  consider  the  "theoretical" 
opinions  of  geologists,  and  a  flagrant  example  is  given  of 
the  results  of  tnisting  to  mete  empirical  guidance.  These 
passages  ought  to  be  well  studied  by  oil-men  in  Pennsyl- 
vania and  Canada.  Mr.  Lesley  goes  on  to  relate  an 
incident  in  his  own  experience.  "In  1841,"'  he  sajs,  "  1 
was  ordered  l)y  the  chief  of  the  First  Geological  Survey 
to  report  on  the  counties  lying  along  the  .New  York  State 
line,  and  down  the  eastern  bank  of  the  Allegheny  River, 
as  far  as  the  Kiskiminitas.  Other  assistants  on  that 
survey  had  alreadv  discovered  and  reported  the  geological 
structure  of  the  .Allegheny  River  and  Beaver  River  water 
basins,  and  the  rate  of  descent  of  the  rocks  southward 
and  south-westward  in  relation  to  tide  level  had  been 
calculated.  My  business  was  to  follow  and  locate  upon 
the  map  the  anticlinal  and  synclinal  rolls  whicb  locally 
change  and  modify  this  general  dipt  end  to  identify  the 
pcinapal  ooal  beds  over  a  large  area. 

"After  die  discovery  of  petroljum  (whicb  of  course  did 
not  in  the  least  set  aside  or  essentially  change  the  struc- 
ture of  Western  Pennsylvania  as  established  by  the  First 
Survey),  I  happened  to  be  employed  by  the  llrady's  Bend 
Company  to  e.xamine  their  property,  and  to  give  them, 
among  other  items,  an  opinion  upon  the  probable  exist- 
ence and  depth  of  oil  beneath  it.  To  do  this,  I  merely 
did  what  any  geologist  who  had  thoroughly  studied  that 
country  woula  have  done  ;  1  calculated  the  vertical 
distance  from  the  oil  sand  on  Oil  CMk  up  to  coal  A, 
then  I  calculated  the  dip  of  the  measures  between  Oil 
Creek  and  Brady's  Bend,  and  then  I  identified  COal  A  at 
Biady's  Bend.  1  reported  that  the  Venango  oil  sand,  // 
it  txtmied  under  ground  «a  Jar  as  Brad/ s  Bend,  ought 
to  lie  at  I  too  feet  beneath  water-level.  Any  geologist 
who  knew  the  country  could  have  done  this.  It  required 
no  genius,  no  uncommon  knowledge,  nothing  but  a  plain, 
simple,  systematic,  or  scientific,  in  other  words,  true 
theoretical  method  of  applying  known  facts  for  discover- 
ing the  unknown.  Any  oil-man  could  have  done  the 
same  if  he  had  noticed  the  rocky  layers  as  he  went  up 
and  down  the  river,  and  put  this  and  that  carefully 
togelher. 


''Yet,  when  after  a  few  months,  oil  was  actually 
Struck  at  Brady's  fiend  within  a  few  feet  of  the  depth 
whidi  I  had  assigned  to  it,  the  astonishment  of  all  classes 
of  oil-men  was  ludicrously  extravagant ;  a  score  or  two 
of  copies  were  made  from  the  manuscript  report,  and 
these  copies  passed  from  hand  to  hand  as  precious  things, 
and  their  author  was  looked  upon  as  a  prodigy  of  mental 
penetration,  and  w.as  offered  large  sums  of  money  to 
locate  wells  in  different  districts,  none  of  which  offers,  of 
course,  were  accepted,  because  he  was  as  ignorant  of  the 
actual  (xisUiicc  of  an  oil-btaring  iand  in  any  given 
lot  ality  as  c\  crybody  else. 

"  The  story  has  its  moral.  Let '  practical '  men  believe 
in  and  respect  the  slowly,  carefully  reached  conclusions 
of  '  theoretical '  men  enough  to  take  them  into  consider- 
ation, so  far  as  to  com|)rchcnd  them,  and  to  govern 
themselves  by  them  in  their  own  collection  and  collation 
of  fiicts  refattioK  to  thdr  own  pecuniary  iiMeKit&" 

Notwfthstaaoing  the  amount  of  detailed  Infbnmtion 
now  collected  regarding  the  occurrence  of  the  liquid 
hydrocarbons  in  these  ancient  American  formations.  It 
must  be  frankly  confessed  that  we  seem  to  be  as  far  as 
ever  from  a  clue  to  their  source  and  history.  "  The 
origin  of  petroleum,"  says  Mr.  Lesleyj  "is  still  an  un- 
solved problem,  and  Chapter  26  of  this  Report  merely 
suggests  queries  respecting  it.  That  it  is  in  some  way 
( oiMiected  with  I'alxozoic  sea-weeds,  the  marks  of  which 
are  so  infinitely  abundant  in  the  rocks,  and  with  the 
infinitttde  of  coralloid  sea-animals,  the  skeletons  of  which 
mal»  up  a  large  part  of  the  limestone  formatioas  which 
lie  sevwil  thousand  feet  beneath  the  Venango  oil-sand 
group,  scerody  admits  of  dispute ;  but  the  exact  process 
of  its  aiaan&cture,  of  its  transfer,  and  of  its  storage  in 
the  grevd  bed%  is  attaily  oaknoarn.  That  it  aacMded 
ntoer  dnn  descended  hito  them  seems  indicated  by  the 
fact  that  the  lowest  sand  holds  oil  when  those  above  do 
not,  and  that  upper  sands  hold  oil  where  they  extend 
beyond  or  overhang  the  lower.  The  chemical  theory, 
so-called,  which  looks  upon  petroleum  as  condensed  from 
gas,  the  gas  having  been  previously  distilled  from  the 
great  black  shale  formations  (Marcellus  and  Gcnessee), 
must  face  the  objection  that  such  a  process,  if  chemically 
possible,  which  is  doubtful,  ought  to  have  distributed  the 
oil  everywhere,  and  permanently  blackened  and  turned 
into  bituminous  shales  the  entire  thickness  of  this  part  of 
the  earth  crust,  several  thousand  feet  thick.  It  fails  to 
expbiin  the  petroleum  obtainable  from  the  Cannel  coals* 
and  from  the  roof  shales  of  bituminous  ooal  beds.  And 
it  frits  also  to  e^j^bin  the  entire  absence  of  petroiean 
from  immense  areas  of  not  only  shales,  but  sand  and 
gravel  rocks  equally  anderlaid  by  the  Marcelhis  aad 
Genessee  formations." 

One  of  the  most  generally  intcrcb'.lng  questions  in  the 
report  is  one  dsscusacd  in  great  detail  by  Mr.  Carll— an 
episode  in  the  history  of  the  glacial  period  in  North 
America.  Certain  oil-bearing  river-gravels  arc  con- 
nected with  a  very  thick  "' deposit  ui  C.ui.irliaii  lock 
fragments  not  only  upon  the  surface,  but  to  the  depth  of 
several  hundred  feet  beneath  it  in  Northern  I'enn  >1 
vania,  a  deposit  which  forms  a  great  belt,  more  than  a 
thousand  miles  long,  across  the  continent  from  Cape  Cod 
in  Massachusetts  to  Iowa  and  Minnesota  beyond  the 
Mississip^  River.  It  was  brought  from  the  aorth  by  a 
vast  sheet  of  aiwriaf  ice  wiiidi  filled  the  gicat  lakes  mid 
rode  over  the  highest  mountains  to  the  sooth  of  them— 
burying  all  New  Engbnd  and  New  York,  Northern  New 
Jersey,  Northern  Pennsylvania,  the  Western  Reserve  in 
V\\\o,  and  large  portions  uf  the  States  lying  further  west 
—  projecting  long  tongues  or  slowly  nuiving  torrents  of 
solid  ice  southward  as  far  as  and  even  beyond  the  C)hio 
River  in  Kentucky.  It  drove  slowly  before  it  the  rein- 
deer, musk  ox,  caribou,  moose,  and  other  Arctic  animals 
wlwse  bones  are  found  in  tiic  diluvial  clays  of  the 
Kentnc^  caves ;  while  the  walmi  inhabited  the  shores 
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of  iSbA  Atlantic  as  far  south  as  the  Ashley  River  :n  South 
Carolina.  The  Esqtaimaux  race  no  doubt  accompanied 
these  anim.iU  into  the  Giilt  States,  just  as  it  did  in 
France  as  far  south  as  the  Pyrenees.  I!y  the  deposit  of 
this  vast  pile  of  moraine  matter,  sand,  cl.iy,  scratched 
rocks  and  huge  boulders,  the  valleys  by  which  our  rivers 
bad  previously  flowed  into  Lake  Erie  were  filled  up  so  that 
the  waters  were  turned  southward  into  the  Ohio." 


«  THO  UGH  T-REA  DISC  " 

THE  public  mind  has  of  late  been  somewhat  agitated 
by  the  doings  of  a  Mr.  Bishop,  who  has  come  bet'ure 
the  world  of  London  society  in  a  capacity  no  less  startlmR 
than  that  of  a  professed  reader  of  thought.  .Armed  with 
a  favourable  letter  of  introduction  fro:ii  Ur.  W.  B.  Car- 
penter, he  has  not  only  taken  by  storm  the  jjeneral  public 
and  daily  press,  but  also  succeeded  in  convening  an 
assembly  of  scientific  men  to  witness  his  performance, 
which  in  point  of  numbers  and  importance  resembled  in 
miniature  a  soirt^  of  the  Royal  Society,  while  still  more 
recently  he  has  had  the  honour  of  exhibiting  his  powers 
befiire  the  Heir  Apparent  to  the  Grown.  There  is  no 
doubt  that  Mr.  Hi  shop  owes  this  wide  and  sudden  cele- 
brity to  the  patronage  which  was  extended  to  him  by  the 
great  opponent  of  all  humbug  ;  and  although  Dr.  Car- 
penter doubtless  intended  his  letter  to  exert  a  salutary 
influence  by  recommending  Mr.  Bishop  to  the  :Utention 
of  the  credulous,  it  i;.  to  be  regretted  that  it  served  to 
recommend  him  also  to  the  attention  of  the  scientific. 
This  is  to  be  regretted,  because  the  result  was  to  endow 
the  powers  which  were  ,',fteruvir:U  exhibited  with  a 
fictitious  degree  of  importance  in  the  eyes  of  the  public, 
and  also  to  bring  a  large  number  of  distinguished  men 
into  the  somewhat  undignified  position  of  acting  the 
stalldng-horse  to  Mr.  Bishop's  notoriety.  But  however 
tliia  may  be,  it  seemed  to  Prof.  Croom  Robertson  worth 
while  to  make  a  more  careful  trial  of  Mr.  Bishop's  powers 
diaa  vas  possible  in  the  first  crowded  asseoabiy,  and  lie 
tberefere  invited  Mr.  FYands  Galum,  Frof.  E.  R.  Lan- 
kester,and  myself,  who  were  all  present  on  the  first  occa- 
sion, to  join  him  in  an  investigation.  When  we  had 
assented  to  the  propc.il,  Mr.  Hisliop  was  invited  to  meet 
us  at  Prof.  Croom  Robertson's  house.  He  immediately 
accepted  the  invitation,  and  it  is  but  ju^t  to  st.ite  that 
throughout  the  invcstig.ition  which  fo'lowcl  he  placed 
himself  entirely  in  our  hands,  ani!  u  th  the  utmost  gool 
nature  submitted  to  all  our  require  nents.  He  professes 
that  he  is  himself  ignorant  of  his  moi/us  operatu/i,  znd 
merely  desires  that  this  should  be  adequately  investigated 
and  satislbctorily  explained. 

Two  meetings  were  arranged.  At  the  first,  which  was 
held  on  May  3^  Prof.  Lankestcr  was  not  able  to  attend,  and 
his  place  was  taken  by  Mr.  Leslie  Stephen.  Mr.  Alfred 
Sidgwick  was  also  present  At  the  second  meeting,  held 
on  Jane  ii»  there  were  present  as  before.  Prof.  Croom 
Robertson,  Mr.  F.  Galton,  and  myself,  but  Mr.  Leslie 
Stephen  and  Mr.  Alfred  Sidgwick  were  absent,  while 
Prof.  Lankestcr  was  present.  The  room  in  which  both 
meetings  were  held  was  a  double  drawing-room  of 
the  ordinary  shape  of  those  which  usually  have  folding- 
doors  ;  here  however  the  folding-doors  were  absent.  The 
extreme  length  of  the  room  was  36  feet,  the  width  of 
its  front  put  was  19  feet,  and  of  iu  back  part  12 
feet. 

I'  irst,  Mr.  Bishop  was  taken  out  of  the  room  by  me  to 
the  hall  down  stairs,  where  I  blindfolded  him  with  a 
handkerchief ;  and,  in  order  to  do  so  securely,  I  thrust 
pieces  of  cotton-wool  beneath  the  handkerchief  below  the 
eyes.  In  all  the  subsequent  experiments  Mr.  Bishop  was 
blindfolded,  and  in  the  same  manner.  MThfle  J  was  doing 
this.  Mr.  Sidgwicfc  was  hiding  a  small  olject  beneath  one 
of  die  aeveral  rqgs  in  the  dniwnq;-ioom;  it  having  been 


pre\  iously  arranged  that  he  was  to  choose  any  object 
he  liked  for  this  purpose,  and  to  conceal  it  in  any  part  of 
the  drawing-room  which  his  fancy  might  select.  When  he 
had  done  this  the  drawing-room  door  was  opened  and 
the  word  "  Ready  "  called.  I  then  led  Mr.  Bishop  up 
stairs,  and  handed  him  over  to  Mr.  Sidgwick,  who  at 
that  moment  was  standing  in  the  middle  line  between  the 
two  drawing-rooms,  with  bis  back  to  the  nig  in  question, 
and  at  a  disunce  from  it  of  about  ic  feet.  Mr.  Bishop 
then  took  the  left  hand  of  Mr.  SidgwidL  i^aced  It  on  his 
(Mr.  BishopTs)  forehead,  and  requested  htm  to  tUiik  con- 
tinuously of  die  place  where  toe  object  was  concealed. 
After  standing  motionless  for  about  ten  seconds  Mr. 
Bishop  suilrienty  f.i  i  d  round,  walked  briskly  with  Mr. 
Sidgwick  in  a  direct  line  to  the  rug,  stoopcl  down,  raised 
the  corner  of  the  rug,  and  picked  up  the  object.  In  doing 
all  this  there  was  not  the  slightest  liesitatiDn,  so  that  to 
all  appearance  it  seemed  as  if  Mr.  liisliop  kne>*' as  well 
as  Mr.  Sidgwick  the  precise  spot  where  the  object  was 
lying. 

Tbis  is  Mr.  Bishop's  favourite  experiment ;  so  I  may 
give  some  of  our  other  observations  ndating  to  it  before 
passing  on  to  the  wiations  whidi  we  introduced,  it 
was  soon  found  that  he  sncoeeded  much  better  irith  some 
of  us  than  with  others ;  so  at  the  second  meeting,  In  ocder 
to  make  a  numerical  comparison,  he  was  requested  to  try 
two  experiments  with  each  of  the  four  persons  who  were 
present.  With  Mr.  Galton,  Prof.  Robertson,  and  Prof. 
Lankestcr  he  failed  utter!.,  wli-lc  with  myself  be  suc- 
ceeded once  perfectly  and  the  second  time  approximately. 
For  on  the  hr^i  occasion  I  concealed  a  pocket-matchbox 
upon  the  top  of  a  book  behind  the  leather  lap  of  a  book-shelf . 
.After  feeling  along  the  rous  of  books  for  some  time  he 
drew  out  the  one  on  which  the  matchbox  was  lying.  In 
the  second  experiment  I  placed  a  visiting-card  on 
the  key-board  of  a  grand  piano  and  closed  the  cover. 
After  going  about  toe  room  in  various  directions  for 
a  considerable  time  he  eventually  localised  the  piano, 
and  brought  his  finger  to  rest  upon  its  upper  sur- 
laoe  about  six  inches  from  the  puce  where  the  card 
was  tying.  It  will  thus  be  teen  that  bis  success  with 
me,  although  so  much  better  than  with  any  of  the  other 
three  persons  present  that  evening,  was  not  so  immediate 
and  i)recise  as  it  hid  been  with  Mr.  Sidgwick  the  evening 
before.  It  has  also  to  be  mentioned  that  in  one  of  the 
experiments  which  he  tried  with  Prof.  Robertson  the 
evening  before,  he  was,  after  a  good  deal  of  feeling  about, 
successful  in  localising  a  particular  spot  on  an  ordinary 
chair  which  Prof.  Robertson  h;id  scleetecl  as  the  spot  to 
be  found.  From  this  it  will  be  seen  that  it  made  no 
difference  whether  a  particular  article  or  a  particular  spot 
was  thought  of ;  for  if  the  Subject  thought  of  was  a  certain 
square  iuch  of  surface  upoo  an^  table,  chair,  or  other 
oojject  in  the  room,  Mr.  Bishop,  m  his  successful  experi- 
ments, would  place  his  finger  upon  that  spot  Neither 
did  it  make  any  diflference  whether  the  article  or  place 
thought  of  wM  at  ft  h|^  or  a  low  devatioo.  Thus,  for 
Instance,  in  one  of  the  experiments  I  placed  a  small 
pencil-case  high  up  in  the  chandelier  of  one  of  die 
drawing-rooms.  There  was  first  a  great  deal  of  walk- 
ing about  in  various  directions,  examining  tables,  book- 
shelves. Sec,  so  that  it  was  thought  tliat  the  experiment 
was  about  to  prove  a  failure.  (It  may  here  be  njentioned 
parenthetically  that  in  all  the'  experiments  tracings  were 
taken  of  the  routes  which  Mr,  Bi-hop  traversed,  but  it  seems 
needless  to  occupy  space  with  recordmg  the  analysis  o 
these  results )  Then,  while  feeling  over  the  surface  of  a 
tabl  •  in  the  other  drawing-room,  and  not  far  f roni  the 
corrcs|)onding  chandelier,  Mr.  Bishop  suddenly  pointed 
at  aim's  length  vertically  to  the  ceiling.  He  remained 
modonlesB  in  this  position  for  a  few  seconds,  and  then 
set  off  at  a  brisk  oace  in  a  straight  line  to  the  other 
drawing-room,  until  ne  came  beneath  the  other  cbanddicr. 
As  hisnqger  was  all  this  time  pointng  to  the  cailuiib  ^ 
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tOBdhied  this  cbanddier  00  his  comiog  baoeath  it.  He 
than  stopped  aod  pointed  u  high  as  ds  ooid4^  tMit  aot 
beins  «  tall  maa,  was  not  abl«  to  touch  Uiepeacit>casc!, 
which  had  been  purposely  placed  above  his  leach.  After 

satisfying  ourselves  that  his  detenninntion  to  reach  up  at 
that  particular  spot  could  not  be  attributed  to  accident, 
but  rather  that  his  linger  appeared  to  Ix-  smelling  the 
object  of  his  search,  the  experiment  w.is  concluded.  As 
a  rule,  unless  success  is  achievetl  within  the  first  two  or 
three  minutes,  it  is  never  achieved  at  all  ;  but  in  some 
cases,  as  in  the  one  just  quoted,  after  several  minutes  of 
feeling  about  in  various  places  and  directions,  a  new 
pofait  of  departure  seems  suddenly  to  be  taken,  and  Mr. 
Bishop  starts  off  straight  to  the  right  spot.  As  an  instance 
of  this  I  may  quote  another  experiment,  in  which  1  placed 
ft  sbiUiog  beneath  a  sheet  of  papet  lying  on  a  table  which 
was  crowded  with  ether  artides.  After  going  about  the 
room  in  various  directions  for  a  considerable  time,  this 
table  was  reached,  apparently  by  accident,  and  just  at  the 
time  when  I  \<.in  iliink'n^'  th.u  i!io  experiment  would 
certainly  prove  a  I'.iiluic,  Mr.  Bishop  siiddcniy  became 
more  anim.ited  in  his  movements,  ancl  exclaiming  "  Now 
I  am  within  Iwd  feet  of  it,"  Ijeg.tn  to  hover  the  point  of 
his  tinker  uver  t!u-  l.ible,  and  eventually  brought  it  down 
upon  the  sheet  of  paper  just  where  the  shilling  was  lying 
beneath. 

Mr.  Hishop  can  also  very  frequently  localise  any  spot 
on  his  subject's  person  of  which  the  labject  may  choose 
to  think.  As  in  all  other  cases  he  presses  the  hand  of 
tba  sabject  upon  his  forehead  with  one  hand,  and  uses  the 
cdMK  as  a  weki;  Hart  again  he  succeeds  much  better 
with  somie  paraona  dun  wim  others,  and  the  persons  with 
vhom  he  succeeds  best  are  the  same  as  those  with  whom 
he  does  so  in  his  other  experiments.  Thus  he  altogether 
ftOed  with  Mr.  Gahon,  although  the  latter,  in  order  to 
fasten  his  attention  the  more  exclusively  on  one  particular 
spot,  pricked  this  spot  with  a  needle.  With  i'roi.  Lan- 
kester  success  was  f>artial ;  for  while  he  thought  of  the 
point  of  hi',  nose,  .Mr.  Ili-.hop  was  only  aljlc  to  say  that 
the  point  thought  of  seemed  to  occupy  the  median  line 
of  the  botiy  on  the  front  aspect.  But  on  a  previous  occa- 
sion at  Bedford  Square  Mr.  Bishop  localised  correctly  a 
pain  (slight  toothache)  from  which  Prof.  Lankester  was 
suffering.  With  Prof.  Croom  Robertson  success  was 
better,  though  not  quite  perfect,  for  while  the  place 
thought  of  was  the  ball  of  the  right  thumb,  Mr.  Bishop 
kieaased  it  n  the  right  wriat.  in  the  only  two  experi- 
nents  tried  in  this  connection  with  myself  the  aesulu 
wisre  somewhat  peculiar.  In  the  first  experiment  I 
thongbt  of  a  spot  situated  under  the  lef^  scapula,  and  Mr. 
Bishop  localised  it  as  situated  under  the  right ;  in  the 
second  experiment  1  thought  i  t  niv  -  leit  toe-r,ail, 

and  for  a  long  time  -Mr.  liishop  j  ro»iileil  i\iunil  and  on 
the  left  great  toe-nail,  thoiir;h  he  eventually  ch.inged  to 
the  right  one,  and  so  localised  the  spot  correctly.  In 
both  thee  experiments,  therefore,  it  seemed  that  with 
me  Mr.  Bishop  ex|M;ricnced  a  strong  tendency  to  confuse 
8)inmctrically  homologous  partS> 

From  this  brief  summary  of  the  results  gained  by 
following  Mr.  Bishop's  own  methods,  it  will  be  seen  that 
on  the  whole  his  power  localistiic  objects  or  places 
t]ioq|ht  of  by  a  person  whose  liana  he  clasps  is  na- 
qoastuinably  very  striking.  Cfcoorse  the  hypothesis  which 
unmedtately  suggests  itself  to  explain  the  modus  operatuii 
is  that  Mr.  Bishop  is  guideJ  by  the  indications  uncon- 
sciously given  through  the  muscles  of  his  subject— ditTer- 
ential  pressure  playing  the  part  of  the  w  ords  "  hot  "  and 
"cold"  in  the  childish  game  which  these  words  signify. 
Mr.  Bishop  is  not  himself  averse  to  this  hypothesis,  but 
insists  th  It  if  it  is  the  true  one  he  docs  not  act  upon  it 
cons  hui  ly.  He  describes  his  own  feeling-  as  those  of  a 
dreamy  abstraction  or  "reverie,"  and  hus  finding  a  con- 
cealed object,  &c.,  as  due  to  an  "  impression  borne  in" 
upon  bim.  But  however  thiamay  be  (and  of  course  we  had 


no  means  of  testing  the  statement)  all  our  expeiiineats 
have  gone  to  show  that  the  hypothesis  in  question  is  the 
true  on^  and  that  Mr.  Bishop  owes  his  saoceas  entirel/ 
to  a  procega  of  interpreting,  whether  conscieaaly  or  un- 
consciously, the  indications  involuntarily  and  unwittingly 
supplied  to  him  by  the  muscles  of  his  subjects.  Thus 
when  his  sul  jcrt  \-~  \>.\\\-:S and  loses  his  Ixiarings,  failure 
results.  F.uiurc  .il^o  resuits  if  the  connection  lx;tween 
Mr.  Ijohii])  at.d  his  subji  rt  i>,  not  o!  a  x\'^.:\  ii.iture— .1 
loose  stra]\  tiir  instance,  being  apparently  ot  no  sui  h  use 
to  him  for  the  establishment  of  connection  .is  a  walking- 
Stick.  Similarlv,  although  he  was  very  successful  when 
he  grasped  my  left  hand  when  I  did  not  know  where  the 
object  was  concealed,  but  when  my  left  wrist  was  held  by 
Mr.  Sidgwick,  who  had  concealed  the  objcet;  he  failed 
when,  under  otherwise  similar  drcuiastaiioes,  Mr.  Sidg- 
wick beM  my  right  hand— lo  establisbiaf  «  uafi  iaattad 
of  a  firm  connection  through  my  person. 

Lastly,  a  number  of  other  experiments  were  tried,  in 
deference  to  some  statements  which  .Mr.  Bishop  made 
concerning  his  occasional  success  in  reading  thoughts  of 
a  kind  which  could  not  be  indicated  by  muscular  con- 
traction. From  these  e.\perimcnts,  it  is  needless  to  say, 
we  did  not  anticipate  any  results  ;  but  (uiih  the  exception 
;  of  Prof  I-anl  ester)  we  thought  it  was  worth  while  to 
I  make  them,  not  only  because  Mr.  Bishop  seemed  to 
'  desire  it,  but  also  to  sati:>fy  the  general  public  that  we 
,  had  given  the  hypothesis  of  "  thought-reaidia|^'*  as  wdl 
as  tlut  of  "muscle  reading,"  a  fair  triaL  The  KK^KOr 
ments  consisted  in  the  subject  looking  at  soODe  letter  of 
the  alpbalwt  which  Mr.  Bisliop  could  not  see^  and  the 
latter  endeavouring  tft  read,  is  the  thoa^s  of  the  fonnar 
what  the  letter  was.  Ahhom^tMa  fxparimeat  snccieeded 
the  first  time  it  was  tried,  it  aften^urds  &&cd  so  fre- 
quently that  we  entertain  no  doubt  .as  to  the  one  success 
having  been  due  to  accident,  and  therefore  conclude  that 
if  Mr.  Bishop  has  any  powers  of  "thought-reading" 
properly  so-calied,  he  has  f.iilcd  to  show  us  evidence  of 
the  fact. 

Deeming  it  a  remark. ible  thing  that  such  prccL^e  in- 
formation as  to  a  mental  picture  of  locality  should  be 
communicated  so  instantaneously  by  unconscious  muscular 
movement,  wc  thought  it  desir.ible  to  ascertain  whether 
Mr.  Bishop,  who  is  able  so  well  to  interpret  these  indica- 
tions, is  endowed  with  any  unusual  degree  of  tactile 
sensibility  or  power  of  distinguisbing  oetween  small 
variations  of  resistance  and  pressure.  We  therefore  tried 
the  sensitiveness  of  his  finger-ti^  wtdi  the  ordinary  test  of 
compass-points,  but  found  that  he  did  not  display  more 
than  a  usual  delicacy  of  tactile  perception,  while  his 
power  of  distinguishmg  between  slight  differences  in 
weijjhts  placed  successively  on  a  letter-balance  concealed 
from  his  eyes  was  conspicuously  less  than  that  dis- 
pla)ed  by  Prof  Croom  KobcrtSMii.  .\s  Mr.  llishcp  is  not 
opposed  to  the  hypotliesis  by  whicli  v^c  conclude  that  his 
results  are  obtained,  there  is  no  reason  to  suppose  that  he 
tried  to  depreciate  his  powers  uf  tactile  sensibility  and 
of  distinguishing  between  small  differences  of  weight. 
In  their  main  features  Mr.  Bishop's  experiments  are 
frequently  performed  as  an  ordinary  drawing-room  amuse- 
ment, aod  we  are  therefore  inclined  to  thiaic  that  be  does 
not  enjoy  any  peculiar  advaotagas  vhx  other  penons  in 
regard  to  sensitiveness  of  touch  or  power  of  appreciating 
pressure,  but  that  bis  superior  success  in  performing  the 
experiments  is  to  be  ascribed  merely  to  his  Ittvtag  paid 
greater  attention  to  the  subject. 

In  conclusion,  wc  desire  lo  e\pri:si  our  thanks  to  Mr. 
Bishop  for  the  trouble  which  he  has  taken  in  subnuttii>g 
to  the  numerous  experiment^  the  genonl  resultsof  wbictt 

have  now  been  stated. 

This  report  has  been  read  in  proof  by  Prof.  Croom 
Robertson,  Mr.  Francis  Calton,  and  Prof.  £.  R.  Lankester, 
and  Boeets  widi  their  AiIl  approval. 

George  J.  Roiiamis 
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TUB  WEA  THER  AND  HEALTH 
OF  LONDON^ 
II. 

AN  txan'.in.iticri  oi  the  curve  for  the 
whole  mortality  (Fig.  4,  Naturj-:, 
ToL  xxii.  p.  144)  shows  that  the  great 
pwpondeiance  of  deaths  in  London 
tans  place  durioe  the  coldest  months 
of  the  jear.  Of  tbe  diaeaacs  to  which 
diis  exceMTe  mortaUty  U  -doe,  the 
fini  (taioe  must  be  assigned  to  dis- 
eases of  tbe  respiratory-  organs,  the 
more  marked  of  which  are  given  in 
Figs.  12  to  15.  About  one  in  eight  of 
all  deaths  that  occur  is  caused  by  bron- 
chitis, and  one  in  sixteen  by  pneumonia  ; 
so  that  nearly  one  fifth  of  the  deaths  is 
occasioned  by  these  two  diseases  of  the 
respiratory  orj^ani.  Our  researches  ap- 
pear to  warrant  the  conclusion  t!iat  the 
greatest  &tality  from  these  diseases 
occurs  when  the  temperature  is  between 
32°  and  40I*.  In  New  York,  when  the 
winter  temperature  is  lo^'o  lover  than  in 
fiOndcin,  the  mortality  from  bronchitis 
aad  poeumonia  is  neatly  less ;  on  the 
ttCtm  hand,  la  Mdbournc,  where 
winter  temperature  is  about  io°-o  higher 
than  that  <»  London,  the  mortality  from 
diseaies  of  the  respiratory  organs  forms 
but  a  small  fraction  of  the  whole  deaths. 

These  four  curves  of  the  mortality  from 
diseases  of  the  respiratury  organs  are 
substantially  the  same,  each  having  its 
nia.\inium  in  the  o\\>\  months  and  its 
minimum  in  the  wan.i  ns  .T.ihs.  Asthma 
shows,  in  tbe  amplitude  of  its  annual 
range,  the  greatest  sensitiveness  to 
weather,  and  pneumonia  the  least.  They 
all  show,  though  in  different  degrees,  a 
dottUe-ridKed  maximum :  the  one  ridge 
heiag  in  ttie  middle  of  January,  when 
die  teBperatuie  blla  to  the  aamtal 
nuofanum,  and  theotherui  March,  when 
the  combined  qualities  of  cold  and  dry- 
ness are  at  the  annual  maximum.  Asthma 
and  bronchitis  arc  il<;.  ul-.  kilv  at  tlie  maxi- 
mumwhtn  ihewcatlKris  l  ulde-t,  whereas 
laryngitis  has  its  ma.Mmum  in  March, 
when  the  weather  is  coldest  anil  driest, 
the  last  disease  tlms  fonning  the  link 
connecting  the  more  strictly  Uuoat 
diseases  with  diseases  of  the  aenrous 

But  an  dement  of  weather  other  than 
mere  temperature  plays  an  important 
pott  hi  hrmging  about  the  high  dcath- 
nte  from  tbeae  disease*.  That  dele- 
tcrioos  atmospheric  inflweiice  is  leg : 
and  in  cases  where  the  ibg  is  dMse  aad 
persistent  the  mortality  from  diseases  of 
the  respiratory  or,  m;  becomes  truly 
appalling,  as  h.ippeiicd  in  London  early 
in  1880,  when  the  morUlity  was  nearly 
doubled.  An  examination  of  the  fogs  of 
London  shows  that  they  do  not  com- 
mence till  tbe  autumnal  equinox;  and  it 
is  at  this  epoch  that  iisthma  (Fig.  12),  by 
to  the  IBOet  sensitive  of  all  diseases  to 
inga  starts  from  its  annual  minimum ; 
and  in  the  end  of  November  and  begin- 
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ting  of  December,  when  fogs  become 
most  firequentt  the  corves  for  asthixu 
and  broachitis  shoot  up  m±  startUng 

suddenness. 

Figs.  16,  17,  and  18  repreacDt  lihe 
curves  for  three  of  the  nervous  ili^HMfit 
yit  apoplexy,  convulsions,  and  cephal- 
itis.  Apoplexy  will  be  obs<.  !  to  show 
a  doublc-ridged  maximum  quae  analo- 
gous to  that  of  the  diseases  of  the  re- 
spiratory organs ;  whereas,  in  the  case 
of  convulsions,  the  maximum  may  be 
regarded  as  quite  single,  and  occurring 
in  sprint;,  Ixing  the  season  when 

nervous  diseases  generally  are  most  fatal. 
On  the  other  hand,  the  cwrve  for  cepha> 
litis  stands  alone  among  nervous  diseases 
as  having  its  annual  maximum  somewhat 
later,  and  keeping  above  the  mean  tiU  at 
least  the  end  of  Jtily,  thus  covering  that 
portion  of  the  year  when  the  cBnuite  is 
driest  and  hottest*  as  well  as  driest  and 
coldest  The  intimate  relations  observed 
between  the  curve  for  suicides  (Fig.  19) 
and  that  for  cephalitis  is  very  striking. 

The  maximum  mortality  for  whooping- 
cough,  Vi^.  20,  gout,  Fig.  21,  and 
phthisis,  Fijj.  22,  occur  in  the  same 
season  as  that  for  the  nervous  diseases. 
The  maximum  mortality  from  whooping- 
cough  occurs  in  the  spring  months,  and 
the  curve  suggests  that  this  is  more  a 
disease  of  the  aervous  ^stam  than  of 
the  respiratory  organs,  a  view  wliicb, 
singularly  enough,  was  maintained  by 
the  elder  Dr.  Eegbi^  one  of  the  most 
distinguished  of  our  Ediaburgh  phy- 
siciansL  uiMnurds  of  tf^rtr  yeais  ago. 
The  relations  of  gout  to  diseases  of  the 
nervous  system  are  too  obvious  to  call 
for  remark.  Phthisis  is  one  of  the  two 
most  fatal  scourges  of  our  British  climate, 
one  out  of  every  eight  deaths  which  occur 
being  caused  by  consumption.  Its  mor- 
tality-curve, Fig.  22,  shows  unmistakably 
its  intimate  relations  to  nervous  diseases, 
thus  allixing  greater  significance  to  its 
known  complications  with  hereditary 
insanity,  scrofuLi,  and  some  other 
mental  diseases. 

Reference  has  been  made  to  the  influ- 
ence of  the  heat  of  summer  on  certain 
of  the  nervous  diseases.  That  influence 
acts  fatally,  both  indifectly  through  the 
bowels  in  the  case  of  the  young,  and 
directly  on  the  nervous  centres.  The 
curve  for  convulsions,  Fig  17,  is  identical 
with  that  for  teething,  Fig.  23,  and  it 
may  be  added  that  the  curve  for  hydro- 
cephalus is  simply  a  reproduction  of  the 
same  cur\cs.  Now  these  curves  show 
a  small,  but  distinct,  and,  as  revealed  by 
each  year's  figures,  :•.  constantly  recurring 
secondary  maximum  in  summer,  which 
in  the  case  of  London  is  almost  wholly 
due  to  the  bowel  complications  of  these 
diseases.  The  curve  (Fig.  24)  for  COD* 
vulsions  fur  New  York,  where  the  sum- 
mer tem|)erature  is  io°'o  hotter  than  In 
London,  shows  this  feature  of  the  curve 
enormously  m.agnified,  so  much  so,  in- 
deed, that  instead  of  being,  as  in  Lond(m, 
an  insignificant  secondary  maximtmi,  it 
stands  out  as  the  prominent  feature  of 
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the  curve.  Whilst  ttiis  result  is  doubtless  largely  due  to 
complications  with  bowel  complaint:,  it  is,  as  an  exami- 
nation of  the  statistics  shows,  in  no  small  degree  caused 
by  the  direct  influence  of  the  great  summer  heat  of  New 
York  on  the  nervous  centres.  This  U  impressively  shown 
by  the  mortality  cur%-e  for  die  whole  vi  the  nervous 
diseases  (Fig.  25),  which  is  even  more  pronounced  in  this 


^iticular  than  the  curve  for  convulsions  alone  (Fig.  24). 
JCM^n^  this  fact  in  viewt  the  peaks  showing  ao  increased 
firtaoty  m  London  from  cepbalitis  (Fig.  18)  and  luiddei 

(Fig.  19)  during  July  and  August  acquire,  in  tbeeywof 
the  physician,  a  more  impressive  significance. 

The  curve  for  the  whole  niort.Oity  (Fig.  4,  Nature, 
vol.  xxiv.  p.  144)  shows  September  and  October  to  be 
two  of  the  healthiest  months  of  the  year.  The  three 
curves,  scarlet  fever  (Fij;.  26),  typhoid  (Fig.  37),  and 
diphtheria  (Fig.  28),  are  the  most  striking  exceptions  to 
this,  these  curves  all  indicatmg  either  a  large  increase  in 
the  death-rate  or  a  high  mortality  diu-ing  these  months. 
While  closely  related  to  each  other,  each  of  these  three 


diseases  has  a  distinct  individuality  of  its  own  as  re- 
gards the  times  of  occurrence  of  the  annual  maxima  and 
minima,  and  the  varying  amplitudes  of  their  range  from 
the  mean  line.  It  is  a  singular  circumstance  th.ic  diph- 
theria sho«Ts  closer  relations  in  its  death-rate  with  typhoid 
than  with  scarlet  fever. 

Several  other  diseases  suggest  close  aUiaoces  with  eadi 
other  through  their  seasonal  death  rates.  Thns  diecurvt 
for  mortification  is  substantially  that  of  nervouB  diwMM. 
and  the  curves  for  erysipelas  and  puerperal  fever  are  m  all 
essentia]  respects  the  same,  a  (act  of  singular  suegestive- 
ness  to  the  family  practitioner.  The  curve  for  old  age  is 
exactly  parallel  to  that  of  paralysis,  the  old  man's  disease. 
Tl.e  curves  for  skin  diseases,  rheumatism,  dropsy,  peri- 
cardms,  Bright's  disease,  and  kidney  disease  exhibit  most 
striking,  and  in  m.my  ciises  the  closest  alliances  with  each 
other.  Lastly,  while  bowel  coinplaints  attain  their  greatest 
mortality  when  the  temperature  is  highest,  diseases  of  the 
respiratory  organs  when  it  is  lowest,  nenuus  diseases 
during  the  dry  weather  of  spring  and  early  summer,  and 
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Flc.  19.— The  Great  Placnc  of  London. 


skin  diseases  and  certain  fe%'ers  during  the  raw  weather 
of  autumn  and  early  winter,  such  diseases  as  ileus,  that 
are  miitc  removed  from  weather  influences,  exhibit  curves 
wUdk  show  no  obedience  whatever  to  leaaao,  but  only  a 
■■cceswon  of  sharpy  inegular  setratures  mifmhliin  the 
teeth  of  a  saw. 

Atropi^  and  debility  are  most  fatal  to  the  very  youiig  in 
smnmcr,  bat  to  the  aged  in  winter ;  in  the  former  case 
the  complication  being  with  bowel  complaints,  and  in  the 
latter  with  diseases  of  the  respiratory  organs.  The  annals 
of  influenza  show  that  a  special  character  is  given  to  this 
epidemic  according  to  the  season  of  the  year  in  which  it 
occurs.  Thus  when  it  occuri  in  spring  the  head  and 
nervous  system  arc  most  affected,  but  the  bowels  when  the 
epidemic  prevails  in  summer  and  autumn. 

Fig.  39  shows  by  the  doubly-dotted  lin&  or  highest 
curve,  the  weekly  mortality  of  London  dtUUglAe  Great 
Plague  of  1665,  the  lower  dotted  curve  the  mean  weekly 
mortality  of  the  last  six  plagues,  and  the  solid  curve  the 
mean  weekly  mortality  from  all  other  diseases  during  the 
CBBtimiance  of  the  b»t  six  plagues.  The  manner  in  which 
the  plague,  M  a  death-producer,  obeyed  the  weather  is 
striking,  and  full  of  interest  It  did  so  exactly  in  the  way 
in  which  we  have  seen  bowel  complaints  to  be  influenced 
by  weather.  The  curve  of  mortality  for  the  plague  bears 
no  rcscnibUnce  whatever  to  that  for  typhus,  or  indeed  any 
other  disease  except  bowel  complaints.   The  fact  that  j 


the  progress  of  deaths  from  plague  in  relation  to  weather 
resembles  so  closely  the  corresponding  progress  of  deaths 
from  bowel  complauts  raiaea  the  quntion  whether  thna 
may  not  be  a  closer  affiance  between  them  than  haa  been 
suspected.  If  we  are  correct  in  regarding  sachamwition 
as  a  fair  ootcome  this  hivestigation  of  the  rdauons  of 
weather  and  health,  it  results  that  such  investigations 
may  occasionally  point  to  a  seat  of  morbid  processes 
which  have  been  cloaked  by  prominent  phenomena, 
apparently  of  a  primary,  but  in  reaUty  of  a  secondary 
character.  AuxAMiWR  BucBAir 


NOTES 

The  death  of  Sir  Josi&h  Mason  on  the  i6th  inst.,  nt  the 
advanced  age  of  eigh^>tix,  doses  a  reanrkable.ciiwr.  Bora  at 
KiddenninstKrbihnmblecbenntaacai,  ht  hspu  Hft  as  a  stratt 

hawker  of  cakes,  and  after  trial  of  thoemakiog,  baking,  and  a 
vaiiety  of  other  things  in  his  native  place,  be  went  to  Birming- 
ham niiU  fouDiI  cinplLiyuiciit  in  the  gilt  toy  trade.  In  18Z4  he 
set  up  on  bi$  own  account  as  a  manuiactnrei  of  split-rings  by 
nMchioeiy,  and  be  aftermids  added  Ute  msnuhfture  of  stee 
pea%  of  which  be  bcesaw  lesUj  the  largest  producer,  though 
less  known  .than  GQIott  and  Iffldiell,  owing  to  his  pen*  being 
supplied  by  Messrs.  Terry  of  London.  Me  shares  the  credit  ot 
p«fecting  the  modem  steel  pen,  the  history  of  which  practically 
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dtata  ftooi  the  discoveiy  of  the  art  of  ifillldlH  bjr  machinery. 
Sir  Jod&h  Ma-mn  a1sr>  carried  on  for  IBU|^  T^V*  business  of 
ebetzo-pUting,  c  ipiicr-smclting,  and  {mlia<nibber  malcin^,  al>ng 
with  the  bUe  Gcor^jc  Richard  Ell-.in^on.  Whil.  Ik  very 
much  a  self-taught  man,  his  very  liberal  bencfacuun^  indioLted 
Us  MMC  of  the  vahie  of  g'  >od  edncation.  Cooipicaotu  among 
liMwii  <he  Knlinfraii  OrfhaHug^  wtebliahed  at  >  total  outlay 
of  SDObOOor. ;  nd  Oe  aajfieott  gift  to  Biniin^iaB  of  a 
Sdence  College  (the  building  of  which  cost  6o,ocxd.'.,  while 
the  total  vahte  of  the  endowment  is  prohably  little  short  of  a 
qmMv  cf  ft  adUtoa)  fa  inA  in  pobfie  mmmr. 

OVK  Headers  will  leant  with  prafonod  aoROW  the  lou  whidi 
hiologioBl  science  has  sustained  in  the  death,  at  the  ooBiparatively 
early  age  of  hli>  rjiio,  uf  one  of  it.  itio.l  brilliant  and  (jificd 
cnlttTators,  Prof.  Kollestoa  of  Oxford.  He  had  tpeut  the 
greater  port  of  the  winter  in  SoMluni  Bwope,  hu  medical 
adviam  haiviqf  hoped  fhat  a  inner  dimale  aad  rot  hooa  hi« 
ineiMMit  Ubonii  nright  have  aTcrted  the  nahdy  widi  wUdi  he 

was  ihrcatcnc:).  All  jirocautinii^  !ii>WL'vcr  j.ruve'l  uiiavailiti;;. 
lie  returned  to  EnglouJ  about  a  fctrtui^ht  a^o  iu  a  ^.iikiog  stale, 
md  died  at  hi&  home  on  Tliuriday,  the  i6th  inst.  We  propose 
to  1^  «  (ketch  of  Dr.  Kollc4on's  adcntific  career  in  oftr  next 
iMuahcr.  Tminedietely  after  the  fimcral  a  meetiag  «f  Pimf. 
Reileetan's  old  pupiU  was  held  in  the  Museum,  with  the  object 
of  perpetuating  his  name  by  some  suitable  meniDrial.  A  ct>m- 
uiittcrc  WAS  fLiriucd,  illi  power  to  aJd  to  its  iimiibcr  ;  the  follow  inj» 
gentlemen  being  elected  honorary  secretaries  ; — IJr.  C.  Man&ell- 
Moollin,  17,  George  Street,  Hanover  Square,  W,,  and  Dr. 
Theodore  Adand,  St.  Thomas's  Hospital,  S.E.,  Lendoa; 
llr.  E.  B.  Poultoo,  U.A.,  Wykchaa  Houiw;  aad  Mr.  A.  P. 
Hwmib  M.A.»  Aoalmucd  DepartaMot  Maacii%  Oifaid. 

The  Councfl  of  Ow«M  Coilac^  at  tibeir  meetiag  oa  Fri- 
day, June  17,  elected  Dr.  Ardmr  Sdiuster,  F.R.S.,  to  the  Fro- 

fcssL)r!.bi|i  of  Apjilied  Mathematics  iu  Owi'iis  Cu'lege.  Dr. 
Schuster  miu>  a  distinguished  student  uf  Ov\l'iis  Cullc.:;e  in  1870- 
71  ;  he  then  iK-uceedeJ  tu  Germany,  studying  mathematics  and 
phjiics  under  Kirchliofl^  Weber,  aad  Helmholu,  On  lus  rctaia 
be  fint  occnpied  the  positien  of  Demootntor  in  Phjrfca  at 
Oweiis  CoIlBije,  lectur'n^  on  the  Mathcm.it ic:il  Theory  of  Elec- 
tricity. Afterwards  he  conti  tued  his  studies  at  C'anil»ridge  under 
Maxwell  and  Rayleigh,  pablishiog  several  papers  on  the  higher 
braoehes  of  physics.  In  1874-7$  he  waa  intrusted  with  the  con- 
9mttfi  the  GewiHicnt  eapedition  toohaerve  the  total  edipse 
1b  ShuD,  the  results  of  Ua  efeeervatioBB  heing  printed  in  the 
FMosofMral  Trantartimt  for  1878.  la  1878  lie  undertook  a 
similar  expedition  to  Col  irml  i,  and  in  the^foUowiBg  yCBT he  WaS 
elected  a  Fellow  of  the  Koyal  Society. 

The  Davis  series  of  lectures  upon  zoological  suhjeets  will  be 
jjiren  in  the  lecture-roam  in  the  Societ)'s  Gnrdens,  in  the 
Xfjgeat's  Park,  on  Thursdays  at  5  p.m.,  commencing  June  16, 
aaUfem  j— June  16— 'Whales,  by  Prof.  Flower,  LL.U.,  F.R.S. ; 
Joae aj— Dolpihias,  by  Prof.  Flower,  LL.D.,  F.R.S.  ;  June 30 
—Extinct  British  Qu.-»dnipeds  by  1.  E.  llarting;  July  7— The 
Limb  of  l!i:d,,  IVof.  W.  K.  Tarl^cr,  F.U.>.  ;  July  14 -l;ird.s. 
Ancient  and  Modem,  liy  \V.  A.  l  orbes;  July  2 1  — Z<K)lo^ical 
Garden-,  by  I'.  L.  Scbtcr,  F.R.S.  ;  July  aS— Chameleons,  by 
Pivf.  Mivait,  F.K.S.  Theae  ketaics  will  be  free  to  FeUows  of 
lheSadetya«d  their  Mends,  aad  toother  visitors  to  die Gaideas. 

Amo.vg  other  features  of  the  fortbeomii^  meeting  at  York, 
the  noUe  GniUOieU  is  placed  at  dw  AModation's  use  as  rccep. 
tkaraoo.  the  theatre  ol  Ae  HawuB  of  the  TeilnUre  FMIo- 
sopUeal  Society  liu  beeu  granted  for  the  Geological  Section. 
The  heantlfal  grannd<>,  con  aining  the  rain>!  of  St.  Mary'*  Abbey, 
win  be  t.j  eii  t  .  members  and  associates.  The  \'a-'r.  hire 
Mne  Arts  losticutio.i  will  also  be  open,  and  the  great  hall  will 
beoMdfiarioiBeardieefeniBgiBcetimi.  The Mfautcr wtU be 


thrown  open  for  iftUhm.  BaMikHB  aic  being  vifalmiA  to 
several  places  of  intaest,  indnding  Scarbonxigh  («l«ette  Spa 
Company  give  fine  admissions],  Whitby,  Castle  Howard  aad  dw 
works  of  Mema.  Bolduw,  Vaq^ai^  and  Coi,,  at  IfiddiM- 
borough. 

Trbu  has  been  leeently  some  talk  of  establishing  at  Athens 

or  Smyrna  an  American  Institute  for  the  trainin;^  of  .Arch.volo" 
gi-sts,  and  as  a  permanent  committee  for  archxoloTical  research 
and  correspondence.  T»u  institutes  vtith  like  ^ms  are  at  pre- 
sent in  existence,  viz.  the  German  ln«^»hnt  fjjg  udiiiolQgicGlia 
Corre^Modenz,  having  its  seat  b  Rooae,  with  a  braneb  in 
Athens,  and  the  £coIe  Fran^aisc  d*Atbtue>,  which  has  a  br.intli 
in  Rome.  Mr.  Thomas  Davidson  dc:>cribes  the  work  of  these 
in  a  lecent  issue  of  the  Natitm,  and  advocates  gmyiaa  ia  Ifee 
place  for  the  American  InatitBle»aa  oifcriag  a bmr pnaaitag 
field  «f  weeawb  than  AAeni^  iHiile  there  wodd  he  a  better 
prospect  of  getting  any  antiquities  discovereil  f.^r  museums. 
The  cost  of  .such  an  in.-titution  is  estimated  at  5000  dollars  to 
!>e:.;iii  vwih.  fur  a  library  and  ntieflHiy  appacatOl,  ftOd  abo«t 
(>ooo  Lidll.irs  a  year  afterwards. 

The  fourth  and  fifth  numbers  of  Nuturtn  for  iSSi  contain 
interesting;  summaries,  by  Dr.  Hercules  Tomo,  of  the  results 
obtained  by  him,  during  the  Morwcgian  Arctic  Eapedition,  of 
thadepteof  the  Arctic  aeat;  the  amount  of  salt  eontafaied  in 
the  water  .at  various  depths  and  at  different  distances  from  land  ; 
and  the  variations  observable  in  the  relative  quantities  of  the 
different  constituents  uf  tlie  air  contained  in  sea-water.  In 
regard  to  the  latter  point,  it  may  be  observed  that  the  mean 
amoant  of  oxygen  present  in  the  air  was  found  t  >  dimlaidi  with 
iannfaiing  depth  below  the  laiiMe  of  the  water  tnm  3S*3  et  dm 
■nftoe,  to  33*8  between  tooo  and  1400  fathoms ;  whlb  the 
rel.ntive  quantity  of  the  nitrogen  present  ro^c  with  the  increased 
depth  from  13' I  at  the  surface  to  14  between  600  and  1000 
fathomv  Carboideacidwaifoand  Iralh  in  a  gaseona  and  hatfe 
fonn. 

We  notice  a  very  iiitercs'.ing  lecture  which  has  l>cen  given  at 
St.  Petersburg  on  the  use  of  the  heliograph  during  the  Trans- 
Caspian  war.  The  heUognaph  a«cd  in  the  Kostiaa  amy  is  that 
of  Mans^  aad  the  alphabet  it  the  naual  one,  that  of  Morse.  The 

smaller  sjrstem,  which  is  employed  in  cav.iby,  uan^mits  ^i.jnalsto 
a  distance  of  .seventeen  miles,  and  the  lar^^er,  employed  in  forts, 
Ika^  a  duuUc  pow  er.     All  iiidc|K!iiden;  •■.uts  uf  the  army,  CD 

their  march  to  Akbal-Tepe,  had  their  "  heU3grapii-dmft%"  and 
owing  to  the  farij^  dlgr  «r  dm  altppeb  aad  to  dm  ieidl  OBBBlnr. 
the  heU^paph  ma  aoadaaoady  need  far  establishing  cotamni* 
cation  betnctu  different  parts  and  small  detachments  of  the 

aririy.  'Hid  lielio^rajih  was  at  work  during  all  the  b.itllcs,  and 
ex|ierinients  \Ncrc  made  as  to  the  nse  of  it  during  night,  by 
means  of  lunar  light,  as  well  as  with  special  Umps.  The  latter, 
however,  being  led  with  tarpeadae,  vhkh  enporatea  very  leea 
during  dm  hot  days  of  the  saaunar,  did  not  reader  great 
service.  It  was  ob.»cr\'cd  also  that  the  si,;ht  of  those  w  ho  receive 
the  hclio^am  gct^  very,  so jn  fatigued,  which  occa-ions  error. 

But  oltogetlier  the  heliegnph  hae  (wdared  ««iy  fmt  aartlDm 

duriiij^  this  campaign. 

Tub  French  Minuter  of  Postal  Tdegrajihy  recently  sent  to 
the  several  td^gmphie  offices  fonaa  for  laoording  all  the  obaer- 
vaiiont  oonneeted  with  tlraadcnlaraH.  The  fbnas  have  been  ' 
drawaapbgr  M.  Mncnt,  dm  head  of  the  Meteowloigical  Ofiea^ 
aad  ptiatcd  at  its  ffmrwiff, 

A  aBPORT  has  been  preaented  to  the  Paris  Mnnidpal  Conacil 
00  the  stale  of  tdepbonic  eaehanges  in  Paris  and  the  propriety  of 
putting  a  tax  on  them  for  the  use  of  sewers  in  which  the  wire- 
are  located.  The  number  of  tdepbonic  hall>  will  be  increued, 
aad  lia  of  dmm  wffl  be  otabUdied  durdy,  vUch  vlU  bilac 
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their  number  to  tML    At  present  the  number  of  prr-^mj  renting 
u  a  little  OKin  titan  tooo,  and  the  average  number  of 
\ffm  a  little  aMwe  ttan  five  a  day  far  each. 

M.  Makey  has  iisked  the  Paris  Municipal  Crnmcil  f  >t  the  grant 
ef  a  apace  of  laoo  metres  in  the  Park  of  the  Champ  de  Marc  for 
tHalillilitii^  a  loalqglcal  atatioa ;  taut  each  a  laife  qiace  eooU 
aot  be  afforded  whhoat  inconvenience  to  foot-pa  we  ngen,  so  he 
baa  accejited  the  grant  of  a  ipaoe  wbi^  was  tcndend  to  bin  at 
IlMgr»  in  tha  Park  of  Piiaoei. 

Tbk  Congrk  arcMologiqne  of  France  holds  its  f.irty-eighdi 
session  at  Vaunes  (Morbihon)  on  Jone  38.  Among  other  snb 
jectii  tu  U- dibcuxbC'J  ;ue  the  megalitluc  monuments  of  the  Gulf 
of  Morbihan,  the  c]ironulogy  of  Kepulture»,  influence  of  mmI  on 
tin  diMiUiation  of  mci>alithic  munumeiits,  bronae  objects  and 
gains  foond  In  tombs  of  Hrittanjr,  Gallic  and  Roan 
Bf  wiM'KoauHk  nsMdsB  Ib  Bifttany. 

TWBMTV  ahoels  of  cartfaqoake  were  reported  fraai  Sst  Ivan 
Zdina  aad  Bhaadotoc  (Hangaij)  between  Maj  ao  aad  June  7. 
Some  mibar  mmi*  abodes  also  occurred  on  Jane  tl  aad  12, 

The  Cancasbn  Masenm  at  Tiflis  ii  fast  approadlinc  oom> 
pletion  under  the  active  and  energetic  direction  of  Dr.  Raddc. 
The  Msimn  from  Western  Europe,  who  are  expected  at  the 
Arducological  Congrem,  will  already  find  a  tolcnbly  mimeroHs 
oollertioB  of  natmal  UHiMjf  objects  aad  aicbwologlcal  apeuliucu. 

The  discoveries  of  remains  of  paUeolithic  man  in  Ivossia  con- 
tinne  to  be  moat  iatetettiqg.  Rccentlj  M.  ShaposbDikoff  dii- 
covend  a  great  quaatitjr  of  itone  impleBienti  in  tbe  ^strict  of 

Valdai,  where  a  forest  has  been  cut  down  atu!  the  wini  ha:^ 
denudated  the  «and  of  the  suhsoil.  The  iniplrrnuu':,  !k.I  M)g  to 
four  categories  :  (1)  kt.ivc^  ami  i.nv,  i  ml.ir  lu  tliL>-c  of  M  lUvticr, 
St.  Adiea],  and  Solntre,  more  perfect  tluui  any  found  previously ; 
(4  ibe  same  ta  arimataie,  most  accarate^  aad  naide  of  die  finest 
kind  of  flint ;  ibey  might  have  been  used  as  oraaments,  or  for 
tattooing;  (3)  fibres  of  animali  and  men  made  in  flint,  and 
relief  pictures  of  the  same,  ahsi  in  flint  ;  (4)  ornamental  de>ij'ns 
on  stone.   The  coUection  is  veiy  rich,  especially  in  miniature 


A  L111LE  Imok  jua  publiilied  by  the  Kos-sling'sche  Bucbhand- 
kqg  (Gttttav  Wolf)  of  Leiprig  iaaamed  "  NatarwisieBichaftiich- 
■■thfnwtisAei  VadaBBcam,'*  beine  an  alphabetical  and  qrite- 
aalic  comjilation  of  all  modem  puMicatiwis  io  the  duaiaills 
of  natural  scienees  and  mathematics. 

At  tbe  Beetiag  of  dw  South-Eaiteni  Kailway  Coayaay  die 

other  day  Sir  Edward  Watkin  announced  the  com;>lete  SaocOiS 
of  the  preliminani'  liorings  of  tbe  Channel  Tunnel,  and  tbe  reso- 
lution of  hib  own  Coui|>auy  on  this  side  and  the  French  Com|nny 
Oil  the  other  to  malce  a  further  imporlant  step.  A  gallery  seven 
Ibtt  in  dlacMlcr  baa  already  been  driven  iirom  tbe  shaft  near 
Abbots'  Cfifffor  balf  anUe  towards  France,  and  an  agreement 
kas  been  made  to  posh  forward  a  simil  u  licadway  under  the  sea 
for  a  mile  on  each  .side  of  the  Channel.  At  the  present  rate  of 
progress  this  will  probably  be  done  within  the  next  ■in  months, 
aad  then  it  is  expected  that  die  further  nine  miles  on  each  side 
will  be  undertaken  at  oncb  All  the  condiiioBa  seeni  fisvoorable 
to  tbe  iMoject.  Tbe  soil  is  found  to  be  exactly  similar  at  bodi 
ends.  It  i  ,  as  w.i:,  expected,  grey  c!i:dk  impcrvi  >u  t<j  wat.r  ; 
aad  there  u>  every  reason  to  antieipatc  tliat  it  will  be  fouii>i  to 
stretch  in  an  «alll«k«n  lied  acnes  the  Channel.  La»t  w  eek  the 
awchineTy  eaeatated  ibty^evcn  yards  of  lineal  dutaace,  equal 
to  aboot  tffo  miles  a  year.  At  tUs  rate  fhe  two  lieadways  m^ht 
meet  under  the  middle  of  the  Channel  in  aliout  five  ycirs  ;  .-.n  i 
probahly  a  nearly  equal  period  might  be  occupied  in  enlarging 
^  iMre  seven-feet  bnnow  to  a  capadons  nflway  tunnel. 


It  is  proposed  in  Edinburjjh  to  make  a  three  months'  trial  of 
lighting  Prinoes  Street  and  the  North  Bridge  as  far  as  the  Tron 
Chareh  widi  tka  eloebie  Hgbt,  on  Oe  Bnuh  qnten. 

liiKMiNGiiAM  has  resolved  v>  invite  the  British  Aiaodatian  to 

hold  their  annual  meeting  for  iSlij  in  that  tow  n. 

'1  HE  lailt  nunitxrr  of  the  jFournal  de  Pkysiqu{  dcscnties  a  set  of 
registering  electrometers  and  magnetometers  which  are  bei^t 
tried  at  the  Coll^  de  Fiance.  The  magnetic  ban  and  die 
apparatnsgoneiallyafe  vcryanall.  The  iastrvneats  kave  been 
invented  by  M.  Ma:cart,  who  bdievcs  they  will  give  tmt* 
worthy  results,  and  will  cojipare  favourably  witk  Iba  lai(e 
magnetometers  nsed  in  Kew  a*l  other  places. 

The  past  winter  cold  in  Norw.ny,  between  October,  1880,  and 
March,  18S1,  ha.s  excelled  the  n  irnial  mean  by  7*  C.  The 
grc:\!L->.'.  cuM  yet  re,L;i  tcrcii  at  ^i^iy  "f  '.lit-  N  'rwo.j^sn  metcorvdo- 
g<cal  stations  occurred  between  January  13 and  1  j.  At  Kara^ek, 
tbe  lowcet  tempentnre  was  observed  on  Pebimiy  4,  when  die 
thermometer  fell  to  -  50**6  C,  the  loweit  ewer  noted  InMofway 
with  truitworthy  iutranenlk 

A  wosK  on  the  BnltarfKca  of  Earope^  iUaitnled  aad  de* 

scribed  by  Dr.  Henry  Charles  Lang,  F.L.S.,  will  shortly  he 
published  in  about  twenty  monthly  parts.  It  will  give  accurate 
Cidourcd  figures  of  all  the  si>e^ies  of  Rhoi>ah>crr.i  found  in 
Europe,  showing  both  the  upper  and  under  side  where  ucccsMiy, 
as  well  as  the  diSerenoGB  of  eea.  if  requiring  a  separate  fifaref 
and  the  most  impoctaat  of  the  named  varieties  will,  wkaa  pea> 
sibic,  be  also  represented.  Typical  itloitratloafl  of  larvae  and 
pU|Me  will  from  time  to  time  a|.;icir.  The  figures  will  l>c  dra'.vn 
from  sped  jicns  in  the  author '»  ollection.  Tbe  dcscrijiUon  of  a 
species  will,  whenever  poauble,  include  a  notice  of  its  ttaaalbc* 
mation,  habitat,  and  timee  of  agpeamaeni  along  with  d»  piia- 
cipal  synonyms  and  necewary  tefereneta.        afMngement  and 

iiu  ncncLiture  be  mainly  th .Ke  of  Dr.  Standin^er's  wclI-Vrn  iwii 
ca'.sl  ■i;uc.  Each  part  will  contain  four  coloured  jjl-itcs  and  six- 
teen pa^es  of  letterpress.  The  co»t  i.  very  uuHit  iaie.  The 
puhhdicTs  are  Messrs.  Kceve  and  Co.,  of  Ueniietu  Street, 
Covcat  Oafdcn. 

THB  additions  to  the  Zoological  Society's  Gardens  during  die 
put  wedi  indnde  a  Chacma  Baboon  \jCptatipkaI»s  pcrcariut) 
from  Sonth  Africa,  presented  by  Mr.  Thomburgh-Cr  jpper ; 
four  Harvest  Mice  i.J/«s  minu/us),  liriii  b,  j>re-Liit'.'I  by  Mr. 
Henry  Laver  ;  a  Banded  Cra^s  I'mdi  {Por/Ai.'a  cimta)  from 
Queensland;  two  Yellow-belluil  l.i  >thrix  {/.intArix  lutem)  front 
India,  presented  by  Mrs.  Ilylioa  JoliSe ;  a  Red-lcggcd  Partridgie 
{CaeeaUr  n^),  European,  presented  by  Mr.  Arthur  Morrdl, 
School  Ship  Ct>rH:i<aJ/ ;  a  Horrid  Rattlesna'AC  (Cn'/it/«J /I'rriVaj) 
from  Bahia,  presented  by  l>r  A.  Stradlin^,  C.M.Z. S.  ;  a  l  atas 
Monkey  {Cerecpitherus  ruhf  )  from  Wcil  Africa,  a  lilue  J.iy 
{CjHundtta  erutafa)  from  North  America,  purchased ;  a  Rhesus 
Monkey  {MaMtrnt  trftknaa),  a  Cape  Buffalo  (fiiiMtta^it\ 
born  in  the  Gardens  ;  seven  Au'stralian  Wild  Docks  (/f«<UM/(r> 
cUiosa),  live  Chiloe  Wid|;cons  {Manett  fkitMntit),  a  Mandarin 
Duck  {Aix  qaleriiiila/n),  t^vj  Gcoirro>'»  Doves  [Peru/rrn 
gfffjrou},  two  Turquoi^inc  Parrakcets  (Emfhtma  fukMla),  bred 
in  tbe  Gardens. 


ASTRONOMICAL  COLUMN 

The  Solar  Paralla.\. — At  the  sitting  of  the  Parii  Academy 
of  Sciences  on  the  6'.h  inst.  M.  Ti  --«craii<l  coni  nunicaled  a  note 
received  fr  jm  Mr.  Todd  of  the  office  of  Wvc  American  E/hcmfrij 
at  \Va-hin;;ton,  giving  tlie  value  of  the  solar  jiirallax  deduced 
from  the  ]>hotographio  opemtion^  of  the  American  exi>ediii  jus, 
as  detailed  in  the  "General  It.scussion  of  Rc-ults,"  a  volume 
which  has  just  been  issued.  Tbe  number  of  photographs  Is  213, 
distributed  over  various  stations  thus  :— 
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Putting  i/A  for  ihc  correction  of  the  difTerence  of  K.A.  between 
the  Suu  and  Vetius,  i/D  for  the  correction  of  the  difference  of 
declination,  and  t  for  that  of  the  awnmcd  value  of  tile  p««il«' 
(8'''848)  the  solution  .<f  the  flqgfltwM  of  oowdidon  fiOROpoodiiig 
to  the  distance^)  givc»— 

tfAa4-I**l8l  ...  2**21$  —  d^»-¥d''V3ffi'^^'*>A}^. 

Sifflilarly  from  the  equattons  CMlwpoiBdlilg  to  niglet  of  poiitioa 
there  result — 

dK-\\'''Wi  ...  dDsft-cf-^  ...  tf»s •|.cr'os5aAo'''os9S. 

Combining  these  values,  the  final  results  become — 
</A=+o»-o76  ...  i/D=+2"o83  ...    ir- +o"o3S±o"*034, 
and  the  corrected  value  of  the  solar  parallax  is  that  S^'SSj.  It 
will  be  seen  that  the  magmtadea  of  the  probable  enws  en  wf 
Ittft  Ib  prapoilIoB  10  iIm 


Biila's  Comit  in  1805.— TboM  who  have  ihem- 
selvea  with  the  hiatoiy  of  this  remerltAble  comet  will  remember 
that  «t  Hi  appearance  towards  the  end  of  180$  it  was  laf.t 
uLm  iwl  im  Europe  by  TbnlU  at  Maneilica  on  the  evening  of 
SwcaberSb  at  which  time  it  was  at  its  least  distance  from  the 
Mrfhi  aod  Wm  aoving  rapidly  southwards.  The  comet  was 
then  visible  to  tlK  naked  ^e^  and  it  M-as  known  that  it  would 
probably  ooatlmw  10  far  aone  days,  and  might  attract  attention 
in  the  Other  beninbere.  Bat  there  was  no  aoitheni  observatory 
la  at  wt  lint,  ftofc  BiM«4»  ia  hk  Mstcrly 

iiiftat^Rtkn  on  the  aoliaa  of  BUali  9emM,  Novkcd  how 
greatly  observatians  taken  b  the  sootbcm  btnisphare  at  this 
appearance  might  have  contrflntcd  to  the  progreu  of  the  theoiy 
or  the  eonut  Gansc  was  then  applying  his  mtOnoit  far  li» 
determination  of  elliptic  orbits^  or  rather  of  orUis  without  the 
assomption  of  a  particakr  conic  section,  and  it  eodd  hardly 
have  hai'pcncd  that  «ith  good  southern  obscrvatioiis  the  natnre 
of  this  comet's  orbit  would  not  have  been  detected  from  tiie 
observations  of  180&  and  the  couiet  aught  thus  have  been 
re-ohBerrcd  in  tSia,  If  not  in  1819^ 

Up  to  a  ^ite  recent  date  it  was  not  known  that  the  comet  bad 
been  otaannd  in  the  other  hemisphere,  bnt  Prof.  Winnecke  lias 
discovered  (when  he  docs  not  say)  some  observations  made  at 
the  HnriliM  MM.  Malavois  and  Dapelonx  on  December  14 
and  15.  They  were  brought  to  light  while  he  wis  inquiring  into 
the  poiodicity  of  the  comet  detected  at  Sttaartw^  by  Dr.  Ilart- 
wig  cm  September  29,  1880,  and  he  gives  an  account  of  them  in 
the  last  numlier  of  the  V'ierteljahrsuhrift  Jtr  AstroHomitcktH 
Cestllxhaft.  They  are  entitled  "Observations  snr  la  Comirte 
qui  a  paru  ii  I'lle  de  France  dans  le  cours  de  frinuure  au  I4<  par 
M.  Malavois  et  M.  Dupeloux."  M.  Mabvois  states  that  he  was 
apprised  of  the  appearance  (>f  the  cuiuct  on  the  morning  of 
IJcccmher  14.  ,  Four  days  previously  (.ami  therefore  the  day  after 
it  Has  la.st  seen  :n  Kuropc)  it  had  been  detected  by  MM.  Lajirie 
and  Dabadie,  the  one  a  censor,  the  other  a  professor  of  the 
colonial  Lycce  :  they  had  remarked  that  it  had  pa.sscd  in  a  very 
short  interval  "  over  the  space  between  the  c(in>tellaliotis  (irus 
and  Pavo,  movini;  almost  froni  nortli  l  j  -i  uth.  On  the  evening 
of  Dcccraljcr  14  Malavois  "  avcc  un  cxcclU  nt  c\tant  .i  lunettes 
d'nn  pied  de  rayon,  '  measured  the  di>tn;jcc  uf  the  comet  from 
Achcriiar  and  Canopas,  and  llie  distance  l.ctwcen  the  >tar'i,  and 
Prof.  Winnecke  ha.^  been  at  the  trouble  to  retluce  these  ol«serva- 
tions  accviratcly,  and  to  conipaic  them  w  ith  Hubb.ird'-  cleuictit-- 
ftUh  the  aid  of  an  cphcmcris  calculated  therefrom  I  v  11  err 
Kaufniann.  Referring  to  the  above  ii.entioncd  pcriixlical  for 
p.irticular-,  «  e  may  say  that  Hubbard's  orbit  is  found  to  place 
the  con.ct  loo  much  to  the  west  by  13'  in  ri^;ht  ascension,  ai  d  in 
decliijation  one  minute  to  the  north.  Hut  while  Rivint;  these 
ditlcrcnces  L>etwccn  calculation  and  ob-erv.ition.  Prof.  Winnecke 
tnly  .lini-.  at  provinij  th.it  lliela's  comet  was  recognised  in  the 
tuulliern  hemisphere,  and  well  oh;-crved,  considering  the  means 
availuhlc. 

llie  dc  crijition  of  the  CMmct's  ajii'earaiice  i^iveu  by  Malavois 
is  worthy  ot  |  .".riicuh'.r  remark  . — "  Cette  cun  etc  est  ]  hoto- 
spherique,  c.  a  d.  ciUouree  d'unc  ^pliesc  huuincusc  <l"nt  Ic 
tiianietre  m'a  -enib'.e  itre  en  tol;ihtc  ,l\  iiviri  :i  45  minutes  : 
mais  la  parttc  la  plus  lumincu.se,  ou  I'aiircolc  vuc  au  commence- 


ment da  crepuscule  du  -oirn'ctoit  guere,  ijue  de  20  a  25  minutes  ; 
on  la  di-tinguoit  alois  ires  bicn,  landis  qu';i  peine  ou  pouvoit 
apercevoir  Ics  ttoiles  de  7"^  grandeur.     La  comitc  vue  avec 
une  lunette  qui  gros-s.t  sci/e  fois  le  diamctrc  des  objcts  m'a  pani 
diviice  en  deux  \iax  une  petite  band  obscure  ;   j  ai  jugc  son 
diaiiietre  ap[>arent  d  environ  une  minute,  mai>  lei  bords  m'ont 
semblc  confu>eineiU  ternancs   ct  ic  foudrc  avcc  la  lumiere 
ncbulruse  ;  une  1  toile  lic  4'  i  5'=  grandeur  que  je  distinguai.s  trcs 
bicn  dans  I'aureolc  a  4  ou  5  minutes  de  la  comcte,  s'est  trouvce 
dans  unc  ]iosition  et  unc  distance  uillereute  par  rapport  a  cei 
astre  donl  le  uiouvcment  propire  ctoit  en  effet  considerable, 
comme  on  la  voir."    Malavois'  observations  were  limited  to  the 
eveoing  of  December  14,  absence  preventing  his  observing  it  on 
the  folloM  iri^'  n:^ht,  and  clouds  interferii;g  on  Dcceml.cr  16  and 
175  and  he  adds  :  "  le.s  jours  buivans  j'ai  cc^sede  l'a]>crcevoir.'' 
Prof.  Winnecke  draws  attention  to  the  rcmaiKable  appearance 
of  the  comet  under  a  power  of  16,  in  the  eviiiently  s.mall  tele- 
scope, and  asks :  "  Can  w  e  recognise  in  the  '  1  elite  bande  obscure,' 
which  divided  the  head  into  two  |  arts,  the  cummcnccment  of 
the  action  which  led  to  the  highly  important  result,  that  in  1846 
and  185a,  instead  of  a  single  comet,  two  were  observed,  and 
later  the  comet  has  been  no  longer  visible  as  such."    In  connec- 
tion with  the  Mauritius  observation  it  must  lie  remembenBd  that 
the  aspect  of  the  comet  was  particularly  noted  on  December  8^ 
when  It  was  nearer  to  the  earth  than  on  December  14,  by  Olbers, 
Be>sel,  aad  Gaoas^  who  agree  ia  their  description  :  on  the  same 
evening  it  wio  easimtiKd  and  nieasared  bv  Scuroeler  with  power- 
ful  idiOTg  telMBBpci  at  liHwwhai.  Neither  obserrer  has  any 
refcrcBOC  to  flie  lypttiaiica  of  •  dhMoB  in  the  head  of  the 
comet  00  Alt  datSi  Olbcn         it  had  a  spall  but  verv  dis- 
tinctly defined  nHkub  ranrnuided  hvan cilearivaaebttiotity, 
without  any  tmmm»  of  a  ttU."  ne  eoaMtwaa^Mble  to 
the  naked  eye  with  Iha  hri^tnais  of  a  Mar  of  fha  aM  or  ibarth 
Bogaitnd^  and  conld  be  well  seen  after  the  nooa  had  ilicB. 
ScMoetor  noted  that  without  the  telescope  it  appeared  iMailfai 
lam  as  the  moon :  in  his  13-  and  I5*feet  reflectors  it  was  a^< 
vei^  maeh  diminished,  his  measares  giving  a  diameter  of  imly 
si  nunntcs :  the  diameter  of  the  briglitcst  part  of  the  Badeas  ht 
round  to  be  4"'05,  and  that  of  the  whdo  aaeieBS  6''42;  if  a 
divirioo  had  eaisted  at  the  date  of  these  measures  it  is  hardly 
prolwUe  that  It  would  have  been  overlooked  by  Schroeter.  At 
the  reappearance  of  the  comet  in  i8a6»  and  again  in  183a, 
nothing  of  the  kind  «as  remarlced.   Hubbard,  we  luiow,  coa^ 
lidcred that  the  dinsioB  of  the  eoaiei,  iiroaiiriiataver  cainit 
might  be  prodaceJ,  took  plaee  at  the  cm  of  the  year  l844» 


GEOGRAPHICAL  AOTES 

Ths  hydrogra]  hic.1l  cxpediiion  for  the  exploration  of  the 
mouth  of  the  Oi  1  Kivtr  has  started  (r:  m  Si.  I'ctersl.iurg,  It 
COn.si.*t.s  of  four  (■Iticcrs  of  ll>e  navy,  one  .i-trniinmer,  M.  Fuss, 
and  two  students  of  (he  SL  Petersburg  University,  -ine  of  whom 
is  a  furgeou  and  the  other  a  zoologist.  Two  .small  steamtwats 
were  sent  to  I'erm,  en  the  Kana  lUver/.aad  tbey  wOl  be  tnun* 
ported  to  the  Obi. 

Hfrr  ^MECKkiED  l  ANGbk  (  f  \  icnna  IS abOUt tO  Undertake 

an  txploring  tour  in  Arabia  ui.dcr  tlie  au.spices  of  the  Vienna 
I  Geographical  tjociety.  His  re:earehes  will  be  manly  of  a 
linguistic  nature,  but  cicniii'ic  ic  carchisnol  exclodeU  iiom  his 
Jirogrammc;  he  ha^  piep.->rcd  hsnvsclf  foT  the  1 
few  years  at  ibc  \  icniia  University. 

s  Tmk  geographical  department  of  the  British  Museum  during 
the  past  year  was  deprived  of  the  scn-ico  of  its  able  curator, 
Mr.  R.  H.  Major,  throngh  ill-health,  ami  on  his  retirement  the 
oppoitunity  wss  takan  to  reduce  it  to  a  sub-department.  If  we 
may  ju<igc'by  the  Bowly  published  report  of  the  British  Mnseum, 
this  change  has  not  teuded  to  increase  activity  in  geo^pbical 
matter.',  and  among  the  most  interesting  acquisitions  ofthc  past 
yiar  all  that  can  be  mentioned  seem  to  be  some  old  pkns  of 
towns  and  the  like. 

In  the  last  volume  of  Cansti!.ir  Reports  S.  de  Zuocato  at 
\'eDice  fiimidies  an  interesting  map  showing  the  lines  proposed 
and  in  course  «f  ooMtnMstioB  tct  the  completum  of  d»  netsrork 
of  railways  in  Venethi.    M.  Consul  Fenal  also  contributes  a 

plan  of  the  Havre  docks. 

It  is  announced  that  the  I'orlugnese  travellers,  Cn.[  ello  and 
Jiiens,  are  al  out  to  publish  an  account  of  their  i  \i  ed:i:uu  under 
the  title  of  "  De  llcnguella  as  terras  d'laoca.''  The  work  will  be 
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lanwi  in  puts,  mad  when  complete,  will  lam  two  volnaies, 
illnlntod  with  atgniTingi. 

Herr  ScHiiLER,  whj  WAS  sent  out  by  the  German  AfHcu 

Society,  has  returnee!  ti  Zaiuibar  after  founding  a  station  at 
Kikoma. 

The  Italian  traveller,  I'iai^gi.i,  returneil  to  KliarUim  on  April 
jO.  It  IS  bclievcil  there  th.\t  he  will  lie  ajiiH.ui'r  i  i;iivcrn'.>r  of 
the  KajJioda  district,  and  that  the  Austrian,  Mania,  will  become 
governor  of  the  province  of  the  Bine  Nile. 

The  Scientific  Commission,  recently  despatched  from  Paris, 
has  arrived  at  Zanzibar  on  its  way  to  examine  M.  Paiva's  vast 
CBwenon  io  the  Zambesi  reioon,  which  it  i«  pro(H>seJ  to  develop 
hf  aieani  of  ■  C03ipnf .  Tlie  Commi-.! ion  is  to  investigate  the 
HM)uiiim  drf  fly  taniton,  diiefly  with  r^gud  to  the  mineral 
WMkh  nppond  to  ntit  tiun* 


PHYSICAL  NOTES 

A  raw  mgndii  ago  the  nhwoawnon  of  flw  **fMii«v  ittic" 
of  koD  was  enunined  bgr  11.  L.  Varenne,  who  tttrilmted  it  to 
the  pnnBC*  of  a  film  of  ntlnm  add  gas  upon  tha  asfaee  of  Ac 
aataL  The  tpwMion  has  been  reoeaUy  retnvestisated  hr  M.  E. 
Bihart,  who  6ada  nawn  to  donbt  M.  VamnaPt  eondntloiu.  M. 
Bihart  atata^  thai  aay  oaMliiot  afant  aidi,  and  angr  daoaldiring 
agent  hhiden,  the  prodacdon  of  paadvlty. 

In  a  long  memoir  presented  to  the  AciJcuiic  (1l>  Scic'ice-;  by 
Edmond  ami  Henri  UeCiiuercl  sjuie  very  valuable  tiata  arc  given 
respecting  the  flactuation^  of  uiider^jrouiid  te  iijicratures  during 
1880  beneath  diflTerent  surfaces.  Their  ob^ervatiaiiii  extended  (o 
a  depth  of  36  metres.  The  floctnations  were  of  less  extent 
beneath  herbi^  than  below  a  bare  soil,  the  maxima  and  minima 
bdng  more  retarded  and  of  less  amplitude  in  the  former  ease. 
Another  interesting  pome  is  the  protecting  effect  of  a  bed  of 
■aow.  Thooj^  the  temperature  of  the  air  fell  to  -  15*,  and 
cootraoed  below  for  long  periods,  that  of  the  surface  of  the 
soil  was  rarely  beljw  -  i",  never  below  -  l'-^. 

AccoRtilXG  to  Nicii  an  1  Winkelimnn,  who  liavc  lately  studied 
the  expansion  exliihitcd  by  In-muth,  cAst  iron,  and  other  metals 
daring  their  solidification,  the  specitic  i^avity  of  bismuth  is 
between  1031  aud  fo^gy  time?  a*  great  in  iIk*  li<iuiil  as  in  the 
solid  state  ;  a  sample  v\hosc  (salid)  density  was  !o"2  assumed  a 
density  of  1077  when  melted.  The  ratio  of  the  density  in  liciuid 
State  to  that  in  solid  state  wa';  greater  than  unity  al  o  for  the 
nelalt  tin  and  zinc,  the  ratio  for  tin  bcin;  fooyo,  and  for  zinc 
■  "OOS.  Oar  reuiers  w  ill  doubtless  recall  the  recent  experiments 
of  Mr.  Wrighiion  and  Prof.  Chaadler  Robeits  In  the  sane 
direction. 

Hkkx  Stacker  cmdadecfion  azperimental  inqn{r7(ffW. 
Amh.  No.  5),  that  the  gases  chlorine,  bromine,  and  iodine,  in 
r^ard  to  thermal  behaviour,  form  a  group  by  themselves  among 
biatomic  Erases.  The  ratii  of  the  kinetic  energy  of  the  pro 
ere>-;-. c  mu'ion  of  the  molecules  to  the  total  energy  is  different 
Ijr  them  frojj  th;it  f.>r  the  others.  In  their  molecules  the 
atom^  seem  to  have  a  ilitfercnt  reciprocal  action.  From  the 
behaviour  of  bu!o:nic  [;nscs  it  is  inferred  that  neither  Ijoltz- 
mann's  nor  Maxwell's  supi)o>i!t  in  as  to  the  nature  of  the  mobility 
of  atoms  in  the  gaseous  molecule  has  a  general  validity. 

With  regaid  to  tito  MAjeetof  hot  iet^  HoffWdflier  daseribei 
fresh  experiments  {IVSed,  Ann.  No.  5),  and  he  finds  that  so 
long  as  ue  thermoDCte^balb  is  wholly  summnded  with  dry  ice 

its  temperature  does  not  reach  o*.  If  the  thermometer  rises 
hi^er,  either  the  bulb  is  no  longer  quite  covered  with  ice,  or 
it  u  surrouoded  witiiwateri  along  with  a  thicker  ice  layer.  The 
anther's  method  was  to  have  the  thermomeier-bulb  fir^l  coated 
with  ice  in  a  separate  vessel ;  then  introduced  into  die  beating- 
tal>c  and  fi.xed  in  a  caoutchouc  stopper ;  this  tube  b  Connected 
thro  .1  tube  and  spherical  vessel  with  the  air-pninp,  and  with 
the  sphere  issnroanaedwilhaealdaiistnrewluletMvacunmis 
produced. 

The  sttbiect  of  doable  refrietion  of  light  in  moving  frictional 
limdds  has  been  taken  up  anew  by  Herr  Kondt  ( iVitd.  Ann.  No.  5), 
Bsag  a  method  which  Maxwell  did  not  succeed  with,  viz.,  rota- 
tioa  of  a  qdinder  within  another  cylinder,  and  sending  a  beam 
of  pobiiiad  llaht  in  axial  direction  throneh  liquid  in  the  annular 
MMioe.  Hen'KndtfoCpotilivennlisrnthisway  with  various 
Uqnlda.  i.  Theaaoant  of  intcfial  fiictioa  of  liquids  is  not  a 
CBttte  ONaiwenent  of  the  owuiiwuc  of  doable  reftactloa  hi 


motion;  Kquids  with  soiall  friction  givine  considerable  refrac- 
tion, and  vut  vtna.  2,  Tbe  liquids  whi^  with  small  internal 
lirkUan»  prove  doubly  refractive,  belong  to  the  so-called  colloids 
(ffdatilie,  gum,  collodion)  or  the  ol!-.  Sulnt-o  is  of  cry^talloirts 
did  not  give  the  phenomenon  by  tbe  melh  id  described.  3.  The 
douMc  refraction  did  not  markedly  affect  the  rotation  of  the 
plane  of  polarisation  in  the  circnUrly  polarising  liquids  (but  the 
strongest  refraotioo,  it  is  to  be  noted,  produced  a  difference  of 
only  about  half  a  wave  in  penetrating  a  pretty  long  column  of 
liquid).  4.  In  eol]odion>soluttons  the  axes  of  the  double  refrac- 
tion do  not  lie  in  the  aamuths  required  by  theory.  The  anomaly 
was  not  accounted  for.  Herr  Knndt  initfaer  offers  some  general 
remarks  on  the  relationt  between  the  elastic  properties  of  uqnidsj 
their  coeffidcnti  of  ftktlea,  and  flic  donhle  lemaUoa  dovelnpea 
in  them. 

It  has  been  Utherto  supposed  fliat  Vght  directly  reflected  from 
a  diftsction-grating  has  the  same  state  of  polarisation  a^i  light 
paMdbg  jthrough  the  same  plate  unruled,  or  reflected  from  its 
smooth  snrfnce.  Herr  Frohlich  now  finds,  with  a  very  finely* 
ruled  grating,  that  it  is  not  so.  The  proof  and  numerical  aasonnt 
of  Uie  difference  are  indicated  in  ^Vutl.  Ann.  No.  5. 

In  the  cold  of  last  winter  M.  Damien  {yatrm.  JtPhys.,  May 
investigated  tbe  indices  of  refraction  of  water  oadcr  0°  (r'.<-.  in 
surfn^n)  down  to  -  8*.  He  measoniiheindtDCBoaiKsponding 
to  the  tliree  hydrogen  linaa  br  the  prism  awihod.  Starting  with 
a  temperature  of  +  20%  he  fiat  oanbiMd  M.  Jaodn^  OManra- 
tioB that  the  poaiMethraHA  tfaeauuJaaBBi  of  daadbrdowast 
at  att  dalaib  Ot  eoM  oflM  iBfioi^  «ad  Iw  fMhar  fcottd  tttt 
iheiBdiecaeoatfame  to  iaerease  below  awo^  ttwtgh  the  density 
dlatilnWwa.  The  variations  of  the  indices  ai«  very  small.  M. 
Dandca  hopei^  nett  wlnlert  to  apply  the  interferential  aadiod. 
(The  use  oTImring  mixtores  does  not  present  such  fevounUe 
conditions  ai  the  very  slow  cooling  of  the  atmosphere.) 

Recfnt  re>earclies  by  Hcrren  Sohncke  and  Wangerin  ou 
Ne»to;/>  rini^-.  {\Vu\l.  Ann.  No;.  3  and  4)  appear  to  require  a 
c  jnsidcrablc  cliangc  of  ideas  as  to  this  phenomenon,  and  more 
cijiecially  as  to  the  place  where  interference  occurs.  The 
starling- {x>int  was  an  experiment  in  which  the  rings  produced 
by  a  beam  of  parallel  sodium  light  falling  at  an  angle  on  a 
horizontal  plate  above  a  plane  convex  lens  were  examioed  with 
a  microscojie  inclined  at  the  same  an^le,  and  capable  of  being 
moved  horizontally  as  well  as  in  the  direction  of  its  axis.  The 
inicrovcope  was  first  so  placed  that  one  part  of  a  dark  ring  was 
as  sharply  defined  as  possible ;  the  instrument  being  then  movad 
along  to  another  ring,  or  another  part  of  the  aame  ting,  it  was 
found  necessary  to  move  It  axially,  higher  or  lower,  to  get  the 
mariaMimdefiaHion  f  >r  tUxt  part  t  fakhcitb«  that  the  riiiigp  do 
not  liaiBahariaoBtal  uUuc,  but  In  aeoM  odMr  poddoo.  The 
araonnis  of  adal  dispiaocaent  for  dUimnt  parts  of  the  riaff- 
system  were  euefdly  aoMd.  For  details  of  the  icsolts  we  must 
refer  to  tbe  origfaial,  neidynothw.  inter  alia^  that  dw  plaees  of 
interfemm  in  die  phae  of  iaddnce  going  dnough  the  centre 
of  the  ilags  aaeas  to  lie  la  a  atnl|(ht  line  rising  towards  the  tide 
whence  tte  11^  eones.  la  a  eeatral  pbute  at  r^ht  angles  to 
that  of  incidence,  all  the  places  are  at  the  same  depth.  Herr 
Sohncke  undertook  the  experimental  port  in  this  investigation, 
whik  Herr  Wangoria  has  worked  oat  the  theory  of  the  phe> 

AccoKOiMO  to  eaperiawali  hf  Hetr  Xmdt  {Wkd.  Amu 
No.  4),  die  oomnon  >BrftBa4eBiloa  iMtwem  Uqidd  nad  na 
deceases  ooaiiderably  with  Inenaiiac  pceame  of  pa  ia  die 
case  of  alcohol,  ether,  alcohoBo  iohmaa  of  ealdam-^hloride^ 
sulphide  of  carbon,  cUomfbiai,  aad  water.  The  decrease  is 
greater  at  low  pressnrea  than  at  hi^  For  a  given  liquid  it 
varies  with  the  aatare  of  the  aas  eoBpressed.  with  alcohol, 
ether,  aad  aleohoUe  ddwid*  oicaldam  solution,  air  causes  a 
greater  deerease  of  the  capilhtry  constant  than  hydrogen.  The 
decrease  b  so  groat  with  aome  Uqoida  («^.  ether  in  air)  Uiat 
probably,  with  preaiuret  reached  wttboat  Bneh  difficolly.  Uie 
snrfaoe  tension  is  nil,  the  liquid  passhw  at  ordfaiary  iempentore 
Into  the  Cagniard  de  la  Tour  sUte.  (The  author's  oaperlaaents 
were  concluded  before  he  knew  of  Cailletet's  cxperlaMUlthlwUdl 
a  mixture  of  five  vols,  of  CO,  and  one  voL  of  air  b  oompraiaad  at 
a  low  temperature  till  tbe  meniscus  of  COg  dimppean^  aad  the 
CagniarJ  de  U  Tour  state  is  reached.) 

The  ratio  of  intensity  of  the  two  Boffina  fines  has  hectt  estk 
mated  by  Herr  Dietrich  (MVii/.  Amm.  No.  4)  using  apparatas 
of  great  dispersion  with  a  VkrordC  doable  slit  giving  one  spee> 
traa  above  aaodter,  aad  aUowli^  of  diaplaoeaient,  so  that  one 
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of  tke  two  llMt'ia  <ne  ipednB  it  btoan^  directly  over  the 
otbcr  ia  lbs  odMC  tpMlnm.  Tbe  pbotometric  parts  indnded  a 
Nicol  capable  of  VMSm,  a  right  and  left  routing  double 
quariz,  and  m  fiwd  moal.  Tbe  Bwan  value  of  the  ratio  soutcht, 
maiiMaMMaMalioalhnedam^Wtti^^ovii  theprabaibk 
«Rar  of  an  observalian  being  ±.  o'o^z. 

The  amount  of  electric  ex|>ansion  in  caoutchoac  has  lj«en 
investicpited  Hcren  Kortewc;;  and    lulios  {WUd.  Ann, 

N'  I,  4).  They  u-L-il  t;il;-cs  of  white  vulcaiiiicd  cauutch'  UC  made 
insula!  m^;  in  •.\alLT  liy  I'oinj;  kept  twenty-fuur  hokir^  in  oil  ;  the 
ttjl>c  wa>  (illcvl  with  v(;itcr  liuJ  placed  in  a  water-hath  (to  fori;i  a 
condcn-scr),  while  'lyiin  •■-lutic  prc-.surc  was  varioi,  .md  the 
chitn^ei  of  vol.-.oic  >n.tr  iiK'a  aie-i  by  means  uf  a  connected 
tabe-sjrstem.  1  be  :l):uii,'e  i>t  n.jIuiuc  is  sbowi;  to  Ix;  |iri>iwr- 
tionaj  (o  the  squ.'ue  of  the  strikin'?  lUstanoc,  rmd  i:MT-elv  pio- 
pottiooal  to  the  iiqaarc  uf  the  thickness  of  lube  w.ii;.  It  i-.  the 
■we  whether  the  inner  liquid  Ijccliargcd  negatively  r;  lively. 
The  maximum  «as  reached  when  the  Holu  uiacimn:,  left  to 
ilaalft  gradually  slackened  speed  till  the  hut  spark  pa&sed.  A 
table,  giviog  also  Quincke's  data  for  glass,  shows  that  tioih  for 
Ifcia  and  for  caoutchouc  the  volunae-duiiices  are,  roughly  speak- 
iafl^  in  inwarta  ratio  of  the  oocffieients  of  elasticity,  so  that  they 
— \  be  Holbed  to  the 


UMVEKSiTY  AND  EDUCATIONAL 
WTELUCENCE 

CAimiiMis.'— Dodi^;  tbe  L«v  Vacation  diere  wHl  b*  * 
oonns  of  heioraa  in  tbe  VmrnSkf  Labonlorx  by  Mr.  Pentoo, 
oae  of  the  Demonstrators,  on  Organic  Cbenuatry.  The  Laboratory 

will  be  open  for  practical  work. 

Bnrin;;  the  Michaelntas  Tcnn  there  will  be  twelve  ooones  of 
lectures  oti  Chemistry  and  various  braoehea  of  Fbysiei»  faidndiiw 
one  by  Mr.  Shaw  on  the  Conservation  of  Energy  aoid  Theory  of 
Unitation,  and  a  course  Prof.  Lewis  on  tlie  more  CDmmon 
Mineral  kuck-Constitueuts,  and  another  on  Descriptive  Crystal- 
lography by  the  Mine. 

Prof.  Dewar's  subject  will  be  Physieil  Cheaiiaiiy  }  andasM^ 
other  advanced  lectures  will  be  a  oome on Hw General  Pimdples 
of  Cheniatry  by  Mr.  Pattison-Muir. 

Prof,  Hoghn  and  .Mr.  Tawney  wiO  divide  between  them  the 
work  in  Geolo^,  Mr.  Tawney  taking  Palseontology  in  the 
Michaelmoji  Term. 

Lectures  on  Botany  w  ill  be  given  by  Messrs.  J.  W.  Hicks 
Vines,  Saunderj',  and  Hillhoa-e.  Or.  Vines'  lectures  in  the 
Michaclm.-u  Term  «ill  be  i  n  the  Physi<ilogy  of  Plant;,  with 
practical  work,  at  (Christ's  College. 

Prof.  Newton  and  (he  Demonstrator  of  Comparative  Anatomy, 
Dr.  .Michael  l  os'cr,  and  his  corps  of  lecturers.  Prof,  flumphry, 
Mr.  Crcighioti,  anil  Mr.  Italfmir,  will  give  their  usual  series  of 
lectures  and  lieni  lustrations  Jurint;  the  Michaelmas  Tcnn.  Mr. 
Lea  Will  ^ivc  a.i.  ir:  e<l  lecture-  on  Digestion  and  Chemical 
Phy.-ioloijy,  aii.1  Mr.  I  K.^h-y  will  lic;ure  on  the  Histolggy  and 
Physioi'n;y  of  Muscle,  Nerve  and  the  Ncr\ou>  System. 

L>r.  Iir.vi!  ury  will  lecture  on  I'atholoj^ical  A:iatortiy,  Prof. 
Latham  on  (;eneral  Thcra;  culici,  Prof.  Pij^t  t  011  Clinical  .Medi- 
cine, and  Mr.  Carver  on  Clinic.-il  .Surgery. 

The  Natural  Sciences  Tri pus,  Pan  I.,  ui.Jcr  the  Old  Rejjula- 
tions,  has  ja«t  been  completed,  and  the  pa  s  list  c  iit.iiiii  the 
names  of  thirty  three  men,  and  three  are  excused  the  General 
Examination.  Tht  MCniMl  put  of  tUa  ^'t"  talccs  ptaoe 
in  December. 

The  first  jjirt  of  the  exitmiriati.  n  under  the  New  KLiiulations, 
by  which  men  can  enter  for  the  examinatii^n  in  their  iccoi'd  \ear 
if  they  prefer,  has  ju^l  rc  uliefl  in  the  pu'il'c  iti.m  of  a  list  with 
five  names,  in  alphahciicali.rder,  in  the  first  division,  viz.  Mewr*. 
Daniels  (Trinity),  Duncan  (Caius),  Ead  (Chlist'^  StacrcinglOD 
(CaiuA),  and  Wilberforcc  ( I  rinity). 

The  special  examinatioos  in  Natural  Science  for  the  ordinary 
B.A.  degree  have  yielded  seven  men  in  the  first  class  in  Cliemis-  | 
try,  and  eiuliieen  in  i!ie  -.cc  inil  cbs-.    In  Geoloj;y  thtrc  v^as  I 
but  one  man  m  the  first  and  niu;  in  the  >ccoml  class;  in  IJotany, 
one  in  tbe  lir -t  class  ;  in  /  i  1I1  ''^y,  one  in  the  second  cl.\ss. 

At  Trinity  College  the  prizx;iiicn  in  the  June  examination  in 
Natnral  Science  were  :  'lliir  1  ye.ir,  lliliicr  aiui  F^tchic;  -ccnd 
year,  DanieU  and  Wilbtrforce -,  tirst  year,  l  av^s  lleail.  Ran- 
som, Thompson.  The  pri/cn  en  at  Christ's  t^ollc-^'c  .arc  .Shipley 
(first  year),  Earl  (second  year),  and  Par kyn  (tliird  year). 

nwCbanecUarof  the  Unive»i^(the  Dnkn  of  Devondrin) 


has  («ith  the  C  iiLjurreiicc  of  Larl  Cairns  Chancellor  ol  the 
Uiiivctsily  of  Duhlin)  declared  that  the  statutes  of  Cambridge 
do  not  preclude  the  ^nlve^^i^y  from  u  in^  the  I'levious  ami  the 
Tripos  Kxaminations  for  the  purpose  of  testing  the  proficiency 
of  women,  as  sanctioned  by  the  Senate  OB  FeUnaij  If,  ^Ul* 


SOCfETIES  AND  ACADEMIES 

London 

Royal  Society,  M.iy  19.— "  Molecular  .Majfnctism, "  hy 
Prof.  I).  E.  Hui^hcs,  F.K..S. 

I.  Injituntit  an  EListic  Torsion  upon  a  .I/j^  cr  cii: 
^Itctrit  Conducting  li'irr.—ln  my  [la^'cr  of  March  7th  on 
"  Molecular  Electro-Magnetic  induction,  '  I  ihuwcii  that  duccJ 
currents  of  electridty  would  he  iiuluccd  in  an  iron  ...rc  jlacid 
on  the  axis  of  a  eoil  lhr>  ugh  which  tnteruitlcnt  currents  were 
pas-ing,  and  that  these  currents  were  produced  only  when  the 
wire  was  under  the  iufluencc  of  a  tonuon  not  passing  its  limit  of 
elasticity.  It  became  evident  that  if  the  fauennitlent  magnetism 
induced  by  the  coil  produced  under  torsron  intennittent  currents 


of  elcelrici^,  an  Jntermittent  torsion  under  the  influence  of  a 
constant  enmntaialectrfdty  or  a  constant  magnetic  field  woukl 
pradace  cimllar  cnnentn.  Thia  was  fonnd  to  be  the  case,  and 


as  some  new  phenomena  presented  thamadm  indiettbg  dearly 
the  moletnlar  nature  of  the  action^  I  trffl  deacribe  n  few  of 
them  directly  relating  to  the  subjeot  of  fiA  paper. 

Tbe  apparatns  used  was  similar  to  that  desotfted  in  mr  neper 
of  Maidi  7th.  An  iraa  win  of  an  eantiBa.  waa  plaead  In  tbe 
centre  or  axis  of  a  coil  of  silk-oovend  copper  mktt,  dieeitariar 
diameter  of  the  coil  befa^;  5^  eentiae.,  Inmnic  an  mterier  vnonnt 
drcttlar  space  of  3)  oenbnv.  The  bm  wire  is  fastened  to  a 
support  at  one  end,  the  other  pasatag  through  a  guide,  to  1  eep 
it  parallel  but  free^  ao  tliat  aaf  reqaifed  tonkin  may  be  given  to 
tbe  wire  by  means  of  n-eenneotiag  eras  or  index.  A  scnsitine 
telephone  is  in  direct  ooawnication  with  tbe  eoil,  or  n  galnao- 
meter  may  be  used  as  Ae  omcnu  ohtained  bye  slmr  clmtie 
torsion  are  slow  and  strong  enough  to  be  seen  on  a  very  nrdinaiy 
galvanometer.  I  prefer,  botrever,  the  telephone,  because  ithac 
the  inle.itimable  advantage  in  these  cxperimeuisof  giving  theeanct 
time  uf  the  commencemtnt  or  finish  of  an  electric  current.  It 
has  however,  tbe  disadvantage  of  not  indicating  tin  fane  Or 
direction  of  tbe  current ;  but  by  aMans  of  the  lonomeMr  the 
true  value  and  direaion  of  any  current  is  ttt  once  gi\'en.  The 
current  from  a  Imtteiy  of  two  bichromate  cells  is  sent  constaiitly 
through  the  wire  if  wc  wish  to  observe  the  influence  of  the 
torsion  of  tlie  wire  upon  the  electric  cwrcnt,  or  a  constanl  Gddof 
magnetic  cner^^y  is  given  to  the  wire  by  either  a  scfwrate  coil  or 
a  permanent  magnet.  'Die  currents  obtained  in  the  coil  are 
induced  from  the  change  in  the  ntolecular  '  magnetism  of  the 
wire,  but  we  may  e>iu.illy  obtain  these  currents  on  the  «  ire  it-elf 
withiiut  ai  y  coil  hy  joinin-j  the  telephone  and  rhcot'  me  direct 
to  the  wire  ;  in  the  latter  ca  c  it  is  preferable  to  join  the  w  re  to 
the  ;  rimary  of  a  small  it.fUKtion  coil,  and  the  tclcpiior.c  and 
rte  lonie  ti[>on  the  scioinlary.  a-  llieti  the  rhei  loinc  does 
not  intorrupt  tbe  Constant  cli-ctric  curn-nt  ]ti  -itii^  through -he 
wire.  As  ttieu-sults  are  idenlical,  F  i'rr'er  to  pLue  the  telephoTie 
on  the  coil  first  nanjetl,  as  the  tores  arc  1  aider  and  entirely  frte 
I'l  iim  errors  i  f  experimentation. 

If  ve  place  a  co]  per  wire  in  llie  axis  of  the  coil  we  pro<lace 
no  effect  by  torsion,  cither  w  hen  nmler  tlic  inlluei-.ce  of  a  constant 
magnetic  field  or  a  current  passing  thr  u  di  it.  nor  do  v.  c  \  crceivc 
any  elTects  if  we  pl.ice  an  iron  wire  {i  m.llmi^.  in  iWauictei), 
entirely  free  from  nia„'nctism,  and  tlitou:  h  which  an  electric 
current  has  never  pa-.sc<l.  1  mention  tin-  re.;aiive  etperiment  in 
order  to  prove  that  all  ihe  effects  I  shall  mention  are  oLt-^ineU 
only  through  the  magnetism  of  the  wire.  If  r.<>\\  I  1  iss  .m 
electric  current  fi  r  an  in  l.in'  throu.dillii  s-'nnewiic,  11- m^  kcukrs 
arc  i:  staiitly  polarisv.i,  ,ui  i  i  lia\c  nevi  1  M'I  1h'l;i  u'l  lu  'ii  tore 
the  wire  to  its  tiri^inal  i  iii.lition.  and  the  nua^jUcti-sati  11  induced 
by  the  I  .Tisage  of  a  current  is  tar  mere  f>o»crl'ul  r-.nd  more 
jXTsistont  in  SI  ft  iron  tliaii  tcrripercd  steel.  This  may  l>e  due, 
h<isse<.cr,  t  1  ihf  f.Kt  lli.it  in  tempered  or  softened  steel  we  find 
traces  only  of  a  current  during  the  rol.nion  by  torsion  of  its 
molecoles  some  two  to  three  degrees  of  sonometer,  whilst  inn 
gives  constantly  a  current  of  70  {«<inometric  degrees.* 

In  order  to  obtain  these  currents  we  must  give  a  iMMt 
torsion  of  5"  or  tC  to  and  fro  between  its  rcro  (loiut.  WelSoB 
have  a  current  during  tbe  motion  of  the  index  to  the  ri|^i  end 
a  contrary  current  in  moving  the  index  to  the  left-   If  «e  1M  e 
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galvanometer,  wc  must  lime  these  movements  with  the  O'^cHla- 
tians  of  the  necille  ;  but  with  the  tclcpli  me  it  i;ivLs  out  con- 
tinuous soundi  for  either  movement,  the  iiitemnjtimi'.  beiti^only 
those  caused  by  the  rhotome.  The  direction  of  the  current 
has  no  influence  on  the  result ;  either  p»vitivc  to  the  free  ana  or 
index  or  negative  givc^  equal  sounds  hut  at  the  moment  of 
reversal  of  the  current  A  peculiar  lood  click  i<  heard,  due  to  the 
rapid  change  or  rotation  of  the  polarisation  of  its  moleculei,  and 
this  peculiarly  loud  momentary  click  is  beard  equally  as  well  in 
stiDel  as  in  iron,  proving  that  it  eqwQjrfolarised  by  the  current, 
but  that  its  molecular  rigidity  prevoMS  lotetkm  by  torsion. 
If  a  new  ^  'ft  iron  wire  of  t«K>  aitlbu,  (gMog HO tnca of  a 

current  by  torsion)  tiAs  pmwd  duOBgh  it  ■  inffllUlBliiy  GBDOll  of 
electrtcily,  and  then  the  wire  obwrved  free  froB  fhe  cuNHt  itielf, 
it  win  be  feond  to  be  ahnost  strongly  pohrited  «■  iriwa  tbe 
canent  was  ooostantljr  oo,  giving  br  tonion  a  ooMtaal  of  fiftv 
■ooometric  degrees.  If,  instead  of  nuibg  a  eunot  ttrougn 
thb  new  wire,  t  BMumetiM  it  stron^jr  Dj  a  permaneiit  nafliat  or 
flofl,  the  lougitafiDaTnigMtisai  jp^cs  also  jtf  cSmmaktat  fte 
lot  tonioiw  iiMt  maliew  lapid^i  so  that  la  a  few  eoolnrjr 
taoioni  tnwas  of  a  eamnt  remain,  and  we  find  also  its 
loMitadliMl  ilMiM  lliim  almost  entirely  distipaled.  Thus  there 
is  &  MBerhaua  diffcfence,  and  it  is  that  whilst  it  b  almoct 
ianoiable  to  free  tiie  wiie  from  the  influence  fnodaced  hw  a 
'  die  loagitodimd  augnetism  yields  at  onoe  to  a  few 
We  may.  however,  transform  the  ring  or  traasverial 
I  into  loqgitndinal  magnetism  l>y  stron;;Iy  magnetising 
fkewiM  alker  a  current  has  passed  through  it ;  thi>  ha^  had  the 
of  rotating  the  whole  of  the  molecules,  and  they  are  all 

  gymmetrical  with  loqgitudinal  magnetism,  then  by  a  few 

torsions  the  wire  is  almost  as  free  as  a  new  wire ;  and  I  have 
foand  tius  method  more  eflicadous  than  heating  the  wire  red  hot, 
or  any  <jthcr  method  yet  tried.  If  I  desire  a  con'itant  current  from 
I'jagitudinal  magnetism,  I  place  at  one  of  the  extremities  of  the 
wire  a  large  permanent  magnet,  whose  sustaining  power  is  five 
kilometres,  and  this  keeps  the  wire  ci'>n  tantly  charged,  resem 
bling  in  some  respects  the  efrcct>  of  a  ciruitanl  current.  'ITie 
rmagnctism  or  the  current  obtaineil  by  torsion  is  not  so 
from  this,  oiy  strongest  magnet,  as  that  produced  by 
(dc  passage  of  a  current,  hcinjj  only  50  sonomctric 
daBOMU  place  of  70*  fur  lL.;t  ''■un  I  1  'Jir  ;  .v  iin'  of  a  current. 
Tfif  iMw  twistinc  of  a  !■  .r>;^'itu  liiiaJ  mrifjrict,  without  regard  to 
the  mtifl"f1  of  it~  molecule  having  no  ciTect,  is  proved  by  gts-iiig 
torsion  to  a  steel  wire  ^ir  mgly  ni:i  jrieti  <m1,  when  only  traces  of 
a  current  will  i>c  -.ccn.  jjcrli.ip-  one  or  two  dc^jrces,  and  a  con- 
stant s  lurce  of  ma{jneti>m  or  electricity  then  giving  no  mea?iTal)Ie 
effect. 

If  wc  magneti-c  the  wire  whilst  the  current  is  passing,  and  keep 
the  wire  constatitly  uliargcd  with  both  magnetism  and  clcctrici'y, 
the  cuTcnts  ;ue  at  onci-  <tiinini^hed  from  70''  to  30".  h.ivc 
heic  two  liistitict  ni.i^iietic  iiol-ariNation"!  at  right  ■  to  each 

Other,  ami  no  matter  what  [lolc  of  the  magnet  or  I'f  the  current 
the  effect  i-;  greatly  dimini  hofl  ;  the  r'jtalion  iif  the  two  polnr- 
itics  would  now  re<]uirc  a  far  greater  arc  than  jircviously,  1  he 
importance  of  this  experiment  cannot  as  yet  he  n]  preci-iteil 
until  we  learn  of  the  great  molecular  change  which  has  really 
occurred,  aad  ndilcii  we  ofaierve  Imr  bj  liaqilj  dimiaiihtrt 
effects. 

If  wehe.it  'h-.'  ■,\ire  with  a  spirit  flame,  we  finil  the  sounds 
ii).Te.i-('  i.ii'iii:v  from  70  logo,  being  the  maximum  slij^htly  bcl  >«• 
retl  heat.  I  h.i.e  already  remarked  in  my  previous  paper  this 
iiu;rca.^c<!  mulecuUu  activity  due  to  heat,  and  its  effects  will  be 
more  dearly  demonstrated  when  we  deal  whh  the  SOWlds 
produced  by  iutermittent  currents. 

2.  Infiumct  upmt  tk*  M«Ueular  Slrwturt  9/ an  fivm  «r  Slid 
Hue  ty  aUttrieUy  or  MoKietitm. — Being  desirous  to  Bodify 
the  apparatus  altMM/  described,  so  that  it  wonU  only  give  in- 
dications  of  a  enrrcBt  if  they  were  of  a  spbal  natore,  ne  wire 
WM  kept  rigidly  at  it*  aaio  «r  Minor  torsion,  and  Oil  coil  was 
made  so  that  it  ooald  retolw  on  an  axis  perpendinder  to  the 
wfan;  br  tWeneiaib  Hit  wire  was  free  fnMnitndn,tlw  centre 
nraaaof  tftaeefl  wonUceineidewiAfbttof  the^rin.  Thus 
wlftaati^AtflopMrwire^  weshonldliaveaooatpleienrak  but 
if  tUi  wirelbmed  a  ririit  or  lefMnadei  haBx,  the  eoO  would 
recpiire  moving  throiup  a  ^fCB  dcone  (on  nn  aiUtniy  leale) 
oenesponding  to  theuaaeteranddoKneMof  tiietiiirwiathe 
helfat;  the  d^rees  tfaroigh  wUch  the  coil  moved  were  calibrated 
in  mfBoeeto  ioiown  copper helieci.  50*  equalled  a  copper 
wiee  I  nilUm.  diameter,  fonned  into  a  Imk  of  s  centua. 
whose  spiral  tun*  ware  lepaiated  I  oentinL  apart. 


la  order  to  obtain  a  perfect  wri,  and  wide  rcidings,  with 
small  angular  movement  of  the  coil,  it  is  necessary  that  the 
return  wire  should  be  of  copper,  3  millims.  diameter,  oflferh^ 
comparatrvely  little  reiiitaBCC^  ud  dHt  it  ahonld  be  perfectly 
parallel  with  the  steel  or  iron  wire. 

The  rfaeotome  is  joined  to  a  battery  of  two  bichnmafe  cells, 
and  by  means  of  arerersing  switch,  an  intermittent  current  of 
eltNr  dinctioa  can  be  seat  ttarough  the  wire.  The  telephone  i  s 
joiaed  direct  and  aloBa  to  ttK  eoi^  thu«  no  currents  react  upon 
the  coil  when  papendienlar  to  tne  iron,  and  its  retnm  wii%  if 
not  of  a  spinT  natu*. 

PUdng  an  iron  wife  0*5  dbnutar,  and  paaafaig  acnrrent 
through  iL  I  ftttod  a  diMwe  hnd  tnhen  plaoe  ainSir  to  those 
indicated  in  awpamr  of  lurdi  tytb  j  bat  it  was  ao  diflScult  to 
keep  thoi^vnemmmagMtiiin  aw  ali[dft  nuleaUar  strains, 
that  I  ptefeiied  and  naed  only  In  An  mUHiw  tmeriments 
tcMfpeiedited  wh«(hnittiagneedlm  linnndmo^mAl).  AU 
the  effects  are  greatly  aagnoted  bf  ttense  of  hran  wirb  bat  its 
molecular  ehutichy  is  io  graat  flwt  we  eanaot  preserve  ae  mma 
lero  of  reading  for  afiwr  aaeoads  tccether,  whilst  wfthatea^ 
o'5  millim.  diameter,  tte  eliects  rennnned  a  eona^aat  natfl  w* 
renKnedHie  caoae. 

I  have  not  as  yet  been  able  to  obtain  a  steel  wire  entirely  6ee 
from  magnetism,  and  as  magnetiion  in  steel  has  a  renanafale 
power  over  the  direction  of  the  spiral  currents,  I  will  tint  een> 
sider  those  in  which  I  found  only  traces.  On  paving  the  inters 
mittent  current  through  these,  the  sounds  were  excessively  feeble 
for  either  pol.iriiy  of  current,  but  at  each  reversal  a  tiM|le  land 
click  could  Ix:  heard,  showing  the  instant  reversal  of  the  mole* 
cular  polati^.  Ihed-^reeof  coil  indicating  the  twist  or  spiralily 
of  the  cnrrent  was  ^  on  each  aide  of  its  tme  zero.  The  wire 
was  now  careiully  BMgaetised,  givlag  10*  on  each  side  for  d  iffercn' 
currents.  The  positive  enternig  at  north  pole  indicating  10° 
right-handed  spiral,  negative  entering  the  same  pole,  a  left-handed 
spiral,  we  here  see  in  another  form,  a  fact  well  known  and  de- 
monstrated by  Dc  la  Rive  by  a  different  method,  that  an  elcc'rie 
ciirreni  travels  in  spirals  around  a  longitudinal  ma:;nei,  and  that 
the  direction  of  this  spiral  is  entirely  due  to  which  pole  of  an 
electric  current  enters  the  north  or  mvl  Ii  p  I  I  propose  soon, 
however,  to  show  that  under  certain  condiiions  fhrso  effects 
are  entirely  reverr^l. 

If  through  thi'  m-ignctised  wire  I  pa.s";  a  constant  current  of 
two  bichromate  cells,  and  at  fhe  iamc  •.tme  nn  iniermittcnt  one, 
the  spiral  is  increased  to  15  ",  but  the  direction  of  the  intermittent 
carrcnl  entirely  depends  on  that  of  the  const.int  current  :  thus, 
if  the  jKi-itive  of  the  constant  airrent  enters  the  north  pole,  the 
intermittent  povitive  slightly  increnses  the  spiral  to  17°,  and  the 
negative  to  13',  both  being  right-handed  ;  the  two  ^eros  of  the 
constant  battery  are,  however,  as  we  mi^ht  expect  from  the 
prcccilin;;  experiment,  on  equal  opposite  sides  of  the  tnie  zero  ; 
Iau  if  we  magnetise  the  «ire  whilst  a  constant  current  is  jiassing 
through  it,  a  very  great  molecular  disturbance  takes  place  ;  loud 
sounds  are  heard  in  the  telephote,  and  it  iei|nires  for  each  cur- 
rent a  niovenicJtt  of  the  coil  of  40*,  oratnla!  for  the  t«ii  currents 
of  80°.  Thi.s,  however,  i-  no',  the  or.ly  chanjjc  that  has  taken 
pLice,  as  we  now  find  that  b  itli  const;iiil  currents  have  a  rij^ht- 
handti!  i-piral  ;  the  positive,  under  which  it  wa-^  m.ifjneti.swl,  n 
ri};ht-h.iiii!ed  ^i>iral  of  95°;  the  negative,  a  right-handed  spiral 
of  15',  ATid  the  true  Central  or  zero  point  of  the  tme  cnnealt 

indie.iles  a  permanent  spiral  of  55'. 

This  wire  w  1.  ni.ij^tised  in  the  nsnal  way,  by  drawinij  the 
north  (xjIc  of  uiy  magnet  from  the  centre  to  one  extremity,  the 
south  fro  M  the  centre  to  the  other,  and  this  reneateil  until  iti 
maximum  effects  were  obtained  ;  in  this  state  I  found,  sliding 
the  coil  at  different  portions,  that  the  spiral  cinienU  wave  aq|Ba( 
and  in  the  same  direction  throughout. 

It  now  occurred  to  me  to  try  the  effect  of  using  a  ringle  pole 
of  die  magnet ;  this  was  done  whilst  a  ooostant  curreat  was 
passing  throi^  the  wire,  commencing  at  tbe^oatwmlty, ; 
the  positive  joined,  drawing  the  north  pollettriMghl 
of  the  wire,  podthre  toWMlls  'the  ^negative ;  dw 
was  most  remaifcablc^  as  A*  llmi  wire  now  gave  oirt  at  load 
la  a  pieee  of  Irak  mJ  fte  dyae  on  tfweafl  ritowed 
The  eomtant  end  IuMfiidlMM  onwti  now  Anwad  far 
polarity  a  remarkably  Strang  iig|te-bnHded  twilt  ^  fhe  posi- 
tive 900  right,  and  the  negative  t50fl|ht-huriedi|mnli{  the 
molecular  strain  am  its  wire  Cram  the  reaction  of  the  electric 
cttirent  upon  die  mohfnlir  nMcneltam  wnt  lo  crcnt^  that  no 
perfect  aero  wodd  be  oblataMd  at  mqr  poiat,  a  liut  abtaady 
»  wire  was 
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tertkry  cnncMt  that  wperpoicd  ihemwlTaupon  ihe  secondary, 
lo  order  to  ootnp*re  these  spiral  canent*  with  thone  obtained 
from  a  kaowa  helix,  I  found  that  taking  a  copper  wire  of  .similar  ; 
rfklMtff  (0*5  millim.),  and  winding  it  closeljr  upon  the  steel 
wire  Ml  Mm  to  each  centiuieirc,  having  a  total  of  200  turn;, 
wUh  aa  exterior  diameter  of  1*5  millims.,  withdrawing  the  steel 
wire,  learing  this  closely  wound  helix  free,  that  it  gave  .some  : 
190%  ustead  of  the  200  of  the  steel  wire  alone ;  thaa  the  ntral 
coneDts  fully  equalled  a  dofdyiRMiBd  eopper  win  keUs  of  mo 
tom  in  a  similar  length. 

If  it  were  pos..siblc  Id  t«  i'.t  a  mr»f;neti  ed  wire  several  turns  to 
the  right,  and  that  its  line  of  majrnetisni  would  coincide  with 
that  of  the  twi-^l,  then  uii  1  a-'-inga  ]X)sitivc  or  negative  current, 
there  would  be  an  appaieiu  augmcnlcii  ordimini-hcd  spirality  of 
the  current,  but  both  would  li.ivc  a  riylit-han Jed  tuiit.  The  1 
result  wrjuld,be5identical]with  the  phenomenon  dcicril><.'il,  although  \ 
the  cause  is  different. 

1  lie  explanation  of  this  phenonunoii  cnn  be  f  lohaMy  found  in 
the  fact  th.it  the  constant  spirality  n  v'  .1  ^t?^ved  is  that  of  the 
electric  current  ur.der  which  it  was  magnet i.^m,  forwhU.sl  magne- 
tising it  we  h.id  a  pTiucrful  source  of  magnetism  constantly 
reacting  upon  the  electric  current,  nnd  the  constant  spirality  now 
obser%'ed  is  the  rciuk  or  rt:ur>ii  i  f  a  violent  iivilecular  reaction 
at  the  in'^tant  of  maf^netisalion.  and  tlic  remaining  evident  path 
or  spiral  15  that  of  tlie  electric  current.  On  tc?.ting  this  wire  as 
to  it^  loni;itudinal  magnetic  force,  I  found  that  it  wa.i  lcs4  than 
a  wire  -iiiiiiiy  ma^ncti^ed  in  '.lie  u^ual  way  ;  thus  the  effects  arc 
internal,  affecting  the  pas.<af:e  of  the  elec'.tic  current,  giving 
however,  no  external  indications  (exci  ]  ;  ai  >|  arcnt  WCaknCn)  of 
the  enormous  diiiutbance  wliich  ha.s  taken  j  lace. 

3.  Afu  lii  K.'tir  Sounds. — The  jiassage  of  an  intermittent  current 
througli  iron  or  other  wire  gives  ri>e  to  sounds  of  a  very  peculiar 
and  characte  ristic  n.^'.ure.  I'age  in  1837  first  noticed  these  sounds 
on  the  magnetisation  of  wires  in  a  coil,  l^e  la  Kive  published  a 
ch;i;  tcr  m  his  "  Treatise  on  Electricity  "  (1853)  on  this  subject, 
ami  he  proved  that  not  only  were  sounds  produced  by  the 
oagnetLsation  of  an  iron  wire  in  an  inducing  coil,  but  that  sounds 
were  equally  obtained  by  the  passage  direct  of  the  enrrent 
through  the  wire.  Gauiot,  1844,  and  Do  Monoel,  1878-81,  all 
have  maintained  the  mokcolar  character  of  these  loands.  Rcis 
made  use  of  them  in  his,  the  first  electric  telepbone  invented,  aad 
these  sounds  have  been,  since  the  apparition  of  Bell's  telephone, 
often  brought  forward  as  CBdMk^taf  •  mm  fonn  of  telephone. 
These  sonnd*,  however,  for  »  fiwbia  waum  cf  electricity,  are  hx 
too  weak  foraay^ffiedpoipMeiblMt  AijwewMkuefiiland 
isteitstinKwlimiMiviAtoaibHmteaMtoedtraielim  whicli 
ttim  fhee  in  a  coadtwHpt  wife.  I  km  dm  Mid*  of  these 
'aonadiMaBiiidepwidtataicAcdof  Hasawh. 

B^d^^aMMM  of  switch  hc*. either  with  OeMfl  teLi^ 
loagitedinal  oH^KlisB  in  die  t««^  or  coeld  be  flwowB  iastaM^ 
through  the  wire  itidf»  thus  nvAA.  ofaMlwtioils  could  be  made  of 
any  diflerenceof  tone  or  force  by  then  tm  methods ;  areverslng 
key  also  allowed  when  desired  a  constant  enrrent  of  either  polarity 
to  pass  throtigh  the  wire  under  observation. 

Iron  of  all  metals  that  I  have  yet  tried  gave  by  far  the  loudest 
tones,  though  by  means  of  the  microphone  I  have  been  able  to 
hear  them  in  all  metals ;  but  iron  requires  no  microphone  to  make 
its  sounds  audible,  for  I  demonstrated  at  the  reiuling  of  mv  paper, 
March  31st,  that  these  sounds  with  two  bichromate  cells  were 
clearly  audible  at  a  distance.  A  fine  soft  iron  wire  (No.  28)  is 
beet  for  loud  soiuds  to  be  obtained  by  the  direct  passage  of  the 
eencat,  but  huge  wires  (1  millun.)  air  required  for  eqmlly  loud 
tones  from  the  inducing  ooiL  By  choosing  anj  suitable  wire 
between  these  sizes,  we  can  obtain  equal  sounds  from  the  longi. 
todinal  magnetism  or  direct  current.  Hic  wire  requires  to  be 
well  annealed  ;  in  fact,  as  in  all  preceding  experiments,  the  sounds 
are  fttUy  doubled  by  heating  the  wire  to  nearly  red  heat.  There 
aiemanf  interesting  questions  that  these  molecular  sounds  can 
aid  in  resolving,  but  as  I  wish  to  confine  the  experiments  t»  the 
subject  of  the  two  preceding  chapter^  I  will  leiate  enljr  a  hm 
which  I  believe  bear  on  the  subject. 

On  sending  an  intermittent  electric  current  through  a  fine  soft 
iron  wire  we  hear  a  peculiar  musical  ring,  the  cadence  of  which 
is  due  to  that  of  the  rheotome,  but  whose  musical  note  or  pitch 
is  independent  both  of  the  diameter  of  the  wire  and  the  note 
which  would  be  given  by  a  mechanical  vibration  of  the  wire  itseIC 
I  have  not  yet  found  what  relation  the  note  bears  lo  the  diameter 
ofdwwira :  iniicti  IhdieveithMVOMt  M  (liegiealcat  wiation 


m  different  niti  and  different  ooDdHions  has  never  exceeded  one 
octave,  all  these  tones  being  in  our  ordinary  tielile  dtt,  or  near 
870  single  vibrations  per  second, »  hilst  the  vibmtioaa 
due  to  its  length,  diameter,  and  strain  vary  many  octaves. 

I  believe  the  pitch  of  the  tone  depends  entirely  upon  molce* 
ular  strain,  and  1  found  a  remarkable  differeiue  between  the 
molecular  strain  ^au  cd  by  longitudinal  magneliini  end  the 
Iran.sverial  or  ring  rr.ignetisni  prcKhiced  by  the  passage  of  a 
current,  for  if  wc  pass  the  current  thr<  iigh  the  coil,  indocil^ 
magnctii>m  in  the  wire,  and  then  gradually  mcre.^.-e  the  loogt- 
tudinal  mechanical  strain  by  tightening  the  wire,  the  pitch  of  the 
note  is  raised  .^omc  three  or  four  tones  (the  note  of  the  mechanical 
transversal  vibrations  being  raised  perhaps  several  octaves)  ;  but 
if  we  tighten  the  wire  during  the  passage  of  an  electric  current 
through  it,  its  pitch  falls  some  two  or  tlircc  notes,  and  its  highest 
notes  are  tbose  obtained  when  the  Hire  is  quite  loose.  A  similar 
but  reverse  action  takes  place  as  regards  torsion  ;  for  if  the  wire 
is  magnetised  by  the  coil  we  obtain  an  a!mi>st  complete  ?ero  of 
souna  by  simply  moving  the  torsion  index  45°  on  either  fide,  and 
as  this  was  the  degree  which  gave  silence  in  the  previous  experi- 
ments for  the  same  wire,  it  was  no  donl  t  loie  to  the  same 
rotation  of  it>  polarised  molecules.  If  wc  now  p.vs  a  coiLstant 
current  through  the  wire  whilst  the  intermittent  one  is  upon  the 
coil,  we  hear  augmented  .sfjunds,  not  in  pitch  but  loudness,  and 
if  we  give  torsion  of  45  to  one  side  we  have  silence,  or  nearly 
so,  whilst  the  other  s-idc  it  gives  incrca  ed  tones  which  become 
silence  by  reversing  the  b.attery.  If  whilst  the  wire  by  torsion 
has  been  brought  to  rero,  we  decrease  or  inacasc  the  mechanical 
longitudinal  strain,  then  at  once  tVie  ]  r  lariscl  molrtTules  are 
rotated,  giving  lond  sounds;  and  we  furllier  reiimrk  that  when 
the  wire  is  loosened,  and  wc  ag.iin  :iijh'fii  it,  we  ijr.idually 
approach  a  zero,  ai^J  on  incieasiiig  Lbe  strain  the  sounds  return  ; 
thus  we  can  rotate  the  molacalcaqracoinpcmBdstniiaof  tarrioo 

and  longitudinal  strain. 

If  we  wish  to  notice  the  influence  of  a  constant  enrrent  pas.sini; 
through  the  wire  imder  the  influence  of  the  intermittent  current 
in  the  coil,  we  find  that  if  the  wire  is  free  from  torsion  that  on 
passing  the  current  the  tones  are  diminished  or  increased  .accordmg 
to  the  direction  of  the  cuient;  the  tones  then  have  an  entirely 
distinctive  character,  iorwlillit  preserving  the  same  musical  pitch 
as  before,  the  tones  are  peculiar,  metallic,  and  clear,  similar  to 
when  a  glass  is  struck,  whilst  tbe  tones  due  to  longitudinal 
magnetism  arednHaod  wanting  in  metallic  timbre.  If  we  now 
turn  intenf  tonion  npon  one  side,  we  have  a  aero  of  sonnd 
with  or  widiant  tike  drreat ;  but  the  opposite  dinaioii  fivca 
increased  tones  whilat  emrcnt  is  pa^ssm^  tbroueh  fh*  «4m^  hnt 
xero  when  not.  Here  ifiin  a  peouharity  01  Ihnbre  eaa  he 
noticed,  as  although  we  have  loud  tones  dtie  oahr  to  dke  eetion 
of  the  cmrent  throu^  the  wire,  the  timbre  is  no  laafer  melalUc* 
IjibI  similar  to  that  previooaly  given  out  by  tlie  inHnrnec  of  die 
eoil ;  evident!*  dien  ihe  melallie  ling  eonld  eohr  he  dae  to  the 
anfuar  pdmttatiQn  of  the  moleaucs,  aad  when  diese  were 
rotated  hf  torsion  the  tones  were  eijnalli  dmag^  in  iu  a«doii 
upon  the  wire. 

I  have  already  shown  that  a  permanent  magnet  brought  acar 
tbe  wire  could  rotate  its  polarisation,  and  it  equally  can  prodnoe 
sound  or  silence  in  these  molecular  sounds  (during  that  trie  wire 
is  at  its  zero  of  torsion,  and  a  constant  enrrent  sent  through  the 
wire  as  in  the  last  experiment).  We  find  that  either  pole  of  the 
natnral  magnet  lias  equal  effect  in  slightly  diminishing  the  sound 
W  aa  eqnsl bat  opposite  rotation  from  tbe  line  of  its  maximum 
eSects  {Bat  if  the  wire  is  brought  nearly  to  zero  by  torsion,  thea 
on  approachii^  one  pole  of  the  natural  magnet  we  produce  a 
complete  silence,  but  the  opposite  pole  at  oiKe  rotates  the  mole- 
cule to  its  maximum  loudness,  and  on  taking  away  the  magnet 
we  have  comparative  silence  as  before. 

Heating  the  wire  to  nearly  red  heat  by  a  spirit  lamp  increases 
the  tones  of  longitudinal  magnetism  indncea  by  the  coil  some 
2$  per  cent.,  but  it  has  a  much  more  marked  increase  on  the 
tones  produced  by  the  direct  passage  of  the  current  where  they 
have  more  than  too  per  cent,  mcrcase ;  and  if  we  paso  the  inter- 
mitteat  canent  through  the  coil  and  constant  through  the  wire, 
we  find  no  direct  rotation  of  the  molecules  by  heat,  although 
an  apparent  rotation  takes  place  if  w  e  hy  the  rcijuired  torsion 
first  place  the  wire  at  its  zero.  Then  on  the  application  of  heat 
faint  sounds  are  heard,  which  become  a^in  almost  silent  on 
C}oling;  this  is  simply  due  to  the  diminution  by  heat  of  the 
effect  of  the  clastic  torsion. 

Tempered  steel  gave  exceedingly  faint  tones,  requiring  the  use 
of  the  aderoplioae ;  bat  oa  meiaetisbv  iridi  a  emntaot  canent. 
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inducing  spiral  ma^juetism,  the  souniU  Sccame  audible,  some  15° 
son'imeter  against  175'  for  iron  ;  thu-;  the  molecubr  rijidity  of  i 
s-teel  as  ohserx-ed  by  previous  metlrwi^  was  fully  vi-rifii'tl.       '  ^ 

I  have,  I  believe,  ilcmon^rate'l  by  actual  experiment';  which 
are  easy  to  repeat,  lha! —  i 

1.  An  electric  current  polarises  its  c mductor.  And  that  iU  j 
DiooLular  ma^ctiMn  can  be  reeoimttad iMo u deetrie cmnt  I 

by  simple  torsion  of  its  wire.  I 

2.  Th\\.  it  i^  by  the  rotation  of  its  molecular  pobwitf  tdOM  ' 
that  an  clcclnc  current  is  generated  by  tonion. 

3.  'Iliat  tfio  path  of  an  electiie  cntitBl  tknim^  an  inw  or 

s'l  ol  uire  is  that  of  a  spiral. 

.;.  That  the  .i;rfct;on  of  this  spiral  dcpeildt  OB  dw  |Nll«ily  Of 
thr:  i:;;iTcrit,  or  lliat  of  its  magneti  m. 

V  riiat  a  natural  mugnet  can  1m.-  s  rfKliice  l,  having  its  molecu- 
lar arratijjentent  of  a  spiral  form,  and  consequently  reversed 
electric  currents  woold  DOth  have  «  nmilar  i^inil  io  fwkag 
through  it. 

6.  That  we  cao  rotate  the  polariied  molecules  bjr  toiaioa  or  a 
compound  strain  of  lon^Cudiiial  aad  transvenal. 

7.  That  the  rotation  or  nwimeiita  of  th*  noIeeiilM  pva  ost 
clear  audible  souttds. 

8.  That  these  sounds  can  to  iMNaaed  or  dacraaaad  to  aeio  by 
means  that  alone  have  pradiMad  lOtatioo. 

9-  That  hf  iSmt  iadspaadcnt  ■Hthods  the  miDe  efTects  are 
produced,  nd  Ait  dief  m  aot  dve  ts  a  simple  dtange  or 
weakeainc  of  PolarHr»  **  when  rotatka  has  taoaa  taomplete 
aame  Mecbwiieal  vwnlion  has  at  once  leahmdfht  aiaadnuim 

10  That  beat,  magnetism,  oooatant  deelrle  CUinmla,  ne- 

chanical  strains  and  vibrations  have  all  some  eflect  OH  tfae  Rsult. 

Linnean  Society,  June  2. — Sir  John  I.ubbocV,  Bart., 
F.R.S.,  in  the  chair. — Mr.  R.  Komanis  of  Rangoon  was  electeil 
a  Fellow  of  the  Society. — Dr.  G.  Hoggan  exhibited  and  m.ade 
remark*  on  preparations  of  the  lymphatics  of  vascular  walls. — 
Mr.  F.lwes  exhibited  samples  of  quinine  made  by  a  new  process 
by  Mr.  Gammie  of  Sikkiai.~Mr.  'Fh  is.  Christy  drew  attention  ! 
to  living  rubber  plant's  from  Wt-.i  .Africa,  viz.,  Urottigma  Vogdli 
and  Tabmutmoit mum  ,  r.is:j,  and  he  •^h  iwcd  products  of 
Piitada  ttrfhimhw,  vi?.,  the  nuts,  the  resin,  and  the  so-called 
butter,  scp.aratcd  froui  the  resin,  and  used  for  sweetmeats  in  the 
East,  also  Chian  turi>cntine  from  the  ^mnetrce. — Sir  J.  I.ubbjck 
afterwards  re.ad  a  paper  on  the  habits  of  .ants,  for  abstract  of 
•  f  icb  see  p.  — Mr.  S.  O.  Ridley  read  a  paper  on  the  genus 
ri''.i":ii  of  .Schmidt  and  some  other  Echinonematous  si_>onges,  | 
with  reference  to  the  genus  mentioneil,  for  which  he  accepted 
Prof.  Duncan's  name  of  Dirrhi^palum.  He  cnumerateii  three 
species  already  described,  but  assiifned  to  other  genera,  which 
mxist  be  added  t«  it ;  the  distribution  is  thus  extemlcd  from  the 
tropical  Atlantic  to  the  British,  Portuguese  and  Ceylon  Seas.  1 
He  described  a  New  Zealand  species  which  proves  to  be  new  to 
science  and  appears  to  decide  a  point  which  has  been  dis|nited, 
viz.,  the  existence  of  ceratinous  miterial  in  the  skeleton.  Geo- 
logical facts  were  brought  forward  showing  the  existence  of  the 
genus  in  the  Eocene,  Upper  Chalk,  and.Greensand  formations. 
A  new  genus  of  the  sameflnhr  ma  described,  based  on  a  species 
oTLamarcltMdtiiooAAapatieas  it  !•  doselv  allied  to /Kc^iw- 
cyliMdrus ;  {Is  dillrilnflon  ezloda  ft«n  Anbb  t»  Awlialhk^ 
Prcf.  Duncan  also  read  a  comnnnkatkB  on  two  MWipMiwof 
sponges  of  the  genos  Dirrhofiabm  fim  A*  Atkatie  —  had.— 
The  ninth  pirt  of  the  Rev.  BoQt  WatMnIs  aanDoea  of  Ae 
CkaiUHgtr  ExpcAtloM^  ftallj  FtaumtaaitdM^  urn  read  hf  die 
SecretaiT. 

June  i6.->Sir  John  Laitbadr,  Bart.,  presideiit,  la  tfw  diair.— 
Mr.  Ales.  Seaervillek  Caiit  J.  T.  Wri|^  aad  Ur.  Toibii 
Pomsti  the  Anitrallaii  explorer,  were  elected  Fdbwa  of  the 
Sodetf.— Mr.  W.  Hood  Fitch  exhibited  a  set  of  fbUo  dnnrbup 
of  flew  orchids,  specie?  of  Ofhntofltmm.—'nm  Ker.  w. 
TTiiTgins  showed  a  Holotborian  (Psolus  MuamtUtu)  got  between 
the  Fatklands  and  Patagonia,  originally  figured  by  Otho  Fred. 
Miiller  io  his  "Zoologta  Danica,"  and  now  recorded  of  wide 
distribution. — A  letter  was  read  from  Mr.  \V.  Ferguson  of 
Colombo,  mentioning  his  having  found  ffW^  arrkMtYtXrtm., 
in  abundance,  and  discovery  of  Adiantum  ^Sthittiemm,  L.,  in 
the  Kandyan  country,  both  plants  being  new  to  Ceylon.— Mr. 
J.  G.  {iaker  exhibited  a  specimen  of  the  inflorescence  of  Atot 
Parjrii,  which  bad  flowered  for  the  first  time  in  this  connlry, 
akhoi^h  the  drag  obtained  from  the  pLmt  had  been  known  for 
aooo  jcaia.-^iiifaoa-M«or  AiteUsin  then  read  a  ooaunmica* 
tim  on  fhefloiaof  the  Knraa  Vallqr,  A4^iaiiMu(Ttan  11.); 


he  showed  by  a  map  the  peculiarities  of  the  vegetation  of  the 
district,  and  in  illustration  of  his  paper  referred  to  a  scries  of 
dried  specimens  of  the  jdants  and  the  products  in  use  by  the 
natives,  and  otherwise  characteristically  interesting. — The  next 
paper  read  was  on  Central  African  plants  collected  by  M.iior 
Serpa  Pinto,  by  Prof.  Count  Ficalho  and  W.  P.  Iliem.  The 
specimens  herein  discussed  were  collected  by  Major  .'scrpa  Pinto, 
in  the  month  of  August,  1S78,  along  the  upper  course  of  the 
River  Nindi,  an  aflluent  of  the  Zambesi,  on  the  west  side  of  the 
high  plateau.  As  regards  the  climate  of  this  locality  the  tem- 
perature is  dc-crihcl  .as  variable,  the  weather  as  very  dry  during 
seven  or  ei^ht  months  of  the  year,  and  vrry  wet  during  two  or 
three  mor.ths.  Tlie  nature  of  the  stnl  i:;  ni>-tamor]ihic  argil- 
laceijus  schist  ;  the  latitude  is  I4''46'.S.,  tiie  longitutlc  20  56' li., 
and  the  elevation  1 143  metre?  alx>ve  the  ocean.  The  rest  of  tlie 
botanical  collections  made  by  Major  Serpa  Pinto  at  different 
points  of  the  jotttney,  which  were  maeh  more  considerable,  :\  m- 
lost  The  present  uttle  eoUection  eonsists  of  seventy-two  num- 
bers, comprising  sis^-fifc  species  in  thirnr-nine  genera  ;  twelve 
of  these  species  are  new  or  not  prevtoosfy  described  and  pub- 
lished, and  at  least  one  new  genns  appears  amongst  them. 
Some  of  the  specimens  are  too  imperfect  for  final  determination, 
and  aevaral  of  the  grasses  and  sedges  can  only  be  generally 
lefened  to  their  approximate  position,  and  not  specifically  ascer- 
tained. In  the  case  of  the  {wcvieady-lawm  nme^  the  aAai- 
tiesof  many  of  the  speda  «•  not  etily  wlA  tte  floeiaf  Hdlla 
in  South  AoMda,  hot  also  in  several  fanlaiwai  widi  that  of 
eatra-tropieal  Soom  Africa ;  only  a  few  of  the  spadea  are  widely 
diitribnted  in  the  tropics  of  this  and  other  cgmthieiits.— There 
fbOosred  a  paper  by  Mr.  Edward  T.  Mien,  vb.»  reviden  of  the 
Idoteidse^  a  family  of  SeaiUe-eyed  CmsUcea;  aad  aBOther  by 
Prof.  Ewart  on  the  nostrils  of  die  Cormofaat.  Cartahi  stndml 
peculiarities  in  the  latter  were  dcaoibed,  these  apparenthr  ae> 
counting  for  or  being  related  to  a  certain  extent  with  the  hanit  of 
the  bird  of  flying  with  its  mouth  open. 

Physical  Society,  June  11.— I^rd  Raylcigh  in  the  chair. — 
New  Members :  Mr.  J.  E.  M.  Gordon  and  Mr.  J.  F..  .'^tcad, 
K.I.C. — Prof.  Fleming  exhibited  a  new  form  of  B.A.  unit- 
resistance  coi!  deviscrl  by  him  for  experiments  in  the  Cavendish 
Laboratory,  with  a  view  to  cdiviate  the  leaka'^e  in  the  older  form 
due  I  1  coiiilensed  moisture  on  the  parafrlu  insulating  the  elec- 
trodes, and  also  to  facilitate  the  equalisation  of  the  temperature 
of  the  coil  with  the  medium  it  is  placeil  in.  For  this  purpose 
the  wire  is  wound  liare,  each  layer  being  insulated  from  the 
rest  by  ebonite  fenders  nilched  to  receive  the  turns,  and  the 
coil  is  inclosed  in  a  lirass  box  screwed  together.  This  box  is 
water  tight,  and  may  be  soldered  or  pronded  with  a  leaden 
washer  between  the  two  flanged  halvei»  which  screw  together. 
Dr.  Stone  said  he  usually  insulated  the  B.A.  coil,  when 
{dunging  it  in  water,  by  putting  it  in  a  beaker  of  paraffin 
oil,  which  was  tauMnad  hi  tom  in  water.  FreA 
Ayrton  pointed  oot  the  advisabiK^  of  audMn  aiming  rather 
at  turning  oot  OMl  icsistances  of  ai^deiirite  vahH^  rather  than 
wasting  Bom  aad  laereasing  the  coat  of  dw  eoib  by  adjusting 
them  to  a  ghm  Cjsnrc,  such  as  I  or  IO  ohm  .  rmf.  w. 
Chsadhr  RfWierts  icad  a  paper  on  iht  hatdenbig  and  tcmi>cring 
ofsted.  He  nohnted  oot  that  fair  quidaaa  conneotsd  with  the 
BetaDoiBr  of  aaa  or  atad  an  atmetfaig  more  atteadoB  aoir 
than  die  rdation  betweea  »  awtal  and  the  gases  it  eoaes  hitn 
contact  with  during  maanfaetnre.  The  carfaaHsatioa  of  iron  has 
long  been  of  great  hilereat^  aa  shown  by  the  work  of  Clouet  at 
the  end  of  last  centny,  aad  that  of  Margneritte  in  1865,  who 
showed  that  tbongfa  the  oonvenkm  of  iron  into  steel  could  be 
elliected  by  contact  with  carbon  even  fa  the  diamond  form,  it  is 
nevertheless  true  that  in  the  ordinary  pncess  carbooic  add  plan 
a  considerable  part  which  had  been  overlooked.  Gnliana 
1867  paper  on  the  occlusion  of  gases  by  metaU  gave  point  to 
Maigueritte's  work  by  showing  that  carbonic  oxMe  can  pene- 
trate to  the  centre  of  a  mass  of  iron.  It  is  introduced, 
in  fact,  at  a  comparatively  low  temperature,  while  a  high 
temperature  is  necessary  to  enable  the  metal  to  appropriate  the 
canon  and  become  steel.  Metallurgists  are  now  carefully  in- 
vestigating the  effect  of  occluded  gases  in  iron  and  steel.  Prof. 
Roberts  eonsidered  the  point  recenllv  raised  as  to  whether  the 
hardening  and  tempering  of  steel  might  not  be  influenced  by  the 
occlusion  or  expulsion  of  gas.  He  described  experiments  by 
which  he  proves  that,  as  steel  hardens  when  rapidly  cooled  in 
T'aiUi',  gases  could  not  play  any  part  in  the  tempering',  fif  lUo 
dwelt  on  the  precautions  necessary  to  keep  the  metal  in  the 
etpcriment  fine  fram  ncdaded  pa.    He  dma  diewed  diat 
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_  i(lDiriKiaive  oue  our  Icnbwledge  Ibat  the  diflcwflce 
bctwMB  wiwiglit  iron  and  steel  depends  on  the  curhon  in  the 
Itttn)  showed  ia  1781  that  fixed  air  could  give  op  its  carbnn  to 
iroa ;  aad  he  oondiidcd  by  shuwing  that  Keiumttr,  so  long  ago 
•s  1722,  actmlly  employed  the  Torricellinn  vacuum  in  experi- 
ments on  the  tempering  of  metal,  ihc  metal  Ixirf;  placed  red-hot 
in  a  biKbly  rarefied  aimosphcrc.  Kcaumur  als.»  had  a  clear 
view  of  the  effect  a  gas  nw^Xw.  have  oij  the  physical  pro|«riie« 
of  a  metal — a  iioint  uf  great  interest  to  physicists  in  general. 
Prof.  Ilu4;hcs  cxprc  sed  '.he  opinion  that  tciii|>et  w.is  nut  due  to 
ab-orpiion  <if  hy<lro^T^n,  but  to  the  combination  of  carl  i- .11  wuh  ilic 
ir.iii.  Mr.  .SU'ih  hail  found  that  an  clcttrically-fu-ftl  stctl  cartel 
was  i;lass  hard.  Prof.  Cluthric  cxbibilcd  a  steel  ciiain  uhu'ti  lie 
had  Ixrauttfully  blackened  liy  dipping  in  fuicd  nilrr.  The  --l^i  i 
mij^bt  be  u  cful  iti  the  artN,  and  was  perlwps  ariaiot;.iuj  tu  that 
prodncecl  by  UarflT'-;  prl^cc^-.  Lord  Rayleiijh,  M.  Wak-nn,  Mr. 
Lecky,  Dr.  Colhti,  h'rr-f.  Ayrt.  n,  and  ethers  c  iitiimcil  the  di  - 
cussion. — Mr.  (irant  then  re.id  a  paper  on  curves  of  ek-ctro- 
ma^'netic  induction,  which  lie  had  traced  out  by  meaas  of 
primary  and  'ccondary  coils,  slidinfj  on  frames  a.s  to  take 
differeiit  pioitionii  with  restwct  to  one  anr)tlu-r.  The  paper  ua.* 
ttlustratrd  by  experiments  and  diaf^ram*. —  I'rof.  Keinhuld  then 
reiul  porti  ms  of  a  paper  by  Pruf.  .s.  ('.  rhompsoii  on  the  opacity 
of  tourmaline  crystal.-;.  1  lie  optical  and  electric  properties  of 
the^e  cry-'aU  arc  rcl.T-lcd  ;  .<nd  I  rof.  Thomson  propiiund*  .m 
etphin  •ioii  of  this  cnnnecMon  iMued  00  the  late  CI  rk-Maxwcll's 
cU'.'it..  ,,,:iL;:i<'tit-  theory  of  iit^ht.  Tlwfillpiperinll bc  pibliched 
in  ihc  yuuiMoi  of  the  Society.  • 

Meteorological  Society,  June  15. — Mr.  G.  J.  Symon«, 
F.K.S.,  president,  in  the  chair. — Eleven  genttetnen  were  eircfed 
Fellow-,  of  ihc  Society,  vi/.  F.  (  rowley,  A.  M.  I>nvi<,  Rev.  K. 
Drake,  F.  II.  D.  Kyrc,  \V  M.  Gibson,  F.  W.  Maihew,  J.P.. 
D.L.,  T.  l'.irncll,  M.A..  K.R.A  S.,  [.  Ricby,  T.  G.  Kylands, 
F.L.S.i  K.G.S.,  H.  Smith,  .iml  A.  H.  Wood.— The  following 
paixT-  wen:  read  —The  u*e  of  synchronous  nictciro'o^'ical 
chnrt>  for  dctcrminint;  i:iein  values  over  the  ocean,  by  t. harlcs 
Mariliiiij,  1.  .M.S. — The  climate  of  Fiji,  by  K.  L.  Holmes, 
F.M.S.  This  paper  give^  the  results  of  meteorological  oi<serva- 
tions  taken  at  UelaiMuau,  Bua,  Vanaa  l.cvu,  daring  the  ten  yean 
1871-S0.  —  .Vote  on  the  formalioa  of  hail,  tiy  J.  A.  U.  Oliver. — 
Ni'te  I'H  a  ci>m|'an-s<in  of  maximum  ami  minimum  teiii)>cr.ature 
and  raiiifall  ohserved  on  Table  .Moantaia  and  at  the  Royal  Ob- 
servatory, Cape  Town,  during  January  and  February,  iSSi,  by 
John^lj^flamhle,  M.A^.,  M. iaaUC^E.,  i^\M.S.— Mf^^.JSpi|^ 

regi&leriDg  thenuomcler. 

Pajus 

Academy  of  Sciences,  June  13. — .M.  Wnrti  in  the  chair. — 
The  first  volume  of  Annals  of  the  Kio  Janeiro  Oh«crvatory  was 
preaented. — The  following  papers  were  read  ; — On  a  nimple  law 
of  natural  circuUir  or  ma^jnelic  double  refraction,  by  M.  Cornu. 
The  decompn  itioii  of  a  wave  polarised  rcctilinearly  into  two 
waves  '.ri-i  d  <  iii:nl~rly  in  npivisite  directions  is  such  that  the 
mean  of  thtr  vclrK-ilies  of  pmp.i^ation  of  the  resultant  wave<(  is 
c<pial  to  the  velocity  i  f  the  ^itifjlc  wave  which  exists  where  the 
cau  es.  of  decotnposiiitiri  do  not  act. — On  rlialdanic  alcohol,  by 
M.  Wun,-.  On  rrpriKltiction,  by  aqueous  methrd,  of  firtho^e 
felspar,  by  .MM.  FnxicI  ami  Sara^in  The  felspar  was  formed 
at  a  hv^h  temperature  in  llie  hei-t  of  :i  mother-water  rich  in 
alkaline  .^ilieate.  The  crystuU  were  very  small.  —  Summary 
account  of  experiments  made  at  I'ouilly  le-Fort,  ne  ir  Melun,  on 
thaih<m  vnccomli»m,  by  M.  P.istenr,  with  M.M.  C  ha  ;.l>eriHnd 
and  Koii\.  \VV  11:1, N  |H)  srs«  vaccine  nntter  nf  'i  .v  c.ipalile 
of  pre-crxin^  from  tlie  f.ttal  disease,  but  not  itself  fal.il,  cTpahle 
of  Cttltivntion  at  will,  transp-irtable  anywhere  without  alteration, 
and  iirep«rc<l  tiy  a  method  which  may  pmliaMy  lie  ijeneralisetl. 
M.  M line- Kd wards  noted  llic  analog-  ol  ^ome  of  .^^ ,  I r-i;r's  fncts 
to  the  pheno  iienosi  of  nlternatitijf  generations,  askmj;  whether, 
by  chan^jing  the  hioloj^ical  cmditions,  one  nr  other  term  of  uch 
altemali  ni  might  not  lie  liad  .it  will. — Observations  nn  M.  I'.is- 
tevir's  paper,  by  M.  Honlcy.  He  calls  attention  to  the  i;,'v-e  s(id 
vaccination,  by  VIM.  Arloinjf,  Corncvin,  and  Thnni.is,  at^amst 
tymptomatic  charhon  (which  is  distinct  from  hacleridmn  charbon). 
They  do  not  use  attenuated  vims  (like  M.  Pasteur),  hut  natural 
vini%  attenuating  the  effects  by  bringing  it  directly  into  the 
Uood.— Repljr  to  observationsi  by  M.  de  Lesseps  at  the  last 
damt,  by  .M.  Conon.  This  relates  to  the  Tunisian  Cbolts.— On 
a  system  of  diflcnutial  equatioms  bjr  M.  Btiordier. — On  the 
Beans  nfsttvingwalar  in  do«Me  k>cks  and  aceeleraiion  of  the 
wrrice,  by  M.  d«  Oillgiqr.— M.  Mibw-Edwards  pitMnted  a  { 


brochure  on  some  macruran  Cnutaccans  from  great  depths  in  Hm 
Caribbean  Sea,  calling  attention,  inter  alia,  to  a  Large  Crustacean, 
PMertu  Circus,  qnite  blitid,  which  is  a  transitional  form  between 
groups  hitherto  thought  very  different. — M.  Fonquc  w.ts  elected 
Member  in  Mineralo'^^ry  in  room  of  the  late  M.  Delc-se. — On  linear 
differential  equnti^ms  with  periodical  cocfFicients,  by  M.  Kloquet.— 
On  the  treatment  of  vines  with  sulphide  of  carbon,  by  M.  Boiteau.— 
On  the  function^  I  f  tvv  >  variiibles  arising  from  the  inver-inn  of 
integrals  of  two  ^^vcn  functions,  by  M.  Fiichs.  —  On  certain 
systems  of  differential  equations,  by  M.  Halphen.--On  the  iiiflu- 
ence  of  temperature  on  radiophonic  selenium  rcceiwrs  f  y  M. 
Mercadicr.  The-e  tend  more  or  less  quickly  to  a  stah!"-  state 
reliitively  to  effects  of  leinj  erature.  -\t  n' i  ary  tcni|>er3turc5  and 
even  up  to  100'  the  re-i-Iancc  varies  inversely  as  the  tempera- 
ture. Between  5'  nr  6'  and  35'  these  variations  may  be 
approximately  con  idered  propiirtional  rme  to  the  other. — On 
Some  means  and  fornr.il.x-  of  nic-asurcmcnt  of  electric  elements 
and  coelTicients  of  ntilisiiiion  with  the  arrangement  having  two 
galvanometers,  by  M.  Cal>anellos.  -  Hemeralopi.i  and  reiintan 
lor[x>r,  two  opposite  forms  of  Daltonism,  by  MM.  Mace  and 
-Nicati.  Hcmcrrd' i[>ia  is  in  general  Daltonism  for  blue.  Persons 
having  retii.ian  torpor  are  as  if  in  a  ]>onr  li 'ht  ;  other  ntys  than 
the  blue  arc  b.adly  ]xrrceived,  especially  the  red.  —  Wntrr  raising 
machine  -,  by  M.  de  iioiiiilly.  He  descri!>e'»  a  machine,  cmtsist. 
in.^  in  i"s  geiicr.d  form,  of  a  hallow  cylinder  with  vci-ikmI  -axis, 
wide  circular  openinjj  aSovc,  and  near  the  circumference  the 
ortticc  of  1  i,  e  n.'  ic  h  curves  upwards.  The  cykndcr  (turhincj 
is  rotated,  and  the  uatcr  accumulates  by  centrifugal  force  at  the 
circumference,  when"  it  leaves  tangentially  through  the  pipe. 
Water  can  thus  be  raised  much  higher  than  hitherto  by  centri- 
fugal force  {e^.  1 50  m.  with  a  turbine  driven  by  hand).  Two 
modifications  arc  described.  The  same  principle  is  applied  in 
oiling  the  madiine. — Cyanides  of  strootiuB,  calciain,  and  buc, 
by  M.  Joannis. — Industrial  praparation  of  crystallisable  formic 
addf  if  M.  Loria. — Reiearcnet  oa  tertiary  monamioes :  I. 
action  of  trietbyianiae  on  monotvtnniaad  propyknes,  bv  11. 
Bdwwl.  Wwtww  ijfilai  «f  OpMnaib  ^  Apottolidea.— 
Ob  tiiBMliMMMi timpani boM laths  wtobniit  Mrica,  by  M. 

HfyMacM  dieiM,  hf  IL  BiiIliad.~On  the  Qw 
of  Ktey  (LoiieK  nd  nbtiaiH  witli  that  of 
MMtn  (AUorL  hf  M.  Jnlian.— Oa  dm  dimatalioD  of  fake 
iMaAraiiitof  4iiyMM/rffew?bii  hylBcriappBfat^^  papaae, 
br  K.  BaiMint— Oa  aa  appmalaa  for  mppumSag  flm  dutgen 
olaKmtalailBvc^  tarU.  Godafraf.  Tha  dr  Ibr  cooibaaikB  is 
tim  cUmnv iiMir  ty»  ■aaoad  tabaj  tka  eUaiMSP 
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ILLUSIONS 

JUusions.  By  J.imes  Sully.   International  Science  Scries, 
Vol.  xxxiv.    (London:  C.  Kcgan  Paul  and  Co.,  1881.) 

OF  the  many  interesting  subjects  to  which  the  pub- 
lishers of  the  International  Science  Series  have 
hitherto  devoted  their  volumesi  few  have  presented  so 
Ibnnldable  a  test  of  the  strength  of  their  respective 
authors  as  the  one  which  has  been  assigned  to  Mr. 
James  Sully.  Occupying  some  of  the  most  obscure 
legions  of  physiology,  and  passing  over  into  the  re- 
motest doudlands  of  psychology,  illusions  furnish  mate- 
rial alike  for  the  most  laborious  exploration  and  the 
moat  keen-sighted  analysis ;  but  for  this  very  reason  they 
constitute  a  class  of  phenomena  which  invite  failure  of 
treatment  at  the  hands  of  any  bat  the  most  accomplished 

psychologist.  Mr.  Sully  is  alre.idy  well  known  to  ■;t;ind 
in  the  tirst  rank  as  a  writer  of  this  classi,  and  the  able 
manner  in  tAieh  be  has  handled  the  difficult  subject 

consigned  to  him  shows  th.it  it  could  not  have  been  con- 
signed to  a  better  man.  The  wide  range  of  his  reading, 
the  clearness  and  force  of  his  style,  as  vdl  the  sound- 
ness of  his  judgment,  give  him  what  we  mnjr  call  emep* 
tknal  advantages  for  undertaking  a  treatise  of  this  kind, 
while  the  methodical,  not  to  luboriovis,  manner  in 
which  be  has  executed  the  task,  shows  that  be  has  thrown 
an  bis  strength  into  its  perfonnanee. 

First  we  have  presented  a  "Definition  of  Illusion," 
which,  standing  in  a  scientific  as  distinguished  from  a 
fhifcwophical  treatise,  is  justly  framed  so  as  to  exclude 
asf  question  with  the  idealist  or  the  sceptic.  "  For  our 
present  purpose  the  real  is  that  which  is  true  for  all.  .  .  . 
Human  experience  is  consistent ;  men's  perceptions  and 
beliefs  fall  into  a  consensus.  From  this  point  of  view 
iOurion  is  seen  to  arise  tbrougb  some  exceptioiud  feature 
in  the  situation  or  condition  of  the  individual,  which,  for 
the  lime,  breaks  the  chain  of  intellectual  solidarity  which 
under  ordinary  circumstances  binds  the  dng^  member  to 
the  collective  body.  Wliether  the  common  experience 
lAicb  men  thus  obtain  is  rightly  interpreted  is  a  question 
wbteh  does  not  concern  us  here.  For  our  present 
purpose,  which  is  the  determioation  and  explanation  of 
iUusion  as  popnlariy  understood,  it  is  sufficient  that  there 
is  a  general  consensus  of  belief,  and  this  maflw  pro- 
visionally regarded  as  at  least  practically  true." 

Next  we  have  a  very  methodical  and  judicious  "  Classi- 
fication of  Illusions."  As  distinguished  from  hallucina- 
tions, illusions  "must  always  have  a  starting-point  in 
some  actual  impression,  whereas  a  hallucination  has  no 
such  basis."  Still  the  one  shades  off  so  gradually  into 
the  other  that  no  determinate  line  can  be  drawn  between 
thorn.  Therefore  thi^  distinction,  although  recognised  as 
a  distinction,  is  not  constituted,  as  it  has  been  constituted 
Vy  some  teehnieal  writers,  *'die  leading  princifde  of 
classification";  but  a  more  popular  or  common-sense 
principle  is  adopted.  All  immediate  knowledge,  or 
knowledge  not  attained  by  any  conscious  process  of 
inference  may  be  divided  into  four  principal  varieties— 
Internal  Perception  (Introspection),  External  ^eraeption, 
Tot.  xxnr.— Nou  6ap 


Memory,  and  Belief,  including  Unreasoned  Expectation. 
The  difficult  question  as  to  the  relation  of  Hclicf  to  Know- 
ledge is  expressly  set  aside— it  being  allowed  by  every  one 
that  many  of  our  beliefii  are  for  all  purposes  of  action  as 
good  as  knowledge.  Each  of  these  four  sources  of 
immediate  or  uninferrcd  knowledge  is  open  to  the  con- 
taminatfatt  of  illusion.  Such  is  notoriously  the  case 
with  snse-percepdon,  which,  as  the  best-marked  variety, 
is  treated  first. 

In  the  course  of  a  clcir  .inaly^is  of  Perception  stress  is 
laid  upon  what  the  author  calls  a  "  sUge  of  prepercep- 
tion,"  during  which  the  mind  reoeives  the  impression  of 
sense,  but  has  not  yet  interpreted  the  impression  into  a 
coherent  percept.  "  In  many  of  our  instantaneous  per- 
ceptions these  two  stages  are  indistinguishable  to  eon*  , 
sciousness  .  .  .  But  in  the  classification  of  an  object  or 
the  identification  of  an  individual  thing  there  is  often  an 
appreciable  interval  between  the  first  impression  and  the 
final  stage  of  complete  recognition."  [The  tim^  tfiat  is, 
during  which,  in  Mr.  Spencer's  language,  the  mfnd  is 
forming  its  "inlegrations  "— a  process  which  t.ikcs  place 
more  rapidly  in  adults  than  in  children,  and  in  "  quick- 
witted" than  in  less  "ready"  individuals.]  <'Andb«e 
it  is  easy  to  distinguish  the  two  stages  of  prcperccption 
and  perception.  The  inter (jretive  im.ige  is  slowly  built 
up  by  the  operation  of  suggestion,  at  the  close  of  which 
the  tminression  is  suddenly  illumined  as  bya  flash  of  light, 
and  takes  a  definite  precise  shape."  Now  illusions  of 
perception  may  ar^s,.-  in  either  of  these  two  stages.  Even 
in  limiHt  sufficient  attention  may  not  be  paid  to  the 
original  impression,  and  thus  a  timki  man  will  readily  bn 

into  the  illusion  of  ghost-seeing,  bcrause  too  little  atten- 
tive to  the  actual  impression  of  the  moment.  But  next, 
even  if  the  sensation  is  properly  attended  to,  "misappre- 
hension may  arise  of  what  is  actually  in  the  mind  at  the 
moment**  Although  this  "may  sound  paradoxical,"  it 
means  nothing  more  than  th.it  "  the  inenmin^;  ru  rvous 
process  may  to  some  extent  be  counteracted  by  a  power- 
ful reaction  of  the  centres."  Thus,  for  instance,  a  sensation 

of  colour  may  be  appreciably  mcKlificd  when  there  Is  a 
tendency  to  regard  it  in  one  particular  way. 

After  giving  parenthetically  a  number  of  illustrations 
of  errors  of  perception  which  have  their  root  in  the  initial 
processes  of  sensation  and  "  preperception,"  the  essay 
passes  on  to  a  further  consideration  of  the  more  impor* 
tant  class  of  illusions  which  are  connected  with  the  later 
stages  of  perception,  or  the  process  of  interpreting  the 
sense-impression.  These  misinterpretations  of  sense- 
impressions  fall  into  two  classes,  according  as  they  are 
connected  with  a  process  of  sui^geslioH  or  with  the  process 
of  prfpcrceptioH.  The  illusion  of  a  second  shouter  in  an 
echo  is  given  as  an  example  of  the  former,  while  that  of 
seeing  spectres  in  familiar  objects  after  the  imagination 
has  been  excited  by  ghost-stories,  supplies  an  illustratitm 
of  the  htter.  The  Ibst  of  Aese  cbuses  of  illusions  arises 

from  without,  the  second  from  within  :  the  one  is  there- 
fore called  Passive,  the  other  Active.  Besides  these  there 
are  other  "sub-divisions"  which  need  not  here  be  de- 
tailed. Indeed  we  think  that  a  desirable  simplicity  of 
classification  might  have  been  attained  by  ignoring  these 
lesser  ramifications,  and  restricting  attention  to  the  main 
divisions— illusions  arising  in  the  initial  processes  of 
sensation,  in  thoae  of  preperception,  and  in  those  of 
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perception,  passing  on  to  Ulunms  of  introspectioo, 
memory,  and  bclicr. 

Taking  first  the  illusions  of  sensation,  preperccption, 
and  perception,  the  following  is  a  brief  sketch  of  Mr. 
Sally's  analysis  of  tbeir  nature  and  causes. 

I.  The  LimitiXtion  of  Si-nsihlHy  :  the  amount  of  sensa- 
tion is  not  always  a  fair  measure  of  the  amount  of  stimu-  j 
lation,  which  may  be  eidier  inadequate  or  over-adequate 
in  relation  to  the  excitability  of  the  sense-organs.    2.  Tht 
VariiUioH  0/  SimiMUyj  changes  of  organic  state— 
wheUier  temporary,  as  those  arising  hvm  (hietuatinK 
nntrition  or  fatij^ue,  &<?.,  or  permanent,  as  those  arising 
from  age  or  disease — by  supplying  us  with  a  variable 
index  of  objective  phenomena,  lead  to  illusory  misrepre* 
sentations  of  these  pbeaomena,  unless  such  variations  are 
duly  rcco};nised  and  allowed  for.  4.  Exceptional  Rela- 
tion 0/  S/im.'i/us  io  Oii^iXtt;  a  man  crunching  a  l)iscuit 
can  scarcely  believe  that  others  do  not  bear  the  sound 
more  loudly  than  he  does,  or,  on  roUring  his  nose  with 
the  points  of  his  third  and  fourth  fingers  crossed,  that  this 
organ  has  not  become  split  into  two  ;  in  such  cases  the 
sense  perceptions  are  interpreted  by  the  help  of  more 
familiar  relations,  and  so  illusion  arises.    S-  I^xcepUontil 
External  Arrangements ;  unless  the  fact  that  we  are 
ourselves  in<i\  iir^  is  clearly  presented  to  consciousness, 
we  instinctively  conclude  that  surrounding  objects  are 
moving  in  the  opposite  direction,  and  under  similar  cir- 
runistances  arc  apt  to  suppose  that  u  tr.iin  which  is  just 
bhooting  ahead  of  our  own  train  is  moving  but  slowly ; 
on  this  principle  depends  the  illusion  of  the  stereoscope, 
misjudging  distances  in  the  clear  atmosphere  of  Switzer- 
land, &c.   6.  De^'kes  of  Art;  perspective,  effects  of  light 
and  shade,  &c.,  arc  all  so  many  devices  to  ensnare  visual 
perception  into  a  misinterpretation  of  marlcs  on  a  flat 
•urfikce  for  objects  situated  in  space  of  three  dimensions. 
7,  Misconception  of  Local  Af  raiti^imnit ;  ihe  examples 
pven  under  this  head  appear  to  involve  exactly  the  same 
principle  as  5,  and  nothing  more.   8.  Misinterprtialion 
0/ Form  ;  the  same  remark  applies  to  this  head — 7  and  8 
are  really  species  of  the  genus  5,  and  ouyht  to  h.ivc  been 
COQ^dered  under  it.    9.  Illusions  of  Recognition ;  as  in 
general  we  attend  only  to  what  is  essential  and  constant 
in  objects,  to  the  disregard  of  what  is  varbble  or  acci- 
dental, opportunity  is  thus  furni-hcd  for  a  large  class  of 
illusions  ;  imagination  and  expectant  attention  likewise 
play  an  important  part  in  producing  illusions  of  this 
kind.     10.  Vi'.'uiitary  Stlr.fion  of  [nterpretolscn.  So 
far  the  enumeration  has  been  concerned  with  what 
the  author  calls  "  Passive  Illusions,"  /a  illusions  in 
which  the  imagination  is  inactive  or  comparatively 
so;  now  we  pass  to  the  *'Acdve  Illusions, "  and  as 
an  cx.irnple  f)l  volunt  try  selection  of  intt  i  fn  station  we 
may  notice  that  in  looking  at  a  geometrical  drawing  of  a 
truncated  pyramid  the  figure  may  by  a  voluntary  act  be 
seen  tn  rcprc-cnt  alternately  a  solid  upst  ir.di!i,:  form,  or 
a  hollow  receding  box.    11.  Involtinltiry   M,ii/,il  Pre- 
atijustment ;  this  resembles  the  last  case,  sue  that  the 
illution  is  not  due  to  an  act  of  volition.  "  the  whole  past 
mental  life  .  .  .  serves  to  give  a  partictilar  colour  to  new 
impressions.  .  .  .  There  is  a  personal  eq;i:ii:oii  In  per- 
ception as  in  belief.'     13.  Sub-expectiiiion  j  this  has 
already  been  alluded  to^  and  is  obviously  a  potent  cause 
of  illuston.   I  J.  Vivid  ExfiectatiMi  still  more  obviously 
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so.  Indeed  vi\id  expectation  may  "produce  something 
like  a  counterfeit  of  a  real  sensation."  An  anxious  mother 
may  fancy  that  she  actually  hears  her  child  cry  in  an 
adjoining  room,  &c.  14.  Transition  to  HallucutaUan; 
clearly  but  a  step  farther,  and  illusion  passes  into  halluci- 
nation, where  imagination  has  become  altogether  detached 
from  present  surroundings,  and  has  entered  on  the 
stage  of  highest  activity.  But  hallucinations  are  not  in- 
variably of  central  origin  ;  they  may  also  be  of  peripheral, 
and  do  not  always  betoken  pathological  conditions,  though 
they  usually  reach  their  highest  perfection  in  the  insane 
Thus  there  is  an  apparently  unbroken  continuity  from 
the  scarcely  noticeable  illusions  of  normal  life  leading  up 
to  the  most  startling  hallucinations  of  abnormal.  This 
conskleration  leads  to  the  following  pretty  piece  of 
speculation  >— 

"  We  may,  perhaps,  express  this  point  of  connection 
between  the  illusions  of  normal  life  and  insanity  by  help 
of  a  physiological  hypothesis.  If  the  nervous  system  has 
been  slowly  built  up,  during  the  course  of  himian  history, 
into  its  present  complex  form,  it  follows  that  those  nervous 
structures  and  connections  which  have  to  do  with  the 
higher  intellectual  processes,  or  which  repreteut  the 
larger  and  more  general  relations  of  our  experience,  have 
been  most  recently  evolved.  Consequently,  they  would 
be  the  least  dce('ly  or^Mnised,  and  so  the  least  stable  ; 
that  is  (o  say,  the  most  liable  to  be  thrown  hors  lie combat. 
This  IS  what  happens  temporarily  in  the  case  of  the  sane, 
when  the  mind  is  hcl  1  fast  by  an  illusion.  And,  in  states 
of  insanity,  we  see  the  process  of  nervous  dissolution 
beginning  with  these  same  structures,  and  so  taking  the 
reverse  order  of  the  process  of  evolution.'  And  thus,  wc 
may  say  that  throughout  the  mental  life  of  the  most  sane 
of  us  these  higher  and  more  delicately  balanced  structures 
are  constantly  in  danger  of  being  leouced  to  tbtt  elate  of 
inefficiency  which  fas  its  full  manifestatkn  is  mental 
disease." 

Next  there  follows  an  interesting  chapter  on  Dreams, 
in  vfludi  the  mechanism  of  dnnight  in  deep  is  ably  md 

suggestively  laid  bare,  so  Csr  as  the  complex  .and  difficult 
nature  of  the  iobject  permits.  Want  of  space  however 
prevents  our  entering  upon  this  chapter,  and  therefore  we 
shall  pass  on  at  once  to  the  lUnsioos  of  Introspection. 
This  and  the  next  division  of  the  work  is  perhaps  the 
part  that  displays  most  originality.  At  first  sight  it  seems 
almost  in^l0S8ible  that  the  mind  could  be  subject  to  illu- 
sion in  its  consciousness  of  its  present  state  or  contents ; 
but  yet  it  is  clearly  shown  that  such  is  ver>' frequently  the 
case.  "  No  such  clearly-detined  mosaic  of  feelings  pre- 
sents iuelf  in  the  lalenni  region"  as  dwt  which  is  pre- 
sented in  the  external  when  interpreted  by  sensuons 
perception  ;  "our  consciousness  is  a  closely-woven  texture 
in  which  the  mental  eye  often  fails  to  detect  the  several 
threads  or  strands."  Moreover, "  many  of  these  ingredients 
are  exceedingly  shadowy,  belonging  to  that  obscure  region 
of  sub-consciousness  which  it  is  so  hard  to  penetrate  with 
the  light  of  discriminative  attention."  Thus  numberless 
illusions  of  introspection  become  possiUe.  Ail  ones  of 
"self-deception"  fall  into  this  category,  whether  they 
arise  from  a  wrong  intellectual  focussing  of  the  attention, 
so  as  to  give  nndne  prominence  to  some  ferlingi  over 
others,  er  finom  a  mere  emotienal  bias.  As  fnamplw  we 
may  take  die  aelf-deoeption  of  a  man  who  is  sentty 
"bored"  by  a  social  entertainment,  yet  making  himself 
'  RafiNBM  ii  ihcN  bu4(  M'llr.  J.  ilinMinf  Jfiiinii'i  yi^iak  in 
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believe  that  he  is  enjoying  it ;  or  that  of  a  conceited  man 
bigbly  of  himself  than  a  just  introspec- 
tion, unt.iintci!  by  emotion,  woull  show  that  he  de- 
senes.  Ft  is  pointed  out  that  illusions  of  introspection 
have  been  more  generally  recognised  by  tbeoloKiAns 
than  by  philosophers;  for  white  the  former  preach 
that  the  heart  mistakes  the  fictitious  for  the  real, 
and  the  evanescent  for  the  'abiding,  the  latter  frequently 
regard  a  "  dcliv:rance  of  coosciousness  "  as  bearing  the 
seal  of  supreme  aotbortty.  Hih  consideration  leads  to 
an  interesting  section  on  "Philnsophic  Illusion^,"  wherein 
the  question  is  discussed  as  to  how  far  the  introspective 
method  is  a  tnistworthy  one  for  Philosophy  to  follow. 
The  result  of  tlie  discussion  is  that,  as  the  internal  expe- 
rience of  individuals,  no  less  than  their  common  environ- 
ment, has  a  co:nmon  nature,  individual  introspection 
should  always  be  guided  as  much  as  possible  in  matters 
of  internal  experience  by  the  general  consensus;  and 
that  "the  pro^'ies>  of  psychology  and  the  rorrcriion  of 
illusion  proceed  by  means  of  an  ever- improving  exercise 
of  the  imiospective  faculty." 

Coming  next  to  the  Illusions  of  Memory,  or  Represen- 
tative as  distinguished  from  Presentalive  Illusions,  it  is 
shown  that  these  are  distinct  from  mere  forgetfulness  or 
imperfection  of  memory.  To  foiget  a  past  event  is  one 
thing;  to  seen  to  ourselves  to  remember  it  when  we 
afterwards  find  that  the  event  was  other  tlian  we  repre* 
sented  it,  is  another  thing.  Illusions  of  memory  are  classi- 
fied under  three  hsads :— (i)  Falsifieaiiom  tf  Datess  (3) 
MisreprtsenlatioH  0/  Events  ;  and  (3)  CrenHon  of  Evettts 
by  the  Jmaginaiion  which  nrver  hitppened  in  Reality. 
Each  of  these  classes  of  illusor}-  representations  has  its 
counterpart  in  the  ilhisions  of  Presentation.  Thus, 
Oasa  I  has  its  visual  counterpart  in  erroacoos  percep- 
tions of  distance  ;  Class  2  in  those  optical  illusions  which 
depend  on  the  effect  of  haziness  or  the  action  of  refract- 
mg  media ;  and  Qass  3  ia  subjectiva  seasadoas  of  light 
or  other  hallucinations.  In  the  detailed  discussion  of 
Class  I  there  is  a  long  and  careful  analysis  of  time- 
consdousness,  in  which  numerous  causes  of  erroneous 
ealiaute  of  duratioo  ara  dearly  stated,  after  which  fol.  I 
lowt  a  statement  of  the  conditions  leading  to  Indefinite  ' 
Localisation ;  these  sections  arc  cm  ci-diti);ly  •^nai\.  I'ndcr 
Class  2,  or  Distortions  of  Memory,  it  is  shown  that 
ahhough  we  may  in  some  cases  account  for  the  confusion  | 
of  fact  with  iiiiajMn.T.ion,  "in  other  cases  it  is  (lilTnult  to 
see  any  close  relation  between  the  fact  remembered  and 
the  fore%D  element  imported  into  it.  An  idea  of  memory 
seems  sometimes  to  lose  its  proper  moorings,  so  to  speak  ; 
to  drift  about  helplessly  among  other  ideas,  and  finally,  by 
some  chance,  to  hook  itself  on  to  otie  of  tlu  ^c,  as  though 
it  naturally  belonged  to  it."  The  analogy  between  this 
class  of  mnemonic  illusions  and  that  of  illusions  of  per- 
ception  i-.  ob\'ious.  "'When  the  iinni^iivition  supplies  the 
interpretation  at  the  very  time,  and  the  mind  reads  this 
in  to  the  perceived  object,  the  error  is  one  of  perception. 
When  the  addition  is  made  afterwards,  on  reflecting  upon 
the  perception,  the  error  is  one  of  memory."  To  the 
several  sources  of  such  mnemonic  illusions  mentioned  by 
Bfr.  Sully,  I  may  add  another,  which  1  have  recently  had 
occasion  to  observe.  This  consists  in  what  may  be 
called  a  transposition  of  associations.  In  a  club  I  ^.>w  a 
man  walk  thnMIgh  the  smolcing  room.     He  was  an 


eminent  psychologist,  and  although  I  knew  him  very  well 
I  mistook  him  for  another  man  equally  eminent  in  die 

same  line,  and  whom  I  knew  e  jiially  well.  Clearly  the 
similarity  of  their  pursuits  caused  a  most  extraordinary 
transposition  of  two  sets  of  associations,  for  the  two  men 
bore  no  personal  resemblance  to  one  another.  As  soon 
as  the  man  had  left  the  room,  I  remembered  that  1  had 
something  to  ask  the  man  for  whom  I  had  mistaken  him. 
I  therefore  sent  a  page  to  find  this  other  member  of  the 
club,  but  without  success.  I  then  went  to  the  hsll-portcr, 
who  said  he  was  sure  that  this  nicmher  had  not  conic  in- 
^'ct  so  strong  was  my  conviction  of  having  seen  him 
that  I  began  to  think  I  must  have  seen  an  optical  Illusion 
and  therefore  resolved  to  write  him  a  letter  to  ascertain 
still  more  certainly  that  he  had  not  been  in  the  club  at 
that  particular  hour.  And  it  was  not  until  I  h.id  seriously 
meditated  on  the  matter  for  ten  or  twelve  minutes  that  I 
suddenly  percefved  the  illusion  to  have  been  one  of 
memory  and  not  of  sense.  This  I  t^.ink  is  a  remarkable 
case,  because  both  the  men  in  question  arc  so  well  known 
to  me  that  I  have  never  ventured  to  tell  either  of  tbem  of 
my  illusion,  lest,  psychologists  though  they  be,  they  shou^ 
suppose  that  I  had  been  somewhat  excessive  in  patronis* 
ing  the  good  things  which  the  club  had  to  alTbrd. 

It  is  shown  that  Hallucinations  of  Memory  may  arise 
either  from  believing  events  in  dreams  to  hatre  occunvd 
in  fact,  or  from  wp.king  imagination  being  strong  enough 
to  read  spurious  facts  into  the  past.  The  former  source 
is  dearly  common  to  us  all,  and  the  latter  is  so  far  from 
being  distinctive  of  pathological  condit  ion  that  in  one 
respect,  at  least,  it  ib  even  more  univers.-illy  present  than 
the  other.  For  "  the  total  forgetfulness  of  any  period  or 
stage  of  our  past  experience  necessarily  tends  to  a  vague 
kind  of  halltidnation.  In  looking  back  on  the  past  we 
see  no  absolute  gaps  in  the  continuity  of  our  conscious 
life."  Vet  it  is  obvious  th.it  we  must  fill  up  immense 
lacunie  without  consdous  knowledge,  and  in  so  iar  as 
this  is  the  case,  memory  is  subject  to  hallucination.  From 
this  position  there  follows  a  section  on  "  Illusions  with 
respect  to  Personal  Identity"  the  substance  of  which  may 
be  gathered  firom  the  following  quotation :— "  To  imagine 
that  we  have  onrsdves  seen  what  we  have  only  heard 
from  another  or  read,  is  clearly  to  confuse  the  hnun  ^aric- 
of  our  identity.  And  with  respect  to  longer  sections  of 
onr  history,  it  is  plain  that  when  we  wrongly  asdodlale 
our  remote  with  our  present  self,  and  clothe  our  childish 
n.iture  with  the  feelings  and  the  ideas  of  our  adult  life, 
we  identify  oursdvts  over  much.  In  this  way,throi|^ 
the  corruption  of  our  memory,  a  kind  of  sliam  aemMy 
gets  mixed  up  with  the  real  self,  so  that  we  cannot, 
strictly  speaking,  be  sure  that  when  we  project  .i  mne- 
monic image  into  the  remote  past  we  are  not  really 
running  away  firom  our  true  personality.* 

L.-istly,  wc  come  to  "  Illau'ons  of  Ih-li-f"  the  latter 
word  bemg  taken  in  its  witii.  st  sense  as  embracing  all 
representative  knowledge  otiier  than  memory— including 
therefore  anticipation  of  the  future,  acquaintance  with  the 
experience  of  others,  and  *'  our  general  knowledge  about 
things.''  In  so  wide  a  field  there  is  boundless  scope  for 
illusions  of  many  Icinds.  These  are  classified  and  con- 
sidered in  the  latter  part  of  the  work,  but  we  have  no 
si)ace  left  to  foUow  OUT  diUgent  author  into  this  division 
of  bis  subject. 
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The  vork  concludes  with  a  chapter  of  "  Resulls,"  which 
shows  that  illusion  in  general  consists  in  a  "  bad 
groa{Hag  of  psychical  elements,"  and  as  such  shade 
off  into  fidlacies  of  reasoning;  in  both  there  is  a 
want  of  correspondence  between  internal  and  external 
relations.  In  the  future  and  for  the  race  natural  selec- 
tion and  "diTBCt  equilibration"  can  only  be  expected  to 
remedy  the  sources  of  any  such  mal-adjustmcnt  in  far 
as  it  may  be  of  actual  it\jiiry  to  life.  Thus  we  can  have 
no  absolute  criterion  of  illusion.  "  Science  cannot  prove, 
but  must  assume  the  coincidence  between  permanent 
common  intuitions  and  objective  reality.  To  raise  the 
question  whether  this  coincidence  is  pi  rffct  or  in^perfcrt, 
whether  all  common  intuitions  known  to  be  persistent  arc 
tme,  or  whether  there  are  any  that  are  illiisory,  is  to  pass 
beyond  the  scientific  point  of  view  to  another,  namely,  the 
philosophic."  This  consideration  leads  to  an  exceedingly 
able  statement  of  the  relations  between  scientific  and 
philosophic  tho4ght4  but  the  discuasioii  neccaaarily  runs 
into  an  abstraseness  that  it  is  not  de^ble  here  to  enter. 
In  general,  however,  it  may  be  >,aid  that  in  this,  as  in  some 
of  his  other  works,  Mr.  Sully  shows  tliat  while  be  has 
percdved  moK  distinctly  than  moat  of  oar  leading  psy- 
chologists the  sharpness  of  the  boundary  between  science 
and  philosopbyt  he  displays  an  admirable  clearness  of 
ttlOltgllt  in  never  allowing  the  methods  of  the  one  sphere  to 
encroach  upon  those  of  the  other,  while  in  whichever  sphere 
he  chooses  to  work  he  enjoys  the  privilege,  almost  unique 
amoag  ptydlolagiltSy  of  fimSng  himself  equally  at  home. 

George  J.  Romanes 

OUR  BOOK  SHELF 

Studies  hi  lUolo'^y  for  Ncxu  Zealand  Students.  No.  I. — 
The  Shepherd's  Fursc  (CW/.f/V/i/  nursii-l'asteris).  By 
F.  W.  Hutton,  IViifcs^or  of  Hiology,  Canterbury  Col- 
University  of  New  Zealand.  (New  Zealand :  by 
Anttority.  1881.) 
This  is  a  detailed  study  of  the  coarse  anrl  minute 
anatomy  of  a  ver)  familiar  and  widely-dilTusud  weed.  .\ 
native  originally  of  the  palanrctic  region,  it  has  now  found 
its  way  tt)  all  temperate  climates.  It  has  certainly  re- 
ceived at  I'rof.  Hutton's  hands,  in  the  Aiiii|)odes,  a  more 
systematic  iiivi  itigation  than  evei  fell  to  us  Jot  in  Europe. 
The  treatiiietit  is  much  the  same  as  that  given  to  the 
bean  {Faba  vulearis)  in  Huxley  and  Martin's  "Elemen- 
tary Biology,"  though  with  a  more  botanical  bias.  The 
wealtest  part  is  the  treatment  of  the  root,  where  nothing 
to  Mid  about  the  mode  of  origin  of  branches.  An  earlier 
jtage  should  have  been  taken,  showii^  the  arrangement 
of  the  fibro>vascular  tissues  nefore  they  had  coalesced 
into  a  central  cylinder.  This  however  is  simply  by  way 
of  criticism.  The  method  of  treatment  is  excellent,  and 
the  Canterbury  students  are  fortunate  in  being  in  the 
hands  of  a  teacher  who  has  such  a  thorough  appreciation 
of  the  biobil^cal  method  as  applied  to  botany. 

yl  Texl-Ito.  k  of  litdiats  Botany,  Morphological,  Physio- 
lo(;iittl,  and  Syit.  m.itie.  By  W.  H.  Gregg,  Lecturer 
on  liotany  at  the  Hugh  CtdUgSi.  (Cakutta:  Thacker, 
Spink,  and  Co.,  iSSi.) 

This  is  the  lirst  eighty  pages  of  a  book  which,  when  com- 
peted in  $00-600^  will  apparently  be  practically  Henfrey's 
Elementary  Coarse,  ad^ited  to  the  local  reowrements  of 
Indian  students.  There  does  not  seem  anytning  particu- 
larly novel  or  noteworthy  in  the  treatment  of  the  subject, 
as  iar  as  can  l)c  jiidgeil  from  the  [lortion  printed.  As  is 
asoal  in  books  of  this  type,  some  space  is  devoted  to  the 


Lintteain  classification.  But,  as  the  author  points  out, 
there  is  the  excuse  that  Roxburgh's  Flora  Indi \i,  which  is 
still  un&upcrscded,  is  arranged  in  accordance  with  it. 

LETTERS  TO  THE  EDITOR 

\Tht  F.dilir  does  not  hold  himself  resfonsiile  for  cf-iiti.'rit  erfrtaed 
by  his  (crrespcndents,  Xeithcr  ian  he  undert.il '..^  return, 
or  to  (orresf-cnd  'with  the  'vritfrs  cf,  reiecici  p:.-,'iti  .  ri*ls. 
i\'c  nctiee  it  taken  of  ancny'it.'U!  (Orniniiiiialiom. 

{ffhe  Editor  urgently  rr;uesls  c^rr<sf\^nJentt  to  itv/  thar  Utters 
as  thort  as  fossih'e.  The  pressure  on  his  spate  is  so  greiU 
that  it  is  impossible  otherwise  to  CHSurt  ike  atpearoHct  even 
etmmtmieatiens  tonlainiMg  inttretting  tmd ncvrifiKUi] 

Re  W.  I.  Bishop 

1  I  .^NNoi  but  feel  greatly  vurjiriiied  that  Mr.  Rotuanei,  when 
ir  ,  iitr.i ;  Uk-  rcsiih  i  f  the  invcvtigations  made  by  hit  e  illea;;ucs 
,11. c;  liuu  rif  up  Jii  the  ]>owcr  of  "  thought-rciiling  "  cl.^iinci!  by 
Mr.  \V.  I.  ISi^hnji,  -.h  iuM  have  stated  [hat  the  letter  of  i;iT.:i. 
(iuclion  which  I  tjavc  to  Mr.  Bi-shop  was  "doubtless  interKled 
to  recommend  him  ta  the  attention  of  the  cre<iulou<,"  '-ince  thi.^ 
letter  mo^t  distinctly  expressed  my  desire  to  obtain  for  him  "  an 
assemblage  of  gentlemen  spedaUy  qualified  to  appreciate  the  im- 
portance "  of  what  I  descrilied  in  it  as  (in  mv  indgment)  "  experi- 
ments of  mat  \-alue  to  the  Phydologitt  and  Ptwdiologist."  Nor 
can  1  see  now  my  havii^  thus  reoommended  "um  to  the  atten- 
tion of  the  (demific"  isatfaiM  "to  be  regretted  "  ;  sinoe  the 
careful  testing  of  the  one  set  of  experiments  which  Mr.  Biihop 
has  shown  to  Mr.  BomaaasMd  Us  tollesffMH  has  resulted  in  a 


precite  oodkmslimaf  my  statement  that  the 
teai"" 
the 


 ,  power  of  "thou^t- 

"which  hedsin)''  Is  "  derived  from  his  careM  atndy ol 
..jUobb  nmemitiously  given  by  the  subjects  of  his  operi- 
aad  Ikom  hb  peeuliar  aptncs  la  the  intcrpictation  of 


What  I  thiali  *'is  to  be  aagntted"  Is  that  Mr.  BIshopdid 
not  oftr  for  lilwaariM  tsstiavaaodHr  rsaHiltalilaaat  of  aqicri- 
■cats  whidi  ;he  had  repeatedly  perfanaed  In  the  picMBce  of 
diatingnUhed  medical  and  scientAic  rata  in  the  United  States 
ffiraiB  whom  he  hnxttht  introductions  to  me),  and  dso  before  a 
Eke  assemblage  in  Bdinbweh ;  showing  his  power  of  namii^ 
words  and  nnmhers  previously  written  and  scaled  up  in  private^ 
by  his  acute  recognition  of  indications  une^meiomly  civen  by 
their  writers  when  the  alphabet  or  di^ts  were  "called.' 

As  1  have  never  credited  Mr.  lii'<hop  « ith  any  other  power  of 
"tliought-reading"  than  this,  I  have  been  surprised  to  learn  that 
I  am  accused  of  "fathering  a  new  humbug." 

Another  "experiment "  which  he  performed  in  my  own  house 
some  time  ago  strack  me  as  well  worthy  of  careful  testing  : — 

Tlie  "subject "  of  the  experiment  being  asked  to  draw  a  card 
from  the  pack,  to  identify  it,  and  then  to  return  it  to  Mr.  Bishop, 
the  latter,  after  shuffling  the  pack,  dealt  out  siiteen  cards  witA 
their  faees  dontnitiarU!,  .iri.in^ng  them  in  foor  raws  (aMcb  I 
indicate  l)y  letters  and  numbers),  as  thus : — 


A 

B 

c 

D 

B 

I 

a 

3 

4 

F 

5 

6 

7 

S 

9 

10 

II 

IS 

H 

!■! 

'4 

«S 

16 

The  "subject,"  h.-i\;n;;  iiecn  causetl  to  st.nndat  the  tabic  with  the 
cards  directly  before  him,  Mr,  I'.i-liop,  »tan<linc  at  his  right  side, 
and  taking  his  right  hand  into  liis  own  left,  said  to  him,  "  Drop 
your  left  hand  down  on  cither  row  (whether  koritontal,  a>  A,  B,  c, 
D,  or  vertical,  tsA  E,  F,  G,  ii),  that  you  wi'^h  taken  away."  Row 
B  ha\'ing  been  scletlctl  anil  taken  away,  there  rcm.iinc.i  the  three 
rows.  A,  C,  1).  "No«,''  vaid  Mr.  Bishop,  "drop  down  on 
another  riiw.  K*i'.'.  n  U'lny  selected,  there  rematneil  rows  a 
.and  c.  "Now  ilr.->|.  down  on  a  third  row."  Kow  A  being 
selected,  there  ronuinrd  mily  row  c.  "  Now  drop  down  upon 
cither  the  tvso  upper  i«r  the  \\\  o  lower  cards  of  the  remaining  row." 
The  tHo  upper  {3  and  7)  being  scKncrl  and  taken  away,  there 
remained  only  the  two  lower  (11  and  15).    "Now  dropdown 
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upon  either  of  the  two  remaining  canls."  The  lower  (15)  being 
selected,  utd  tbe  renujning  card  (11)  being  turned  up,  this 
proved  to  be  the  card  originally  draw  n. 

Haviiig  seen  this  experiment  twice  made  successfully  with 
members  of  my  family,  1  ofliered  my»clf  as  the  next  "  subject  " 
of  it,  with  the  determination  to  watch  carefully  for  any  mai  ual 
«Mhim  bjr  wbidi  Mr.  Bbbop  might  be  iniliHaeiaB  my  choice, 
n*  e^crUMOt  MieeMd«l  withme  uit  had  done  wtthmy  prede- 
oiWBi%  aady^lcoridaB^iay  aww  than  tfawMdw%  Mt  tow 
I  «■•  lad  to  ■akaOa  ivB  aieBewiTC  MleeliraB  of  flit  Hida  to  be 
ftJwn  awmy,  a»  «a  to  teave  Mind  the  caid  I  had  origbaUy 

A  ■ajb  of  tuuHtt  be  aatoated  that  Mr.  Biibop  koaw  when 
!•  had  pfasad  ddaewd,  althoogh  hk  "  nbject "  did  not ;  aod  ha 
iniotBOd  BO  dwt  cnericDoa  haa  taa^it  Ub  the  |  orilhMt  to 
whkhdM  doioe  of  hu^aobiaet  "can  beaoat  eaaSiraiideaMdiiljr 
nidad.  Theiafloaceof  tke  eyes  being  eicchided  by  the  Ida- 
five  poaitions  of  Mr.  Biibop  and  his  "  mbjcct,"  the  goidanoe 
mmt  be  conveyed  thrangh  toe  haad  which  Mr.  Bishop  holds 
in  his  own  ;  and  yet  I  ailogellier  failed  to  detect  the  mode  in 
which  it  was  ^ven. 

Of  course  It  may  be  said  that  this  is  only  a  variation  of  the 
conjuror's  trick  of  "  forcing  "  the  cartl  wliich  he  has  determined 
that  the  drawer  hhall  choose.  (I  rcnirniLcr  seeing  it  ^tated  that 
Louis  Napoleon,  when  LiDpcr'i,  had  defiol  tloadi  i  then  to 
"force"  a  card  upon  him;  and  that  iluudin  made  him  drawtbe 
card  which  in  the  French  pack  is  designated  Cxsir.)  But 
though  the  same  principle  of  "suggestion"  is  involved,  the 
conditions  under  which  it  acUi  are  a]tOf><ether  difTcrent.  The 
conjuror  stands  opposiU-  the  drawer,  looks  at  his  face  as  well  as 
at  his  hand,  and  continually  fhifts  the  position  of  the  cardn  he 
holds,  so  as  to  prevent  a  womg  card  from  being  drawn,  while 
presenting  the  riekl  one  in  the  manner  which  he  knows  by 
experience  to  be  ine  mo>t  sugge-iive.  liut  Mr.  lU-hoi)  docs  no 
such  thing.  The  cards  re iri am  in  their  places  with  ihcir  f.Tccs 
downwards  ;  and  of  the  gui<l3ncc  given  biin  by  Mr.  IIilHuu 
standing  at  hi'>  side,  the  "vuf  jcct  " — even  when  on  the  «alch 
for  it — remain*  (iiiite  unaware. 

If  I  have  made  myseSf  undcrstorxi  by  your  readers,  I  think  1 
shall  have  satLsficd  llicni  that  thi>  "  experiment  "  (which  may  by 
no  means  invariably  s-uccccd)  is  of  ^jrcat  jisycholi  jjieal  interest, 
as  showing  the  large  measure  in  which  we  may  l>e  [;iiidcd  in  our 
choice  among  things  "  indifferent,"  by  infiutncet  ojwkick  ware 
mndmrnmrnHdntt.  Wiluam  B.  Cabhimtw 


American  Meteorological  Obaervationa 

In  your  %'alned  journal  Iv  ..'.  wiv.  1  find  nn  cx|>rcs>i  n 

of  your  resjret  that  it  shnuld  have  Ivccii  ilcui.Jcd  ili.U  tlic-  |iriii!iiiij 
of  the  Butlftin  of  Simultantous  Me!c.irul<it;ical  Ob  erva'ir.i.s  1 
should  hereafter  take  pl.\ce  one  year  after  dale,  instead  of  sijt 
months.  It  may  be  interesting  to  thrjse  of  your  readers  who 
made  use  of  the  liullttin  in  sludyinjj  the  ytneral  atmospheric 
phenomena  of  the  northern  hemisphere,  t  j  kiiuw  ihul  fur  several 
years  past  (he  data  for  >everal  distant  lain!  stations  111  ( Irtx  nhnd, 
Iceland,  .Sit>eria,  Alaska,  &c.,  have  l<en  omitted,  merely  l.ccansc 
the  mail  f.acilities  did  not  enable  us  to  receive  the  rejj  rts  in 
time  for  (  ublication  in  the  /'uiUtin.  Thus  a  large  portiun  of 
the  rcgiuu  covered  by  o-.ir  maps  has  been  left  unrepre»cnlcd,  lor 
which  the  ncccsary  data  come  regularly  t  )  han<l  a  few  wccl>s  or 
months  later.  The  ctsc  still  worse  in  reference  to  the  marine 
reports  fur  ve^seU  off  on  Ion;;  voyages  ;  for  instance,  we  regu- 
larly pay  fcir  and  receive  a  large  collection  of  material  from  the 
London  Mcte^trological  OITice  that  never  appear in  our  pub- 
lisbed  Builttin  or  charts.  The  propoiicd  postponement  of  pnb- 
liaUion  ia  in  iiwt  merely  the  outcome  of  several  suggeUions  and 
WOBBeadationa  from  eiHipenuiog  nation*,  in  the  propriety  of 
wiroBBidltoaa  Buadf  and  anaitaau  iiillj  coocnr. 

W.  B.  Hamm, 

Chief  Signal  Officer,  USA. 

Ofteaof  An  Chief  Signal  Officer,  Washington,  D.C.,  June  15 


A  Meteor 

Last  nicht,  June  24,  at  iih.  29m.  G.M.T.,  I  observed  a 
BOicoi',  M  bright  as  Jupiter,  cross  the  tail  of  the  great  comet  4* 
or  j*  almve  the  head  and  disappear  some  ao'  to  the  left,  on  the 
vertical  of  Beu  Una  Muwris  and  at  an  altitude  eqoal  to  that  of 
dM  eoosct's  head.  It  left  a  bright  streak  for  some  seconds.  I 
«Bd  not  aee  the  bsgiaai^,  and  perhaps  not  the  end,  as  it  may 


have  C' iiitiiiiied  tieliind  a  cb  ud  I  at  k.  Tl-.e  duration  for  the 
above  path  was  three  seconds,  dciermincit  altc^v^ard^  by  cxjicri- 
aeot.  Place  of  obaervation,  lat.  $1*  jaT,  long,  o  1 1  w. 

G.  L,  Tt/I'MAN 

•7,  Hao^oa  Temec^  St.  John'*  Wood,  Jane  «5 

LOOMMO  at  comet  knt  night  from  my  garden  at  ii.2Sp.m. 
I  Mw  a  hum  Boleor  pats  nearly  horbontally  iitam  a  litila  «aat  of 
north  (0  within  a  shoct  distance  of  the  comiet,  lathar  afaofo  Ao 
head.  ItwaaashnewVoMa  when  hcBliaB^hatvidi  a  lod 
orotaogotiitgeb  Tm  notion  ma  n^B  dov.  A. 

Adaatt  Cowt,  Waitbiiiy4n*Sc««fD,  Jvw  05 

BoftlifaiilB  ia  Vbb 

It  bmt  pvluya  be  oonsidBod  worthy  of  a  nolo  in  your 
eohBuia  mat  Hiflarthqaako  was  caperieneed  in  thb  nei^boor' 
hood  on  Ifaadajy  Mqr  M  at  a  few  minutes  before  6  a.m. 

Hen  in  Van  too  slmaE  was  slight,  consisting  only  of  a  treOMiF 
loos  BOtioo  hating  a  few  seconds;  but  I  have  today  re- 
ceived informatloo  tnat  at  liitlis  the  shock  was  so  severe  as  to 
cause  people  to  rosh  out  of  their  h<ju>rs  in  fright,  and  that  a 
village  named  T^oot,  Mtuated  near  the  western  shore  of  the 
Lake  of  Van,  was  dcstrmrcd  by  it,  with  the  loss  of  a  consider- 
able number  of  tijrea.  I  have  as  yet  hesird  no  details,  but  if 
any  further  circumatances  of  lntere<t  <hou!d  come  to  li:.;ht  I  will 
communicate  with  yoo  again. 

It  is  well  known  that  the  environs  of  the  Lake  of  Van  show 
many  signs  of  ancient  volcanic  action ;  at  least  thm  volcaaoce 
with  distinct  craters  forming  prominent  features  on  or  near  iti 
shores.  Of  thrs-.-  the  Nimrond  Dagh,  on  ihowatam  diore  of 
the  lake,  is  said  by  tradition  to  have  bieen  active  not  more  than 
400  years  ago.  It  contains  an  immense  crater  five  or  six  milea 
acrov«,  in  which  are  situated  hot  springs.  The  villag:e  T^ut 
which  h.is  1  een  destroyed  Ub  at  the  foot  of  the  eastern  slopes 
of  thir  mountain.  Emilius  Clayton 

Vaa^ltekey  ki  Asia,  July  6 

Freshwater  Actineje 

I  YESTBRDAV  noticed  in  a  small  ///j-iuu/cr  aauariuni  four 
specimens  of  a  ^mall  freshwater  .'\ctinia  of  a  very  pale  olivaceous 
colour.  They  have  each  six  tentaLlcs  more  than  I  inch  in 
length  when  fully  extctidei!,  but  shea  S'>  extremely  fine  .at  the 
ends  as  tu  be  almost  irivi>ilik'.  Tlic  b  ily  or  st.nU  is  about  O'l 
inch  l''n:j  by  O'OJ  mch  in  diraue't  r  when  at  rest,  and  af>out  0'5 
inch  ViVi'^  and  o  ut  5  inch  1:1  ■ .[  KiiOlui  uhcri  exjkirided. 

I  was  not  aware  bef  'te  of  ilie  existence  i>f  fie  liwatrr  Actinia, 
but  as  the  specimens  to  which  1  now  rcfir  .ire  !•>  all  nspeCtB 
similar  to  sca-nnem' mcs,  there  can  be  no  doubt  on  the  sul  n  et. 

I  h.Tvc  -ucccc  bsl  111  transferring  two  six-'cimens,  uliich  have 
duly  routed  and  cxiiatniol  llie:n.selve<i  in  a  i>  ittle  and  a  tundiler, 
and  I  sh  ill  lie  h  n  py,  if  'hey  are  of  sufficient  interest,  lo'cml  one 
to  your  oAice  or  elsewhere  for  ins|)ection.        W.  Skdgwick 

Royal  Naval  School,  New  Crais,  Jnna  14 

Tbo  Oboonmtlon  of  HnOttotni 

In  the  m  ist  casual  survey  uf  ilic  liuralure  relating  to  the 
phenometi' m  ^f  li.ul  o;  c  cannot  fail  to  lie  struck  with  the  remark* 
able  c<intr.i  I:  im-ms  which  everywhere  make  thein»elves  apparent. 
Some  wMtiTs  ay  that  hail  f.dls  oftcnt-st  in  the  tropics;  others 
assert  that  it  is  alto',jelher  unknown  thcic  !  Ili  vvar  l  tair.  that 
the  maximum  bailfa'l  in  this  country  1  ccurs  in  the  -ummcr 
seaioii,  wliilc  I'alt  n  and  o:licrs  say  that  it  is  m  ^^ll^er.  I  think 
the>e  singular  di^crc;  .uitic-s  are  attributable,  in  many  cases  at 
least,  to  imperfect  obiervations.  Most  of  the  meteorologists 
who  have  given  special  ntteulion  to  the  |ihenomenon  of  hail  have 
had  their  pet  thcotie-,  and  naturally  their  observations  have  liccn 
guidesl  to  a  considerable  extent  by  the  requirements  of  the  par- 
ticular theories  which  they  advocated.  Thus  we  find  KamU 
ascribing  the  formation  of  hail  to  the  conflict  of  opposing  currents 
of  wind,  Voha  to  the  dectrical  cooditicn  of  two  separate  layers 
of  doud,  Leslie  to  the  presence  of  »tfaia  of  air  at  diHerent  tem<> 
peratnrc:,  von  Bodi  to  a<cending  ctunMa  of  air,  and  so  on,  all 
which  theories  are  based,  not  upon  invariable  phenomens,  bat 
opon  isolated  featana  which  happon  to  harc  come  repeatedly 
nndar  the  noliee  of  Aoaa  particular  oboeiroa  in  the  particular 
hailstorms  whidi  they  wttacaaed.  I  tUok  it  wooU  cahance  tho 
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vihie  of  •bs«rralion«  in  some  degree  if  all  thaw  who  faav*  oppor* 
tnities  of  making  them  would  dnir  Bp  (hdr  MlM  OR  tome 
ngifatf  imd  uniforn  plan.  I(loBOtpnnnuto»«haiit«schenet 
hM  wotttd  va^igtk  tM  folloiifav  points  ts  beins  of  wmo  tm- 
poitance : — 

1.  Date,  and  boor  of  the  d*)r. 

2.  Area  of  storm.    If  it  aarame  the  tornado  Ibmii  give  (o) 

length  of  the  courK,  {k\  breadth,  (r)  diraetkm  of  ■atiM, 
(4/)  rate  of  progre*!>ion. 

3.  Physical  features  of  the  locality — (a)  elevation,  (b)  moan- 

ttritw  and  plateaux,  (r)  rivers  and  valleys,  (</)  forests,  &c. 

4.  Tcnperature  (a)  before  the  storm,  \f>\  after  the  storm,  and 

if  possible  to  be  obier  ved  (r)  cbangea  dnnag  the  stoim. 

5.  Barometrical  reodinp  (freqaently  taken  during  liaw  of 

hailstorm). 

6.  Wind— (<j)  direction  near  the  earth's  turface,  (*)  direction 

in  the  higher  re^pons  as  indicated  by  the  dood  awtkn, 
(<-)  force. 

7.  Preceded  or  followed  by  rain. 

8.  Aspect  of  the  clouds.    Note  if  there  be  any  ■|Hiraillirifi  of 

two  feparatc  >trit.i  at  dilTcicnt  cicvati  n?;. 

9.  Electrical  jihcn  Miicna.    ShuuIJ  tlicrc  be  lightning,  note  the 

relati:in  between  (be  disch.ir^c.  and  the  fall  of  the  hail — 
whether  the  li^Ulniiij;  precede  the  hail,  or  oAv twrrf. 

10.  Duration  of  the  storm  at  one  spot. 

11.  Sound.  Note  if  »  poeoliar  aolM  praeede  the  daoent  of 

had. 

12.  Conformation  .ind  si/e  of  the  hail'tuuc:>. 

IJ.  General  character  of  the  we.ither  before  and  after  the 
storm. 

A'otet. — (1)  1  he  ;  rcci-c  date  nf  a  hailstorm  is  an  im]>ort:Ant  jKiinf, 
as  it  determines  the  |'Lri(><l  of  llicir  occurrence,  kcij  ccui  ^  the 
aHMti<i/  period  wc  h  ive  the  m  st  c  iiillictin;^  testimony.  .Shortly 
after  ti  c  cst.ibli  h.iient  uf  hail  iti^iii  uicc  cumivuiics  valuable 
6taii>^ics  »ere  pubh^hed  by  tbos«  bodies.  From  particulars 
furiii  hcd  b>'  the  Farmers'  InwaiKe  lauUttte  the  fallawbg 
table  was  drawn  uji : — 

HaiUlorms  in  Jamuvy   o 


II 

1-ebi  uaiy 

1 

l> 

March  ... 

...  a 

** 

April  ... 

»*• 

II 

May  ... 

...  7 

» 

Inne 

a*a 

...  10 

M 

July  ... 

...  17 

»« 

August  ... 

...  4 

ft 

Sejiteinber 

a 

II 

October  ... 

...  0 

» 

November 

...  0 

M 

December 

0 

46 

Dallim  gives  the  following  nt  the  remit  of  liv«  jtmf  obtetvn' 

ttOMi— 

In  Janaary  It  hailed  on  11  dtjrt. 


tl 

February 

II 

7 

It 

«• 

March 

II 

It 

II 

April 

It 

i 

tl 

*< 

Mar 

M 

11 

It 

•1 

Jane 

II 

6 

tt 

»l 

July 

II 

a 

tl 

M 

Auyuvt 

II 

I 

tt 

II 

.Scple  i;ber 

II 

« 

It 

f. 

October 

II 

7 

•1 

»> 

November 

•1 

7 

*t 

M 

December     „  ij 

Giddy  drat  nm*  np  twenty-one  jeanf  ohecmtlont  nt 

Penzance : — 

{anuary    23  July   t 

Febratvy    25  Auxnat    o 

llnroh    as  September   5 

April   27      i      i  ctober    17 

May    7      t      November   22 

juue    5  Decctnlter   43 

Thomson  ("Inlrod.  to  Met."  p.  17.1)  gives  ihc  following  as 
tbeielative  projioriioiis  ■. — 

Winter  to  all  the  ether  seasons  as  45*5  to  54-5 

Spring        „  „  a9*5«°7o'S 

Autumn  „       sa'o  to  78*0 

SOMMT        „  „  3101097*0 


F^om  n  comparison  nf  these  tables  we  see  that  Dalton,  Giddy, 
•nd  Thontsoa  asree  in  making  winter  the  season  of  maxinuun 
hailfall,  while  the  insurance  statittics  point  to  the  oppcsite  oon- 
chuioa,  the  hniktorms  in  June  and  July  bcin;;  much  in  excess  of 
thOiC  iu  the  other  months  of  the  year.  1  >tron;;ly  -uspect  hoW* 
ever  that  Dalton,  and  other  ufaserverii  who  have  arrived  atstaDnr 
ranks,  included  in  their  enumeration  of  hailfalls  what  we  may 
call,  in  absence  of  a  better  nan  e,  win/er  tail.  It  is  very  unfor- 
tunate that  the  word  kail  has  in  our  language  been  used  to 
denote  two  entirely  different  phenomena,  the  French  g>iU,  or 
hail  proper,  mAgtitil,  or  that  small  round  powdeiysnow  which 
often  laUs  towarcb  tbc  end  of  a  snowstorm  and  in  the  early  part 
ol  a  TMT  ft«tty  night.  Gt/sU  has  mothug  in  oonaion  with 
grtlt.  lite  ooe  ialls  eadosivcly  ia  viater,  and  tin  other,  I 
venture  to  say,  as  exclusively  in  summer. 

(6)  Dalton  observed  that  the  winds  which  brought  hail- 
diowers  in  the  north  of  England  were  always  south-west,  west, 
or  north-west.  The  wind  often  sbifti  erratically.  Howard 
mentions  a  hailstorm  during  which  it  was  first  east,  then  south, 
afterwards  west,  again  east,  and  finally  «e>t.  Ikccaria  ma'ses  the 
following  sinj^fuiar  statement  : — "  While  clouds  are  a}>itatcd  with 
the  most  rapid  m  otions,  rain  generally  falls  in  the  greatest 
plenty  ;  and  if  the  agitation  be  very  great,  it  tjeneraily  hails." 

I  shall  be  glad  to  receive  references  10  memoir-,  .and  papers  on 
the  subject  of  hail,  al&o  particulars  of  storms,  from  any  of  your 
readers  ^^hu  h:)ve  tlicm  at  hand.  J<  A.  B.  OUVU 

Athcnxum,  Glasgow,  June  6 


How  to  Prevent  Drowning 

I.\  the  di-cu  -ion  that  Dr.  MacCormac's  letter  has  elicited,  the 
esseuti.il  priMcii'lc  upon  whtch  the  whole  art  of  swimming;  is 
fuwd.imeiit.Uly  liiscd  ap|icars  to  have  been  ovcrlcoked.  As  Dr. 
MacCormac  ^ays,  the  human  liody  naturally  floats  in  water,  aad 
freely  to  in  salt  water  ;  butiitfwdoes  it  float,  supposing  ibeneeca 
»arycon(litiotiofi  uoy  a  ncy ,  the  inflation  of  t  he  Inngii,  is  maintiincd  ? 
If  the  limp,  dead  bjdv  of  a  man  is  thrown  into  water  tn  tUs  coo* 
dition  it  floats  with  the  head  and  face  immersed,  but  with  that 
I  art  of  the  back  just  bitween  the  tbonlders  upward-,  and  just 
bobbing  out  of  water,  lliis  b  n  drowning  posith >n,  and  the  niat 
bu  iness  of  awunmiiig  is  to  eonnteraet  the  tendency  to  this  posi- 
tion, that  is,  to  btlanee  the  body  in  aueh  wise  that  the  head  shall 
be  upwards  aadOe  lower  part  oftlieftwevppcrauist,  in  spite  of 
the  natural  tendency  of  tlM  head  to  sink,  it  having  n  greater 
si»ecific  gravity  than  water,  or  the  average  of  the  whole  body. 
Dr.  MacCormaci  in  Us  letter  (11. 166),  *aya  that  "H  is  jnst  as 
ea.y,  if  we  oaly  kaew  it,  to  tread  walcr  aa  to  tread  earth." 
Qnii*  so  I  but  it  is  also  about  aa  diSoilt.  No  human  being  can 
"tread  earth **  withont  naming^  the  principal  effort  in  thii 
trainiitg  beiog  directed  to  keepti^  the  centre  cT  gravity  withiit 
the  base  covered  by  the  soles  of  the  feet ;  and  in  like 
manner  we  must  learn  to  Leep  the  centre  of  gravity  of  the 
body  and  the  centre  of  its  buoyancy  in  a  perpendicular  line 
with  mojth  and  nos^trils  in  the  air.  I  have  boen  a  swimmer 
since  I  was  eight  years  of  age,  and  consequently  swim  as  naturally 
as  I  w.-v!k,  and  fl lat  ca  ily  in  fresh  or  salt  water,  without  any 
treading  or  paddling  of  any  kind  ;  but  though  1  can  thus  lie 
basking  luxuriantly  and  motionless,  1  am  just  as  unable  to  sleep 
floating  as  to  »leep  standing  upright.  I  have  often  tried,  and 
immediately  I  begin  to  doze  my  mouth  is  under  water.  The 
effort  of  keeping  the  face  upwards  is  as  automatic  and  unconscious 
as  that  of  standing  still  on  the  groui d,  but  there  is  an  effort  of 
balancing  nevcrthelest. 

I  have  inuKlit  many  to  swim,  and  my  firrt  lesson  is  on  balancing 
the  bixly  ;  the  easiest  formula  fi>r  attaining  this  power  is  to  kee/t 
Ike  haudt  iMi'ti  and  look  at  tfu  sky  w  hile  Uie  che»t  is  expanded 
as  much  as  jmssiblc  by  throwing  the  shoulders  well  back  in 
military  attitude.  Any  man  or  woman  of  ordinary  i-pccitic 
gravity  who  can  do  this  can  fl  lal  omJ  bnathe,  bat  to  do  it, 
^imple  as  it  is,  rtquires  practice  or  Irainis  g,  phy-ical  training  of 
the  muscles,  and  cerebral  training  in  rrdcr  10  acjuirc  that 
c.  mmand  of  all  the  faculties  without  which  lh^rc  can  be  wi 
treading  of  water  or  other  device  for  keeping  the  m  uth  and 
nostrils  in  the  air.  If  this  were  taught,  X'lt  on  paper,  t  ut  in  the 
walcr,  to  everybody.  Dr.  MacCormac's  object  would  be  attained. 
As  it  is,  the  huumii  being  cuuiparoil  with  four-legged  animals  is 
relatively  ai  iiif<:r  ir  t  >  !hi--5i  111  wa;or  .t^  it  is  on  laud.  The  ca'.f 
or  the  colt  walKs  a  few  minutes  aft rr  it  is  born,  the  kitten  i.r 
pupi^y  in  a  few  days;  bnt  die  human  infant  i  nly  .after  many 

months.  W.  Mattik;  Williams 

Royal  Pdytedmie  In  tltuHon^  Jane  17 
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Baoyancjr  of  Bo4Im  in  Water 

In  Nature,  vol.  xxiv.  p.  166,  Dr.  W.  Cnrran  iays:— "It 
i%  I  Unak,  geiteroJI^  auvmea  in  book*  and  coortt  of  law  that  ftll 
bodies,  tramaii  aad  IxaliaL  liDk  m  a  rale  in  water  as  Moa  as  life 
it  extinct."  How  flar  this  stat—wiW  nqr  bo  triM  as  regards 
wiaBals  generally,  I  am  not  pg^Mwl  to  l^i  bot  it  OBrtunlx  does 
aot  hola  good  as  ref>ardt  ilia  fdadairt  Ike  BekieMM  »pear 
wmf  tea&mt  wUbt  cniaiBf  Uuv^  ad  it  WMti»H  oeoipies 
Amiakwiir  tiraiB**tniiiig*'tliaBaili»lnid,  yet  it  is  a 
are  enotiiHiMi  that  lay  ire  kat  by  linkin?,  even  of  the  fidl<fr<iwn 
oHdei^  windk  in  ttrtmn  ere  heavily  w  ciglited  with  laige  aatler<. 

4,  Addhm  Gardenia  June  25  JohmRak 


An  Optical  Ilhnlon 

%Vi[.i.  yi  u  allo.v  mc  to  r;..lij  ■onH'thiiiR  to  the  ICttCT  from 
\N  liliam  Wils  jii  in  NaIUKI-,  voj.  xxiv.  p.  5J. 

I.  'J  hc  re-ul'.s  dcscril>c<l  may  be  pro<lucc;I  ui  ln  iK-nding 
the  card  or  usinj;  a  square  hole.  A  flat  card,  w:lh  a  pin  hole,  is 
held  ~ome  distance  from  the  eye,  and  a  pin  moved  50  .is  i  )  he  in 
a  right  line  between  the  eye  and  the  hole  ;  the  results  dc»cribe<l 
by  Mr.  Wiliioa  follow.  2.  Some  few  trials  may  be  necessary  in 
oracr  to  gel  a  clear  imaf^e  (if  this  is  the  proper  term),  but  it  will 
be  fomnd  that  considerable  variation  in  the  distances  from  the 
eye  to  the  pio  and  from  the  pin  to  the  hole  can  occur  « ithout 
de-ilroyiog  the  effect.  3.  The  image  seems  to  me  to  be  dose  to 
the  Gvd  in  every  ca^e,  while  the  distance  frcm  the  eye  to  the 
cud  nuwfaiy  a  peat  deal.  Ci.arxnce  M.  Boittulb 

Slats  Notiaal  School,  Winona,  Minn.,  U.S.,  Juite  10 


Resonance  of  the  Mouth-Cavity 

I.v  reply  to  Mr.  George  J.  Koai.inc-,  I  l  e^  to  say  that  the 
object  of  my  co:iimunication  ]>rintcd  in  NAll'Kt:,  vol.  .xxiv.  p.  icio, 
was  to  vhow  that  the  aiouth-cavity  will  give  a  distinct  res  jnincc 
to  dilfercnt  rates  of  vibration  \ilrtaiiy  in  t/u  air  by  beinj;  »ha]>«d 
suitably  for  each  of  thcin  (and  jirDviding  they  come  u  ithin  its 
limit),  nie  m'luth  thus  f;.* c  :!;c  means  of  analysing  the  com- 
p3&ite  nature  of  sonnd.  Any  ot  c  successfully  repeating  my 
experiment*  j^ivcn  nn  pp.  100,  126,  .Ud  lie  satisfied  that  fhcy 
pointed  to  *ometliinj,'  dilTtrcni  to  tiie  buys' amnsement  mentioned 
in  Mr.  Romaor<'  Ictttr  (!>.  166). 

5,  West  Park  Terrace,  bcarborough  JOHN  Navlor 


American  Cretaceous  Flora 

In  fcreral  of  the  interesting  and  raluable  pa]>eni  on  the  Ter* 
tiary  flora  which  Mr.  J.  Starkie  Gardner  has  contributed  to  the 
English  journals  he  has  referred  to  the  fossil  plants  in  our  Cre- 
taceous rod  s  as  representing  a  flora  really  Tertiary  in  character ; 
•ad,  iaflnenced  by  the  modern  aspect  of  the  |)lants  contained  in 
oar  Dakota  group  (Lower  Cretaceou>),  he  has  expressed  a  doubt 
whether  even  that  should  be  regarded  as  Iridy  of  Cretaceous  age. 
In  a  former  numk.r  of  NATtfRE  I  endeavoured  to  ^how  that  our 
Dakota  flora  v,as  Crctaccons,  inasmuch  a«  it  is  found  in  rucks 
which  are  overlain  by  several  thousand  feet  of  strata  contain- 
ing ii.any  motlusks,  fishes,  and  reptiles  which  are  ever}'where 
recognised  as  Ctetaceoiis,  and  none  that  are  Tertiary. 

Mr.  Gardner  was  not  however  convinced  by  my  facts  or  argn- 
nests,  and  in  the  April  number  of  the  Popular  Scitntt  Kn'irto 
he  reiterate!  and  emphasi.'cs  his  formerly  esprtssed  opinion, 
refcrrint;  all  oar  Cretaceous  strata  to  the  Macstricbt  IxxIh,  and 
intimating  that,  in  eonuaon  with  that  formation,  they  should  be 
separated  fma  the  CMaeeoos  qistcB.    Ilia  tnagmg*  is  as 

follows  : — 

"The  pre^nce  of  M>s<tsaurui  in  the  Maestiitht  l>C(i^,  .-md  the 
far  ocwcr  a-]x:ct  of  its  fauna,  show  thai  it  ma  t  Invc  bJ  n^ed 
to  an  altogether  different  ]  triod,  pro!<al)!y  lljc  one  rcprcs<  iitcii 
in  America  by  a  great  so  called  Cretaceous  series  containing  a 
mixture  of  Crctace«u<>  and  Tertiary  aiollaslt%  dioot^cdoaons 

plants  and  Afi>:a\iurii>  

"  No  Ametic.iii  <  r  Fu-oj  cnn  )-i>-cnIltd  CietaoeOBS  liBd  flora 
can  be  proved  to  l)c  as  old  as  our  White  Chalk." 

Now  in  no  spirit  of  critici-m,  for  I  appreciate  and  value  the 
excellent  w  ork  ibat  Mr.  Gardner  is  doing,  but  simply  for  the 
vindication  of  tba  ttalli  «f  gaolaBr,  I  ask  bin  ta  qiMlify  these 
statements. 

I  am  imp  elled  to  this  ccurse  by  the  follow  iin;  facts  : — 

la  our  Tria:!S'c  scries  «e  hsve  in  iome  places  beds  of  coal  and 


I the  remnin.s  of  a  vegeution  decidedly  Mcaowie  ia  dHuaetor, 
con&i^tiiit^  of  Cycads,  Conifen,  and  Ferns,  but,  as  fiir  as  we  yet 
know,  with  ut  a  single  Angiosperm. 

Jn  the  Jurassic  age  the  eastern  half  of  the  North  American 
COBtlaent  formed  a  land-surface,  for  the  sediments  of  the  Jurassic 
tea  are  confined  to  a  somewhat  irregular  area  in  and  west  of  the 
Rocky  Mountain  belt. 

Of  the  Juraiaic  floia  of  North  Ameriat  we  as  yet  know  little 
or  nothing;  bat  the  cmitinent  that  Ixadeied  the  Jurassic  sea 
ultimately  became  covered  with  a  new,  varied,  and  highly- 
organi-'cd  flora,  of  which  the  origin  is  yit  unknown. 
I     In  the  Cretaceous  age  all  the  continent  lying  east  of  the 
Wasatch  Mountains  was  aflected  by  a  subsidence  which  brought 
the  sc.\  in  frcm  the  Gulf  of  Mexico  with  a  front  looo  miles 
wide,  and  the  great  inland  ^ea  thus  fornitd  gradually  exteitded 
I  northward  till  it  renclud  nearly,  if  n  it  qtiite,  to  the  )'resent 
,  .'horc  of  the  Arctic  <  'ceari 

The  w nve,  of  the  Cretaceous  Fca  in  their  advance  .<.we|>t  before 
tlicui  a  sli  irc  that  was  Covered  with  a  lunuriimt  forest  of  at  least 
one  buiidred  sjicciesof  .Nn^i  s|xrujons  trees  :  and  the  remain'  of 
trunks  ami  twij^s,  leaves  ami  fruit,  wtie  buried  ii|>  in  tlic  sheet 
of  beach  material  which  accuuiuiatc<l  all  along  the  advancing 
'bore  line,  and  which  ii  iw  forms  the  .Snnd.st< mc-  of  the  liakota 
group.     Ui>  to  the  present  lime  very  few  nn  llii^V  s  lia\e  been 
j  found  in  this  group,  and  thty  are  not  iifxiLto.  to  fix  witli  exact- 
ne-s  its  relation  to  the  Ctctnceuu>  m-'ticn      i.thtr  couutrics.  The 
I  I  laiils,  too,  nti.  lii  tiiii.;  from  any  found  in  l  iitoj-e,  ihi  uyii  tlicy 
I  include,  with  many  extinct  form-s,  genera  which  are  common  in 
the  living  forests  of  America,  such  as  (httms  iMt,  MugmHt, 
Faults,  I.iquiJjmhar,  /.inWinJn'n,  &c. 

Wiioii  I  ;c  uli  i'ler.ce  w hitli  jirodiiotil  the  1  lakota  group  was 
at  its  niaiiimi::i  the  sea  stood  several  thou  and  feel  deep  over  tha 
central  |  rli  m  of  the  Iri  U(;l>  bttwcfn  the  Alleghaiiies  and  the 
\V.as.itcti  M  uiitaiivs,  and  here  wc  nw  find  at  lest  two  thousand 
feet  of  marine,  calcareous,  organic  sediment,  which  have 
furnished  hu:uirtds  of  species  characteristic  of  the  CretaceoUS 
a^e,  and  a  )ar;a-  number  th.-<t  are  identical  with  thotC OBOtaiuCd 
in  the  Upper  tireeiisaud  and  Chalk  of  Knrt  pe. 

1;  I-  true  that  up  t'l  the  pirercnt  time  no  Neocomiaii  fo  -ils 
have  l>r(;ii  fi  und  In  tlic  interior  of  tlie  Continent,  but  v,  iili  that 
cxce|^tin:i  the  entire  C  rctaccf  us  series  of  the  Old  Worhi  i  rcj  ic- 
scnteti  there,  iicnce  it  if  not  true  that  our  Cretaceous  "  c-n- 
tains  nothing  so  old  as  the  Chalk." 

Nor  is  it  true,  as  intimated  by  Mr.  Gardner,  that  our  "so- 
called  Cretaceous  rocks"  contain  a  Tertiary  flora  and  fauna,  as  no 
Tcrtiaiy  species  of  either  has  yet  been  found  there.  The  flora 
of  the  Dakota  group  is  more  modern  in  its  aspect  than  that  of 
the  Ixiw  er  and  Middle  Cretaceous  of  Enroth,  but  its  ]>lants  are 
specifically  diflerent  from  any  found  in  Europe  in  our  Middle 
Cretaceous  (Colorado  group),  Upper  Cretaceous  (Lanunie  group), 
or  Tertiary  beds  (of  Green  Rlw,  Port  Uaioa^  and  OMCm). 
The  facts  apparently  indigile  that  iba  «eilic«  deffdopnaat  of 
Angioraetmous  yleiifrlUr  tank  plaea  berc^  aad  Ibis  in  aAow/iraft 
Jhra  <a  whidi  ibe  deneadaidi  long  afterwmids — in  T«tiu7 
tlnw  occMfied  Oieeahad,  Spiubcisea,  &&,  and  tpread  by 
land  aaaoeenoBi  iato  Enrope  aad  Asia. 
The  belt  authofites  we  have  had  on  questions  relatfaic  to  ibe 
I  QwtaGoaoi  finma— 'MctHS  Gabb  and  Meek— ware  ftiUy  ureed 
ia  iceMding  our  Middle  Cieteaeous  as  of  the  ase  of  tlw  Chalk. 
Mr.  Gabb  divided  Ibe  C^atacaons  f  eiies  of  CaUfomut  into  fear 

I.  Tha  Tejou  group, 
s,  Tba  MaiUaes  group. 

3.  The  Chicn  group. 

4.  The  Shasta  group. 

Of  these  the  oldest,  cir  .Shas'a,  group  as  regarded  1  y  him  as 
of  Ne<jt-.)iiii.\ii  a;^f,  the  t.!iUO  and  Martine/  j;!'- v^-  — h:..:h 
should  pcrliaps  l)c  united— a*  the  representatives  of  the  Upper 
an  I  Low  er  (  halk,  aud  tbo  T^o«  gtroup  OS  tlie  eqidnkat  of  the 

Maestriclit  beds. 

The  coal-lieds  and  the  fos-il  plants  <  f  Vancouver's  IslaiMilie 
at  the  lia^e  of  the  Cretaceous  'crics  .ns  it  exi  ts  there,  and  the 
,  nu>!iu^cous  remains  indicite  that  it  is  the  cjuivalent  of  the 
Chico  t^rc  iip.  The  plants  arc  apparently  all  distinct  from 
tho  e  of  the  I'akota  pri  np  of  the  i;;'.erior.  'ITiey  include 
palms  nnd  cinnamon--,  ;!nd  evidently  (jrew  in  a  warmer  climate 
than  that  v  hich  prf  iluced  the  ttmi  crate  flora  of  the  LoMT 
Cretaceous  of  KaiLsa.s  Nebraska,  and  the  Atlantic  coast. 

Among  the  Vancouver  Island  Cretaceous  plants  is  one  well- 
known  species,  ^equgia  Xdthttt^kii^  11.,  which  is  found  in 
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various  toc4llIic'^  in  the  Upper  GvMuaiid lad  Chalk offluope, 

and  bI*!  ixcurs  at  K  lue.  I 

The  fii^^il-  collected  by  Mr.  KitliarJiuii  on  (Jurcii  l_  1  itlr's 
Klanl  have  Iwcn  -hjuii  lijr  Mr,  \VhiteavO'>  l  )  represent  the 
very  base  of  \.\\t  Crctai.0  lus  scries,  ami  tu  include  some  forms 
that  arc  rather  Jurassic  tliaii  Cretaceous,  llie  phuxU  of  ibis 
(rrou,<,  th  <u^h  fcA'  and  imperfect,  seem  to  becUtflf  CWlWiw%  BS 
in  the  oldest  Crctacci)as  flora  of  Europe. 

Our  present  knowledge  of  the  a{;e  of  the  AlWrrifllHI  Cnlueoni 
flora  may  tlicn  he  cpitnailscd  as  follows: — 

1.  The  •■li'cst  Cretaceous  rock-,  knuvn  in  North  America, 
those  of  ijii  en  t.'hir!  itteV  Islind,  rci  resent  the  Neocomiaii  of 
EurODC,  and  have  -u  l.ir  furni^lieil  m  Aii^m  isi  ermous  plant';. 

2.  The  Shasta  group  of  CaUfomia,  supposed  to  be  the  equi- 
valent of  tli0  upper  pnt  of  the  Nowonhn,  has  Tiddad  no 
plants. 

3.  The  coal-»trata  an  I  jilant-Uc  ls  r.f  Vancouvcr'-s  Island, 
pfol>al>ly  a  little  later  than  ilic  I>,ikola  group  of  the  interior, 
contain  many  An^i  isjierm-^,  and  are  of  the  age  of  the  Gault  or 
Upper  Grecasaud.  Les^juereux's  iiJentitlcation  of  %'ancouver'» 
Island  plants  in  the  l^anunie  of  Colorado  and  Eocene  of 
Mtssi>sippi  is  evidently  a  mistake.  There  are  no  species 
common  to  these  very  dijstinct  formations. 

4.  The  Dakota  grou;),  the  meehaaical  Imsc  of  the  CreiaceMU< 
■erie«  of  the  interior  of  the  continent,  which  has  yielded  at  least 
too  distinct  species  of  AngiospermoiM  woody  phnts,  is  ccrtaiidy 
older  than  the  Chalk  of  the  Old  World. 

5.  The  Knritaa  nada  and  Ajnboy  days  of  New  Jcr>cy,  iiie 
loimt  aMfltbaia  of  the  Cnteeems  on  the  Atlantic  ooaal,  «o«lun  \ 
•  Horn  aot  ten  ridhdHU^  of  the  Dakota,  with  which  it  has  a 
flnrMMdeamooninMi.  This  gnmp  of  pluta  hat  iMt  yet  been 
daacnaed,  bat  a  lurge  nnanber  of  ipaclfMns  are  in  my  bands, 
Irani  vhleh  drawings  and  dcaoiptioBS  are  iMteg  made  for  the 
Stale  of  New  Jer&ey.  Tlw  dam  is  that  of  a  temperate  eKmate^ 
eomiitiat  aaauljp  of  AqgioapemiSb  bat  it  also  laefaidaB  mnagr 
beasUfal  Conifni. 

6.  Tlie  Colorado  craep^  or  |Kat  series  of  marine  Ctelaeeons 
beds  of  the  interior  of  the  Contment,  represenU  the  strata  known 
hi  the  Old  World  as  the  Gray  and  White  Chalk,  and  the 
Maesteidit  beds.  Few  plants  have  been  obtained  from  this 
group  in  the  United  States,  but  1  am  informed  by  Dr.  Dawson 
that  au  interesting  collection  of  phnts  has  been  obtained  from  it 
on  Peace  Kiver,  in  Canada.  These  will  soon  b  de.scril>ed  by  ' 
him. 

7.  The  Laramie  group,  or  "  Lignite  aeries  "  of  the  central  part  I 
of  the  continent,  underlies  nnconformably  the  Corfpiiodaa  beds, 
the  base  of  the  Eocene^  and  is  in  my  npinlon  the  up|>cr  member  I 
of  the  Cretaceous  system.  Many  it-,  plants  liave  tjccn  ue- 
acribed  by  Mr.  Luquereoa  in  bis  "  Tertiary  Flira,"  but  to  far 
aa  my  observation  extends  it  contains  no  specim  identiGal  with 
any  fonod  in  nnxni^tekable  Tertiary  rodcs. 

SdMol  of  MfaMs,  New  York,  May  no     J.  &  Ncwbiuy 


GEORGE  ROLLESTONt  &f.D.,  FJi.S. 

PROF.  ROLLESTON'S  deotlk  which  took  place  at 
Oxford  on  June  16,  and  which  we  briefly  announced 
In  onr  last  nuoiDer,  may  wefl  he  catted  premature,  as  he 
was  in  the  prime  of  life,  and  but  a  few  months  ago  seemed 
to  all,  except  a  few  closely  observant  intimite  associates, 
stin  in  the  picnitifde  of  his  powerst  and  capable  of  much 

good  work  in  time  to  come. 

T\v:  son  of  a  Yorkshire  clergyman,  he  was  born  at 
Maltby  on  July  30,  18:9,  and  ii.ul  therefore  not  com- 
pleted his  ftfty-secoiul  year.  His  early  aptitude  for 
classical  studies,  carried  on  u^der  the  instniction  of  his 
father,  must  have  been  most  remarkable  if,  as  has  been 
stated  Id  one  of  liis  biographies,  he  was  able  at  the  age  of 
ten  to  read  any  passage  or  Homer  at  sij^ht.  He  was  not 
edncated  at  one  of  the  great  public  schools,  but  entered 
at  Pembroke  CoUege^  Oxford,  took  a  Fvat  Oass  in 
Oaasics  in  i8so,  and  was  elected  a  Fdkwr  of  his  College 
in  18s T.  He  then  studied  medicine  at  St.  Bartholomew's 
Hospii.il,  joinev!  the  staff  of  the  British  Ctvil  Hospital  at 
.Smyrna  during  the  l  itter  part  of  the  Crimean  war,  w.is 
appointed  assistant-physit-iati  to  the  Children's  Hospital 
in  L.ondon,  1857,  but  took  up  his  residence  again  at  tJxford 
in  the  same  year  oo  receiving  the  appointment  of  Lee's 


Reader  in  Anatoiny  at  Christ  Church.  In  1S60  he  was 
elected  to  the  newly-founded  Linacrc  Professorship  of 
Anatoiny  and  Physiology,  which  he  held  to  the  time  of 
his  death.  He  was  elected  a  Fellow  of  the  Royal  Society 
in  1862,  and  a  Fellow  of  Merton  College,  Oxford,  in  1872. 
He  was  a  member  of  the  Council  of  the  Univeraitv,  aiad 
its  representative  fai  the  General  Medical  Council*  and 
also  an  active  member  of  the  Oxford  Local  Board. 

In  1861  he  married  Grace,  daughter  of  Dr.  John  Davy, 
r.H.S.,  and  niece  of  Sir  Humphry  Davy,  and  ha  leaves  a 
family  of  seven  children. 

The  duties  of  the  Linacre  profes'iorship  involved  the 
teaching  of  a  wide  range  of  subjects  included  under  the 
terms  of  physiology  and  .anatomy,  human  and  compara- 
tive, to  which  he  added  the  hitherto  neglected  but  im- 
fiortant  subject  of  anthropology,  as  well  as  the  care  of  a 
great  and  ever-growing  museum.  In  the  present  condi- 
tion of  scientific  knowledge  it  requires  a  man  of  very 
versatile  inteliea  and  extenMve  powers  of  reading  to 
maintain  auftUiag  like  an  adequate  aequ^tanoe  widi  die 
current  Uteratue  of  any  Me  of  these  satt}ects,  ntnda 
more  to  undertake  ort^nal  obsetvatfams  on  his  own 
account.  Even  a  man  of  RoUeston's  powers  felt  the 
impo  jsibiiity  of  any  one  person  doing  justice  to  the  chidr 
as  thus  constituted,  and  strongly  urged  the  necessity  of 
dividing  it  into  three  professorshi|)s,  one  of  physiology, 
one  of  comjjarative  anatomy,  .md  one  of  human  .\natomy 
and  anthropology.  The  work  which  he  did  however  con- 
trive to  find  time  to  publish,  and  by  whi<  h  he  will  be 
chiefly  known  to  posterity,  is  rcniark.ihle  for  its  thorough- 
ness. He  never  committed  himself  to  writing:  without 
having  completely  mastered  everything  that  had  Ix-cn  pre 
viously  written  upon  the  subject,  and  his  memoirs  bristle 
with  Quotations  from,  and  references  to^  authors  of  aH  ages 
and  all  nations.  The  abundance  with  which  these  were 
supplied  by  his  wonderful  memory,  and  the  readiness  with 
which,  botn  in  speaking  and  wriung,  his  thoughts  dothed 
themselves  with  approprfatte  ivotdi,  aometimoe  made  it 
dtfRcult  for  ordinary  minds  to  follow  the  tiain  of  his  argu- 
ment through  long  and  voluminous  sentences,  often  made 
up  of  parenthesis  within  parenthesis. 

The  work  which  was  most  especially  the  outcome  of 
his  professorial  duties  is  the  "  For  ns  of  Animal  Life," 
published  at  the  Clarendon  I're^s  in  1S70.  Though 
written  chiefly  with  a  view  to  the  needs  of  the  university 
students,  it  is  ca[)able  of  application  to  n.  rr  rcm  riil 
purposes,  and  is  one  of  the  earliest  and  most  complete 
examples  of  instniction  by  the  study  of  a  series  of  types, 
now  becoming  so  general.  As  he  says  in  the  preface 
"  The  distinctive  character  of  tlw  liook  consists  in  its 
attempting  so  to  combine  the  concrete  facts  of  zootomy 
with  the  outlines  of  systematic  clas»fication,  as  to 
enable  the  student  to  put  them  for  himself  into  their 
natural  relations  of  foundation  and  superstructure.  The 
foundation  may  be  wider,  and  the  superstructure  may 
ha\  e  its  outlines  not  only  tilled  up,  but  even  considerably 
altered  by  subsequent  and  more  extensive  labours ;  but 
the  mutual  relations  of  the  one  as  foundation  and  the 
other  as  superstructure  wh  ch  this  book  particularly  aims 
at  illustrating,  must  alwa>  s  remain  the  same.'" 

liesides  this  work,  rmt.  Kollestun's  princist  il  contribu- 
tions to  comparative  anatomy  and  zoology  arc  the  toUow- 
ing:— "On  the  Affinities  of  the  Brain  of  the  Orang 
Utang,"A'rt/.  //«/.  Rri'itw,  1861  ;  "  » m  the  Aquiferous 
and  Oviduclal  System  in  the  LamcUibranchiate  Mol 
hiscs"  (with  Mr.  C  Robertson),  PM.  Trans.  1862  ;  "  Oo 
the  Ptacental  Structures  of  the  Teurec  {CenieUs  ecauda- 
tus)  and  those  of  certain  other  Mammals,  wiiUi  Remarks 
on  the  Value  of  the  Placental  System  of  Gassification,** 
Trans.  Zool.  ."^oc.  1 8(6:  "tm  the  Domestic  Cats  of 
I  Ancient  anti  Modern  Tunes"  ( /citnta/  of  Anatomy, 
1  186S);  "  ( »n  the  Homologies  of  Certain  ^Iusclc^  Con- 
nected with  the  Shoulder-Joint"  {'Tni/ts.  Linn.  Soc., 
1870)}  '*On  the  Devetopment  of  the  Enamel  in  the 
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Tesih  of  MamnMb"  {Q^L/Mun.  Warn.  Soc,  1872); 
and  "  Od  the  Domeilic  Pig  in  Pidiiatoric  lime**  {TVans. 
Linn.  Soc.,  1877). 

Latterly  he  did  iiiuch  a.lmirahle  work  in  anthropology, 
for  which  he  w.is  excelkiuly  qualified,  being  one  of  the 
few  men  who  po=sc->s  the  culture  of  the  antiquary,  his- 
torian, and  ])hiii)lcj;;ist  on  the  one  hantl,  and  of  theanatu- 
luist  .uul  /ijulo^la  on  t!ie  other,  -iiul  could  inake  thcic 
different  branchci  of  knowledge  converge  upon  the  com- 
plex problems  of  iii.iii's  c.irly  history.  The  chief  results 
of  bis  work  of  this  nature  are  contained  in  his  contribu- 
tion 10  Greenwell's  "British  Barrows"  (1877),  a  book 
containing  a  fund  of  solid  information  relating  to  the 
early  inhabiunts  of  this  idand.  In  this  department 
of  science  Prof.  Kolleston  stood  almost  alone  in  this 
country,  and  we  know  of  no  more  fittii^  triboio  which  the 
University  of  Oxford  could  pay  to  his  meoioiy  than  to 
found  a  chair  of  anthropolog)-,  a  subject  in  the  cultiva- 
tion of  which  England  is  fast  being  outstripped  by  every 
other  civilised  nation.  His  last  publication,  and  one 
which  is  on  the  whole  the  most  characteristic  as  exhi- 
biting his  vast  ran^c  ot  knowledj,'e  on  many  ditTercnt 
-vibjects,  was  a  lecture  delivered  in  UH79  at  the  Koyal 
(ieo^raphical  Society  on  "The  Modifications  of  the 
External  A^iKxts  of  Oiganlc  Natttie  produced  by  Man's 

Intcrfercni;c." 

That  Dr.  Kolleston  has  not  left  more  original  scientific 
work  beliind  him  is  easily  accounted  for  by  the  circum- 
stances under  which  he  lived  at  Oxford.'  The  multi- 
ferioos  nature  of  the  subjects  with  which  the  chair  was 
ovorweighied ;  the  perpetual  discussions  in  which  he 
was  eniaeed  cooseqoent  1900  the  tianaitioaai  condi- 
tioa  of  edncation  both  at  Oafind  and  elseiriMrB  during 
tbo  nlwle  term  of  Us  otBce;  the  immense  amount  of 
buriness  thrust  upwi  Um,  or  whkh  he  voluntarily  under- 
took, of  the  kind  that  always  accumulates  round  the 
few  men  who  are  at  the  same  lime  capable  and  un- 
selfish, ^i.ich  .13  <ia.  .tions  pertaining  to  the  |.>t:al  and 
especiall)  the  sanitary  affairs  of  the  town  in  which  he 
lived,  or  connected  with  the  reform  of  the  incdic.il  pro- 
fession, both  in  an!  out  or  the  Medical  Council,  which 
constantly  brought  hmi  to  meetings  in  London  ;  his  own 
wide  grasp  of  interest  in  social  subjects,  and  deep  feeling 
of  the  responsibilities  of  citizenship,  and  his  sense  of  the 
duties  of  social  hospitality,  which  made  his  house  always 
open  to  sdantlfic  visitors  to  Oxford;  all  these  renlered 
that  intense  concentration  requisite  for  carrying  out  any 
oontinuous  line  of  research  impossible  to  him. 

He  was  often  blamed  for  undertaking  so  much  and 
such  ifiverao  kinds  of  labour,  so  distiactuig  to  his  scien- 
tific pursuits;  but  being  by  constitution  a  man  who 
could  never  see  a  wrong  without  feeling  a  burning  desire 
to  set  it  right,  who  could  never  "pass  by  on  the  other 
side"  when  he  felt  th.it  it  w.as  in  his  power  to  help,  nothing 
but  actu.il  physic. d  impoasibility  would  rcs;r.i:ii  him.  for 
•several  years  pa4,  when  feeling  thit  his  health  ;mi 
strength  did  not  re>j>oad  to  the  strain  he  put  upjn  them, 
he  resorted  to  e\ery  hygienic  measure  suggested  but  one, 
and  th.it  the  one  he  iiiosl  required,  rest ;  but  this  he 
never  could  or  would  ta-te.  During  the  \nA  term  he 
spent  at  Oxford,  before  his  medical  friends  positively 
iorced  him  (though  unfortunately  too  Ute)  to  ^ve  up  bis 
ocoqwtions  and  seek  change  in  a  more  genial  cttmate, 
be  was  working  at  the  h^hest  pressure,  rising  every 
momingat  six  orclock^  to  get  two  uninterrupted  hours  in 
which  to  write  the  revised  edition  of  the  "Fonns  of 
Aniflud  Life"  before  the  regular  business  of  the  day 
commenced. 

It  is  impossible  for  those  who  had  no  personal  know- 

Ictlgc  of  Kijlle->ton  to  ri'.ili-iC  what  -.ort  o;  a  man  he  was, 
and  how  great  lus  los.,  will  be  to  those  who  remain 
behind  him.  No  one  can  ever  have  parsed  an  hour  in 
his  company,  or  heard  him  speak  at  a  public  meeting, 
without  mling  that  be  was  a  nun  of  moit  unusual 


power,  of  lofty  sentiments,  generous  impulses,  marvellous 
cnerg>-,  and  wonderful  command  of  language.  In  bril- 
liant repartee,  aptness  of  quotation,  and  e\er-ready 
illustration  from  poetry,  history,  and  the  htcr.itute  of 
many  nations  and  many  subjects,  besides  those  with 
which  he  was  especially  occupied,  he  had  few  equals. 
"In  God's  war  slackness  is  infamy"  might  well  have 
been  his  motto,  for  with  Kolleston  there  was  no  slackness 
in  any  cause  which  he  believed  to  be  God's  war.  He 
was  impetuous,  even  vehement,  in  his  advocacy  of  what 
appeared  to  him  true  and  right,  and  unsparing  in 
CMtion  of  all  that  was  mean,  base,  or  raise.  To 
points  in  the  foith  of  his  fathers  which  he  believed  to  be 
essential  he  held  reverently  and  courageously,  but  on 
many  questions,  both  social  and  political,  he  was  a 
reformer  of  the  most  advanced  type.  Often  original  in 
bis  views,  always  outspoken  in  giving  expression  to  them, 
he  occasionally  met  with  the  fate  of  those  who  do  not 
swim  with  the  stre.im,  and  was  misunderstood  ;  but  this 
wa-.  mure  than  compcnsateil  for  by  the  atTection,  admira- 
tion, and  enthusiasm  with  which  he  w. is  regarded  tiy  those 
who  were  capable  of  appreciating  Iks  nobility  of  character. 
The  lo^s  of  the  f\a!iiplc  aflordcd  by  such  a  nature,  and  of 
i  his  elevating  influence  upon  younger  and  weaker  men,  is 
to  our  minaia  still  greater  los«,  both  within  and  without 
the  University  in  which  he  taught,  than  the  loss  of  what 
scientific  work  he  might  yet  have  perfbrmod. 

Or.  RoUeston's  penooal  appearance  conesnonded  with 
his  chancier.  Of  commanding  height,  broedf.Ae>ddwBd» 
with  ft  head  of  tmnmal  sise^  indicatng  a  volume  of  bnAt 
commensurate  with  his  intellectual  power,  and  with 
strongly-marked  and  expressive  features,  in  which  refine- 
ment and  vigour  were  singularly  blended,  in  him  we  saw 
just  such  a  man  as  was  described  by  the  public  oiator  at 
the  late  Oxfonl  Coiuinemoration,  in  words  with  which  we 
may  conclude  this  notice—"  Virum  cxcultissimi  ingenii, 
integritatis  incorruptissimse^  ventatis  amictmi,  et  pro- 
pognatorem  Impavidum."  W.  H.  F. 


THE  ZOOLOGICAL  SOCIETY'S 
JNSECTARIUM 

IN  our  notice  of  this  recent  addition  to  the  Regent's 
Park  collection  {anfta,  vo\.  xxiv.  p.  2^)  *e  regret  to 
find  we  have  made  an  error  in  the  name  of  the  corator  of 
the  Inaectarium.  Mr.  lfS/fi«M  Watkbu  (not  £*.  Watkhu 
as  there  given)  has  made  manv  good  additions  to  the 
collection  of  living  insects  under  nis  cbaige  since  we  last 
wrote,  and  attracts  a  host  of  visitors  every  da7  to  inspect 
his  living  wonders.  In  a  report  on  the  Insectarium  read 
at  a  recent  scientific  meeting  of  the  Zo.>logicaI  Society  by 
the  secretary,  Mr.  W.atkins  gave  the  subjoined  account  of 
the  progress  of  the  development  of  the  large  moths  of  dw 
family  IJnmbycid.e  during  the  month  of  .May. 

(ii.ovKK's  .Su.K-.Moi  II  {Stimiti  G/az't-rt). — .Sjiccimcns  of 
this  species  emerged  almost  daily  through  the  month,  and 
fertile  eggs  were  obtained,  which  hatched  on  the  12th 
instant.  The  l.irvx  when  hatched  are  a  shining  black, 
with  numerous  spines  of  the  same  colour  ;  after  tne  6nt 
change,  which  took  place  in  six  days,  they  assume  a 
yellowish  colour;  at  the  second  moult  they  become  green 
with  paler  coloured  spinet,  each  tipped  with  bright  red. 
A  choice  of  many  shrubs  were  given  them,  but  although 
they  ate  plum  and  sallow  they  left  these  for  gooseberry. 

Cecropi  AN  S  ILK-MOTH  (Sttmitt  Cecrv0ay— This  spedes 
emerged  through  the  month,  and  copulation  was  frequent. 
A  large  number  of  egi,'s  were  obtained,  but  many  are  not 
fertile,  j)erhaps  owing  to  the  stock  already  having  been 
interbred.  Young  larv.v  hatched  on  the  14th  instant, 
and  are  growing  well.    Food-plant,  plum. 

Aii.ANiHUS  Sii.K-Morn  {A/ltutis  Cyn/Aiit). — This 
species  commenced  to  emerge  towards  the  end  of  the 
month,  but  only  four  specimens  have  yet  appeared.  It  is 
usuilly  the  latest  species  of  all. 
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PBRinr*S  Sll-K-MuTH  {At/aats  /'^-r////').— Perfect  in- 
sects of  this  species  «ere  on  »iew  tluouj;hout  tlie  month. 
Fertile  eggs  were  obtained,  which  commenced  to  hatch 
on  the  30th  instani,  and  arc  doing  well.    Food-plant,  oak. 

TUSSEH  SlLK-MuiH  {Alta.us  my/in,i).—This  --pccics 
commenced  to  emerge  on  28th  inssumt,  a  beautiful  male 
being  bred :  on  the  following  day  a  male  and  female 
emerged,  figfi  were  obttinedi  whidi  ate  probably 
fertile. 

Great  Atlas  Moth  {Attams  W/Aw).— Throughout  the 
latter  half  of  the  month  Bpeciinens  of  this  species  have 
oneiged,  and  many  fine  ones  have  been  preserved.  Eggs 
irill  probaUjr  be  obtained  taiter;  there  are  many  more 
stUl  to  come  out. 

Imbian  Moon-Moth  {Actias  srUnf\—Tta»  first  speci- 
men of  this  species  emerged  on  the  last  day  of  the 
month. 

Americas-  Mo<-)N-MotH  {Acdas  During  the 

early  part  of  the  month  specimens  of  this  specie? 
cmergctl.  K^^s  have  been  obtained,  but  it  is  tloulnful  if 
they  .\rc  fertili!,ed. 

P'komi  i  HEAN  Slt-K-MoTH  {Telfa  Pro»ulfia}  .—lhe 
cocoutis  of  this  species  have  as  yet  only  produced  a  large 
ichneumon  fly  {Of>fiion).  Many  visitors  have  evinced 
great  interest  on  seeing  those  lar^e  ji  u.iiites  prodoced 
iraai  externally  perfectly-formed  Lepidopteroos  ooeoons 
and  internally  stout  «eU-mado  oval  cocoons  of  tbt  Hy- 
menopteva. 

jAPANsn  Oak  Sruc^MoTH  (Amtkmta  yamhmaf).— 
The  larvae  of  this  species  produced  from  eggs  have  done 
Mriy  wdl ;  many  are  now  nearly  full  fed  and  about  to 
spin.    Food-plant,  oak. 

Besides  these  fine  silk-moths,  which  are  in  many  cases 
likely  to  ]yc  of  economical  vaUje,  Mr.  Watl^ins  has  suc- 
ceeded in  l)rccdmg  during  the  past  month  examples  of 
many  uf  'A\c  imcr  European  buttcr-'lu-.  such  as  the 
swallow  tail,  orange-tip,  black-veined  white,  and  A/)a- 
tura  tlia,  not  to  mention  numerous  Ilcterocera,  Hymeno- 
ptera,  and  Ncuroptera.  During  the  present  month  also 
many  additions  have  been  made  to  the  series. 

A  guide-book  to  the  Insectarium  is  in  preparation,  not, 
as  we  are  aatured,  with  any  idea  of  forcing  visitors  to 
buy  it,  as  everv  object  exhibited  is  fully  and  perfectly 
labelled,  but  rather  lor  the  purpose  of  malcing  the  Fniect- 
aiwm  better  known,  and  getting  farther  conuibutknts  U». 
ft  Awn  foreign  parts. 


DR.  BESSELS'  ACCOUNT  OF  THE.  " POLARIS 
EXPEDITION* 

D£M1L  S£SS£LS,  as  most  of  our  readers  wiU 
■  fsmember,  was  the  chief  of  the  scientific  depart- 
ment  oa  board  the  ill-fated  Polaris,  which  was  sent  on 
ber  memorable  North  Pole  Kxpcdition  by  the  United 
Stales  Government  in  1871.  Me  finished  the  text  of  the 
present  work  in  the  suunner  uf  1S74,  shortly  alter  the 
return  of  the  expedition,  but  postponed  the  publication 
until  after  the  appearance  of  the  oflicial  atcouia  of  the  ' 
voyage,  which  was  edited  iiy  Kt  .r  .Vdimral  D.ivis.  Ik- 
had  the  misfortune  to  lose  the  greater  part  of  his  journal 
and  many  uthcr  papers  In  his luggage  diving  a  lailway 
journey  in  Scotland. 

The  remarkable  >iory  of  the  Pchvis  Expedition  is  well 
known.  Including  Captain  Mall,  the  commander  of  the 
expedition,  the  entire  number  of  persons  on  board  the 
Pfiiarit  was  thirty-three.  Of  these  eight  were  Esquimaux, 
consisting  of  tvo  married  couples  and  their  four  children, 
three  little  girls  often,  eight;,  aad  three  years  of  age,  and 
a  boy  of  six.  Another  bo;r*  «bo  was  named  Polari',  w^as 
bom  daring  the  voyage  in  Polaris  Bay,  cn  board  the 
▼OliiL  Two  of  those  on  board,  besides  Dr.  Dtssels, 
were  scieniitk  men,  namely,  Mcs  rs.  R.  D.  \V.  Bryan, 
astronomer,  and  Friedr^ch  iSle)er,  meteorologist. 

•  "  Dm  .mcr  cuuKlw  MflK.>ol  Blv«dSd«l,'*  VM  Gaa  Betcil.  : 
W.  £octlauin>,  ir/j. 


The  hij^hesf  jioint  readied  by  the  Polaris  was  lat. 
8;"  26'.N,at  tlic  iiotttiern  ukjuiIi  oI  Kc)l),:snn  Channel. 
After  being  beset  by  ice  and  lia\  ing  been  nijjped  suffi- 
ciently to  render  her  extremely  leaky,  the  ship  was 
moorc<l  for  the  winter  abort  forty  miles  south  of  this 
point  ;n  Tl-.iiik  (iod  Harbour,  on  tl;e  t  a^t  side  of  Robeson 
Channel,  to  the  north  of  I'etcrmann  I  jord.  Several 
sledge  expeditions  were  made  frtmi  this  point,  but  withoat 
readbfauE  a  h^her  latitude  than  that  attained  by  the  ship. 
Capt  Hall  died  on  boaid  on  November  %.  In  the  follow- 
ing summer  attempts  were  made  in  vain  to  push  further 
northward,  and  it  was  feuad  die  ship  leaked  so  badly  that 
it  was  necessary  to  return  homewards.  The  ship  became 
beset  in  the  ice  on  August  16,  and  remained  thus,  drift- 
ing  southwards  with  the  field,  suffering  constantly  from 
ice-pressure,  until  October  15,  when  it  was  in  such 
jeopardy  from  the  ire  in'i\  cnicnts  ilint  most  of  the  pro- 
vision'; and  stores  of  all  kinds  and  all  the  Vio.it'^  were 
pissed  out  on  to  the  ice.  The  ice  ;iarted  sjddei-ly.  and 
drifted  .away  from  the  ship  with  nineteen  persors  iijion  it, 
includi:)^;  all  ihc  F.5<(uimai!\,  wiiil'-t  fourteen,  and  amonjj'-t 
them  Dr.  liesscls,  remained  on  board.  This  took  j)iacc 
at  night.  The  castaways  remamcd  upon  the  ice  196  days, 
sufiiering  terrible  hardships,  and  having  drifted  to  the 
coast  of  Labrador,  were  there  picked  up  by  a  sealing- 
shin^cven  the  children  having  survived.  Thevsaw  the 
Pm«H9  in  shore  at  the  commencement  of  Uidr  ki^g 
journey,  and  wondered  their  comrades  did  not  come  to 
their  assistance  not  Imowing  that  the  ship  was  practi- 
cally a  wreck,  and  abandoned.  Those  left  on  the  ship  at 


die  parting  of  the  ice,  keeping  the  leaking  ship  with 
difficulty  atioat,  and  unable  to  see  an>  thing  of  tnoae  on 
the  ice,  got  ashore  near  Cairn  Point  in  the  middle  «f 
Smith's  Sound,  and  having  wintered  there  in  company 
with  some  Esquimaux  fiimilies,  bailt  some  boats  firom  the 
wreck,  and  travdliiw  south  partly  in  these,  partly  on  the 
drift-ice,  were  pickra  up  in  the  west  of  Mdville  Day  by  a 
whaler,  the  Ravenscraigf  on  June  23.  Thus  all  engaged 
in  the  expedition,  excepting  Capt.  Hall,  got  back  in  safety. 

All  this  is  related  by  l)r  n<  ssels  in  a  most  graphic  and 
highly  interesting  style,  and  hi^  book  is  tilled  besides  with 
interesting  accounts  of  the  habits  of  animals  met  with, 
the  condition  of  the  vejjct.ition  of  the  region  explored, 
the  mi'de  of  life  of  the  I->qu;maux,  meteorological 
and  other  scientific  obsci  vations.  We  stiall  touch  on  a 
few  of  these.  .At  Fiskcrn.«s,  on  the  south  west  Green- 
land coa^t,  the  author  turned  over  some  of  the  kitchen 
middens  of  the  Esquimaux,  such  as  are  now  formed  in 
front  of  each  hut.  In  a  very  short  time  remains  of  all 
the  eatable  vertebrates  of  the  Grccnlar.d  fauna  arc  to  be 
found  in  them,  and  in  many  cases  it  would  not  be  difficult 
to  fix  the  season  at  whidh  tm  deposits  were  w»£%  for  in 
places  arc  found  scarcdy  anything  but  bird-remaiat,  fai 
other  places  those  of  fisa,  in  Others  those  of  muisds. 
Many  good  dogs'  skulls  and  a  number  of  marrow  bones 
of  seals  brolen  for  their  marrow  were  found  in  the 
mitiden-.  .\t  the  same  place  one  cf  the  sailors  of  the 
Polaris  nearly  lost  his  life  by  atiLnijamj^  to  perform  the 
feat  which  most  of  the  ICsiiuimaux  a  cimpliih  with  such 
ease,  of  turning  their  kajak  upside  down  Mithout  leaving 
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their  seat,  and  then  righting  themselves  from  under  water  Ksquintaux  of  that  part  of  Greenland,  which  is  under 
with  a  blow  of  their  paddle.  '  n)t:>sioDary  influence,  drive  their  dugs  with  the  call  i!  / .'  i'. 

Some  interesting  reiTiarlcs  are  made  on  the  colli  uici  and  accompany  the  sound  with  a  smack  of  the  whip  to  the 
by  various  Esquimaux  tribes  whilst  dog-driving.    All  ihc  '  right  or  Ictt  when  they  wish  to  turn,  whilst  the  dogs  are 


Fig.  a.— tiitlclon  ItUnd. 


Stopped  by  a  short  whistle.  The  Esquimaux  tribe  on 
the  side  of  Smith  Sound  use  similarly  the  sound  hi ! 
ha  I  hi  !  aad  as  a  hilting  signil  a  lengthened  oh !  Those 


inhibiting  the  neighbourhood  of  Ponds  Bay,  as  one  of 
the  Esquimaux  on  board  the  ship  informed  the  author, 
use  the  call  wdA-ah-ha-hil-h& !  to  turn  their  dogi  to  the 


Fio.  3. — Groap  of  tu  tt^uimaax  hull  wiib  Poiarit  HouM  and  ih*  wreck  in  the  diiunct. 

formerly  they  were  more  like  them  still,  but  hare 
changed.  The  natives  on  the  shores  of  the  Hudbon'f 
Straits  use  only  the  call  au  !  au !  au  1  and  those  ol  King 


tight,  and  &h-wojl-«a-h&  \  to  send  them  to  the  left ;  oh  ! 
for  halt.  The  calls  used  in  Cumt>erland.  a  district  of 
bafi&n's  Land,  are  somewhat  similar  sountu  to  the  last ; 
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William's  I  ami  only  kj;u  !  kgu  !  Vgw  I  Amongst  these 
two  latter  tribes  the  whip  is  almost  unknown ;  the  dogs 
affi  led  or  turned  from  side  to  side  by  means  of  a  piece  of 
wood  which  tbc  driver  throws  out  on  the  side  from  which 
they  are  to  turn.  The  K:s<|uiinaux  of  Alaska  appear  to 
have  no  stereotyped  drivmg  cries,  but  merely  to  use 
various  oaths  promiscuously  as  they  come  to  mouth. 

During  one  of  the  author's  kledge  expeditions,  where 
the  going  was  very  bad  in  coDScqocnce  or  the  yieiding  of 
the  snow,  the  dogs  could  baldly  be  got  along^  with  the 
whip,  so  two  Esquimanz  who  accompanied  Dim  took 
turns  to  nm  in  front  of  the  team,  trailing  a  fish  tied  to  a 
string.  The  dogs  struggled  to  get  at  the  herring,  always 
out  of  their  reach,  and  excellent  projjress  was  made. 

Some  interesting  details  concerning;  the  habit-;  of 
Esquimaux  ilnj;s  arc  given  by  the  authdr.  1  he  instant 
lialt  is  called  by  the  driver  llie  do^s  ilirow  themselves  to 
the  ground  -with  their  snouts  between  their  forc])aws  ; 
they  rise  again  to  stretch,  and  then  lie  down  again  at 
once.  Two  .Newfoundland  dogs  which  belonged  to  the 
Polaris  pack  gradually  assumed  similar  habits  ;  but  before 
lying  down  they  always  turned  round  and  round  in  their 
resting-place,  like  all  dogs  except  the  Esquimaux  breed, 
for  the  author  never  saw  an  Esquimaux  dog  do  this. 
Mr.  Darwin,  as  will  be  remembered,  has  explained  this 
babttof  turning  round  before  lying  down,  invariably  to 
be  efaeetvcd  in  other  domestic  dogs,  as  a  survival  of  the 
instinct  of  the  wild  ancestor,  which  le.i<!s  him  to  form  a 
bed  in  the  crass  by  this  means.  Every  one  has  heard  of 
the  extr.iordinary  voracity  of  the  Esciuimiiix  dogs;  they 
will  even  soiiietincs  snap  off  a  piece  of  their  ma^tci's  flc-ih 
if  carelessl)-  expo-id.  <  nc  day.  on  board  the  /'oliirts,  the 
porcelain  door-handle  ol  <iiu  uf  the  cabins  fell  off  with  the 
usual  square  rod  of  iron  attached  to  it.  Five  or  six  of  the 
dogs  made  a  rush  at  it,  there  was  a  momentary  struggle, 
the  dogs  were  hastily  driven  away,  but  the  door  knob  was 
already  swallowed.  The  dog  that  ate  it  was  none  the 
worse,  nor  the  handle  either  m  the  end.  An  Esquimaux 
told  the  author  that  the  following  were  the  points  to  be 
noticed  in  selecUag  a  good  dog :— a  broad  areasl»  short 
ears,  strong  legs,  lajge  reet,  low  totss,  and  a  moderately 
long  tail.  The  tail  must  not  bend  too  new  its  roo^  as  this 
shows  the  loins  to  be  weak. 

The  descriptions  of  the  Esquimaux  and  their  habits 
throughout  tne  work  arc  worth  reading.  The  most  inte- 
resting are  those  relating  to  \hr  Ita  I'squimanx,  inhahitir.}; 
the  north  shore  of  the  l-OulVe  Ijurd.wnh  hIh.ui  the  author 
and  his  companions  spent  their  second  winter.  They  con- 
sisted of  nine  men,  three  w  omen,  and  eight  children,  who 
crowded  at  night  ttie  Miiall  house  built  by  the  shij)- 
wrccked  party,  and  as  there  «as  no  room  for  them  usually 
to  lie  down,  slept  fitting  with  their  backs  against  the 
walls.  The  tloor  measured  only  twenty-two  feet  by  six, 
yet  bad  to  accommodate  tbirty-four  persons,  and  once 
thifty'^ight.  1 1  was  no  use  erecting  a  tent  for  the  visitors 
vnder  toe  lee  of  the  house ;  they  preferred  the  dose 
^pMiters  inside. 

The  author's  principal  Inend  was  Awatok,  the  priest  of 
Ae  tribe.  He  usually  accompanied  bim  when  it  was  his 
watch,  on  his  hourly  rounds  to  the  meteorological  instru- 
ments. "We  walked  generally  arm-in  arm,  and  when 
there  was  no  snow  drifting  sang  the  tunc  of  the  spirited 
student's  song, 'Was  kommt  dort  von  dcr  Moh',' using 
bum — bum — bum  instead  of  the  words.  After  a  little 
while  he  learrt  to  hum  the  tune  fairly  well."  After  some 
time  the  natives  built  snow  huts  near  the  Polaris  hr)usc, 
and  settled  for  the  winier.  I  he  first  to  do  this  was  one 
named  Stokirssuk,  but  called  "Jimmy"  by  the  Polaris 
people.  He  was  bom  near  Cape  Searle,  about  650  miles 
south  of  Port  Foulke.  Whilst  he  was  a  youth  he  and  his 
father  left  their  home  and  wandered  north  and  reached 
Cape  Isabella,  where  they  fell  in  with  an  EsquimatR 
tribe,  of  whose  existence  tb«r  had  been  ignomat  Hera 
Jimmy  married  a  wife  with  tattooed  Ace,  and  five 


summers  before  the  arrival  of  the  Poltiris  had  moved  up 
thence  to  lia,  in  a  company  consi>ting  of  a  woman's  boat 
and  four  k.ajaks.  He  had  forgotten  how  many  persons 
composed  the  expedition.  They  found  Capt.  Hayes*  lifc- 
hoaX  on  Littelton  Island  and  destroyed  it,  and  discovering 
the  observatory  at  Port  Foulke  which  Hayes  had  left  filled 
with  provisions  and  other  things,  lighted  a  firetbecetOCOOk 
birds.  Unfortunately  close  to  the  fireolace  was  a  canister 
full  of  powder;  the  observatory  was  blown  up,  and  several 

Etons  killed  and  wounded.  Jimmy  related,  his  lace 
mingwith  laughter,  bow  his  ntbeT-in-law  was  IdUed. 
and  indicated  with  a  movement  of  his  hand  how  the  old 
fellow  was  shot  up  into  the  air.  A  dog  which  had  accom- 
panied  Jimmy  daring  all  bis  mndenngi  was  still  fresh 
and  strong. 

Another  noticeable  native  of  the  band  was  Majuk 
Kane's  former  companion  ;  he  was  always  hungry  and  a 
be;.,'gar.  He  named  his  youn^'i  ^nn,  sc.ircely  sl.x  weeks 
old,  Dakta-k^  which  meant  no  more  or  less  than  Doctor 
Kane.  This  be  did  in  order  to  (latter  the  Polaris  people 
and  ingratiate  himself.  Sometimes  be  brought  a  walrus 
hver  or  a  few  tongues,  and  got  bread  or  tinned  meat  for 
tbera,  at  others  a  skin  to  get  a  harpoon  for  it.  But  in 
some  moment,  when  unwatched,  he  would  cat  the  tOQgues 
himself  and  carry  off  the  liver  again;  but  he  did  K  so 
innocently  that  it  was  impossible  to  be  ai^iy  wiA  bim. 
At  one  time  during  the  winter  the  Esquimatix  were  nearer 
starving,  yet  one  of  them— Awatok— wouW  not  beg  for  b» 
fami;.,  ind  when  a  present  was  at  last  sent  to  him  of 
bread  and  baron,  had  ahcady  killed  five  of  his  dogs  XO 
keep  his  wife  and  children  alive.  His  strength  of  cha* 
racier  and  power  of  self-denial  were  remarkable. 

The  Ita  people  have  no  Imats,  and  do  not  possess  the 
bow  and  arrow,  although  words  for  these  things  still  exist 
in  their  language.  These  facts  show  a  very  remarkable 
degradation,  especially  in  a  hunting  people.  Jimmy 
alone  h.ad  a  bow  and  three  arrows.  They  had  often  been 
mended,  and  Ijcing  very  seldom  used,  were  in  a  wretchid 
condition,  and  Jimmy  himself  was  a  very  bad  shot. 

One  burial  took  place  during  the  stay  of  the  author. 
The  corpse  was  wrapped  in  skins  placed  en  a  sledge, 
and  buried  in  the  snow  wfth  the  face  turned  westwards. 
After  the  body  was  covered  the  sledge  was  turned  over 
on  top  of  it,  and  the  hunting  implements  of  the  deceased 
laid  by  it.  The  men  plu^'gcd  their  right  nostril  with  hay, 
.and  the  women  their  left,  and  these  plugs  were  worn  for 
several  days,  and  only  taken  out  w  hen  the  wearers  entered 
a  hut.  When  it  is  possible  a  heap  of  Mones  is  usually 
raised  over  the  corpse.  The  nineteenth  chapter  is  devoted 
to  .m  ethnological  sketch,  in  which  the  culture  and 
characteristics  of  the  various  Esquimaux  tribes  are 
compared. 

A  good  many  musk-oxen  were  met  with,  and  the  author 
gives  a  valuable  account  of  the  habits  of  thisai^naL  None 
of  those  killed  by  the  Polaris  people  had  a  very  marked 
musk  smell.  Theauthorisunoertainwhetherthis  peculiarity 
is  to  be  attributed  to  the  very  high  latitude  id  which  th^ 
were  obtained,  or  to  their  having  been  killed  out  ef  the 
breeding  tea<on.  No  difficulty  was  found  in  distinguish- 
ing the  (racks  of  these  animals  from  those  of  reindeer, 
I  although  some  former  observers  have  nnt  found  this  easy. 
In  all  the  herds  there  arc  from  ten  to  twenty  cows  to  one 
bull.  Their  voice  is  somewhat  like  the  snorting  of  the 
walrus,  and  never  resembles  in  the  least  the  cry  of  the 
goat  or  the  sheep.  When  dar};cr  approaches  they  nerer 
give  signal  with  their  voice,  but  only  by  stamping  or 
striking  their  neighbour  with  their  horns.  They  have 
dire  combats  with  bears  sometimes,  and  often  come  off 
victors. 

A  report,  as  will  be  remembered,  was  spread  by  news* 
wipers  at  the  time  of  the  return  of  the  expedition,  that  the 
Polaris  bad  discovered  walnut  driftwood  m  the  b^  noctbr 
and  gave  the  author  as  an  authority  for  the  statement. 
Nothmg  hoirevcr  bat  coniferous  wood  was  in  reality 
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found.  (  ne  of  the  most  impnrl.itit  matters  contained  in 
the  bcok  is  the  author's  account  of  a  Bathybius-Uke 
aUiuminous  substance  which  he  discovered  in  the  mud 
composing  the  sea-bottom,  at  a  depth  of  ninety  or  ninety- 
five  fathoms  north  of  Smith  Sound.  The  specimens  of 
mud  were  brought  up  in  a  water-bottle  apparatus,  about  a 
large  spootiful  being  obtained  each  time  of  sounding. 
This  mud  was  very  sticky,  and  showed  itself  under  the 
mkroMope  to  consist  of  a  ydknrish  gray  mass  with 
Mnnerout  opaque  line  particles  embedded  in  it.  If 
Mime  of  the  mod  was  Kfk  to  rest  in  a  hdlowed  out 
glass  slip  for  some  time  tibe  albombous  masses  ex- 
Eibited  unmisulcable  amoeboid  mowemeBts,  and  took 
into  their  substance  pnrticles  of  lannioci.  The  substance 
is  named  Protohathyl'ius. 

We  cannot  follow  the  author  further.  His  book  is  well 
worth  reading,  and  only  escaped  notice  here  sooner 
through  accider.t.  It  is  well  illustrated  throughout.  He 
takes  exception  on  the  grovind  of  priority  to  the  name 
Palaeocry>tic  Sea,  which  Sir  (ieorge  Narcs  conferred 
upon  the  expanse  which  the  Americans  had  previously 
named  Lincoln  Sea.  He  stales  that,  owing  to  the 
neglect  of  his  work  by  an  assistant,  numerous  serious 
errors  occur  in  the  official  volume  of  scientific  results  of 
the  Polaris  expedition  already  published,  especially  in 
the  meteorological  department.  These  arc  coRected  in 
the  appendix  to  the  present  volun^  which  contains  also 
mach  other  scientific  matter.  He  nads  fanh  throughout 
his  book  with  the  conduct  of  the  ice-master  of  the  /'  /  .  />  , 
S.  O.  Butldington,  and  considers  that  the  ship  \x\v^\\\  li  i\  u 
reached  hij^'her  l.ititudci  it,  on  two  occasions  which  he 
believes  were  favourable,  a  pusli  had  been  made  north- 
ward, lic.icriiscs  llucldin^'.cn  ot  not  even  going  up  into  the 
crow 'b-ntat  as  often  as  he  should  have  done  to  examine 
the  state  of  the  ice.  Some  official  correspondence  which 
passed  on  board  the  ship  on  these  (jucstions  of  the  man- 
agement of  the  expedition  is  given  in  the  book.  The 
manner  in  which  the  meteorological  observations  were 
kept  up  after  the  shipwreck,  and  the  devotion  with  which 
Dc  Bessels  attempted,  though  in  vain,  to  sledge  far  north 
'^ter  the  wreck  from  Polaris  house  are  highly  creditable. 

liw  book  b  dedicated  to  the  Arctic  exptorer,  Capt  A. 
H.  Markbam,  R.N.,  who  with  great  Idndiiess,  and  at  very 
coosMcFable  inconvenience,  shared  his  cabin  on  board 
the  whaler  Arctic  with  Dr.  Bessels  on  the  voyage  to 
Dundee,  tfie  /wr:  vvn,  ;<j/;4' having fellen  in  with  thc/fr<-//V 
on  the  whaling-grounds.  H.  N.  MuSbLEV  1 


THE  COAfET 

THE  comet  which,  so  far  as  we  are  yet  informed,  was 
first  astronomically  observed  in  the  southern  hemi- 
sphere on  May  29,  is  now  well  under  observation  in  these 
latitudes,  and  as  its  poriiioa  wilt  become  nova  aad  more 
favourable,  it  will  be  a  mere  question  as  to  how  kNtt  our 
tdocopea  will  show  it,  what  dau  may  be  obtained  for  an 
accunM  deteimiDatioD  of  iu  orbit.  The  elements  appear 
to  have  some  resemblance  to  those  of  the  great  comet  of 
1807,  to  which  reference  was  made  in  Ur.  Gould's  carfy 
telegram  from  the  observatory  at  Cordoba,  but  the  iden- 
tity of  the  corr.et-.  .ijipears  highly  improbable  after 
Bcssel's  classu  .il  ineiiioir  containing  a  rigorous  investiga- 
tion of  the  orbit  of  the  cnmet  of  1807,  «iiii  li  he  followed 
until  the  perturbations  of  the  known  planets  had  ceased 
to  be  sensible.  \Vc  may  hriclly  recall  the  circumstmccs 
atfendmg  the  appearance  of  that  body  and  one  or  two 
main  results  of  Bcssel's  investigation.  According  to 
Piaszi  it  was  first  detected  by  an  Augustine  monk  at 
Castro  Giovanni  in  Sictty  on  September  9,  but  the  first 
i^ldar  observation  was  made  on  the  aand  of  the  same 
month  by  Thulis  at  Marseilles.  From  tUs  time  the 
comers  positions  were  determined  at  avery  oppoitmi^ 

St  Bessei,  Others,  Oriani.  and  otben  «nm  we  end  or 
ebraary,  1S08,  and  on  the  18th  of  tbe  following  month 


Wisniewsky,  favoured  by  a  very  acute  vision  and  the  clear 
skies  of  St.  Petersburg,  observed  the  comet  again,  and 
succeeded  in  tixing  its  position  until  the  27tb.  In  con- 
sequence of  a  notification  from  t  Ibers,  that  with  powerful 
telescopes  there  might  be  a  possibility  of  obier\'ing  the 
comet  again  as  the  earth  overtook  it  to  some  extent  in 
October  and  November  of  the  same  year,  Bessd^  then 
working  with  Schroeter  at  Lilienthal,  closely  examined  its 
track  with  reflectors  of  ij  and  20  feet  focal  length,  and 
on  November  9  did  succeed  in  finding  an  eatiemely  faint 
nebulosity  near  the  computed  niace  m  tbe  come^  wbidi 
he  could  not  find  subsequently,  but  as  the  position  dil&ved 
12'  from  that  assigned  by  an  orbit  which  he  considered 
very  exact,  he  came  to  the  conclusion  that  the  object  he 
observed  was  not  the  comet  of  1807,  but  another  one 
which  hapoencd  to  be  in  the  vicinity,  and  which  was  not 
seen  elsewhere.  The  discussion  of  the  six  months'  obser- 
vations of  the  comet  appears  in  the  masterly  treatise  to 
which  wc  have  referred,  viz.,  "  Untersuchungen  uber  die 
scheinbarc  und  wahrc  Bahn  dcs  im  Jahrc  1807  cr  s' liienen 
grossen  Kometcn,"  published  at  K5nigsbcrg  iij  1810. 
The  method  of  determining  the  perturbations  of  a  comet 
due  to  planetary  attraction,  which  is  detailed  in  this 
memoir,  was  long  practised  by  tbe  Gennan  astnoonert 
in  similar  cases. 

Bessei  inferred  from  bis  researcbes  dwt  at  the  perihe- 
lion pass-iKC  of  the  comet  on  SoptOldMr  »  it  was  moving 
in  an  ellipse,  with  a  period  of^ revolution  of  1714  ynrs, 
which  was  reduced  to  16S5  years  at  the  date  of  Wisniew- 
sky"s  last  observation,  and  continuing  his  computation  of 
the  perturbations  to  March,  1815,  when  the  eiTect  of 
planetary  attraction  had  become  very  small,  ho  found  the 
period  further  reduced  to  1543  years. 

The  general  aspect  of  the  comet  no*  visible  as  viewed 
in  an  excellent  Coiiu  li-ii-si/c/ur,  reminds  us  of  the  appear- 
ance of  the  comet  of  June,  1845,  discovered  by  CoUa, 
which  was  observed  under  very  similar  circumstance^, 
and  it  may  be  mentioned  that  Kncke  stated  at  the  time 
that  the  comet  of  1S45  reminded  him  strongly  of  the 
great  comet  of  i8t%  which  passed  across  tbe  sun's  disk 
onlune  sfi. 

Tbe  pnseat  comet  appears  to  have  been  at  iu  least 
dlsUBce  from  tbe  cartb  about  June  21,  aad  should  soon 

present  a  material  diminution  of  hrigbtaeis.   In  per||{ee 

its  distance  would  be  about  0  3. 

[Since  the  above  was  in  t)  pc  we  have  received  observa- 
tions from  Dr.  Klkin,  of  the  Royal  Observatory,  Cape  of 
Good  Hope  :  After  a  week  of  overcast  sky-  the  comet  was 
found  there  on  May  31.  Mr.  L.  .\.  Kddie,  F.R.A.S.,  of 
Graham's  Town,  saw  it  nn  May  27.  ^^nd  others  claim  to 
have  seen  it  two  days  earlier.  On  June  4  the  tail  was  6* 
long,  coma  20  minutes,  and  nucleus  zo  seconds  fat 
diameter ;  the  comet  was  as  bright  as  a  Columbx.] 

The  following  opinions  of  American  astronomers  have 
appeAcd  in  the  Daiiy  Acws.  That  paper,  with  wonder- 
fufjounmliitie  enterprise,  has  not  hesitated  to  telegraph 
nenihr  a  Gohnnn  of  miMer  from  America  00  this  subject  :— 

**  nof.  Stone,  of  tbe  Cincinnati  Observatory,  thinks  it 
is  not  the  comet  of  1812,  because  of  its  not  movbig  m  a 
southerly  direction,  but  that  it  may  possibly  be  that  of 
1807.  Professors  F.astman  and  Skinner,  at  the  Naval 
Observ'atory,  succeeded  in  getting  some  fair  observations 
of  the  comet  on  Friday  night,  although  the  night  was  not 
altogether  favourable.  Prof.  Skinner  describes  the  comet 
as  having  an  extremely  bright  nucleus,  which  presented  a 
very  ruddy  appearance.  The  observers  did  not  know 
whether  this  appearance  was  normal,  or  was  due  to  the 
prevailing  atmospheric  conditions.  Prof.  Skinner  esti- 
mates the  tail,  which  is  fan-sbaped,  at  about  eight  degrees 
in  length.  It  was  also  ascertained  that  in  twenty-two 
minutes  tbe  comet  travelled  three  seconds  in  arc,  and  in 
an  hour  nine  seeonds.  giviqg  it  a  daihr  rate  of  travel 
nofAvavd  of  about  tiuee  agrees  <bbty-six  seconds. 
Compatu^  ite  motion  from  its  position  when  discoveie^ 


Digitized  by  Google 


198 


NATURE 


\yune  30,  1 88 1 


Prof.  Skinner  found  that  in  two  days  ;uid  a  quarter  the 
comet  moved  about  ten  degrees.  On  Saturday  morning 
it  became  distinctly  visible  at  J '45,  and  could  be  seen 
until  the  sun  rendered  invisible  ail  the  stars  except  Venus. 
The  astronomers  at  the  observatory  maintain  their  opi- 
nion that  this  comet  is  identical  with  the  one  recently 
observed  by  Dr.  Gould  in  Buenos  Ayres.  Prof.  .Skinner 
describes  it  as  a  much  finer  comet  than  Coggia's,  which 
appeared  in  1874,  and  brighter  than  any  since  that  which 
appeared  in  1843. 

Prof.  Ncwcomb  said  that  as  all  the  observations  made 
on  the  comet  of  1S07  showed  it  to  have  a  period  of  nearly 
1 700  years,  it  seems  out  of  the  question  thai  under  any 
circumstances  the  same  comet  could  have  returned ,  in  so 
short  a  time  as  seventy-four  years,  unless  it  has  passed 
in  the  vicinity  of  some  brger  planets,  which  it  could  not 
have  done.  From  Dr.  Gould's  telegram  it  may  be 
inferred  that  the  comet  was  very  near  tlie  orbit  of  that 
of  1807  when  he  observed  it.  Prof.  Ncwcomb  is  inclined 
to  chink  that  it  is  a  case  of  two  comets  moving  in  nearly 
the  same  orbit,  rather  than  the  return  of  the  s;ime  comet. 
One  reason  for  this  is  that  if  it  had  been  a  periodical 
comet  returning  every  seventy-four  years,  it  could  not 
have  failed  to  nave  been  observed  on  former  occasion*, 
because  it  would  have  returned  in  1734  and  in  1760. 
In  neither  of  these  years  was  any  such  comet  ob- 
served. The  position  of  its  orbit  is  such  that  it  could 
hardly  have  failed  to  be  seen  had  it  returned.  Prof. 
Henry  Draper  has  photographed  the  comet.  To 
obtain  such  a  photograph  as  he  would  like,  he  said, 
the  plate  ought  to  be  exposed  for  at  least  an  hour, 
but  he  bad  succeeded  in  getting  an  exposure  of  only 
seventeen  minutes.  The  result,  however,  was  satis- 
£ictory,  in  so  far  that  it  demonstrated  the  possi- 
bilities of  photographing  a  comet.  It  showed  the 
nucleus  and  the  coma  and  part  of  the  tail  He  will 
trv  again  to  obtain  a  longer  exposure.  He  wishes  to 
lake  a  larger  photograph  if  possible,  to  examine  more 
carefully  the  structure  of  the  tail ;  but  the  larger  the 
photograph,  the  more  difficult  it  is  to  obtain,  owing 
to  the  diffusion  of  the  light.  If  he  succeeds  in  ob- 
taining two  good  photographs  he  will  next  turn  his 
attention  to  its  spectrum,  which  is  much  more  diffi- 
cult to  photograph  than  the  orb  itself. 

"  Prof.  Bois,  of  Dudley  Observatory,  at  Allebuy, 
secured  a  number  of  valuable  observations.  He 
says  that  at  two  o'clock  on  Saturday  morning  its 
appearance  both  to  the  naked  eye  and  in  a  telesco|>c 
was  magnificent.  The  head  of  the  comet  was  very 
bright,  and  the  tail  thirty  or  forty  minutes  broad, 
extending  nearly  20  toward  the  North  Star.  The  tail 
was  very  diffused  and  nebulous,  spread  out  in  fan- 
like form.  Looking  in  the  great  telescope  of  thirteen 
inches  aperture,  a  multitude  of  details  became  re- 
vealed which  are  not  visible  to  the  naked  eye.  The 
head  was  there  seen  to  consist  of  a  condensed  nucleus, 
ap|>arently  about  as  large  as  Jupiter  seen  in  a  tele- 
scope, but  of  far  greater  intensity  of  light.  A  spray 
of  brilliant  ravs  spread  out  fro.n  the  nucleus  on  the 
side  nearest  the  sun,  then,  turning  backward,  mingled 
with  the  elements  which  form  the  tail.  This  re- 
sembled the  jet  of  a  fountain  very  closely  in  its 
general  features.  The  tail  itself  extended  in  a 
direction  diametrically  opposite  the  sun.  The  whole  field 
of  the  telescope  was  filled  with  glowing  nebulosity.  I  am 
inclined  to  thmk  that  this  comet  has  not  been  seen  before 
this  year,  in  modem  times  at  least.  It  is  probably  the 
same  comet  as  seen  in  South  America.  It  is  noiv  ceitain 
that  this  is  not  the  long-expected  comet  of  1882.  It  is 
almost  equally  certain  that  it  is  not  the  comet  of  1807. 
The  period  of  the  comet  of  1807  is  about  1,700  years. 
Prof.  Swift  of  Rochester  says  the  comet  grows  smaller 
and  brighter  in  nucleus,  showing  that  it  is  approaching 
the  sun.   The  head  is  active,  and  the  tail  does  not  ob- 


scure tlie  stars.  He  thinks  it  will  be  visible  several 
weeks.  He  cannot  yet  determine  if  the  comet  was  ever 
before  seen.    Great  activity  is  apparent  in  its  head." 

M.  J.inssen  has  presented  to  the  Academy  of  Sciences, 
at  its  sitting  of  June  27,  the  cluh<f  of  a  photogram  of  the 
comet,  which  was  taken  with  the  large  telescope  he 
described  a  few  weeks  ago,  constructed  for  the  purpose 
of  astral  photography.  He  obtained  also  a  series  of 
photograms  of  the  nucleus,  for  which  he  varied  the  time 
of  exposure.  The  results  prove  that  the  brightness  is 
not  more  than  that  of  a  star  of  the  fifth  magnitude.  On 
the  photograph,  which  will  he  printed  in  Natl'kk,  and 
which  our  correspondent  has  ex.'\mined,  the  stars  are 
visible  through  the  tail,  M,  Faye  delivered  a  speech 
praising  the  success  realised  by  his  colleague,  and  re- 
marking that  it  was  the  first  time  thit  a  comet  bad  been 
photographed.  The  opinion  that  the  tails  of  cometi  are 
merely  an  illusion,  as  professed  by  Seneca  in  his  "  Quses- 
tiones  NaturaJes,"'  seems  to  gain  ground,  owing  to  the 
extraordinary  transparency  of  these  appendages. 

We  have  received  the  following  communications  : — 

The  following  positions  which  I  obtained  of  the  path  of 
the  comet  may  interest  your  readers  : — I  saw  it  nrst  on 


Fia.  t. 

Wednesday,  June  22,  at  10. 55,  during  a  break  in  the  clouds 
for  about  a  minute.  It  was  then  brighter  than  it  was  last 
night,  the  27th,  when  I  saw  it  well,  the  sky  being  clear. 
Tiie  colour  is  of  an  orange  tinge,  and  the  tail  extends  to 
about  10  ,  but  can  only  be  seen  so  far  by  sweeping  across 
it.  It  has  changed  wonderfully  since  I  first  obscrycd  it, 
as  will  be  seen  by  the  drawings  which  I  send  you.  The 
No.  I  Drawing  shows  a  most  singular  appendage  round 
the  nucleus,  in  shape  like  a  milkmaid's  yoke,  the  nucleus 
occupying  tlie  hollow,  which  was  black.  From  the  nucleus 
two  horns  projected  ;  they  were  as  bright  as  the  nucleu?. 
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The  first  envelope  on  the  preceding  side  took  a  sudden 
bend  from  the  circular  form  to  a  straight  line,  while  the 
outer  envelope  retained  its  parabolic  form. 


Last  night,  the  37th,  I  was  surprised  to  find  a  great 
change  had  taken  place — the  yokc-shaj)ed  central  lumi- 
nosity appeared  as  if  it  had  turned  round  in  the  nucleus 


Fw.  J. 

and  occupied  the  usual  position,  while  the  nucleus  itself  2,  3).  The  outer  envelope  on  the  following  side  was  inter 
had  thrown  out  a  bright  Uil,  which  gave  it  the  appearance   niptcd  in  its  continuity,  or  seemed  wanting, 
of  a  small  comet  lying  across  the  bri^jht  envelope  (Figs.  1     The  positions  I  got  are  as  follows  :— 
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R  A, 


N.P.D. 


Juneaj     ...      110  ...  5  33  59     •••     44  SS 

as     ...      10  o  ...  s  41  41     ...     36  52 

a?     ...     10  o  ...  5  50  34     •••     29  50 

37             "  o  ••  5  55  54       •     29  42 
so  that  last  night  it  crossed  the  path  of  BrorscD's  coawt 
of  April  30,  1879.  R.  S.  NKWAU. 

Ferndenc,  June  28 

Photographic  Spectrum  of  Comet 
On  Friday  night  (June  24)  I  obtained,  with  one  hour's 
exDOSure,  a  photograph  on  a  gelatine  plate  of  the  more 
idnQgible  pan  of  the  spectrum  of  toe  comet  vhich  is 
now  visible.  This  photognph  shows  A  pair  of  bright 
lines  a  Utds  way  beyond  H  la  the  oltxapviolet  region, 
whkh  appear  to  belong  to  the  spectrum  of  carbon  (in 
seine  farm}  whidi  I  observed  in  the  visible  region  of  the 
•peclra  of  tdeseopk  comets  in  1866  and  1868.  There  is 
also  m  the  photccraph  a  oontinuous  speetnim  in  wbidk 
the  Fraunhofer  lines  can  be  seen.  These  sho<r  that  this 
part  of  the  comet's  light  was  reflected  solar  light. 

Thi'i  photographic  evidence  supports  the  results  I 
obtained  in  1868,  showing;  tliat  comets  shine  partly  by 
reflected  solar  light,  and  partly  by  their  own  light,  the 
spectrum  of  which  indicates  the  presence  in  the  comet  of 
carbon,  possibly  in  combination  with  hyiiroucn. 

Upper  Tuise  Hill,  June  27  \ViLLiA.\t  Hucgins 
Comet  i88t  b  was  well  observed  at  the  Royal  Observa- 
xtiPft  Gveenwich.  en  June  24  and  35.  Its  positioa  was 
detamiaed  on  Mth  evenings  with  the  altaiimnth  and 
tiansit-cirde.  The  following  are  the  places  deduced 
from  the  meridian  observations  (uncorrected  for  parallax 
and  abertatiiMi)  :— 

O.M.T.  ILA.  H.PJ>. 

h.   m.   «.         h.  m.     1.  .  , 

iKi  Jane  24  ...  11  25  40  ...  5  38  38-94  ...  40  36  39 
as  ...  11  25  55  ...  5  4a  51-06  ...  36  39  30 

The  observatioD  on  June  35  indicates  the  following 
comctioDi  to  tiia  ^Moieris  cwnnnted  by  Mr.  Lohae 
from  the  dementi  communicated  by  the  Emperor  of 
Brazil  (Dunecht  Circular,  No.  21) :— Correction  in  R.A. 
+  9m.,  in  Dec  +  6'  23'.  On  June  24  the  head  was 
estimated  to  be  brighter  than  Vega  or  .Arciuru^,  not- 
withstanding its  low  altitude,  and  on  June  25  it 
appeared  decidedly  brighter  than  Arcturu^,  the  si.ir 
being  at  about  10"  greater  altitude  than  the  comet. 
The  tail,  which  was  slightly  curved  (convex  towards 
the  preceding  side),  was  tr.n  cd  to  a  dist.iixe  of  about 
8  on  June  24,  and  10  or  more  on  June  jj,  its  jjenci.il 
direction  pointing  to  the  star  2  Ursic  Minoris,  about 
3"  east  of  Polaris.  With  the  Sheepshanks  equatorial 
(6|  inches  aperture)  the  head  showed  the  want  of 
symmetry  that  has  been  remarked  in  some  other 
comets.  On  June  24  the  preceding  side  was  much  the 
brighter,  there  being  a  strong  brush  or  arc  of  light  on  that 
«de,  wiUi  a  bright  &n  doie  to  the  nucleus  and  a  much 
amailer  arc  on  the  following  side,  the  two  arcs  appearing 
to  spring  from  the  nudeus  on  opposite  sides,  and  higher 
up  to  interlace.  Avery  remarkable  feature  was  a  straight 
wisp  of  light  extending  from  the  nucleus  nearly  along  the 
a.xis  of  the  tail.  On  June  25  this  had  become  mu:h  less 
striking,  and  the  appcirmcf  of  the  head  had  entirely 
changed.  The  follow  ing  side  was  then  much  the  brighter, 
and  the  general  appearance  was  that  of  a  parabolic  enve- 
lope, with  a  much  brighter  unsyiiinu-tric.il  parabol.i  pl.iced  | 
within  it,  the  Litter  having  its  focu-,  on  the  following  side  | 
of  the  nucleus,  and  its  axis  turned  round  in  the  direction  [ 
Hps/  from  that  of  the  tail. 

The  greater  part  of  the  head  g  ive  a  bright  continuous  \ 
apectrum,  obliterating  the  u  ual  i.ometar)' binds,  but  one 
portion  showed  three  bands,  in  the  ^cen,  blue,  and  violet 
respectively.  Measures  of  the  principal  band  in  the  green 
showed  that  it  coineidea  with  the  band  in  the  first 
ipectxum  of  cwhon  (bine  base  of  Bame)  at  5165.  and  not 
with  that  of  the  second  spectrum  (vacuum-tube)  at  S198. 


The  bands  in  the  blue  and  violet  appeared  to  correspond, 
as  nearly  as  could  be  estimated,  with  bands  in  the  first 
spectrum  of  carbon.  These  observations  were  made 
with  the  half-prism  spectroscope  mounted  on  the  i2j-inch 
equatorial,  a  disjiersive  jwwer  of  about  from  .\  to  H 
being  used,  with  a  magnifying  power  of  14  on  the  view- 
telescope,  as  in  the  measures  of  star-motions  in  the  line 
of  sight.  No  decided  polarisation  |was  detected  either 
in  the  head  or  the  tail.  Cloudy  weather  has  prevented 
any  observation  of  the  comet  since  June  2%. 

W.  H.  M.  CHMSTIB 
Roy.al  Obsenator\-,  Cfrcenwich,  June  28 

In  a  letter  to  the  Tiines  of  the  25th  inst.,  Mr.  Ranyard 
says  of  Comet  iSSi,  at  present  visible  in  the  northern 
heavens  :  "  In  genera!  brightness  it  decidedly  outshone 
the  star  Capell.i.  .  .  .  With  ;i  direct-vision  spectroscope 
of  five  prisms,  and  a  inch  telescope,  its  nucleus  and 
head  gave  a  continuous  spectrum,  on  which  I  could  not 
detect  any  bright  bands,"  Last  night.  June  27,  shortly 
before  midnight,  the  brilliancy  of  the  nucleus  had  con- 
siderably decreased,  and  yet  with  a  five-prism  diiect-visioa 
spectroscope  I  conld  see  moat  clearly,  along  with  the 
continuous  speetram,  three  gioen  baads»  not  only  hi  the 
nucleus,  but  also  in  the  aonounding  coma.  Two  of  the 
bright  lines  were  still  strong  in  the  neighbourhood  of 
the  nucleus,  even  where  the  continuous  spectrum  was 
very  faint.  I  used  an  ordinary  HnnvninL:  Sficctroscope 
on  an  8-inch  achromatic.  .\  >m.ill  .McClean's  si)ectro- 
scope  gave  only  the  continuous  speetram,  as  seen  by  Mr. 
Ranyard.  This  was,  1  think,  due  merely  to  the  brightness 
of  the  continuous  spectrum  ;  for  in  the  liruwmn^  instru- 
ment the  bright  lines  over  the  continuous  spcctruni  At^re 
not  \  ery  I  onspicuou-.  with  ;i  wide  slit,  but  on  narrowing 
the  slit  the  green  bands  became  much  brighter  than  the 
rest  of  the  spectrum. 

On  June  25  the  night  was  r&ther  doudy,  but  good  ob« 
servations  for  position  were  obtained  by  observing  the 
transit  of  the  comet  and  of  A  Aurigae  over  the  wires  of  an 
eyepiece  of  the  equatorial.  The  mean  of  four  wirea  gava 
R.A.5h.43in.  5i*34s<>  at  G.M.T.  lah.  iim.,  the  NorA 
I>edhiatien  behg  $3'  y(  57^-6. 

On  June  27,  towaras  midnight,  the  douUe  envelope 
surrounding  the  nucleus  was  clearly  defined  in  the  tele- 
scope, as  was  also  the  bright  bundle  of  rays,  which  spread 
out  m  the  direction  of  the  sun  and  extended  to  a  jiomt  in 
the  coma  about  half  way  between  the  bounding  lines  of 
the  inner  and  the  outer  envelofies.  The  direction  of 
tiie^e  brif^ht  ia\s,  which  were  very  vivid,  w.l^  not  ipiite 
opposite  the  direction  of  the  tail,  and  the  latter  was  very 
slightly  curved. 

A  transit  of  the  comet,  sub  Polo,  was  observed  last 
night,  June  27,  at  G.M.T.  iih.  38m.,  and  this,  combined 
with  the  corrected  reading  of  the  meridian  circle,  gives 
the  following  position  : — R.A.  5h.  jam.  46  31s.,  North 
Dedioation  6q°  1  y  ^'-^  The  kng^  of  the  Uil,  deariy 
discernible  to  the  naked  eye,  was  laat  night  about  9'*. 

S.J.  Pbr&y 

Stonyhurst  Observatory,  Wballey,  June  a8 

The  following  pl.ices  have  been  obtained  with  the 
transit-circle  when  the  comet  p.as-ed  mli  Po.'o  :-  ■ 

GfWOwich  Mean       OWrved    I  )>  .cr»e.l  North  I'otar 
r>atc.  Time  uf  Kiiihi      disUncc  (uocnrrcctcd 

obscivuHm.        ^Ascciuiaa.        for  |i«r»ll»»). 

(<i)  June  33  ...  It  31  S4"2  ••  5  35  SS*a  •  44  53 

(A)    „   34  ...  II  30  42  6  ...  5  38  39-9  ...  40  35  337 

(<)    „    25      II  30  58-3  ...  5  42  52-2  ...  36  38  27  A 

{J)  „    27       II  33  2-8  ..  5  52  50  2  ...  29  46  5-8 

RcrnarAs.—(f£i  The  nudeus  distinct  but  nebulous.  Tail 
bright,  and  estimated  i$"  in  kngdk  Observation  good. 


id)  Observation  difficult,  owing  to  cloud. 

(or-       -  - 


Nucleus  better  defined  than  on  June  23,  but  not  so 
bright.  Length  of  tail  estimated  at  is''.  Observation  good. 
{d)  Observation  fair,  very  cloudy.  Tail  1 2°- 1 5°  in  length 
Raddiflie  Observatory,  Oxford  E.  J.  STOKE 
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The  comet  was  examined  spectroscopically  here  last 
night  at  11  30.  The  nucleus  gave  a  bright  continuous 
spcctrjira,  while  the  coma  and  brighter  portions  of  the  tail 
gave  the  three  least  refrangible  hydrocarbon  bands  super- 
posed on  a  faint  continuous  spectrum.  On  moving,'  the 
slit  of  the  spectroscope  towards  the  fainter  part  of  the 
tail  the  bands  died  out,  Icaring  a  faint  continuous 
spectrum,  which  again  gradually  faded  away  as  the  eod 
Of  fhe  tail  was  approached.  I  have  not  measured  the 
position  of  the  bands,  but  th^  aie  aensiblv  the  same  •• 
those  from  an  alcohol  flame.  Gborcb  M.  Sbabrooke 

Teiiii>Io  Observatocy,  Rugby,  June  38 


NOTES 

Trb  Lmds  of  the  Couuaittee  of  COandl  on  Edneatfoo,  la 

rep!)-  tf>  nil  npplication  for  aid  to  science  tciclicr-^  nttcrn'iiig  the 
clas&c^  of  the  Mason  Science  College  two  d  lya  a  ucck,  ajjrcc  to 
p*y  three-fourtlu  of  the  fees  for  the  cbcmieal  and  ])hy  ical 
labotatories  and  for  biolqgy  and  hittology,  for  a  limited  number 
of  teachm,  00  oeiidMoa  that  tatisftctorf  terminal  reporti  of 
their  progrcH  (a<c«rtained  by  examination)  and  of  their  conduct  be 
received  at  the  eod  of  the  Michaelmas,  Lent,  and  Easter  terms. 
Applicatioas  for  the  privilcijc  U)U>t  be  :n.i  'e  t  >  the  Secretary, 
Science  and  Art  Department,  not  later  than  August  31.  'i'he 
selection  will  rest  with  that  Department.  One-foarth  of  the  fee 
for  fhe  whole  lessioB  nnut  be  paid  by  the  student  on  entrance ; 
«adthefcnaIofai^three>foarthswill  be  paid  by  the  Department 
in  equal  ins^strner.ts  at  the eofluwiioeBent  of  cach  tcnn,  if  the 

reports  arc  saliifactory. 

Thk  fine  Ubrary  of  the  late  M.  Chasles  U  t )  be  >olJ  by  public 
auction  between  Jane  28  and  July  18.  It  contains  no  fewer  than 
3936  works,  or  aboat  15,000  volumes,  and  is  one  of  the  most 
OOBfleie  libiaiiei  of  mathematical  works  in  editeiiee.  The 
pfedOSseMMHripts  and  various  wovksof  histOfy  Ond  philology 
will  doubtless  be  eagerly  sought  by  araaieora  There  15,  among 
other  works,  a  Gcogi  aphy  i>f  I'tolemy  of  Alex.nndria,  printed  at 
Kome  in  1493,  containing  geographical  maps  which  arc  the  first 
engravcil  with  copper  plate  {1478).  'ITie  collection  includes 
eighteen  difierait  editions  of  Archimedes,  and  the  works  on 
Eodid  nomber  sizty*cu.  Hie  aatronouical  works  of  the 
»ixteenth,  seventeenth,  and  eighteenth  centuries  are  fully  repre- 
sented, as  also  those  on  astrology,  alchemy,  &c. 

Th  k  programme  of  an  eictmion  by  the  Gealogblsf  Asaociatioo 

ti  the  !  ikc  District,  from  M  nid.-y,  July  18,  to-  .S^aturrl.iy,  July 
23,  ha^  been  issued.  Keswick  wiil  be  the  centre  of  operations 
till  Friday,  when  the  Grasmere  and  Ambleside  dlstriot  Will  be 

visited.    S.Kurday  wiil  be  given  to  Windermere. 

Wk  have  also  before  us  an  attractive  prqgraoune  of  a  marine 
exGorsion  to  Oban  and  the  West  Hifhknls  of  Scotland  by  the 

Birmif^ham  Nnrurnl  History  and  Microscopical  Society.  The 
party  leave  Birmi:it;h  un  on  the  evening  of  July  1,  and  go  direct 
by  Greenock  .-md  the  Kylcs  of  Rule  to  Ol  an,  which  is  made  the 
centre  for  various  excursions  by  sea  or  land,  till  Jaly  12.  Facili- 
ties for  dredging  will  be  aflbnhed.  The  party  will  indnde  some 
able  naturalists. 

In  a  recent  issue  we  gave  some  account  of  the  Ben  Nevis 
Obseratory  (so-called).  The  system  has  been  in  operation  since 
June  t,  and  the  daily  obtervations  by  Mr.  Wragge  are  pablb>hed 
in  Uie  Time/,  This  gentleman  begins  bis  magnanimoas  toil  up 
the  hill  every  mornint;  at  5  o'clo;k.  After  ■eiv.Hiu,'  itbout  .an 
hour  on  the  top  i.i  10)  in  taking  observations  with  the  scanty 
Stock  of  instruments  lixeJ  on  stands  protected  by  a  Stone  screen, 
he  gets  home  again  by  abont  a  in  the  afternoon.  In  the  early 
pert  of  Jue  the  path  up  the  moMitnin  wns  often  deep  in  snow 
•ad  envdoped  la  niit^  but  Mr.  Wn«|e  has  nvked  out  the 


track  with  a  succession  of  cairns.  Anything  more  disgraceful  to 
Urili'h  science  than  this  state  of  things,  a-,  representing  our  prciient 
achievement  in  the  way  of  regular  uj  iuiumri-ob^ervations,  it  is 
difficult  to  conceive  I  A  comparison  with  what  has  been  acoom« 
plidicd  in  other  eonntilea,  notaUy  Anwilca,  where  wdl.eqnlpped 
observatories  are  now  to  be  found  at  vastly  greater  heights  than 
the  top  of  Ben  Nevis,  Ls  sufficiently  humiliadng  for  us. 

THB  May  nomber  of  Naturtn  gives  the  first  of  a  series  of 
pnpsn,  by  Frof.  Axel  Blytt,  oa£the  "  Theory  of  the  Immigca* 

tlen  of  the  Norwegian  Flora  at  Diflicrent  Earlier  Geological 

Pcriixls."  In  this  (a[)cr  the  author,  who  is  well  known  as  the 
highest  authority  among  Scandinaviau  Iratanists,  dc-cribcs  the 
character  of  the  flora,  which,  considered  generally,  is  represented 
byonly  a  small  number  of  genera.  At  an  elevation  of  400»<4SOO 
ftigt  above     level  of  the  see  fhe  lateflor  and  soadtcm  districts 

exhibit  dwarf  forms  of  the  willow  and  birch,  with  junijier  ; 
between  3000-3500  feet  llic  fir-.t  birch  wu._ids  ajuxrar  in  the  same 
districts,  while  fits  and  pines  begin  a  few  hundred  feet  lower. 
Here  and  there  the  high  end  barren  fjaldt  of  the  interior  near 
the  leaders  are  broken  by  the  oocnmnee  of  bloenbig  oeaee  of 
plants  of  Arctic  continental  forms,  whidi,  nflcr  Mn 
boried  for  months  nnder  the  snow,  awaken  to  new  IffiB  wMi  the 
return  of  the  •.umnier  smi.  To  the  iiiteri  T  alio  belongs  a  boreal 
tlora  of  small  deciduoui  trees,  including  the  oak,  ash,  alder,  lime, 
&c.,  which  penetrate  as  far  as  2000  feet,  and  in  the  Inner  Sogn 
district  occur  the  only  woods  of  dm  and  wild  cheny  to  be  found 
in  Norway.  The  snbboNn!  bdt,  ladnding  several  Spiraea.', 
Fragaria  A'tirnili,}  idmpati  is,    T/iyniiis  ihama.lryi, 

&c.,  is  limited  to  the  l.uuer  Silurian  formations  in  the  eastern 
districts.  The  western  coast-lands  between  .Stavanger  and 
Cbristiansond  are  the  habitats  of  an  Atlantic  flora,  ineioding 
Erita  htmKx,  tad  aeveni  of  the  nmet  M«nngia»  planls^  but 
here  Calluna,  Sphagna,  and  Carices,  with  turf  beds,  oonstltnle 
the  principal  form<.  The  roost  southern  littoral  belt  near 
Christiansund  prc-tnts  a  sub- Atlantic  flora,  while  a  number  of 
sub-Arctic  forms  appear  scattered  over  the  whole  of  Nocway. 
Prof.  Blytt  considers  that  the  sporadic  occurrence  of  the  various 
continental  and  insular  forma  of  the  flora  of  Norway  points  to 
j  the  eondualon  that  the  dimate  haa  undergone^ 
changes  since  the  Ohci^l  jieriod,  the  continental  fame 
immigrated  duri  g  the  continuance  of  dr  jught,  when  the  penin- 
sula  was  e-jnnecteil  with  neighbouring  continents,  while  the 
appearance  of  the  insular  forms  was  oontemponmcous  with 
ndny  periods. 

The  ilecree  .ipjvjintin^  sixty  five  French  mcinbers  of  the 
Congri'-.  d'i:,lectricite  has  been  signed  by  the  President  of  the 
Republic,  and  will  S30i\  be  publi^hcd.  Foreign  Governments  will 
appoint  all  their  own  members.  Reporten  and  the  public  will 
not  be  adndtted  lo  the  Coagrea ;  na  oOdd  leport  wlU  be 
published  by  the  general  Committee.  Some  Frendi  papers  have 
already  condemned  ,«iM:h  practice  in  strong  terms.  No  jury- 
men will  be  .T|'p  linted  !iy  the  exhibitors,  and  the  latter  will  have 
no  direct  inlUicnce  on  the  verdict*.  It  is  proposed  to  consult 
the  Coiigres-i  on  certain  measures  of  general  interest,  i*.^.  the 
adoption  of  electrical  units.  The  electric  railway  station  will 
be  placed  inside  the  bettding.  For  want  of  tirae^  no  vladnet 
will  be  constructed,  and  the  rails  wiil  be  laid  on  the  com- 
mon roads.  The  space  allotted  to  lingli-h  exhibitors  on  the 
ground-floor  has  been  largely  occupied.  In  addition  to  this 
space  each  of  the  British  light  eshibitors  will  have  on  the  upper 
floor  a  spceid  mIoob  to  illnmlnate  with  his  own  sysiem.  The 
right  of  puVli-hint;  .md  selling  the  French  Catalogue  has  been 
purchased  liy  the  printers  and  publishers  of  La  Naturt,  rue  de 
Fleurus.  The  sale  of  scientific  papers  will  be  anthoriied,  bnt 
will  lake  pUce  cxdusivdy  thraUj{h  their  agency. 

Ill  an  oU  book— "ThooHS  ButoiiuAeta  Me&  d  FUlo- 
aopUea  Hafnicnea  Anno  1674, 1675,  et  1676^"  Hcrr  Bttddehae 
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tmat  npon  a  pasMge  which  b«ar5  cm  the  history  of  the  diving- 
Ml.  BartoUni  there  writes:  "Sineulare  iiKtramenliim  invcnit 
deicylpiih|He  TtauiKDi  Knlcr  WeldwicBfis  In  wcMtli  rah 
OppeitheimU  editis  1616,  capite  VI,,  qood  Wancrharnisch  voeat. 
qno  Into  ambulemus  in  fundo  maris,  legamas  iUdem,  iicrib«iiin<:, 
edamui,  potcmns,  cantemus  sine  i'«criculo  vit.x  longiori  temporp, 
omnia  pergamos,  thesanros  eruamus  et  ahscondamos^"  and  to  on. 
Of  the  two  figures  one  represents  the  interior — a  foo^  frame- 
werit  «f  woodf  haTiqg  itmpa  with  wUdi  the  diver  seearcs  hin- 
idf  ia  Oe  beU ;  the  other  (see  fPiM.  jliut.,  No.  $)  shows  the 
exterior,  an  inverted  vessel  of  tumbler  shape  having  five  or  iix 
small  circular  windo^xs  at  ihe  top,  while  the  man's  leg*  project 
little  below.  According  to  PoggeodorflTlit  la  stated)  the  oldci't 
liaok  la  which  the  diving- bell  la  mentioaed  la  of  1664,  and  it 
nliiiB  tos  woric  of  lUraier  (aa  the  aowea  of  iaforaMdcn),  the 
dit*  of  whkk  PtigKendorff  does  not  ^ve. 

Wb  leim  from  X'^crd^ija^  that  there  ia  beiiv  made  1^ 
Mais  de  1'Indttstrie  a  hailn,  t6  metres  in  diamcler,  whldi  will 

be  p'.;'  nt  M.  Trri-vc's  (.iis|x)?al  fpr  cxhihitioil  of  hi-.  !nat  driven 
by  electricity.  In  the  centre  will  be  an  electric  light  on  a  |>ci1cstal. 
At  various  points  \«  itliin  the  Palais  de  i'lndostrie  will  be  placed 
(under  the  direction  of  MM.  Ranvier,  Beigcr,  and  Fontaine) 
Bodela  of  aialnM  aa  sappoits  for  the  declrie  light  in  its  wions 
forms. 

The  MoBldpal  Council  of  PhiladelpbiA  has  granted  to  a  Com* 
pni^  the  -to  place  3000  kikmetras  of  win  on  peito  for 
lilqihowic  pBipoiw,  Ho  lu  ii  inpased,  hot  a  Ihait  is  set  to 
the  sshacriptioa.  The  fire-tdcplioBet  in  BerHn  have  proved  so 
useful,  that  the  municif>al  anthoritics  are  tncreasin;^  the  number. 
In  Paris  the  development  of  telephonic  lines  amounted  to  9121 
ItllonHtMS^  tha  cKiaat  of  wirt  beinc  ^iMlile  this. 

An  electroT.a^et  of  enormou.";  dimensions  has  lately  been 
made  by  Herren  von  Feiliizsch  and  Holtz  for  the  University  of 
Ovdlhwald.  The  case  is  formed  of  twenty-dght  iron  plates  bent 
into  hotiMiioe  shape,  and  connected  bj  iron  rings  so  as  to  fans 
a  cyBnder  195  nm.  ta  dkuMler.  The  height  is  t*$ttm. ;  the 
total  weight  628  liilogr.  The  aiagnetising  helix  consists  of  in<:u- 
lated  copper  plates  and  wires  having  a  total  weight  of  275  V  ilojrr. 
(For  further  de'ails  see  Let  Mottdts  of  June  2J  )  \\  fifty 
small  Grove  elements  the  magnet  will  fuse  in  two  minutes  40 
grammes  of  Wood's  metal  in  the  Foucanit  expefiawnt.  The 
plane  of  pokriaation  is  rataladin  flint  gkss  after  a  sin|^  PMmcCi 
Ac.  The  core  of  the  largest  magnet  hitherto  known,  that  of 
riiiclicr,  %vcighe<l  84  Icilogr.  and  the  wire  35  kilogr. 

Mit.  W.  Mattibu  WlLUAMSi,  F.R.A.S.,  F.CS.,  author  of 
••The  Fttt!  of  the  Snn,"  "Throngh  Norway  with  a  Knapsack,'' 
Sc.,  has  been  appointed  to  the  iiin)i.ii;cmcnt  of  the  Royal  Poly- 
technic Institution,  Limited,  and  will  commence  his  duties  at 

Mr.  II,  C.  Russell,  Government  astronomer,  ha-;  'y:M  sent 
home  his  report  on  the  results  of  rain  and  river  ob^e^vations 
m.-tde  in  New  South  Wales  during  iSSo.  In  regard  tO  the  latter 
part  of  the  tabject  Mr.  Roisell  remarlu  that  it  seems  impossible 
t*  doaht  that  an  tHriMted  aapplj  of  water  pasws  awi^  noder- 
gpoand^  mom  indeed  than  wimld  snfiice  to  make  the  western 
distiiels  of  the  coleojr  a  wdUwatered  country,  and  ail  that  is 
wanted  to  make  the  supply  availaljjc  1;  a  M  iiciou^  use  of  the 
boring-rod.  The  report  is  illustrated  by  an  interesting  rainfall 
map  of  New  .South  Wales,  and  another  on  which  are  given 
carves  showing  the  height  of  the  western  river;  durin  '  the  year. 

Four  shocks  of  earthquake  occurred  at  Agram  on  the  night 
of  Jane  22>33  ;  rather  severe  <.hocks  were  felt  on  Jnnc  19  at 

Bohyhad  (10.20p.m.)  and  Szcgsranl  fil  p.m.l  in  !tnn:»ary, 

A  SKELETON  of  an  Vnut  i/xLrus  was  found  this  v  eck  in  a 

cave  near  Spaabelm  (Gcmanyjb 


The  arrangements  for  the  International  Medical  and  Sanitaiy 
Eihibilion  are  itow  complete ;  the  offices  are  removed  from  itie 
FtekcsMncwB  to  thft  BdriMtfam  BafMtafs  at  Sandi  KaaalBg- 

ton.   The  Right  Hon.  Earl  Spencer,  I-ord  President  of  tha 

Council,  has  accepted  the  office  of  president,  and  will  be  present 
.Tt  the  oj>ening  ceremony  on  Saturday  July  16.  The  Fxhitiition  is 
to  l)c  complete  on  Wednesday,  July  13,  and  ibe  judges  will 
make  their  examimtloae  far  the  amnds  on  fhe  twodi^  pwerlooa 

to  the  opening. 

In  c^mseijuence  of  the  increasingly  numerous  case-;  of  myopia 
devclo|)ed  in  French  schools  through  bad  nrrnn;j<--!>cnt  i>f  e^t* 
and  distribution  of  light,  the  Ministar  of  Public  lasuudioa  haa 
nominated  a  eommittlon  named  De  I'Hygiiiiede  la  Vne  dans  les 
r.coh  -,  whose  object  will  be  to  study  the  influence  of  the  mate- 
rial conditions  of  sdMol  amngement  on  the  progress  of  myopia, 
and  10  discover  die  memn  of  eoKntenctiaf  the  evil. 

A  I  .^r- i  rt't. -tiuly  of  the  chief  melh'^<  in  use  for  the  chemi- 
cal exaui'.nai  loM  <if  |Hjtiblc  water,  !-o  far  as  or-,;anic  mittcr  is  con- 
cerned, has  been  undertaken  by  order  of  the  L  .  S.  N.Ttion»l  l^oard 
of  Hesllh.  Medical  men  throughout  the  country,  and  others  in. 
terested  in  sadtBy  matters,  ha**  been  nqnested  to  report  to 
Dr.  Mallet  of  Virginia  University  any  well-marked  caSC  of 
disease  from  impurities  in  drinking- witcr,  and  to  forward 

The  additions  to  the  Zoological  Society's  Gardena  daiing  the 

po-st  week  include  two  Red-handed  Tamarins  {Midas  ru/mamu) 

from  Penicr.^'a,  presented  by  Mr,  John  Pc  cjue  ;  a  Stanley 
Cianc  ( I rirafUry*  faradisca)  from  South  Africa,  a  Common 
Chameleon  (CiisSMXeiMI  Vtdg(aris\  from  North  Africa,  presented 
by  Mr.  J.  Sexton  ;  two  Laughing  KingfiUiers  (i^«M/S»  gjigtmlm^ 
from  Austmlia,  presented  by  Sir  Hnbert  Sandibid;  a  Lead- 
beater's  Coikatoo  {Cacatua  ItadhtatfH)  from  Aus'r.ilia,  prrr-<-nied 
by  Mr.  Martin  Smith  ;  a  Marsh  Harrier  {Circuj  irtugtnostu) 
from  Malts,  presented  by  Mr.  J.  Wolfe  Mnmy ;  a  Lener 
Kestrel  {Tirnnuntuiiu  etntArii),  South  European,  presented  bj 
Mr.  William  Brodrlek ;  an  Undnhled  Gnm  fkmheet  ( JM. 
psittafui  uttdulalus)  from  .\ustratia,  presented  by  the  Coonte-s 
of  F.llesmcrc  ;  two  Gcriiillus  (Gfrbillus,  sp.  inc.)  from  Algeria, 
presented  by  M.  Alph mse  Milne-Edwards  ;  a  I.ong-hoii(le<l 
Snake  (Xenedon  rhabdixtfhaliu),  a  d'Orbigny's  -Snake  (flrttroJon 
d^OrHpiyi)  from  South  America,  pieMnted  by  Dr.  A.  Stradllag, 
C.M.Z.S.;  a  Red-throated  Amazon  {Ckrjmlit  ccllaria)  from 
Somh  Americi,  deposited  ;  three  Montfache  Monkeys  {Ctrt<' 
pilktfus  ..-/^K.t),  a  Diana  Monkey  {Cereof^iht  u:  <ii,iui),  a 
Talapoin  Monkey  {CcrtopilhffHS  tala/vin),  two  (Jreen  Monkeys 
(Ctnopithfcus  callHruhus),  a  White-collared  M.uit;aLcy  (Crm- 
ctbmt  c»lhru)t  a  Orcy-cbeekcd  Monkey  Sfiaxott^  aii^gem), 
two  Water  Chevrotains  {/fyomMrkus  optaffms),  a  Crested 
Guinea  Fo.il  (,V««;;;/(T  cri'tnln)  from  West  Africs,  a  Tamandna 
Anlcitcr  {Tiiiuaiiduii  Mr.iii'.u  fy/j),  n  Pcha  Arm.idillo  ( /a/KJiii 
peba),  a  Red-billed  Toucan  \Kampkatt»t  trytkorliynihus)  from 
Brasil ;  a  Hawk's-billed  Turtle  (CA«Amm  imMaitai  from  Ibe  East 
Indies,  a  Puff  Adder  {f^^  mrittamt)  hem  Africa,  pnrchascd ; 
a  Horned  Tra^opan  (CenWm's  laiyra),  an  Impeyan  FbaaMBt 
(Lephcpfiifrm  imptyanus),  bred  in  the  Gardens. 


BIOLOGICAL  NOTES 

RHvriiMic  Contraction  of  Voluntary  Muscles. — It 
has  been  recently  ol  served  by  Herr  W.  Biedrrmann  (Vienna  Acad. 
Siltunvb(ri(hle)  that  if  the.sartoritts  muscle  of  a  cur^re-poisoBed 
frog,  jirepared  at  a  low  temperature,  be  put  in  a  solution  of  5  gr. 
Nad,  2  gr.  Nn,lir04,  and  0*4  to  0  5  gr.  NaCOj  in  I  litre 
water,  it  shows,  after  a  longer  or  shorter  liir.c  of  rest,  rhythmic 
con tr.ici ions,  which  continue  regular  a  certain  time  for  each  part 
of  the  imnu-rscd  moscle.  Then  occur  periods  "f  rhythmic  coi> 
traciions,  separated  by  longer  or  shorter  pauses,  and  often  vatyiBg 
In  dmnctcr.  These  phciiwHima  hut  a  JflOK  tiaae]  with  a  eno| 
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external  temperature  far  Aayt.  The  Mithor  Mw  prepanlions 
»tUl  jMilsating  strong'y  and  regularly  on  the  foorlh  day.  (Tbe 
liquiti,  in  ihnt  <Mit,  most  be  often  renewed.)  These  rhythmic 
coDtraciiomi  of  a  Tohtntaiy  striped  luiucle,  indicaiinj;  chemical 
•timttlu",  awaken  special  lAteret,  through  their  >imikrity  to  the 
IsBS-known  contnctioiu  of  the  apes  of  the  heart,  separated  and 
°  vimoat  cuwUa,  in  blood'«erank  The .  bewt-nnttGicai  it  is 
are  dso  striped. 

THB  Goriixa  anu  thk  CiiiMi-ANZEi:.— Mr.  H.  von  Kop- 
paalabi  who  i*  now  engaged  in  expl.iratioiis  in  the  (lahoon  ttislrict 
of  We^tern  Afriw,  in  a  letler  jjubluhtJ  m  the  !.i.-.t  iiunilicr  of 
the  AitrUaH  Naturalist,  states  that  he  hai  evidence  <if 

tlie  existence  of  crosses  belweeo  llie  nule  i;i;i  Llla  .Uid  tbe  fcm.ile 
chimpaniee.  " 'Ihi-,'' he  s.iy«,  "  settiev  all  the  questio:i>  aiiout 
the  |^rill.i,  chltnp.inzee,  Koiloo-Kamlia,  N'scliis;  1,  M'l»ouvc, 
the  Solcos,  Ualnxit-,  &c."  Hcrr  v.  Kopjicnfcl-.  (tli^crscs  that 
ihc  "  French  uziintj  seem  to  have  :»  s|>ccial  preililccliuii  for 
crcatin;^  new  >|)ecic3i  froai  rariati  Jiis  in  the  fonn  of  the  -^kull, 
such  ai>  I  ften  occur  in  this  ^'"^'1'  '^f  auiniali.  There  is  "iie 
di&trict  which  forms  the  range  "i  the  gorilla,  and  this  \%  '■ituatcd 
in  the  western  part  of  Kquatorial  Africa,  and  here  it  exhibits  no 
varieties,  while  the  chimpanzee  is  found  all  over  TrojMcal  Africa, 
and  naturally  exhibits  con.sidcrable  variation.  The  chimp.Tiuce 
of  Northern  Guinea  differs  es'ieutially  from  that  of  the  boult  crn 
portion  of  the  same  C'  untry,  and,  according  to  Livingstone,  the 
'Soko'  ilifTcr^  fromb  ith,  but  is  siill  a  chimpanzee.  Du  Cbaillu's 
Kook>o-KaTiili.i,  N'-.chigc,  and  M'bjmc  are  1  ibtinct  specie-, 
and  thii  traveller,  who  is  certainly  a  mm  o!  meti',  but  1  too 
crcdulou",  h.%«  nee^i  impo-fd  Li|Kin  by  the  mend.icity  of  the 
native*,  whioli  l!<j,';ar>  description.  The  names  N'schigo, 
>fl»ii!v<',  k  ■■1-1,  ll.T.l':i\  Soko,  t^ui.i,  an:  K  .)<],)  i-Kamlia  are 
only  diifcrent  deM^iiili  us  of  the  clum,).iuice  by  iliflcreiit  lribc«. 
The  mongrel  pr<^eny  of  the  male  (gorilla  and  female  chim|>iinzec 
dlcoveted  by  me  is  found  bat  in  individual  ca>e.s,  and  as  such 
Jtlirwi  BO  special  name." 

Salitaky  Globules. — Prof.  Strieker  of  Vienna,  by  examtna* 
tion  of  salivary  globules  under  hi^h-power  lenses  (ohj.  No. 
X.  of  KxaSk  and  beivert),  has  obtained  the  foil  )»in;;  results 
He  eannot  sMept  the  sappoeition  of  a>o>catled  iirownian  (mole- 
enUr)  moTemnt  ia  aalivaiy  corpOKles.  He  has  found  the 
globules  to  eonriit  of  a  eoaipitte,  distinctly  visible  network. 
The  gTaaaley,  which  have  been  seen  under  low  powers  of  the 
microscope,  appear  on  close  ihsiiection  and  carcfnlly  focussing 
to  be  thickened  points  of  intcr-eclion  of  the  threads  forming 
the  reticulum.  There  i<  a  i  cnaancnt  fluctuation  of  the  threads 
during  the  life  of  the  corpuscle.  By  the  action  of  concentrated 
satt  s<.Iuti>  ns  the  tluctiMtion  «aaMa  gptadoalljr  and  the  reticular 
•rnuigeinent  disappears. 

Fish  Moktauty  in  the  Gulp  op  Msxica— Fram  ttee  to 
iSm  *■  widanmd  dntraetlM  of  all  aorts  of  awilae 
has  occurred  ajoag  mUtSa  w<ll4Mrked>oat  melt  in 
IheGatf  of  Mexico.  In  t8S4  the  fdwt  anlfcnd  dl  aVwc  the 
•ondMni  shore ;  in  (878  tbtiv  «M  agvin  an  Ciemivc  moitiuitf ; 
in  1879  the  p^pNaenia  appeared  i  while  in  iSlfci^  we  learn  from 
the  leeentl/'niEUkbul  report  of  In«peetar  Ii«imU  to  ProC  S. 
F.  Bibdt  ft  haa  bean  very  tatenae.  The  pcfioaed  waters  oecav 
hi  atreaks  or  paldiei,  aoffletinMS  near  to  one  aaother,  at  other 
tkoas  nanj  jards  apart.  These  Mem  to  drill  with  tiie  flow  of 
the  tidc^  ead  nMoMtcly  become  diluted.  The  most  probable 
aolntion  of  this  strange  phenomenon  is  to  suppose  that  eruptions 
of  nmdoos  volcanic  gases  arise  through  the  bottom  of  (he  sea ; 
certain  it  is  that  llie  marine  life  on  the  ^ en-bottom  sufierilint. 
Sponge<,  sea-anemaaei^  mollusks,  and  the  ground  fishdieinmasas 
and  apparently  at  once.  Upwards  the  deadly  peMilcncc  mount.*, 
and  toe  small  fish  swimming  at  or  near  the  surface  are  killed  by 
thoasaiKb,  and  float  lifeless  on  the  water.  The  large  ^urface 
Ml  would  seem  to  escape,  and  rarely  is  a  mullet  to  be  found 
dotroyed.  Fishin;^  in  such  districts  has  to  be  abandoned,  even 
althoagh  in  the  pure  atreaks  the  fish  abounded,  for  rhould  a 
smick  fill  its  well  with  the  results  of  a  successful  catch  it  had  to 
run  the  gauntlet  ol  the  broad  p.it^he^  A  the  poboned  waters,  and 
if  aogr  of  these  were  encountered,  and  entered  the  well,  a  few 
muuwaU  would  suffice  to  bring  about  the  death  of  every  fish  in 
the  cargo.  The  keeper  of  the  E^moni  Lighthouse  writes  on 
February  21  in  this  year  :  "  As  the  tide  came  in  on  October  17, 
1880^  there  were  thousands  of  small  fish  floating  on  the  water, 
■aoat  of  them  quite  dead.  The  next  day  the  fish  were  dyin;;  all 
alAM  dw  shore  j  between  October  25  and  November  10  the 
alaaSi  was  ae  hoiiifale  that  it  waa  impemlUe  to  go  on  the  haadk 


Sending  my  family  to  M.inalce,  the  a-siMant-keepor  and  myself 
j-hut  ourselves  up  m  our  room-,  and  kept  tar,  colTee,  Sc.,  t.'urniiig 
day  and  night  in  order  to  stand  it.  The  peeuhar  smcil  »a;  like 
bilge-water.  The  fish  1  noticed  dying  acted  as  if  crazy,  darling 
around  in  every  direction,  then  giving  up  and  floatirg  ashore. 
After  a  very  heavy  gale  from  the  south-weM  the  bad  and  good 
waters  got  mixed  up,  and  soon  all  the  fish  caught  were  fat  and- 
nice."  As  the  cause  of  this  strange  phenomenon  is  still  pro- 
blematical, !^ome  discarding  the  idea  of  the  evolution  of  subter> 
raiican  gases,  believing  it  to  be  the  result  of  a  poisoning  of  the 
waters  by  aa  eaeasa  of  laiapwatcr  discharged  into  the  Gulf  the 
rivers,  others  dut  it  ia  owing  to  the  water  being  saturated  with 
the  tannin  derived  from  decompatioff  roots  and  stems  of 
palmetto,  sumach,  oak,  &c.,  it  wodd  stem  highly  desirable 
I  that  Frof.  Baird  should  imtitute  a  aeries  of  ohasnatiasia  M  to 
the  chemical  constitnents  at  diflfcient  times  of  the  waters  of  these 
district'. 

I  On  the  NEcrAR-sFCkF.TiNG  Gi.ANDs  i.v  Si'tciES  OF  Melam- 
l'YRi;.\l. — Thecnvv  wheats.irea  familiar  group  of  pknts,  of  which 
.-everal  .species  .ue  to  be  found  tiaiivc.  E.  Kalhay,  while  investing 
the  subject  <if  the  secretion  of  >u^ar  by  planLs,  was  attracted  by 
the  ap  ear.incc  of  swarms  of  ants  evidently  cjllectinj;  some  sneet 
u;;ikTul  IV  .  n  the  Utile  dark  [  uncta  ■  11  the  bracts  of  ..l/n'^.'"//  ) ' 
ar:  1 I  jiLU  , lie  cow  whcit).  These  ):unc!a,  even  unde^  a  hand- 
Icns,  arc  seen  to  I  e  little  round  disk-shaj  cd  li  ait  ,  which  proved 
to  ?ccrcte  a  sui^ary  .secretion  for  which  the  aiiLi  came.  In  a 
memoir  on  this  subject  these  gland-like  tlisks  arc  ile  criljed  and 
fijtured  as  ihcy  occur  in  M.  atvtusf,  M.  lui'ii'Mum,  M.  prtitenst, 
and  M.  barhatunt.  These  bodies  have  long  since  been  obi-crved 
by  the  systematic  botanists;  they  form  part  of  the  irichomic 
dcveiopMnt  of  the  epidermal  system  of  the  bracts,  and  may  be 
defCfibBd  aa  eonsisting  of  a  short  foot  cell,  attached  to  the  centre 
of  wUA  ia  a  cbvahtr  dkk.  This  latter  is  eomposed  of  a  shl^ 
layer  of  sefen<BiM  ceils.  According  to  their  function  (haae 
structures  ia  the  spedes  of  Mdammntm  mentloBed  bsleog  to 
the  c|  idermal  glaads  of  De  Banjr,  siaea  tliey  acenie  vpoa  the 
upper  side  of  Ukeirdish,  between  the  cuticle  and 
or  the  se«cn<sided  cells,  a  liquid  wbidi.  through  the 


the  eatide,  eels  oat,  and  is  aonght  bjr  the  ante  and 
secreted  fluid  contains  at  least  a  per  ceat.  of  a  hiad  ef  aomtr 

which  is  not  reducible  by  oside  of  copper.  The  hUtcry  ef  the 
development  of  these  ttmctnres  is  praciieaQy  tlie  same  aa  iliat 

of  other  similar  formations.  The  purpose  which  they  serve  to 
the  Melampyrum  would  seem  neither  to  be  expbiined  by  the  hypo- 
thesis of  Bell  and  l>elpino  as  to  the  meaning  of  the  e»tra 
floral  nectaries,  nor  ace iniing  to  the  hy|K>ihcsis  of  Kerner  con- 
cerning the  satue.  Ka'.bay  further  adds  that  the  moi.sine.-s  which 
almost  al»ays  appears  over  lhe>e  structures  Is  quickly,  on  re- 
moval,  renewed ;  that  this  moistne^s  increases  so  much  as  to  form 
drops  when  the  plants  are  ]N-otectcd  froji  the  approach  of  ant.<, 
&c. ;  and  that  this  drop -formation  is  repeated  levcral  tisMS  if 
the  droi  s  are  from  time  to  time  removed  (Visttna  Acadeaiy 
Proauiittgt,  voL  Ixaxi.  1880). 


CHEMICAL  NOTES 


M.  KAOVLT  Itales  in  Ctmft,  rtnd.  that  the  oxides  barium> 
stronthui,  aad  ealcitim  rapidly  absorb  carbon  dioxide  at  a  high 
temperatwe:  orach  heat  is  evolved  in  the  reaction,  the  tempera- 
ture of  the  mass  in  the  case  of  barium  oxide  being  as  higo  as 

1200°  acc  irding  to  a  pyrometric  dcterndnatioB. 

M.M.  C'AlLLKTEr  AND  H AUTtKEUILLF.  have  determined  the 
densities  of  liquid  oxygc.  ,  in  i  1  ;  ;  ,  .m  l  hydro^'cn  [Com/'t.  tenJ.) 
by  liquefying  ihce  gi'c-.  imxi,  !  with  carl)onic  aiiliydride  and 
with  nitrous  oxide,  ar.d  basing  their  cab  ulaii  on  ihc  .as-ump- 
tion  that  the  mixed  liquids  arc  wiihout  action  on  one  another. 
The  density  of  liquid  oxygen  at  -  2J*  (pressure  =  300  atiuos.) 
was  found  to  he  o'Kg  from  experiments  with  carbonic  anhydride, 
and  o*94  fr  jni  cx] m  :  imeni -.  with  iii:rous  oxidc  :  at  o' the  numlicrs 
obtained  were  O'jS  ami  u  65  rc^inctivcly.  Liquid  nitrogen  at 
-  23°  gave  numbers  corresponding  w  ith  the  density  0  44,  while 
at  o"  the  den  ity  was  0*37.  The  den  ity  of  liquid  hydro.^en  was 
o  033  at  -  23',  .Tiid  0  025  at  o  .  Divuli  ig  the  atomic  weights  of 
the  three  elements  by  the  densities  at  -  33%  the  atomie  v^imm* 
of  oxygen  b  found  to  be  17,  of  aJtrogea  31'^  and  of  IvdrogM 
30-3. 

Herk  O.  Low  describes  cxperiuienis  with  fluorspar  from 
Wolsendorf  {Btrlincr  Baickte),  which  teem  to  show  that  the 
wmtained  in  the  earitias  of  this  aiaenl  eoadsla  «f  ftee 
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flsorine.  Wben  the  ninenl  is  broken  ap,  « itrong  dilorine-like 
odour  is  pecoeptible ;  when  heated  with  aulphtir,  on  odour  re- 
aenliUiic  that  of  nl^nr  ehloiide  ie  evolved :  Uw  liquid  la  the 
ndoenl  deoompoiei  fodiaai  dilaride  aad  iodide^  wtth  Ibraw' 
tion  of  chlorine  «nd  Mine  nmctlv*^.  On  addltioo  of  dilute 
poto-sb  it  yields  e  solnttoa  wUdt  iestudy  decolorfscs  laditfo 
solution.  When  the  niiicnl  b  noiiteBed  inlh  numwih  water, 
powdeied,  the  liquid  filtiMd  ^  ncotnlfacd  with  Mdinn  ear* 
bon«te  and  evapoiated,  a  residae  is  obtained  wUcbt  on  addiiion 
of  sulphuric  aeidt  evolm  hydrofluoric  acid.  Herr  Low  thinks 
that  the  flnoiine  ia  pradueed  fay  dleenciaHnn  of  certain  Bvaride 
in  the  minetal. 

The  npi'lication  of  potassium  oxalate  as  a  precipitant  forutany 
heavy  inetaU,  b  >tb  in  qualitative  and  (luantitative  analysis,  is 
described  by  ilerr  von  Rcis  in  the  D<ruhU  of  the  lierman 
Chemical  Society;  the  quantitative  results  obtained  are  very 

accurate. 

The  reaction  of  bleaching  powder  on  alcohol,  whicli  re*uhs 
in  thefonii.Uionof  chliroform,  i-  tiol  lb.ir..\ti;hly  umlersti  ini.  M. 
Bechanip MetaiN cxiieriincins  [AnnaU'i  Chim.  el  Phys.),  accor.liiig 
to  which  no  oxyt^oii  1^  olvcJ  ciunnjj  the  change,  but  only  after 
the  primar)'  change  is  c<iraiilcte,  and  a  secondary  change  begins 
wben  the  reacting  bjdir^  liave  acnuired  a  hi^h  teni|>erature. 
The  formation  of  chloroform  is  rcprc-cntcd  by  M.  Utxbamp  by 
the  foil  ,win;i  equation,  2C,II,0  +  4Ca(0Cl),  «  CnOa  +  "HsO 
+  aCa(OlI),  +  (IICO,),Cb  +  2CHCI,. 

In  AnnaJi  di  Ckimica  Signor  Chiappe  states  that  be  has 
found  spots  of  minium  (PbjO,)  on  various  marble  monumcnb;, 
on  parts  of  which  bands  of  lead  have  been  fastened.  lie  sup- 
poses that  by  the  action  of  the  air  and  rain  lead  c<r1>  miite  \% 
produced,  tbi-.  is  absorbed  by  the  marble,  aud  when  evi>^i-cil  in 
places  to  the  sun's  rays  it  is  decomposed  with  production  of 


A  TAKICTY  of  coal,  laid  to  be  the  most  highly-carbonLsed 
iiMHiilrfr  of  the  coal  aerie*  hitherto  described,  has  been  found 
BMT  SdnaM^  on  the  western  shores  of  Lake  Onega  {Jahrbiuh 
Ptr  MburmgU^  \  it  contains  about  91  per  cent,  carbon,  7  or  S 
per  cent,  water,  and  i  per  cent.  ash.  This  coal  is  extremely 
hard  and  dense,  has  an  adanoantine  lustre,  !s  a  good  conductor  of 
•iectriciV,  and  has  a  high  specific  heat  (0*1922).  Although 
^^aliilug  u  moch  carbon  as  the  best  graphites  from  Ceylon,  it 
is  not  a  true  graphite^  inaimuch  ai  it  is  not  oaidiied  by  potavUim 
chlorate  and  nitric  add«  hot  l)dnc»  towarda  thcae  MicenU  like 
an  amorphous  oocJ. 

ntDBK  AHD  VoiT  t»TU  earefuBy  repeated  the  qjuMiimmla  gf 
Hallenrorden  on  the  effect  of  fieedlwr  with  anmoahiin  earlMNMtta 
{Ztiutkri/t  fur  BMtgie).  Th»  nam  cooBcm  the  ctntemnt  of 
Um  laat-oanied  antlMr,  that  in  iagt  awnwninin  eailNHMite  la  con- 
verted into  urea,  and  also  show  tnat  anraiontura  acetate  under- 
goes a  similar  chnni^e. 

It  ha^  Ijcen  asserted  th.it  ilic  cmployiiieut  of  M_>diii;ii  nitrate  in 
manures  (.icilitates  the  solulirm  and  removal  from  the  sod  of 
plant-foods  ;  Herr  Fiedler  lias  recently  examined  ihii  subject 
exi>eriinentally,  and  he  thinks  himself  justified  in  concluding 
that  nitrates  do  not  dissolve  out  any  con-iderable  quantities  of 
plant-foods  from  the  soil ;  that,  within  certain  limits,  absorption 
of  pho-phoric  acid  is  favoured  and  absorption  of  )>otash  slightly 
inpedca  hy  sodium  nitrate;  and  that  the  same  salt  exerts  a 
aolrent  aedon  on  dibasit  phosphates  of  calcium,  iron,  aad 
■taotontheMtafff  nhcaphntiiof  thiau  


GEOGRAPHICAL  NOTES 

At  the  meeting  of  the  Geographical  Sricie^OB  llondny  last, 
Lieut. -Col.  C.  E.  Stewart,  of  the  liengal  Staff  Corps,  reail  sonic 
portion*  of  a  paper  which  he  bad  prep;u-ed  on  the  country  of  the 
Tei.ke  Turkomans  ai  d  the  Tejend  and  Murgbab  Kivcrs.  Col. 
Stewart,  it  may  be  remembered,  is  one  of  the  otTiLcr^  «!io  was 
accused,  in  a  recent  official  despatch  from  .St.  rc!cr>burg,  of 
"haunting  the  oases"  in  the  Turkoman  counliy  :  11.  ji-ii'*!'  »as 
consc'jucntly  looked  forward  to  with  mucli  intcrc.^t.  lie  left 
Con.stantinoplc  1:1  -V]  -il  of  l.i~t  year,  an!  proceeded  in  the  first 
instance  to  Ispahan,  » here  he  spent  two  months  and  a  half  in 
the  Armenian  quarter  of  Julfa,  making  prc|  arations  for  his 
journey,  he  had  determined  to  travel  in  the  disguise  of  an 
Armenian  burse  dealer.  On  September  30  be  went  to  Ardakan, 
where  be  assumed  his  disguise,  and  travelled  in  a  nirth-castetly 
dinetioa  along  the  edfu  of  the  salt  doNit  to  Mcched,  aAerwardi 


crossing  the  mountain.-,  t  >  Mahomcdabad.  Tlie  account  of  this 
part  of  bis  journey,  with  its  Lumcroub  adventures,  Col.  Stewart 
was  unfortunately  ublged  to  omit,  owing  to  the  length  of  his 
paper.  Dercgez,  in  which  .Mabonuda^Kid  is  situated,  is  in  the 
mo^t  northern  part  of  North-east  Persia  beyond  the  mountain*, 
and  is  some  sixty-five  miles  lon^  and  forty  broad  ;  as  it  |)tojects 
into  the  Turkoman  country,  it  is  a  most  favourable  position  fur 
collecting  infomiatioo  respecting  the  neighbouring  oountry  to 
the  Caspian  on  one  side,  and  to  Merr  on  the  o^er.  Col. 
Stewait  made  Hohanedahad  his  head-qnaxters  fimn  Ncneabcv 
as  to  Jaanaiy  15,  aad  duriaf  this.tinw  oMmd  nhont  b  Der^gc^ 
ImU  iiever  CToati^c  Ite  FentiB  boiidflr,  and  obtained  aincli  bitcr* 
estiog  information  \if  diligeat  io«pdry  among  the  Persian  offidala 
and  UM  IWkcnaaiwlmn  bemt.  This  paiticalarly  appliea  to 
the  Mecv  district— fiv  he  dCidcsikeciialeneeof  •  town  or  filerv — 
and  the  Ifurgjudi  JUvar.  Col.  Stewart  aiao  explained  very 
cleaily  the  Rusriaa  line  of  advaocb  and  the  present  and  fntui* 
position  of  the  railsray  qmatioB.  It  nay  be  interasting  to  add 
that  his  disguise  was  oompletdy  snccessful,  and  entirely  deceived 
even  the  Persian  servant  of  Ur.  0'I>onovan,  the  enterprising 
ci>rTe»pondcat  of  the  DaSy  ASmr,  who  ia  now  detained  in  dM 
.Mcnrdlelrict 

Thk  fiftieth  and  last  voluDe  of  the  Geo^pbical  Society's 
Jourttal  Ls  chiefly  occupied  with  Mr.  C.  K.  Markham's  bt>tory 
of  the  fifty  years  work  of  the  Society,  which  is  at  once  valuable 
and  entertaining.  In  it  wtU  be  found  detailed  the  actual  circum- 
stances attending  the  establishment  of  tlie  Sod^y,  about  which 
.some  misapiirehensioii  has  hitherto  prevailed.  This  took  place 
in  July,  iBjo,  and  the  Society  is  therefore  now  Cfiy^MW  yeaia 
old :  after  passing  through  many  vldssitndes,  which  at  one  timo 
threatened  its  very  existence^  lit  now  nunbers  3394  oidinaiy 
Fellow!>,  and  is  the  largest  and  wealthieat  institntion  w  the  kind 
in  the  worM.  Mr.  mrldiaia,  we  mnr  add,  has  been  able  to 
reproduce  its  lint  list  of  460  Fellows,  dated  Augott  4,  iSjoi.  In 
a  voluminous  appendix  equal  in  leagih  to  the  Urtoty,  M  fnt^ 
nishes  ooinpltte  nsis  of  omecrs  ftoni  dw  coHMneneenMWt,  leier- 
cnces  to  obitoaiy  notices  of  diatincahhed  men,  lists  of  explorers 
and  geographers  who  have  moeived  medals,  grants  »n  aid 
of  their  work,  &c.,  and  of  thie  pspcrs  and  maps  puhKsbed 
by  the  Society.  Lastly  there  is  some  interesting  infoma' 
tion  respecting  the  llakluyt  Sodety.  The  few  remaining  pages 
of  the  volume  contain  notes  on  two  maps  of  the  Andaman 
Islands  by  Mr.  V..  H.  Man  and  Lieut.  K.  C.  Teispk,  and  on 
the  history  aud  origin  of  the  word  "  Typhoon,"  by  Dr.  F.  Hirth, 
tallies  of  ahiiudes  in  Irlast  Central  Africa  computed  from  ^17 
<ri»ervations  teken  by  Mr.  Joseph  Thomson'dnrtalgUs  recent  Last 
Afirican  expedition,  and  a  tuurativc  of  a  journey  overland  from 
Amoy  to  Hankow  by  Mr.  E.  V.  Creach.  From  a  brief  prefa- 
tory notice  we  learn  that  the  issue  of  the  yaumal  U  to  be  dis- 
continue<l,  and  that  in  future  "  ekborate  papers  of  more  than 
ordinary  length  and  great  value"  will  be  published  as  supple- 
ments to  the  OMittlh^  Pnntifi^, 

FlOM  the  Colemm  tni  IndimU  Qneeadaad  notes  we  learn 
that  Mr.  Watson,  b  aoMntnd  of  the  Tnnaconlioental  Railway 
Survey,  bad  crossed  the  Woran  and  Workingham  Creeks  in 
safety,  and  reported  the  soil  m^nifieeBt  and  the  ftaai  splendid. 
Tlie  floods  had  however  **Hdly  hampered  the  expedition,"  and 
this  fully  bears  out  the  remarks  made  tai  Nature,  vol.  xsiv. 
p.  114,  as  to  Aeionte  for  the  line  lahl  down  on  the  Government 
mapi  It  hasJatel^  been  annomiced  that  General  FkUing  aad 
Mr.  J.  Robinson,  C.E.,  have  gone  out  to  make  what  is  presum- 
ably an  independent  survey  rar  a  line,  and  we  hope  they  may  be 
able  to  find  a  more  suiuble  rout*.  The  arrive  I  of  Mr.  Watson's 
party  at  Point  Parker,  on  the  southern  shore  of  the  Gulf  of 
Carpentaria,  has  since  l>een  announced  by  telegraph* 

The  new  Bui/,/in  o(  the  Bordeaux  Society  of  Comawrciat 
Geography  contains  an  address  recently  delivered  before  it  hf 
Capt.  Gallicni,  on  his  expedition,  chieHy  for  surveying  purposOi, 
from  the  Senegal  to  the  Niger.  It  is  ncconqMiaiea  liy  « 
map  of  the  region,  on  which  the  route*  of  the  expcditlaa  are  laid 
down. 


PROF.  ROM' LAND'S  NEW  THEORY  OF 

MAGNETIC  ACTION 


pKOF.  ROW  LAM)  h.is  lately  published  in  the 
^  Jourml  ff  MaihtnuUics  (vol.  ii.,  No.  4 ;  vol.  fiL^  NoB.  t 
and  2)  a  series  of  paj  ers  on  "  The  General  Equationa  of  Elee- 
tromagnetie  Action  with  applicatioo  to  a  New  Theory  of  Mag- 
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Betic  AttraeUoBi,  and  to  the  Theory  of  the  Magnetic  Rotation 
of  the  Plane  of  Polarisation  of  Light."  The  papers,  in  addi- 
tion to  whit  i»  ilatcd  in  their  title,  contain  the  mathematical 
con>ideralioa  of  dwt  Mtioii  of  magnetism  on  electric  currents 
which  was  tatd^f  iSaimmA  by  Mr.  Hall,  and  it  is  proved  in 
thea  that,  if  Mucvdyi  theory  of  U^hi  be  tnie,  this  action  will 
«XLileiii  the  mgiMtic  ntatioD  of  ae  pluw  of  pderiMtiom  of 
n^t.  These  pepen  wOI  m  doabt  be  fttf  vAnsMtf  feed, 
both  on  accoant  of  the  Intetert  of  thdr  eontents  ud  the 
great  reputation  of  their  eiithor,  and  e  brief  dlwuslm  of  Ikem 
Boa/  therefore  not  pnve  unialcMrtias  to  the  tnden  of 
Natuis. 

We  ihell  commence  with  the  "  New  Theon  of  Hesnietic 
AttnwthNM."  This  theory  is  of  the  timptett  kfaM,  aod  obyioosly 
suggested  b^  the  mathematics  of  the  lobieel.  Since  the  mag- 
netic indnctioD  is  related  to  the  distribotion  VS  die  vector  poten- 
tial of  mai;netic  induction  in  exactly  the  same  way  as  the  angular 
rotation  of  an  element  of  fluid  is  to  the  distribution  of  velocity 
in  the  flnidt  Prof.  Rowland  suggests  that  the  magnetic  field 
eooaiats  of  a  perfect  fluid,  who>e  velocity  at  any  point  is  re  pre- 
aented  in  magnitude  aivd  direction  by  the  magnetic  vector  poten- 
tial at  the  point,  the  vortex  lines  in  this  fluid  are  the  lines  of 
induction,  and  the  velocity  of  angular  rotation,  is 
propOrtiOBa!  to  the  megoitude  of  the  magnetic  force.  Again, 
since  47  times  the  electric  current  is  related  to  magnetic  induction 
in  the  same  way  in.i^ctic  induction  to  the  vector  potential, 
Prof.  Rowland  consid.rs  that  an  electric  current  consists  of,  as 
it  were,  %'ortices  of  vorticc,  or  in  other  words,  that  certain 
irrciTular  distributions  of  the  vortices  coii-iitutes  currents. 

Maxwell  has  proved  that  the  forces  existing  in  the  magnetic 
field  could  be  pnidoced  by5  certain  distribution  of  stress  in  a 
nedhuBfllbMr  the  field.  tUs  ttiete  in  the  simplest  ciae  eensiets 

H' 

«fcMBsion  along  the  lines  of  force  e<]i:;il  tr>     ,  along  with  a 
pressure  at  right  angles  to  the  lines  of  force  equal  also  to 
H  being  the  intensity  of  the  magnetic  force. 

Prof,  Rowknd  goes  on  to  show  that  this  state  of  stress  exists 

in  the  medium,  which,  according  to  hlb  theory,  fills  the  magnetic 
field  ;  his  proof  is  as  follows  : — "Conceive  the  fluid  in  a  tube  to 
be  rotating  around  the  axis  withe  certain  velocity,  and  suppose 
the  ends  of  the  tube  to  be  doeed  with  movable  pistons.  Then,  if 
the  pistons  are  left  free,  there  will  be  a  centrifutial  force  against 
Ae  sides  of  the  tube  proportionnl  to  the  square  of  the  vektdty  of 
angnlar  rotation.  If  the  walls  are  flexitile  and  the  niston  im- 
movable, then  there  will  be  a  force  tending  to  prcis  tnc  pistons 
in^  and  proportional  aLo  to  the  i^quare  of  the  velocity. 
Aeoeidini;  to  our  theory  the  magnetic  force  is  the  velocity  of 
rotation,  and  so  we  have  in  the  medium  a  tension  alottg  the  lines 
of  force  and  a  pressure  at  right  angles  to  them."  TrulT  Rowland 
does  not  seeui  to  have  noticed  that  this  explanation  requires 
the  vortices  to  be  of  a  finite  size.  It  u  ca'.y  to  prove 
that  in  a  cylindrical  vortex  uf  radius  a,  density  p  and 
aagular  rotation  w,  the  intensity  of  ]>reisiire  on  the  cir- 
eamfereoce  of  the  cylinder  is  greater  than  the  mean  intensity 

of  prearare  on  Oe  aadt  by      —  ;  hut  if  tUa  ie  to  explain 


H» 


Hence 


the  magnetic  aittaetloas  the  diflferenoe  must  be  — . 
if  /Te  r«,  where  «  ia  a  conalaiil;  welmut  haveVpe^  is<*, 

for«^  and  At  vortioes 


we  thus  get  a  definite 


mu -t  not  he  capable  of  division  into  bundles  of  smaller  radius 
than  <;.  Thus  the  fluid  by  which  IVof,  Rowland  explainn  nmg- 
netic  action  cannot  he  the  indefinitely  divisible  fluid  treated  of 
in  theoretical  hydrodynamics.  It  is  worthy  of  remark  that  in 
the  theory  of  magnetism  put  forth  by  Maxwell  in  the  FkiL  Mag, 
for  1861-62,  and  which  agrees  with  the  theory  we  are  oaonder- 
ing  in  explaining  magneoB  faccc  by  the  anzniar  rotation  of  a 
fluid,  ihe  vorticea  have  a  finite  size,  being  done  up  as  it  were 
hMo  cells  the  space  between  the  cells  being  filled  with  par* 
'       '  "    to  Manrea.aonMitnieadeetilc 


Let  ns  now  go  00  to  the  explanation  Vnt.  Rowlaad  civca  of 
fle  pnkhietat  of  A»  magnetle  fidd.  He  •qFit  "Let  Oe 
aatoi*  of  electnmotive  fane  he  tath  that  It  tends  to  form 
vertOK'iliigtlmmadlaieljr  roond  Itidf,  not  lyacUon  at  a  dUtince^ 

tat  hvdiieotaclioB  on  Oa  fluid  in  Oe  immediate  vimniqr.  The 
fint  nag  will  then  move  forward,  another  one  wUl  fonn,  and  so 


on  until  the  whole  space  is  filled  with  them,  when  there  will  be 
equilibrium."  The  conscfjucnccs  of  this  expl.inati  m.  vague  as 
it  is,  .ire  simcwh.it  stanlin.^.  In  the  first  ]>l;icc  it  is  clear,  from 
the  jiMDcrties  of  vortex  nii.tinii,  every  cliain  of  |)articles  of 
the  fluid  which  possess  roi.Tiii  t.  .ii  ;iiiy  time  luust  at  some  pre- 
vious time  ha%'e  been  in  the  iiimu  ii.iif  vicinity  of  the  electro- 
motive force;  and  since  accordim;  ti>  tlii>  theory  there  is  rotation 
of  the  fluid  at  every  p  iint  in  the  ma  gnetic  (ield,  it  follows  that 
in  the  time  taken  to  set  up  the  field  every  j  anide  of  fluid  in  it 
ha*  been  in  the  immediate  neighbourhood  of  the  electromotive 
force.  But  magnetic  disturbance  is  propagated,  ace  r  lirr; 
Maxwell's  "Theow  of  Light"  (which  Prof  Rowland  accepts  , 
with  the  velocity  of  light ;  hence  the  streams  of  the  fluid  must 
be  flowing  with  the  vuodty  of  light,  and  in  addition  every  par- 
ticle of  tluid  in  thofieldanst  have  rushed  through  the  small  ;pace 
occupied  by  the  Mat  of  Oie  electromotive  force  in  the  short  time 
it  takes  to  eSMUidi  dm  nmgnetic  fiekl.  Another  difficulty 
whkh  fnt,  Rondmd  does  not  explain  h  the  following :  If  we 
takeaamaUeleoMntofeieetramotiTefanewoknow  Uiatto agree 
wiA  the  diitiibutioB  of  magnctie  fbraenll  tho  vortex-rings  must 
have  the  same  senee  of  ntation;  hot  If  vorttn^iiws  have  the 
same  sense  of  rotation  th^  mova  thront(h  dmflnidiiithe  same 
direction,  so  that  these  Torten-riiigi  when  prodnocd  woM  all 


move  off  in  the  aame  dfcecHon,  aaS  dms  leave  one  half  of  the 

field  without  ring*,  without  msgnetic  fotee.  Anls,  the 
way  in  which  these  rings  spread  out  eo  as  to  fll  the  fiSdwoBld 

seem  to  be  in  contradiction  to  the  laws  of  VOrtex-motion ;  hut  as 
the  author  says  he  is  investigating  the  dynamics  of  the  subject, 
v.e  may  leave  further  cnmment  on  this  pobt  till  the  rcsalt  OT  Us 

invcstijjation  apjiears. 

The  explanation  of  the  stress  in  the  medium  which  we  liave 
referred  to  before  is  the  only  appOeation  of  the  theory  worhed 
out  by  Prof.  Rowland.  He  docs  not  explain  by  it  any  of  the 
phenomena  of  induction,  nor  does  he  get  from  it  any  connection 
between  statical  and  cturent  electricity  ;  yet  he  does  not  hesitate 
to  spe.ik  of  his  theory  "as  one  link  in  the  chain,  the  first  three 
links  of  which  have  been  added  by  Thomson,  Helmholtz,  and 
Maxwell." 

We  must  now  leave  this  part  of  the  subject  and  pass 
on  to  that  portion  of  the  paper  which  treats  of  the  genera] 
equations  of  the  electro-magnetic  field.  The  mathematics  'of 
this  is  merely  an  application  of  the  theory  of  the  vector-potential 
to  currents.  The  most  imjwtant  feature  in  the  treatment  of  the 
subject  is  that  Prof.  K.uvhmd  always  writes  the  product  of  the 
conductivity  into  the  cicclr.  .tn.  .^ive  force  in-lead  of  the  intensity 
of  the  current,  am:  claims  tlia;  :!iis  is  an  impiir:.int  adN-ance ; 
but  if  there  is  any  difTercncc  cither  Ohm's  law  must  not  be  tme, 
or  Prof.  Rowland  must  mean  by  electromotive  for:e  something 
dilTcrent  from  that  me.int  by  ordinary  users  of  the  tirm.  Prof. 
R'lw land  asserts  that  in  an  unliiouc-ti  iiiL-i':iu:;i  Oil-  acii  un  ls  not 
Ijctrt  ccn  mjf^nets  and  currents,  but  between  nn,'iiets  and  elec- 
tromotive forces  ;  he  bases  this  assertion  on  the  ihoi  rcm  that  in 
an  unlimited  medium  unclosed  electric  currcntfi  hive  no  magnetic 
action.  It  is  hard  to  see  how  this  prtji  i  t-.i  u  cun  be  tme,  for 
the  current  through  any  .irea  is  mea-ured  by  the  line  integral  of 
the  magnetic  force  round  the  boundary  of  the  area  ;  but  if  the 
mai^netic  force  is  everywhere  icro,  then  the  line  integral  of  it 
round  any  curve  must  vanish,  .m  1  O.iu^  the  current  at  any  point 
must  vani-h.  The  proposition  Is  la  ed  on  reasoning  of  the 
following  kind  :  the  force  between  an  electric  point  (by  an 
electric  point  he  means  a  i>oint  from  «;och  cl-etncity  is  stream- 
ing, in  fact  wl  at  is  usually  calletl  a  source)  and  a  m.i^iietic  pole 
must  by  symmetry  be  along  the  line  joininj.,'  them.  Itut  a  mag- 
netic pole  of  any  si^e  is  always  accompanied  by  one  of  the 
opposite  sign,  and  the  two  form  a  vector  i|uantity  ;  and  we  think 
from  the  relation  that  one  pole  necessarily  bears  to  another,  it  is 
not  safe  to  reason  about  it  as  if  it  were  a  purely  scalar  quantity. 
Prof.  Rowland  himself  acknowledges  what  is  equivalent  to  this, 
for  after  saying  that  the  force  due  (o  the  uncloaed  curentt  00 
each.pole  of  the  magnet  is  zero,  yet  he  says  them  is  peohaUj  a 
Ibrce  on  the  magnet  as  a  whole  tending  to  plaee  It  acma  fho 


AUhoi^  wethUk  Oat  tho  icaioning  given  far  ttie  t 
that  the  aedaa  is  not  bslniui  msgnets  and  currents,  but  between 
mi^nets  and  elsutioiiwllve  Ifarces  is  unaalisfwtary ;  vet  wo 
tUnk  that,  undefstood  In  a  oeitain  sense,  the  propontioB  is 
mathematically  trae-  Per  we  can  pmve  direcilj  nom  dm  ard^ 
aaiyapnsiiaBsibr  the  msgneiie  action  of  cwrents,  that  if  we 
have  a  aouroe  and  a  sink  of  equal  latenritiss  (4«ai)  plaead 
cioaetoceliicr,  theaagnetie  action  of  the  enncntsptodneedls 
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tbcMMWtlwt  dot  to  «  enmat  «r  rtraigMi « lewiif  aln^ 
1]ieilMftlimjoiBii«tb«  lounetotlw  ink.  Nov  th»  emwt 
at  m  vkA  pradMcd  by  o  MWce  mid  fiiik  plMOd  doM  to* 

Cbarot  odistMN*  itt  iscnclly  AoMMie  m  AooMgMliefiMte  at 
I  nae  point  fwdiwcd  Iw  •  aMRnet  joining  the  eouroe  and 
■talk,  wbott  wwiiimt  is  M«r>  oad  direction  of  magnetiMtion 
along  tht  Una  joifliing  the  wurce  and  tink.  Hence  if  we  have 
ai9  ^alaaa  of  camnti  in  the  field,  ami  find  by  the  application 
of  fbe  acthodt  ^ven  by  Sir  W.  Thomaon  in  his  paper  on 
" In wria  Ftobltinii "  the  ai»tribation  of  magnetism  wliich  would 
pnidaee  a  magnetic  ficJd  snch  that  the  ntagnetie  force  at  any 
poiat  van  oqiMi  in  magnilnde  and  direction  to  the  current  at  the 
paint,  tiM  magnetic  action  of  the  system  of  cnrrcnu  will  by  the 
proponlion  just  stated  tw  the  same  as  that  due  to  currents  whose 
'  InMaii^  and  direction  coincide  wiili  the  inten>ity  arid  direction 
of  tbs  HM^nctiaalion  produeinK  the  said  magncUc  I'leUI.  Thus 
iwilliail  of  currents  occupyin);  the  whole  of  the  medium,  wc  have 
only  to  consider  currriil-s  1  ccupying  a  limited  portion  of  it. 
Tut  tia  we  think,  all  tbat  can  be  fairly  ^latcd  about  this  point, 
and  it  will  be  seen  that,  to  say  the  least,  I'rof.  Kou  land's  s  ate- 
ncnt  tbat  "the  action  in  such  a  medium  reduce^  it»clf  to  an 
aodaQ  betireen  magnets  and  electromotive  forces  inMrad  of 
bat  wean  magnets  and  currents,"  i-  not  a  clear  nay  of  putting  it. 
Pfof.  Rovlawl  in  tllis  part  of  the  subject  inlniduces  a  new  term, 
via,,  magnelo-motive  force;  this  is  a  force  supposetl  to  exist 
betMcn  two  magnetic  pjlcs  i>  s  I'l  cause  :lic  sjinc  number  of 
lines  of  itiduction  to  jiass  between  the  points  as  to  flow  out  of 
eit'ier  of  them  ;  it  is  proportional  to  the  nia^^neti-ation,  and 
seems  only  ininidoccd  for  the  sake  of  niaUui^;  more  evident  the 
fact  that  currents  .ire  relate  1  !o  clc-c'r  w  iiive  forces  like  lines  of 
induolion  10  majjnetisalion,  or  with  the  new  terminology  to 
magneto  motive  forces.  This  was  painted  out  by  Maxwell  in 
his  paper  on  "  l-nraday's  Lines  of  Force"  publis.hed  in  the 
Cambridge  /  riim.utu  n:  for  1856. 

The  h>»i  ]>arl  of  ihc  paper,  which  is  also  the  most  inleresling, 
c  iniains  the  explanalioti,  tjy  mc.in»  of  the  new  action  discoveici* 
f.y  Mr.  Hall,  of  the  magnetic  rotati  in  of  the  (jlane  of  [>olarisa- 
ti  in  of  liijht.  Hy  adiling  to  the  old  cxprtssic  ti  of  llic  elcctro- 
riiolive  force  a  term  rejirrscntint;  the  lurce  ^!i^covere^i  by  Mr. 
Hall,  I'rof.  Kov\Iaiul  obtains  an  expression  for  the  rol.ition  of 
the  plane  of  poUriiation  of  exactly  the  same  form  as  the  one 
ghmbjrllanreUiaiSaoof  tiN  "Eiecttieity  and  Magnetism." 

J.  J.  Thomson 


UNIVERSITY  AND  EDUCATIONAL 

TNTELUGENCE 

CaMBRII'<;f..^ — Tlic  repjrt  of  the  Botanic  Garden  Syndicate 
states  that  durinj;  the  past  year  valual'lc  mltlili  «ns  have  been 
made  to  the  collectiotiv  of  fcnis  anil  orchids,  .ind  many  choice 
stove  and  p-ecnhouse  plants  have  l>een  received.  The  c  illection 
of  hardy,  heibace  lus,  and  al|  inc  plants  h.is  liecn  nui  -h  in- 
creased, and  the  rockery  furnished  with  ti  nny  raic  alpine 
S|>ccies.  'Ilie  gcncr.i  Iris,  N.irci-  us,  .nnd  Hellcl'i  rus  have  re- 
ciivcd  s|»ecial  attention.  During  the  year,  I5')(  lalxls  have 
lifcii  written  in  large  letters.  I  he  curat  r,  Mr,  I  ynch,  h.is 
cmcihIcJ  the  correspondence  of  the  CjarJens  with  Iwlauic  gar- 
ih'us,  nurseryi'.icii,  iiikI  private  cultivators:  360O  plants  hsve 
been  received,  and  12S5  packets  of  seeds. 

In  con*equence  of  the  liecision  of  the  Duke  of  ftcvonshire  in 
fav  our  of  the  legality  of  the  recent  vote  of  the  Senate  ailmitting 
uoaentoihe  Previous  and  the  Tripos  Examinations,  the  first 
liais  in  which  the  names  of  women  who  have  ]ra-scd  the  Previous 
and  any  Tripos  Examination,  have  ap^tcared  in  the  University 
Kfforttr,  In  the  Natural  Sciences  Trip  is.  Part  i,  Class  2,  is  the 
name  of  Mi*s  Anelay  of  Gkton.  In  the  Previ(  a«  Examination 
twelve  Girton  students  and  tw.)  Newnham  students  have  passed 
in  one  or  innre  jmrK  of  the  exairiinali  >n. 

Lui:.\L  Ll.citiKfs. —  In  spite  of  the  rctii  iV.i!  of  several  im- 
p  irt.uit  ■li-lrici^  Ir  111  tile  cojic-  .,f  tin-  <-  h-clurcs  by  the  t  t  iMi-h- 
me  .t  of  local  tolle:;i's,  the  ininilit  is  attending  lectures  iliiiiiig 
(he  past  winter  have  I  tcn  431K)  a-  a;;ain<t  y>  '\  in  the  prcceilin:; 
winter  ;  and  the  rcJucliuii  in  nuiuinrs  is  due  to  the  aljsence  of 
Ihc  South  Wnles  centre  fr.iiii  the  lists,  the  Syndicate  having 
l>cen  unatjie  to  make  adequate  arrangements  for  this  district, 
owing  In  their  engagements  elsewhere.  South  Wales  is  again 
to  be  vigorously  worked  in  the  coming  session.  Dr.  R.  D. 
Kobert«  of  Clare  College  has  been  apt>ointed  A^sistant  Secretary 
for  the  purposes  of  the  local  lectures.  The  courier  of  lecture < 
on  physical  odenee  inbjeels  in  the  pait  winter  bave  indidcd  Mr. 


TtaU't  OB  Early  Man  in  Wadam  Eitt«p%  aad  the  Origin  of 
Rodts  aad  Seenety  of  iha  BritUb  Iska  at  Kottmgham  and 
Derby,  Mr.  J.  B.  Man'««iiGeokgTatCarK>leand  Pearitbb  Mr. 
E.  Carpeatei'p  00  the  SniBW  and  Hialsiyof  Hnaie  at  Noitfav 
ham,  and  on  Light  at  Chartltfcld,  Mr.  Carr  RofainaoB  on  Gaiat 
and  on  Chemistry  at  Hutl,  and  by  Mr.  H.  N.  Read  on  Botu^ 
at  the  Crystal  Palace. 


SCIENTIFIC  SERIALS 

yx'Hnial  cf  Ikf  Fraiiklin  hntituU,  Jnnr.  —  'I  lic  fli^dit  of  birds 
and  the  mechanical  principles  involved,  by  A.  C.  (.^ampbell, — 
Recent  odtmaeet  in  pbotognphy,  negiUva  and  poaidve^  bgp  J. 

Carbutt. 

Journal  dt  Pkpiqmt,  Jtmc— On  registering  apparatus  far 
atmospheric  eteetndty  and  terrestrial  magneti  m,  by  M.  Mofcart. 
— On  radiopbony  (tliird  memoir),  l>y  M.  Mercadier. — On  Ihecoa* 
traction  of  galvanic  deposits  and  its  relation  to  Peltier's  fiheno- 
menon,  by  M.  Bouty.—  Projection  of  the  Lissajons  fiJure*  with 
difTerences  of  phase  variable  at  wilL  by  M.  Crova. — Pradndion 
of  electric  currents  la  anyqrMaa  or  ued  coadneling  wirea,  by 
M.  IkiUouin. 

Ktalt  fa/Mt  Lmianh  H  Sdime  t  iMm.  RmtfeoMl.  Td. 
xiv.  fas:.  vl8..Jx.— On  ihr  ijnrrHtm  wbrthrr  rtmninin  Tftncimajr 
be  imported  from  phylloxeriscd  or  tumccted  dblnels  wittmit 
risk,  by  Count  Trevisaa— DiflTercnee  or  kmitltvde  between  the 
obiicrvatories  of  Genoa,  Milan,  Naplet,  and  Padua,  by  Pnf. 
Celoria.— On  the  istocking  of  Italian  lakei  with  fishes,  by  Prof. 
Pavesi  and  Dr.  Sulier. — Toradelphia  of  a  scorpion,  by  Ptaf. 
PavesU — ^MonstroBty  of  a  frcah-watcr  Crust actan  {,AUa€m Jhni' 
atUis),  by  Prof.  Maggf.— CirematloQ  and  legal  medicine,  vf  Or. 

liiffi. 

A'hii/if  Scifnti/u-o-/HJustriale,  No.  9,  May  15 — Two  new 
applications  of  the  electric  light,  by  Prof.  Ferrini. — Mercury 
air-pump,  by  S.  Serravalle. — New  method  of  qualitative 
chemical  analysi  .  fiy  1  .  Mauri. 

Atli  ddla  R,  Actademia  dti  Lincti,  voL  v.  fasc.  12.— Descrip- 
tion of  a  termHial  Inmit  whicii  oeeonad  fa  145^^  by  S. 
filascrna. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society, June  16. — "  On  the  Reversal  of  the  Linctof 
Metallic  Vapours.  No.  VIII.  (Iron,  Titaniom,  Chromium, 
and  Aluminium.)"    By  Professors  Liveing  and  Dewar. 

In  their  last  communication  on  this  sufijcct  the  authors  ob- 
served that  iron  introduco  I  a  mcln;  or  as  chloride  into  the 
electric  arc  in  a  lime  crucible  in  the  i«ray  which  had  proved  suc- 
ccsiful  in  the  case  of  many  other  metals,  gave  no  rewsals. 
They  succce  led  however  in  reversing  some  ten  of  the  brightest 
lines  of  iron,  mostly  in  the  blae  and  violet,  by  packing  an  imo 
wire  through  one  of  the  carbons,  so  as  to  keep  up  a  constant 
sup;>ly  of  iron  in  the  arc.  Considering  the  great  number  of 
iron  lines,  and  that  so  many  of  them  are  strongly  represen'ed 
amongft  the  Fraunhofcr  lines,  it  seemed  iouiew  hat  surprising 
that  it  should  Ijc  difTiciih  t  i  obtain  a  reversing  Iii)er  of  iron 
vapour  ill  the  arc  inclosed  in  an  mtcn  cly  lu.ucd  cruciMe.  A 
like  reinai  ls  nsi  ;h*  be  inade  res]iecling  litriiiutii,  wl.icli  i^  aim  st 
as  well  if|  ;i-  rntcd  as  iron  in  the  Fi nutihi  fci  liiic-,  but  has 
heretofore  t;nsta  no  rever-.il-.  .Mniost  the  s nr.c  "'i^'i'  l  e  >aid 
of  clir, minium,  except  that  the  luiiii'icr  of  chromiu'u  Iini  s  is  tO 
much  icss,  lli;in  lliiiii  that  of  cither  oj  the  other  two  nu-1  il«. 

They  hnvi-  smcc  found  that  mo  t,  if  not  all,  uf  the  sti  nj;  lines 
of  Ihf-e  time  metals  may  lie  rcvct  -<  I  by  proper  management  of 
the  .1-  ji.  is;i!;erc  and  su]  |)ly  of  \wi\:\  in  tlic  cruciMc.  Indeed 
wnlf  re.;.iid  to  ir.  .n  the  method  ciii|  l^ycd  v,  ith  other  metals  was 
-uccr  sful  :-j  far  as  the  ultra-vi..lel  laVs  were  c^la•or:led,  tln  i:/h 
it  failed  for  Jcii  refrangible  rays.  When  iron  has  been  jail  into 
the  crucihle  throUijh  which  the  arc  of  a  .-sienuns'  dynaiin.  elec- 
tric nnchine  is  passing,  and  then  fra^iiifiits  ot  mag  csium 
dropiicd  in  from  time  to  time,  mort  of  the  strong  ultraviolet 
lines  of  iron  arc  n  vcrscd.  The  m.itjne-siam  seems  to  supply  a 
irn.;ldy  rednciii};  aliii'.s|il;erc,  and  to  some  extent  carry  with  it  the 
ir  III  vapour.  It  als  ,  prcKiiiccs  a  g  >ofl  deal  of  continuous  spec- 
tniiii,  ;U  least  in  ctrtain  regi  ns,  and  against  this  the  iron  liaes 
arc  often  depicted  on  the  photographic  plates  sharply  reversed. 
In  this  W17  the  antbon  have  obaenred  the  remal  of  the  itrang 
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im  HMtsboot  the  folar  lines  L  aad  M,  fisur  atiiMV  HUM  bdnw 
]^  theMM  O,  all  the  ■tronc  Uaes  from  S,  to  U  laciMivc^  «ad 
nwpt  (tUl  oioce  refnncible. 
lilfMqrAiude  iatroduoed  into  the  ere  inatead  of 
I  glvet  A  nvenal  of  the  lame  line*  m  are  mentioned 
!■  the  fiantoine  ^angrapli. 

Iron  wire  fed  ta  throneh  a  perforated  pole  giytt  revemls  of 
the  highest  gnmp  (wave-Teagtb  3493  to  2480),  hut  with  the  lioes 
wb  much  exfianded  as  lo  form  braad  absorption -band*  instead  of 
liMe^ 

With  a  vertical  arrangeiaent  of  the  carboaa  and  a  ttont  iroa 
aire  in  the  axis  of  the  lower  (poaMve)  ewfaoB,  mulf  moce  lioes 
ie  the  visible  part  of  the  spectnm  are  seen  expanded  and  re- 
sersed.  Tliis  effect  is  soMctimes  cnhaitced  by  leading  into  the 
enaikk  thraogh  the  apper  oarboM,  which  is  perforated  for  the 
nrpoH^  K  we  gtalle  streaa  of  hVdrogen  gas ;  the  utream  miut 
w  ao  more  Uian  ia  jest  safficient  to  givo  a  tioj  flame  at  the 
the  month  of  the  cnieible;  a  Mronger  stream  diminisltes  tlie 
soaoont  of  oictaUic  vapour,  probably  by  its  cooling  action,  aad 
lessens  tlie  eflCect.  By  this  treatment  some  uf  the  strongest  liMS 
of  iroa  remain  reversred  for  some  time,  the  weaicer  lines  are  seen 
le  expand  and  be  reversed  r<ir  a  few  -ec  nii-.  at  a  time,  when, 
from  a  change  in  the  intcnyity  of  the  current,  or  some  other 
reawn,  a  larirer  a-uount  of  metal  Li  v  rl  itilr^n)  and  sho.>8  itself 
by  burning  in  brilliant  scintillatiims  at  the  m  >u<.h  of  the  crucible. 

A  li-t  of  t!ie  ir  .n  lillc^  lcv<•r^<■  i,  136  in  number,  liesi^naied 
by  their  apiiroximatc  wave  Icn  .tli  ,  is  given  in  tlie  )a(ier. 

When  the  pcrforalijn  jI  ilii:  lower  cartion  is  tilled  with 
titanium  cya  n  in^tea<l  of  the  iron  wire  the  titanium  liars  ci>me 
out  vciy  III illniitly  and  steadily,  an< I  many  of  ihcm,  e-)>i Liilly 
in  the  t;reen  and  blue  parts  of  tlie  spectrum,  are  expanded  and 
reversed.  A  list  of  tsrtnQMiiiM  IfaMS  ohscrvod  t»  be  reversed  is 
given  in  the  p))>er. 

In  the  ca^e  i,(  chr  niiiaiji,  iiitrL«iiicevl  iiitu  the  crucible  cither 
as  oxide  or  as  t  iclir  iniatc  uf  ainm  mla,  I'lere  were  no  rcvcr-a's 
until  a  penile  current  of  hydro^;i'ii  or  uf  coal  f;.i'>  was  led  in 
thr  ju^h  the  jierf  iralc>l  carlKj:i.  I  liis  lirsiuj^ht  out  the  triplet  in 
the  ^rcLii,  'A  JVC  loii^ih-  5^07,  5203.  5203,  -liarijly  aii.l  vtciulily 
rcvers-td,  aii<:  like.\i  c  -Aw  ilireo  irunj^  lines  in  the  .mil  o,  wave- 
lengths 43S9,  4271,  -t^S  ;  ;  r.l,  .  .1  lr:|.!>t  nc.vr  \  .i(  w,ivc-le:iglhs 
about  357S,  3Si;3,  aji-.arciiily    iiiici  lent  wi;!i  .>tri>iiy  lines 

in  Cornu's  inaj)  of  that  jiart  of  llie  solai  ~;ict:lruni,  ami  a  rather 
strong  double  line  ju>t  below  O  at  ab  ml  uavu  length  34-if>.  The 
rever-al  of  another  chromium  line  «t  a'-iout  wavc-]eii^;:a  (217  is 
doubtful.  A  triplet  at  'vave-lenj{thH  2799  S,  2797,  2794,  i--  more 
easily  reversed  than  any  other  of  the  chroiiiium  lines.  This 
triplet  U  generally  strongly  developed  whenever  a  com  lound  of 
diromium  is  introduced  into  the  crucible,  that  the  authors 
conclude  that  it  is  due  lo  that  metal,  but  it  is  .sometimes  visible 
in  the  photoeraphs  mhun  other  chromhim  lines  are  not  seen.  A 
still  more  refrangible  chromiitm  line,  wave  ltn^-th  about  2779  6, 
b  also  firaqwally  wumttA  Iqp  •gwtle  current  of  hydrogen. 

Tht  two  ehmiMWi  llDa  near  S  are  frequently  reversed  wh< 


t  frequently  reversed  when 
amgMatflf  the  metal  is  dropped  into  the  cradble,  the  less 
MbrngiUe  Nne,  wave-lcngih  3091-5,  being  more  stnn%ly 
tcmsed,  and  cnntlnalng  menad  for  •  longer  tine  than  that  at 
tmve-leiigth  3080*5. 

Chemical  Society,  July  16. — Prof.  Ro.scoc,  president,  in 
the  chair. — The  fol'  luing  pajxrrs  were  read  : — On  the  isonifru- 
ac  <is  obtained  froji  c  iu  anriri  an  I  the  ether^  of  vxlicvlic  alurj 
hyie,  by  \V.  II.  I'erKin.  rhc  .i.i'.b  ir  his  stu<iie<l  the  action 
of  vari'iUi  x;fnfs  'in  tliise  IxkIics.  l  lie  a  b  <ily  (froai  couioarin) 
is  C'liivcrtcd  into  ihe  R  l>.>dy  by  heat  or  li^ht.  In  (general  the 
effect  of  chemical  action  on  the  a  acid  is  t"  c-mvcr;  it  into  the 
Siuic  CO  iij'oun  1  as  that  yielded  by  the  B  binly.  itr.jiiiinc  f  irms 
^n  exce|>tion.  atvl  two  isomeric  dibromides  were  obtained.  The 
anthor  concludes  that  as  the  a  Iwdy  has  a  lower  br.ilrn^-i>o  iit, 
density,  refractive  imlcv,  and  is  lo-.  ible  than  the  &  acul,  it  i> 
probable  that  its  molecules  arc  fanticr  a|art  an  1  that  the 
difference  of  distance  is  pr  )bably  iK-twccn  the  radical  and  tlie 
hydr  jxyl.  The  il<.-rivative^  fmrti  |  iojh mic  ami  t  nlync  cmniarin 
were  studied. — N^tes  ..n  n;i)iliili.il.-iie  leriviUM-,  liy  il.  1..  Axnt- 
Strong  and  G.  I.'iwc.  I  lie  autlmi  ■,  liavf  co  iiimieil  ihrir  investi- 
gations as  to  the  action  of  sulphuric  acid  on  naphthalene,  and 
confirm  their  previous  statement  th«t  three  ami  n  t  tw  1  disal- 
phonic  acids  nxay  be  obtained.  An  isomeric  fl na|>lii'Ml.>,il| ili mic 
acid  was  prepared  by  dissolving  /3  naphlh  <\  in  cold  e  .nci-nir.iteil 
salphtiric  acid. — On  thcsynthesi,  of  animunii,  by  G.  S.  John  on. 
lite  author  reasserts  that  pure  nitrogen,  free  from  nitric  oxide, 
with  hydratan  over  apoi^f 


ammonia.  If  however  the  nitrogen  b*  pmiMMfo  posed  ttiaqrii 
led  hot  asbestos  no  ammonia  is  focHwd.  Tma  Ht  Ac 
existence  of  aa  active  sllotropic  uitrogen  analaffous  to  azone.«~ 
On  the  alltalnMa  of  nnx  vomica,  by  W.  A.  Shenstooe.  tie 
author  has  prepared  pure  brucine,  hot  concludes  that  the  so- 
called  Iga^urin  has  no  enatence.— Notea  on  photographs  of  the 
ultra-violet  emission  spectra  of  certain  elements,  by  W.  N, 
Hartley. — On  the  sulphates  of  aluminium,  bv  U.  Pickering. 
— On  two  new  oxides  of  bismuth,  by  M.  M.  P.  llttir,  £i,C 
Bi«Or,  jwepered  by  the  action  of  aqueous  poUai* 
a  not  ulric  aeid  SMOtioH  of  hiaoHith  nitrate. 

Rejal  llienieapkd  laclety,  June  8.— The  pecddat, 
FMf.  P.  Mttth  Dueu.  P.R.S..  inlth*  cWr.-«a«i  Mir 
Fdlotm  were  deoMd  and  proposed.— Pkol.  Baal  IMtaeh 


the  meeting  asd  oiUbited  apacfaMH  flf  «]m< 
forma  found  by  him  hi  the  God  atMwms.— The  pnaident  read 
ft  paper  on  aoaae  waiwilnMt  wblfHMints  of  the  aaial  canal  in 
sponge  spieria ad  Aeir  caaaePi  aeooaipanied  by  drawings  on 
the  Macfcboaid.  Nearly  all  Ihe  apienhohlaiMdimBt 
of  very  deep  anandiius  off  Japan  «ete  load  to  haacliiai 
axial  canal  enlarged  m  a  monilifbrm  «  eoMiM  Maaer,  'po> 
ducing  very  elegant  results.  The  spienk  ««n  of  anm  at  m^Alt 
kindi,  and  were  mature.  The  enlargement  was  found  to  lie 
invariably  accompanied  by  an  open  condition  of  the  aidal  canal 
or  by  penetrations,  cylindrical  in  ootliae,  from  wilhoat,  down  to 
the  canal.  The  penetrations  svere  shows  to  be  conaected  with 
an  organic  body  rc-embling  the  zoospores  of  an  AcUya,  and 
graniue*,  organic  in  nature,  were  observed  within  the  enlarged 
caaals.  Thinning  and  solution  of  the  smcuU,  the  renh  of  ttesa 
otgaalima,  were  eoaaidered,  and  admitting  the  iafctaH  of  neat 
pressure,  the  president  staled  that  be  had  ^nevcr  seen  aay&ing 
whi'th  led  him  to  believe  that  there  n.-ia  free  carlx>nie  acid  gas  fai 
the  ocean. — A  ivote  was  read  by  Dr.  Savage  ealling  attention  to 
the  changes  which  look  place  in  nervous  tissues  in  the  process 
of  hardening. — Mr.  Holmes  read  a  paper  on  a  new  British  Alg,*, 
s;  ecimens  of  which  were  exhibited. — ULscussiotu  also  took  place 
on  the  value  of  swinging  sub-stage's  on  the  motion  of  dia'oms.  - 
Dr.  Maddox  exhibited  sonic  inii-ro-photorraphs  of  ii.^t mjs,  and 
Mr.  Powell  demonstrated  the  aperture  of  his  t-inch  oil-immersion 
objective     1*47  num.  ap.,  the  largest  hitherto  made. 

Phyaical  Society,  June  25.— Prof.  Fuller  in  the  chair. — 
Seflor  Olympio  de  liarcelos  was  elected  a  member. — Mr.  Grant 
exhibited  an  apparatus  for  showing  the  position  and  direction  of 
the  curve  of  zero  electro-dynamic  induction.  It  oonsisled  of  two 
c<)ils  of  insulated  wire  mounted  on  stands,  one  being  fixed  while 
the  other  was  free  to  rev>)Ive  round  it  at  a  fixed  distance.— F^. 
W.  E.  Ayrton  explained  the  delerminalion  of  the  refractive 
index  of  el'onite  made  by  himself  and  Prof.  Perry.  The  result 
for  oxy-hydrogen  light  was  I '7,  but  at  the  saggestion  of  Prof. 
Fitzgerald  of  Dublin  this  was  checked  by  measuring  the  polarising 
angle  of  ebonite  by  relleclcd  light.  Sunlight  was  employed  in 
ibete  experiments,  and  different  i-  ieces  of  elionite.  The  result  was 
I "61 1.  Professors  Ayrton  and  Perry  had  repeated  llieir  former 
experiments,  using  the  electric  light  and  a  battery  of  70  volts 
K.M.K.  The  result  cotifirme«l  the  one  fust  obtained.  They 
had  al  o  determined  Ihe  index  of  refraction  in  the  ordinary  w.\y 
from  the  red  ray-,  which  they  ol>servpd  to  pass  through  the  prism 
of  cb  inite.  Result  f  ir  the  least  rcfranj;ible  rays  I  "66.  Mr. 
Hoys  remarked  lli:it  1  ne  could  see  ^iflter  ilirni)i;li  thin  ebonite  if 
it  was  varnished  nr  wetted  than  \vlu-ii  unlu-ated. — .\  letter  WSS 
read  by  thi-  1  !  nirnian  from  a  -ub-cf  inmiltee  of  the  British 
.\5.sos:iati  11  iiivitiiijj  ll-.e  meuibers  of  the  siociety  to  lend  exhibits 
to  the  jubilee  meeting  cf  the  British  A«sosiation  at  Vork. 
—  Pr.  j.inics  Mnser  rcail  a  paj>er  on  llie  microphoi  ic 
action  of  seleniiiiii  cells,  in  which  he  argued  that  the  acti  in 
of  the  selcniam  cell  in  the  photojihonc  was  that  of  a 
microphonic  contact  or  bad  joint  between  the  metal  elec- 
trodes or  metal  plates  of  the  cell  and  the  clcniuri!.  The 
heat  rays  of  the  pnotophonie  beam  caused  the  j  iiut  I  1  expand 
and  contract  ;  hence  the  variation  in  the  nirrcnt  ]  .issing  through 
the  receiving  telephone.  T'r.  Muscr  al  o  exliibitcNl  a  piece  ol 
seleiiiiir.i  wViieh  iiicrcavcd,  nut  Imiir.ivbeil.  in  electric  rc&i-tance 
when  light  fell  upon  it.  lie  further  >lujwe>l  a  standard  Darnell 
celt  of  the  gravity  type,  which  c  ii^i-ted  of  a  glass  vessel  con- 
taining the  copi>cr  plate  ;u  the  buttom  immersed  in  sulphate  of 
copper  solution,  and  the  zinc  plate  at  the  top  immersed  in 
sulpli.ite  of  line  solution,  and  a  cle-ir  line  of  demarcation  between 
the-e  d  ilutions  was  produced  by  suspending  an  independent 
piece  of  zinc  inidway  between  the  plates,  so  as  to  decompose  all 
the  sidphate  of  eopper  which  dUhaed  npwaid  to  that 
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Prof.  Mclpcd  nid  that  he  had  produced  the  sanw  mdllqrMr- 
rannding  the  zinc  plale  with  a  cage  of  copper  win floueetld  to 
Oewppcrplate^  Copper  depouted  on  the  G*t«  and  tlw  cell 
«M  In  eoniiaiit  on.  Dr.  Lodge  nid  fbat  anaBMmoit  would 
not  however  »erve  Mft  KMldMA  of  «leeiraiBatif«  faiefc  beoHM 
■ft  tht copper  plate  thovldtelBlkeooiipcriolBdoH.  nhuodl 
die  eopper  aad  solotfoa  an  boOi  in  a  tot-tabe  iuMned  in  the 
sbc  MtadfliL  ud  diRorioa  has  to  take  plact  «p  this  taA-tobe 
and  down  ue  cdl  »  as  to  enter  n  sesoad  tnrc^  open  at  the 
bottom,  in  which  the  linc  is  placed.— Dr.  Getbiie  nowed  a  new 
caqpcriment  to  the  efbet  that  when  a  magnet  is  sn.«pended  over  a 
diw  of  copper  and  the  dirit  ia  rotated  the  magnet  is  repelled 
inwards.  The  experiment  was  shown  bjr  su>pcndinji;  a  horse- 
uoe  maenet  from  one  end  of  a  scale  beam,  counierweit;hted.  As 
n  poMlbie  explanation  he  suggested  that  the  vertically-resolved 
fotee  of  the  induction-carrent  before  the  magnet  might  be 
fieater  than  that  behind  the  magnet— The  Secretary  read 
n  paper  by  Prof.  Balfoar  Stewart  and  Mr.  W.  birode, 
OB  results  obtained  by  a  modification  of  Bunscn'.s  calori- 
IMtCr  described  to  the  Society  in  January  last  year.  With 
a  new  instrument  made  by  Ca.<>ella  they  have  determined  the 
nean  specific  lieat  of  iron  to  be  o'liiS,  and  that  of  <iuiphar 
0'I756,  tl>e  trtw  values  bein^  given  as  o'l  138  and  0M776.  The 
advantage  of  the  method  is  its  simplicity,  and  the  fact  that  very 
small  quantities  of  the  substance  may  be  u-ed. — Dr.  Lodge  then 
explained  experiments  by  Mr.  Sutherland,  sbowin<,-  that  a  IJaniell 
cell  keeps  its  E.M.F.  very  con-itant  when  heated,  because  the 
thermo-electric  effect  at  tlic  junction  of  the  zin?  with  the  solution 
is  balanced  by  that  at  the  junction  of  the  cmiper  with  the  solu- 
tion. After  remarks  by  Dr.  Moseraod  Htsi,  fmf,  the  Socfetf 
separated  until  November  next 

FAin 

Academy  of  SeittiMib  June  JO.— M.  Wnrtsindie  cihalr.- 
The  fallowing  papen  were  read  1— Obaemtions  «a  die  stand- 
toneons  reduction  of  two  bilinear  fainis»  br  M.  Jordan.— On  Oe 
preparation  of  aMol,  bf  M.  Wwtlx,— linedi  disoovcrv  of  native 
anlphur  in  the  soil  of  Pute,  to  M.  Danbrfe.  This 
daring  the  laying  of  drains  m  the  rae  Mesla^  Hie  a 


to  that  previously  recorded.— On  a  new  theraw- 
.  b»  by  M.  Hercadier.  The  instrtutent  consuts  of  a  qrlin- 
rietl  brass  reservoir  prolonged  into  a  capillary  tube  of  red 
eopper,  which  opens  into  a  Bourdon  tube.  The  whole  is  filled 
with  oil,  and  closed.  The  dilatation  or  contraction  of  the  oil 
with  varying  temperattire  aflects  the  curvature  of  the  Bourdon 
tube,  and  thereby  a  recording  lever.  Two  such  instniments  may 
be  uiied  sinmltaneoiiOy  to  give  the  curves  for  a  deep  and  a 
peripheric  part  of  the  body.  It  is  proved  tlat  in  va.<^o-motor 
disorden  the  animal  temperature  undergoes  variations  in  opjKisite 
directions  in  the  central  and  peripheric  parts.  Inanition  cools 
both  ihe  centre  and  periphery,  while  certain  maladies  seem  to 
increase  the  production  of  heat,  for  they  heat  both  parts. — On 
M.  Koudair^s  project  of  the  interior  sen  ;  reply  to  M.  Cossoo, 
by  M.  de  Lesseps.— On  osseous  grafi*,  by  M.  Oilier.  He  calls 
attention  to  Mr.  Mad". wen'-,  success  (in  Glasgow)  in  recon- 
stituting a  portion  of  the  humeral  diaphysis  by  means  of 
six  cuneiform  bony  fragments  taken  from  tlie  tibias  of  young 
children  having  rachitic  incurvations.  The  ov^eon^  tissue 
was  ttansplanieil  complete.  The  aKtiseplic  metho<l  wa5  em- 
ployed. (A  note  by  Mr.  MacKwcn  describes  his  m  dc  of 
proceilure). — Microscopic  phenomena  of  murcular  contraction  ; 
transver^ril  strintion  of  smooth  fi^ircs,  by  M.  Kougct.  It  is 
demoti-tratcd  that  this  strialion  (which  "Ccurs  only  in  the  state 
of  c^aitraction)  is  due  to  the  tibrc  when  it  cuntrncfs  getting 
folded  nn  itself,  and  then  presenting  alicmatc  projections  and 
depre>sions.  The  fibre-cells  in  pol.iriscil  light  are  uniformly 
bi-refringent  in  the  smooth  state,  but  in  the  stale  of  contr.iction 
they  show  in  the  dark  fiehl  an  alternation  of  bright  and  dark 
barids.  It  is  shown  from  suiojjIIi  fibres  of  the  mlUictor- 
TOu-clc  of  the  vaJvcs  in  .t  ccph;vhjus  molluscs  killed  by  hc.it,  that 
a  fi'irc  which  has  lost  .tII  c.  ntractility  may  still  acquire  all  the 
peculiarities  of  structure  and  optical  characters  of  striated  fibres, 
if  any  cause  pro<luccin  it  fine  and  regular  fulds. — On  the  thermal 
laws  of  the  excitative  spark  of  condensers,  by  M.  Villari.  The 
heat  developed  by  this  spark  (which  is  that  ]  ro<Uiccd  against  the 
exciter)  is  j>roportional  to  the  quantity  of  electricity  muhiplied  by 
the  electric  thickness,  or  it  is  proportional  to  the  quantity  of  elec- 
tricity for  the  fall  of  potential. — On  the  heat  of  formation  of  oxy- 
chloride  of  calcium,  by  M.  Andre.— Action  of  protoaido  «f  land 
on  alkaline  iodides,  bv  M.  Ditte.— On  the  batic  caifwnaNa  of 
lime,  by  M.  RaoulL  The  property  of  hardening  in  contnct  with 


water  is  observed  in  all  faasie  eaibonatcs  obtained  by  hcadflg 
any  lime,  pure  or  not*  ia  earboaie  add,  and  it  is  this  diat 
chiefly  chanctarises  thai  data  «f  ooaipounds.— InihMnee  of 
coneentondonorh|dsaelinrie addon dMdisMtution  of  diloride 
of  atm^  if  MM.  R19MB  and  Varans  The  decrease  of 
•alDbllity  aa  dta  add  is  dflatad  is  n^iid  and  rmlar.  Tlw 
hisofabdity  seems  approalmaldy  to  be  tripled  as  tbo  thro  of 
thaaddishabed.— Action  of  arsenic  and  phosphoric  adds  on 
tnnplatea  of  soda,  by  If.  Letet— Raaearcbes  on  teithny  aoM- 
nines  i  action  of  heat  an  bnnide  of  aUyltriethTlaaunonlnii, 
bv  M.  Rebool.— Oo  the  alemnnnas  of  chalh ;  r^y  to  Mlf . 
Chamberland  and  Romt,  by  M.  B^cbamp. — Studies  00  dM  cod- 
fonMtion  of  Commenln ;  its  formation  attributed  to  tranapott 
in  ■  deep  lake,  b^  M.  FayoL  He  here  criticises  adversely  dw 
theory  of  primitive  horizontality  of  the  deposits  with  genoal 
subsidences  of  the  ground.  The  natural  explanation  is  tramport 
without  subsidence.  Important  industrial  interests  depend  on 
arriving  at  an  exact  theory  of  formation  of  coal  strata. — M. 
Danbrce  presented  the  first  volume  of  Anmals  of  the  School  of 
Mines  of  Ouro-Prelo,  sent  by  the  £mf)eror  of  Bnuil  in  name  of 
M.  Gorceix.  'lliis  descrifaos  lome  of  the  mineral  riches  of 
Brazil.— M.  Tabourin  comnwdcated  a  project  for  Ihe  dectrie 
light :  he  would  place  in  the  pedestal  supporting  the  carbona  n 
small  magneto-electric  machine  driven  by  the  force  of  water  in 
pipes^  or  by  compressed  sir,  or  by  descent  of  a  wei|^ 

Vienna 

Imperial  Academy  of  Sciencea,  June  17. — L.  T.  Fltiuiger 
in  the  chair. — T.  Exner,  examinations  into  the  localisation  in  ue 
eortci  ceret'ri  of  man.— A.  Rollett,  on  the  action  of  sails  and 
sngar  on  the  red-blood  corpuscles. — L.  Boltzmann,  contributions 
to  the  theory  of  visco»ity  of  gases. — On  some  theorems  relating 
to  faeat-equilibrinu),  by  the  same. — Ign.  Klemencic,  on  the 
deadening  vibrations  of  solid  bodies  in  liquids. — Dr.  K.  Friesach, 
on  the  transits  of  Mercury  and  Venus  in  1881  and  iSSz. — G. 
HaberlanHi,  on  the  collnlcal  vessels  in  the  leaves  of  ferns. — T. 
Herzi^',  coniribuiion*  to  the  knowledge  of  trigenic  acid. — A  note 
on  cyanunc  biuret,  by  the  same — H.  Kiirth,  on  Iwrberonic  acid 
and  the  products  of  its  decomposition. — G.  Goliischmidt,  on 
some  new  aroni:ilic  In  drocarbons. — C.  Scnhofer,  on  the  direct 
action  of  Kiiboxyl  gn  ups  on  phenols  and  aromatic  acids. — C. 
Senhofer  and  F.  .Salay,  on  the  action  of  liydrm|uinonc  on  jwtas- 
sium  dicarlionatc. — C  lirunncr,  on  the  .'vclion  of  tolu-hydro- 
quinonc  on  potassium  dicarbonate. — T.  Zchentcr,  on  some 
denvatcs  of  a-<l!r>xyhen?oic  acid. — D.  T.  Woldrich,  second 
report  on  the  ililnu  il  l.iun.i  of  Zu/lawitz  near  Winterberg 
(Buhemia). — T.  rerntcr,  on  the  daily  aivd  yearly  course  of  atmo- 
spheric pressure  on  mooataia-snmnUs  and  in  Alidue  valleya. 
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BURMEISTER'S  ''MAMMALS  OF  THE 
ARGENTINE  REPUBLIC" 
DacriptioH  Physique  de  la  R/puhli^ue  Argentine  tfaprh 
des  observations pfrsonnelles  et  /traiiiihes.  Par  Le  Dr 
H.  Barmeiiter.  Traduite  de  rAUemaivd  avec  le  concours 
de  E.  Daireaox.  Tome  IIL  Aniananx  Vot^bc^s : 
premiere  partic,  Mammif^res,  vivants  ci  <5teintS.  Royal 
8vo.   (Buenos  Ayres  :  P.  £.  Coni,  1879.) 

THE  TCtenn  natunKst,  Dr.  Bnrmeister,  has  devoted 
the  third  volume  of  his  great  work  on  the  Argentine 
Republic  to  an  account  of  the  Mammals,  recent  and 
fcssil,  of  his  adopted  country.  As  regards  the  latter 
aeries  it  is  well  known  how  loi^  and  how  laboriously  the 
anthor  has  worked  on  the  extinct  Mammalian  Fauna  of 
Buenos  Ayres,  and  what  excellent  results  have  followed 
on  his  investigations.  The  summaries  of  his  various 
Bemotn  on  this  sotject  contained  in  the  present  volume 
will  therefore  be  much  appreciated  by  thoje  who  may 
not  have  leisure  or  opportunity  to  refer  to  the  originaU, 
and  will  be  especially  useful  in  bringing  the  chief  results 
already  arrived  at  in  a  convenient  shape  before  future 
explorers.  Although  so  much  has  already  been  done  in 
this  direction,  there  are  few  countries  in  the  world  that 
still  offer  such  a  promising  fieli  for  the  palseoniologtst  as 
the  pampas  of  the  Argentine  Republic,  where  in  certain 
spots  bones  of  Me_^atheriuni,  Glyf>toiion,  Macrauihcniii, 
and  other  extinct  monsters  seem  almost  to  strew  the 
Bptnned  soil  t 

As  eooceras  the  recent  Mammals  of  Buenos  Ayres,  Dr. 
Bomeister  has  also  given  us  a  very  useful  work,  the  only 
previous  available  authority  on  the  subject  being  the 
sammary  of  the  Mammal-Fauna  contained  in  the  same 
authof's  seeoBd  volume  of  liis  well-lcnown  "Travds"  in 
the  Argentine  Republic,  which  is  neither  so  full  nor  so 
complete.  But  we  fear  there  is  also  slill  much  to  be  done 
before  this  branch  of  the  subject  can  be  deemed  to  be 
satisfactorily  known,  and  that  Pr  Burnieijtcr  has  not  in 
every  case  made  himself  acquainted  with  ibc  most  recent 
investigations  published  upon  several  poiot& 

In  the  first  placet  w  K|EanU  thegenefalamagement  of 
the  Mammalian  series^  Dr.  Burmeister  win  forgive  us  if  we 
point  out  that  he  is  a  little  behind  the  age.  The  Cuvierian 
division  of  the  class  into  "  Uoguiculata,"  "  Ungulata/' 
and  Pinnata"  was  no  doubt  most  in  vogue  thirty  years 
ago,  but  we  cannot  agree  with  our  author  that  it  is  still 
adhered  to  by  "  la  plupart  des  zoologistes  modemes."  It 
is  certainly  strange  to  zoologists  of  the  present  day  to  find, 
in  a  woric  dated  1879,  the  Marsupials  located  in  the  centre 
of  the  placental  series,  and  the  Seals  divorced  from  the 
other  Carnivores  Again,  on  referring,'  to  the  accounts  of 
the  mote  obscure  groups  of  Bats  and  Rodents,  we  iind  a 
diapodtfoB  to  quote  from  Rengger  and  die  ^  Voyage  of 
the  Peagh"  instead  of  giving  particulars  eibtained  firom 
modern  specimens.  Surely  the  MuseoPuUioO  of  Buenos 
Ayres  most  have  a  well-arranged  and  ptoperiy-delennined 
series  of  the  native  Mammals,  whence  particulars  respect- 
ing their  ranges  and  variations  might  have  been  taken. 

Ti  e  recent  Mammals  of  the  Argentine  Republic, 
accordiqg  to  Dr.  Burmeistei's  enumeration,  aie  about  1 
Vot.  •mti~Vo.  610  ' 


112  in  number.  Of  the  Quadrumana  only  four  species 
intrude  into  tlie  northern  provinces,  where  alone  forests 
are  met  with,  the  Amen. m  n.^nkcy^  being  exclusively 
arboreal  in  habits.  Of  Chiroptera  Dr.  Burmeister  allows 
twenty  spedes,  but  there  are  doubtless  more  to  be  dis* 
covered  when  the  fauna  is  worked  out.  The  Ferae  are 
twenty-one  in  number,  embracing  the  jaguar  and  puma, 
both  of  which  e.^ctend  all  over  the  Republic,  and  five  other 
smaller  species  of  Felis,  besides  seven  different  dogs  of 
peculiar  tj-pes.  Five  opossums  of  varying  sites  constitute 
the  .^T.lrsu^^ial  fauna  of  the  Argentine  Rci)ublic,  and  are 
su:ceeded  in  Dr.  Burmeister's  classification  by  twenty- 
seven  Rodents— here,  as  is  usual,  exoept  in  Australk^ 
the  most  numerously  represented  order  of  Mammals. 
Amongst  them  arc  the  two  most  characteristic  animals  of 
the  Argentine  pampas — the  Patagonian  cavy  (Dolichotis 
paltuhonica)  and  the  \'ircacha  {Lagoslomus  tricke^daC' 
tylui),  which  are  spread  over  the  whole  Republic.  The 
recent  Edentata  arc  represented  by  seven  armadillos  and 
two  ant-eaters— a  feeble  reowant  of  the  huge  monsters  of 
the  same  group  that  onee  existed  hi  the  eountry.  Amongst 
these  the  most  rcn-nrk.ible  is  the  Pichy-cicgo  {Chlamydo- 
phorus  ini/uatus),  found  in  sandy  dunes  of  San  Juan  and 
Mendoza,  of  which,  and  its  singular  habits,  Mr.  E.  W. 
White  has  lately  given  us  a  most  interesting  acconnt*' 
This  diminutive  burrowing  armadillo  is  indeed  one  of  the 
mar\'els  of  the  class  of  Mammals.  Such  arc  its  fodient 
powers,  says  Mr.  White^  "that  a  man  has  scarcely  time 
to  dismount  from  liis  horse  before  the  creature  has  Ixtried 
itself  to  the  depth  of  its  own  body." 

In  Ungulates,  like  the  rest  of  the  neotropical  regions, 
the  Argentine  territory  is  poor.  Dr.  Burmeister  enume- 
rates only  ten,  of  which  one-half  arc  deer  of  the  American 
type  Cariaciis.  Besides  thcic  there  are  only  two  lamas, 
two  peccaries,  and  the  ordinary  tapir  of  the  lowlands 
{Tapbiu  suiUtu),  which  occurs  in  Taxman  and  Cor- 
rientes,  and  condoles  the  terrestrial  Mammal-fiuina. 
Amongst  the  marine  M.imn^ah  or  "  Pinnata,"  with  which 
Dr.  Burmeister,  following  Cuvier,  concludes  his  list,  are 
bcluded  two  Seals  and  fbuneen  Cetaeeana.  One  of  the 
former  {OtiiH'i  Jitfnutti)  is  well  k^io  rn  in  this  country  from 
the  living  examples  in  the  Zoological  Gardens.  The  latter 
have  as  yet  been  but  imperfectly  studied,  and  several  of 
the  species  mentioned  appear  to  be  rather  doubtful. 

An  atlas,  intended  to  accompany  this  volume  of  Dr. 
Burmeister's  important  worle,  is  annomiced  to  appear  in 
UvraisoMs  at  a  later  date. 


THE  ARABIAN  DESERT 
CUammgs  from  the  Desert    Aratia.  By  the  late  Major 
R.  D.  Upton.    (London:  C.  I^pin  Paul  and  Co., 

1881.) 

TIi£  author  of  this  volume  was  an  enthusiastic  ad- 
mirer of  the  Arabian  horse,  and  seem*  to  bave 

visitnl  the  Arab  tribes  in  the  neighbourhood  of  AlflippO 
and  Damascus  with  the  single  purpose  of  seeing  and  pnr« 
chasing  Idgli-hired  animals  and  acquiring  information 
about  the  breed.  The  narrative  part  of  the  book  is  not 
furnished  with  daces,  but  from  incidental  remarks  it  ap- 
pears tint  Major  Upton  was  at  Al^po  in  1875  and  at 
Damascus  in  1878.  On  the  fonner  oocaaioo  he  journeyed 
•  rnc.  ZooL  Sec  tSSe,pw(, "NsMs  OB CTfanaWiwir irmmmtm," ty 
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eastward  as  far  as  the  Euphrates,  t>ut  does  not  seem  to 
have  dceoended  bdow  Balis,  or  to  have  ever  been  more 
tbra  two  days'  journey  from  Aleppo.  On  this  tour  the 
traveller  was  mainly  among  half-settled  tribes,  and  at  the 
season  of  his  visit  tlic  great  hordes  of  pure  nomads  who 
SMBetimes  pasture  their  flocks  in  the  district  bad  witb- 
drawB  to  tbe  south.    Of  fbe  autfioi's  exeoiiioii  from 

Damascus  he  gives  no  topographical  detail.  Itmstlflipljr 
a  visit  to  an  encampment  of  the  Eastern  Anasdi. 
From  the  limited  range  of  these  joomeys,  and  from  the 

fact  that  the  writer  made  no  exact  observations  except  on 
his  favourite  subject,  it  will  readily  be  understood  that 
the  book  has  httlc  merit  as  a  record  of  travel.  Kxccpt  in 
the  matter  of  horseflesh,  Major  Upton  merely  describes  in 
tha  loose  manner  of  the  amateur  traveller  whatever  hap- 
poned  to  amuse  or  strike  hin^  as  he  iiio\'ed  from  place  to 
plact.  He  is  neither  an  archaeologist  nor  a  naturalist ; 
and  tfieagb  flwre  is  no  doubt  a  great  deal  sdO  to  be 
learned  about  the  less  puhtic  cuf-toms  even  of  the  Arabs 
of  the  Syrian  desert,  who  have  been  often  visited  by  good 
observers,  it  is  not  surprising  that  Major  UptOB  adds 
nothing  on  this  head  to  what  has  been  given  to  us  by 
Barckhardt,  and  more  recently  by  Lady  Anne  Blunt  and 
her  huiV>and.  Some  facts  may  perhaps  be  gleaned  from 
the  remarks  upon  individual  tribes  and  families^  but  even 
hem  the  book  is  inferior  to  Lady  Anne  Blont's  *  Bedoida 
TribeSi"  widle  the  proper  names  are  printed  in  such  an 
inaccurate  transcription  that  they  must  be  used  with 
caution. 

Of  the  three  parts  into  which  the  volume  is  divided  the 
fint  and  a  small  part  of  the  second  are  personal  narrative. 
Tiie  main  bulk  of  the  second  part  should  have  been  alto- 
gether cancelled,  for  it  consists^  not  of  gleanings  from  the 
desert,  but  of  gleanings  from  Pococke's  **  Specimen  and 
the  exlrart^  from  Abulfeda  printed  at  tlic  close  of 
White's  edition  of  that  work.  The  author,  whose  cre- 
dulity is  disfilayed  in  the  earlier  pages  of  the  volume  by 
an  excursus  on  the  Great  Pyranud, based  on  conversations 
with  a  missionary  of  the  Pyramid  religion  whom  Ik  met 
going  out  to  preach  to  the  heathen,  accepts  the  whole 
mythical  history  of  Arabia  as  sober  fact,  and  as  he  has  a 
theory  that  it  throws  great  light  on  the  parallel  history  of 
tha  Arabian  hot  r.  we  are  treated  to  some  eighty  paj,'<-'5of 
abri^^nt  and  excerpu  Arom  Pococlce  (generally  with- 
out acltnovledginent  of  the  souroe).  UnbappHy,  Major 
Upton's  lowwledge  of  Latin  is  that  of  a  backward  school- 
boy. He  frequently  misses  the  meaning  of  his  author, 
and,  to  make  matters  worse,  the  book  has  been  so  care- 
lessly revised  for  press  by  the  friend  who  undertook  to 
superintend  the  posthumous  publication  that  inquit 
J.xIaJo'iidir.tK  hccoincs  inquili  Ji/aM dainus,  El  Maldn,£l 
Maka,  and  so  forth,  while  the  words  lingua  AraH  •t  qua 
eoetifitt  deteendisse  Alceranus  dicitnr,  with  the  marginal 
note  in  .  Uicr.  Sur.  XVI.  bccttmc  "  the  Arabic  language  in 
which  the  heaven -born  Alkoran  is  said  to  be  descended  in 
AUc"  The  author  is  not  stronger  bi  AraUc  than  in  Latm, 
a»  may  be  judged  from  t!io  f.  c'.  iliat  he  derives  Hijilz 
from  Hajar,  a  sloiic,  and  Klioi,  the  generic  n.ime  of  the 
horse,  from  the  pigment  KoH.  No  reliance  th  .  ref  re  can 
be  placed  on  the  transcription  of  Arabic  words,  and  here 
again  errors  of  the  press  have  consphed  to  produce  results 
truly  apj^allin-.  Ofthananic;  of  the  seven  marcs  of  the 
prophet,  for  example  not  one  is  quite  correct,  and  the 


errors  include  such  monstrosities  as  Sckh  for  Sekb,  Sizez 
for  Liz&z,  Haif  for  Lakhtq.  In  brief,  everything  that  our 
author  derives  from  books,  and  all  the  historical  and 
geographical  speculations  which  he  is  so  fond  of,  are  ab- 
solutely worthless.  This  blemish  aflTccts  even  the  third 
part  of  the  book,  where  Major  Upton  deals  with  his  proper 
subject,  the  hatit.  For  his  actnal  observations  on  the 
strains  of  pure  Arabian  blood  are  hopelessly  entangled 
with  fabulous  legend  and  baseless  theories.  It  is  to  be 
observed,  moreover,  that  he  admiu  that  his  own  reading 
of  the  information  derived  from  the  Anarch  did  not 
always  accord  with  the  views  of  the  friend  who  accom- 
panied him  on  his  journey,  an  inhabitant  of  the  verge 
of  the  desert,  and  long  famiUarwith  thoBedaveeo.  Yet  it 
is  clear  that  Major  Upton's  knowledge  of  Arabic  was  by 
no  means  sufficient  to  enable  hitn  to  take  up  an  indepen- 
dent position  in  such  matters.  Like  most  men  with  a 
hobby,  he  had  a  theory  to  wfaidi  facts  must  bend.  Bntwhat 

a  theory !  Nothing  le-is  than  a  mythical  history  of  the 
Arabian  horse,  the  purest  strains  of  which  he  traces  bacic 

first  to  the  time  of  David,  when  "  the  hones  of  his  aacoi- 
tors  were  entailed  on"  Rabi'atu-l-faras,  and  then  to 
Salimin,  the  fourth  in  descent  from  Ishmael.  That  all 
authentic  notices  of  the  horse  in  Ar.ihi.i  point  to  a  com- 
paratively late  introduction  of  that  quadruped  is  of  course 
indUTerent  to  our  author,  who  presumably  had  never 
heard  of  the  rescfoches  of  HdiOr  Giddi,  and  others  ia 
this  field. 

Probably  no  Luropean  except  Mr.  Blunt  can  speak 
I  with  real  authority  on  the  complicated  subject  of  Arabian 
horse-breeding.    Major  Upton  however  takes  no  notice 
of  what  Mr.  IJlunt  has  written  so  well  and  fully  on  the 
topic,  and  on  points  where  the  two  accounts  diverge  the 
unfaiitiated  will  hardly  fail  to  prefer  the  dear  and  hxid 
statements  of  one  who  saw  far  more  of  the  desert  and  is 
not  biassed  by  theory.    Lovers  of  the  horse  will  however 
I  peruse  with  interest  Major  Upton's  notes  on  the  charac^ 
!  teristic  features  of  the  Arabian  breed  iUvstrstsd  bjr 
descriptions  of  individual  aninoals. 

W,  RoBBRXSow  Smith 


OUR  BOOK  SHELF 

Eafv  Le  '  ///  ISoliitn;  according  to  the  Requirements  of 
the  Revised  Code,  1 8&1.  By  the  Author  of  "  Plant  Life." 
(London :  Matriull  Japp  and  Co.,  tSSt.) 

Nkithf.r  better  nor  worse  than  the  innumerable  other 
little  books  of  the  same  kind.  The  morphological  p.irt 
consists  of  the  usual  enumeration  of  descriptive  terms, 
with  coarsely-executed  diagrams.  The  histology  and 
physiology  are  very  weak.  1  he  cell-nucleus  is  defined 
11  27)  to  be  "a  portion  of  the  protoplasm  denser  than  the 
te  t,''  which  may  or  may  not  be  the  case,  but  we  are 
further  informed,  which  is  a  more  doubtful  statement, 
that  "  it  is  this  port  of  the  protoplasm  which  grows." 
The  following  is  at  any  rate  a  dogmatic  way  of  stating  the 
facts  : — *  By  the  addttum  of  nitrogen  and  sulphur  (taken 
u[i  ill  water  by  the  roots)  to  the  constituent  parts  of  starch, 
(irot(  plasm  has  the  power  of  forming  alhununoids"  (sic). 
If  this  is  in  .K  cordancc  with  the  rcc|uiremcnis  of  the 
Revised  Code  it  only  shows  what  t\ tanny  in  science  is 
compatible  with  free  institutions.  On  p.  32  we  learn  that 
"carbonic  acid  gas  .  .  .  finds  its  way  .  .  .  into \hc  s/>ir,t/ 
vessels,  which  convey  it  to  the  cells  of  the  /i/'.'--,\itinlir 
bundles."  \  cr>-  goo<i  ;  the  Re\  iscd  Code  ought  to  know. 
Hut  surely  as  a  matter  of  argument  there  is  a  screw  loose 
I  about  the  following  sentence :— "  As  the  store  of  albumen 
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is  undivided  the  grain  of  wheat  is  said  to  be  MoHocotyle- 
demcus"  (Ob  43).  Not  even  tbe  solemn  nuae  of  the 
Revised  Oide  caa  emiUe  as  to  digest  this  vkhont 

distress. 

(Londoo:  Marabsll  Japp  and  Ceu»  1881I) 

This  is  a  most  attractive-looking  book  l»  the  same  author 
as  the  dismal  little  tractate  just  noticed.  It  might  liavc 
been  hopc<!  that  it  havi-  m.idp  clear  some  of  its 

dark  sayings,  iiui  iliev  .ill  iCLin  10  be  ipsisstmis  Virti^, 
sugared  over  with  copious  cxtriicts  from  all  sorts  of  people, 
from  Thorcaii  and  Kingslcy  to  Mr.  \Vorlhinj;ton  Smith, 
Dr.  Master-  aiui  Mr.  Darwin.  On  p.  30  we  have  "The 
carbon  absorbed  from  the  air  is  combined  with  the  cell- 
sap  and  forms  a  substance  called  starch,"  which  is  even 
harder  doctrine  tlian  anything  in  the  "  Easy  Lessons." 
Mvch  is  saiii  about  Equisttacea  and  the  hygroscopic 
BMrvements  of  tbe  elaters  of  their  spores.  An  unfortu- 
nate taliCTMCOpist  is  OttOted  from  Science  Gossip  of  such 
a  leniota  date  as  187!^  vbo  is  of  opinion  that "  tbe  uUi- 
mate  canse  of  this  novement  is  quite  unknown  .... 
most  probablr  U  takes  place  bv  the  coatraction  and  ex- 
pansion of  me  edta  of  wUch  ue  elaters  axe  composed." 
Of  course  it  is  well  known  that  the  spores  are  unicellular 
and  the  daters  are  simply  strips  of  the  spirally  torn  outer 
cell-wall.  The  book,  with  all  its  blundering'  .irrnunts  of 
Englftta  (sic),  Claydonia  (sic),  the  "lovely  Llcstfnum" 
which  "  consists  of  two  cells,"  and  the  like,  may  stimulate 
the  curiosity  of  those  who  know  nothing  of  plants  to 
know  more  and  better.  It  is  at  any  rate  interesting  to 
find  that  Prof.  Schwcndencr's  licht  n-theory  has  found  its 
way  to  popular  books,  even  though  it  is  introduced  with 
the  remark  that  "concerning"  gonidia  "a  humorous 
theory  was  promulgated  a  few  years  ago.  but  met  with 
the  xraicnie  it  deserved."  The  book  has  14S  illustrations 
drawn  by  tbe  author,  which  scarcely  do  justice  to  the 
"specially  prepared  rolled  paper  "  provided  for  them. 

The  Li^ndon  Catalogue  of  British  Mosses  and  liepatus. 

Published  under  the  direction  of  the  Botanical  Record 
',Club.  Second  Edition.  (London:  David  Bogue,  i8ii.) 

This  is  a  handy  list  on  the  well-known  model  of  that 

formerly  is-r.cd  by  Mr.  Ilewett  Coilrell  Watson  for 
British  llowcriiijj  plants.  It  i;ivLS  the  distribution  through 
the  eighteen  provinces  into  which  iMr.  Watson  divided 
Great  Britain  for  the  purpose  of  ascertaining  tbe  range  of 
Britiih  plants. 


LETTERS  TO  THE  EDITOR 

[Tkt  EdUw  dtet  tui  kaU  himself  responsible for  opiMtontt^fmtli 
iy  his  eorrtsfmdenls.  Neither  om  ht  imdertttht  t$  fHurm, 
er  to  (orre spend  with  Iht  writtn  cf,  rtfieUd  mnuuiripit, 
Ifo  notice  is  taken  of  anei^fmtitt  €»mmiinieatiems. 
The  Editor  urgently  requests  ewrtspondents  to  keep  their  letters 
mt  tktrt  eu  possiUe.  The  pressure  on  his  sptce  is  so  great 
tJiat  it  it  impottihle  otherwise  to  ensure  thr  a/'/'iiii  ance  ewn 
of  communica/ii-n  {oiilainitit^  tnlereiling  and  mzrl /at  ts.\ 

Dr.  W.  B.  Carpenter  and  Mr.  W.  I.  Bishop 

I  AM  sorry  lo  find  that  Dr.  Carpenter  is  "grcitly  surprised  ' 
at  my  allusion  lo  the  effect  which  h.-s  been  produced  by  ihc 
cireulatioii  of  his  Icltcr  lo  Mr.  Ih-h.  ip,  for  in  rra-  inj^  that  allu- 
sion I  was  under  the  itnpre-sion  that  this  letter  had  bceti  put  to 
a  tt>e  other  tluiii  tli.it  \ihith  Dr.  C.irf>enter  cmUd  have  cither 
intended  or  i!c>ircd.  If,  as  it  now  nppe.ars,  I  was  wrong  in 
cntcrLiiuinj^  'hi  imprrssion,  it  is  needless  to  say  that  I  .am  willirg 
to  ;ip.)iihiTi'c  for  h.ivipf;  o  far  given  it  pul>lic  cx|  rcs^ioii  ;  and  in 
thi  -  cav2  I  i.Tii  r  uiy  lulcr  that  my  error  .iruse  from  an  unfmliinate 
dilTcrencc  in  the  t^liniate  which  xvc  have  respectively  li.rmcd 
tonching  the  scii  ntific  import.incc  of  thr  j  hcnomena  w  liich  .\Ir. 
fiishop  has  dis)  laycd.  Such  ]  hysioli  gic.1l  and  [isytliolcj^ical 
interest  a.<»  these  j  hcromcna  ;  resent  a|  pe.nreJ  to  mc  to  c:ill  for 
investigation  in  the  ordinary  wav,  ij.  by  one  or  a  few  c<Nn(Ctent 
ptfsons;  itdidaotoocartonetaattli^wereofsoniNiMciatUie 


value  as  to  call  for  m;>  h  "an  .as-t:iiiti!y  i  t  :^'eiiilcir:ct:  "  .is  tli.-»t 
which  met  at  IJctilfonl  .Sijuarc.  I  hcrofort-,  in  w  ritmj;  imx  report, 
I  took  it  for  granted  that  Dr.  Carpenter  would  have  c  ncurred 
in  the  "rqfret"  which  I  exprcs  ed  that  his  frieiullv  r.  rom- 
mendation  >hould  have  fieen,  as  I  ihonyht,  f.ir  nii^u-isl  1  y  Mr. 
Hishop  as  to  constitu'c  a  ^irnpr.il  .TiKfitiseiiient  to  c'cntifrc  men  ; 
and  my  c>.iiression  <>(  regret  .is  thii^  in'cinleil  to  ■■hr.w  -hat  I 
dill  H'  t  sii[i[)o  e  Dr.  Carpenter  was  to  he  considore'!  intenrionally 
rcspnn-if.le  for  the  excitement  «bich  Mr.  I:i-!:i ij.  h.i .  lUvcccticd 
in  creating.  It  would  no  drul.t  li.ive  been  w  i-^cr  had  1  ascer- 
taincfl  Dr.  Carpenter's  views  ii];on  this  suhjrct  before  asi|u,gi|,g 
that  they  were  the  »ame  as  my  own,  and  I  do  not  yet  quite 
un  lerstand  whether  he  considers  Mr.  IJishr^p's  manife-.tatir>ni 
worthy  of  all  tbe  a.tcntion  which  they  have  received,  But  in 
any  case  I  hope  that  Dr.  Carpenter  will  accept  as  more  satis- 
factory an  exprestion  of  further  "rq;ret,"  when  I  ay  I  aru  very 
grieved  to  find  that  my  alluMon  lo  his  relations  with  Sir.  liishop, 
although  intended  as  a  frioidly  allusion,  does  not  appear  to  iiavc 
met  with  U*  approval.  GioaoB  J.  Ronahis  , 


Re  W.  I.  Bishop 

Let  any  f  ne  read  carefully  Dr.  Carpenter^  accou  I  ul  the  card 
trick  exhibited  to  him  hy  Mr.  BL-hop  ;  let  him  bupp^sc  tli.it  Mr. 
liidiop  h.ad  two  pack- of  cards,  the  one  .m  ontinary  ji.ick  for 
cxliif'itiorj  to  llie  coin|>any,  and  the  other  a  I'.ick  ci  :iMi:uiig  fifty- 
two  cards,  ill  ;,hi,c  (the  li.icls  of  both  packs  bci-  g  of  th.c  -aroc 
I  jiattcrn).  Let  Mr,  l  i-hop  now  jcrfoim  the  trick  with  cards 
j  irom  the  Inlter  [acis,  and  his  ucce  scan  be  re;idilv  explained, 
but  grr.nt  ihut  y,i.  liishop  h.vl  only  .inc  yack  of  ordinary 
cards:  even  then  it  is  p.ssit.le  that  the  explanation  ..f  the  trxk  is 
not  hard  to  fiml. 

Dr.  Carpeuler  idlows  that  Mr.  I;islr>p  may  ha\t'  kn  .wii  inhere 
the  selected  card  was  phtced.  Take  Dr.  Carpcntf  r's  din'  r.im  on 
p.  188,  and  let  No,  11  be  the  card  known  to  Mr.  liishop,  and 
«hich  Is  to  be  finally  discovered  by  Dr.  Carpenter.  •'  Drop 
your  left  hand  on  any  row  you  wish  laten  au-.iy,"  lays  Mr. 
liishop  lo  Dr.  Carpenter.  Suppose,  chance,  B,  D,  and  A 
successively  dropped  on  and  removed,  as  in  the  instance  given 
by  Dr.  Carpenter,  then  the  iqpper  pair  of  raw  C,  tiien  15,  we 
have  It  leli  and  the  toldtdaB6 

Svmeiethat  C  b  sdeeted  liiyt.  Mr.  BWh»  mqr  now 
auore  Dr.  Carpenter  that  the  card  wanted  Is  m  that  row,  and 
that  he  has  fineed  Dr.  Garpemer  to  selcet  it.  The  chances  are 
equal  that  Or.  Csrpcniw  will  in  Us  atxt  idsctien  drop  on  that 
pair  in  row  C,  whidi  faidadas  II.  ShaeU  Or.  Caipcater  in  hit 
third  choice  drop  on  II,  a  SMNt  oooviadag  proof  of  Mr. 
isishop's  will  ccmpdling  power  will  have  ben  eahihited. 

Should  Dr.  Carpenter  nowever  drop  on  15,  Mr.  Biifaap  has 
merely  to  a  Ic  him  to  put  it  .aside,  and  tnn^lg  np  the  remAiiiy 
card  to  cxhifiit  it  as  the  chosen  and  identified  card.  By  a  eoin> 
bination  of  ih;  two  nelhods  of  cenoviag  and  leaving^  Mr. 
BUiop  can  provide  far  all  csaca,  and  can  perfavm  a  triek  wirfl 
known  to  schoolboy. 

Dr.  Carpenter,  ai  I  read  bis  letter,  tells  as  how  Mr.  Bishop 
acted  when  he  bim<clf  was  the  mhiect  of  the  experiment.  If 
Dr.  Carpenter  can  declare  that  the  fows  of  cards,  pairs  of  caids, 
and  single  cards  dropped  in  were  iVi  «//  three  txpcriments  re- 
moved, 1  must  confeas  that  the  laws  of  probabilities  are  against 
me,  and  that  there  seems  to  l>e  ^Ironc;  proof  of  Mr.  Biuiop's 
power  of  xodl-compelling,  a  power  which,  as  far  as  I  have  heard, 
Mr.  Bishop  h.  s  not  yet  publicly  claimed  to  possess. 

If  Mr.  Ki  hop  aid  not  know  where  the  selected  card  was 
placed,  Dr.  Carpenter  must  invent  a  name  for  ^^r.  Bishop's  new 
power  of  discovering  a  card,  the  position  of 'which  neither  Mr. 
Bishop  nor  "  the  subjeut  of  t!;e  <.-\i  cnmeni "'  knew. 

We  can  ail  regret  uiih  Dr.  Car|cirtr  "that  Mr.  Bidmp  did 
not  otier  for  like  i.^rcful  tc-tin;;  ex]  eriment.s,"  &c. 

I  h.id  the  I'leasurc  of  atlcmiiii.;  .i  (■ublic  performance  given  Viy 
Mr.  r.i-hop  in  Ldiijburgh,  on  which  occa»ion  Mr.  l  i^hop,  much 
to  the  eiitertaiiiniciit  of  a  crowded  h.all,  exhibited  t!  c  le^coieiiiain 
hy  \>  iiich  he  hod  duped  the  subjects  of,  I  believe,  the  licfore- 
mentioncd  expciiments. 

At  this  cntcrtainmeut  Mr.  Bishop  alsosho«c<i  how  spirituali'ts 
performcit  s'-icli  feats  as  kni>cl. m^;  nails  into  boards,  putting 
(  rings  on  ^carves,  s^c,  while  their  hands  were  tied  together 
I  behinii  ti'fir  backs  and  secured  to  ,i  i>o-,t.  Triif.  Turner,  of  the 
Uiiivtisity  of  Kilinburgh,  cxplainetl  to  the  si^ectators  (110  doulit  at 
Mr.  liishnp's  request)  that  .Mr.  Hishop  !«meU  to  be  LMLihleil  lo 
perform  those  feats  by  the  peculiar  conformation  of  the  bones 
aad  amdo— perhaps  both— of  his  thottkier  and  ann. 
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We  arc  told  by  ncwsj  .i|.cr  Cf  iTe5]vindcnt-  tb.lt  to  this  pliyMcal 
gift  >fr.  ULvliop  b:is  ;>Mcil  the  p.jv'cr>.f  rc.iilin^;  and  j;clliDg 
pictures  of  his  subject-.'  ihouijiits,  and  iiu  v  I)r.  C.irpcnttr  enduWa 
him  with  the  pa«or  of  controlling  the  wdis  of  liis  !.ul  jtcts,  or — 
"m,i/  "  tc-lc — with  <imc  unn.imfd  power  slill  mure  m)•^tcrions. 
To  ,Mr.  liiihnp  as  the  succcs  or  cf  the  W.-tii  insttr  whale  or  of 
.Master  Ponjco,  no  one  c;\n  have  the  s:ij;htc  t  ot  j.c'ioii.  Mr. 
Bishop  .K  a  great  scicniific  |.henonietio:i  will,  1  fc.ir,  require 
better  b.-»cking  than  the  eare/nl  testing  of  Pr.  C.irfx-ntcr,  and 
letters  of  introduction  frtm  .scientific  and  medical  men  in  Kdiii- 
burgh  who  received  Mr.  Bbhop^  and  in  their  turn  g.ive  him 
letters  of  introc'uction  at  a  elcver  ooajurar  who  performed  by 
mediiinical  nuam  Icala  af  ctimsth  and  a|Mit]r  attriboted  by 
tpiritualk  U  to  dwir  teBatailal  familiars. 

Thomson  WBvn 
Mcichbtoo  Otstle  School,  EdinI  iir(>h,  July  3 


Mind-Reading  versus  Muscle-Readin|; 

Sbvbral  years  ago  I  had  the  opport unity  of  wUDessinz 
in  a  private  circle  of  friends  some  experiments  on  so  called 
"thought-reading,''  even  more  striking  than  those  recently 
described  in  your  coluuins  nxv\  elsewhere.  An  attentive  observa- 
tion of  these  experiments  led  n  e  to  (question  the  accuracy  of  that 
explanation  of  the  phenomenon  with  w  hich  Dr.  Carpenter  has 
made  lus  so  faniilinr,  n.nmely,  unc  'n^cii  iw  mu-ivil.ar  action  on  the 
one  'ide,  and  unconscious  nui-cular  discernment  on  the  other, 
.(Vftcr  uiaking  the  most  extravagant  allowance^  for  the  cxbtcr.cc  in 
ioir.e  ptrsons  of  a  niu  cular  ^cnsc  of  pretenntural  acntrncs5, 
here  stdl  remained  a  lar^;e  rejiduuni  of  facts  whidly  unaccounted 
for  on  any  received  hyp<.lhe>is.  These  f.icls  pointed  in  the 
dircclii  n  of  the  existence  either  uf  ,a  Isilherto  unrt-C' 'fji  i  c  l 
sen- ory  or'jan,  or  of  the  direct  action  of  mind  on  uiind  without 
tbe  !n  crvc:iti'in  of  any  sen>e  impres.sion«.  Such  startling;  con- 
clusi' ns  Cl  idil  not  Ikc  accepted  with<jut  prolonged  ar.d  .<-cvcre 
eianiin.iti -n,  and  it  solely  in  the  ho)  e  of  stimul.iting  in<iuiry 
among  t}uj-L'  »lio  li.iJ  mi-rc  K-i-ure  and  more  litness  for  the  |'ur- 
suit  than  niy  elf  th;:t  I  piiMished  the  brief  record  of  my  »x)>eri- 
mcnts  which,  wme  ycais  .a;;o,  brought  derision  and  denunciation 
urriii  lue.  .-\s  no  phy^ioloL;i  t  came  forw-ard  to  give  the  suljcct 
the  w  iiic  and  patient  inuiiiry  it  ilimanded,  1  went  on  with  the 
investigation,  and  for  five  years  have  let  no  o]iportuiiity  slip 
which  would  add  to  the  information  I  posse  sed.  .V  leilor 
addressed  to  the  Times,  asking  ftr  communications  fr  m  [ho  c 
who  had  witnosed  gocd  illustrations  of  the  "willing  game," 
brought  me  in,  at  the  time  referred  to.  a  flo  d  of  replies 
from  all  parts  of  England,  and  down  to  the  present  time  fresh 
cases  are  continually  coming  under  my  notice.  Each  case  that 
seemed  worthy  of  inquiry  was,  if  poasible,  visited  and  investi- 
gated either  H  "VMU  danBg  the  vaca^n,  or  by  a  friend  on 
whom  I  aodd  It  ii  tnia  that  auny  long  joomeys  have 

taccB  taken  and  audi  time  has  been  spent  without  a  commen- 
MiMe  mwd,  but  iUt  was  to  be  eapectcd.  Still,  after  ca>iing  out 
eeies  wUeh  ajght  or  might  not  have  been  dae  to" muscle- 
nedinb"  dure  lenained  abundant  evidcoee  to  eoafinn  my 
bdiefu the fawitteiencv  of  Dr.  Carpentci's explaaatioa  Until 
tUs  evidence  b  pabiithed,  which  it  will  tlunthr  be,  and  the 
accessible  eeiei  eie  enmiaed  and  reported  upon  bv  a  competent 
and  inpeitial  eonunittee,  I  simply  ask  the  public  to  suspend 
their  judgment  on  this  qnestion.  And  to  show  that  this  to  not 
an  urca.<onaMe  reqoest  on  my  part,  I  here  give  a  few  particalars 
«f  ■  rematluble  case  which  reached  me  om  a  few  months  ago, 
and  was  earefnlly  investigated  by  my:  df  ml  Ea-Mcr. 

A  der^ynian  in  Derby- hire  has  five  young  children,  four  girls 
and  one  boy,  aged  from  nine  to  fourteen  yeai->:,  all  of  whom  are 
able  to  go  through  the  ordinary  performances  of  the  "willing; 
gUM**  lapldifaiid  successfully,  wtt/icul  Ihc  conUul  of  the  hanJi 
#r  tommunieatioH  besidiS  the  air   Id-s  c  n  !he  pi-rion 

tftnUlHt  a*'  tubjeet  operaltJ  on.  Moie  \\\  :,  t!..-,  letters 
and  w<-rds,  or  tuunes  of  places,  of  persons,  and  of  cards,  can  be 
gnesscd  with  promptness  »nd  accuracy;  the  failures  in  any 
Cjounination  not  amounting  to  one  in  ten  coa-ecutive  trials.  The 
fathuc*,  lam  assured  by  the  father— and  there  \t,  no  reason  to 
doubt  his  veracity— form  a  farsmallcr  fraction  when  the  children 
are  not  em'  arras  by  ilie  presence  of  irangcrs  ;  for  example, 
the  parei  ts  a-siited  me  ilint  their  children,  l>cforc  I  arrived,  tokl 
correctly  ■evi-ntccn  cml-  cliotcn  at  rami- mi  fr-  in  a  pac'«-,  without 
a  sinqte  failure,  and  alter  that  corrcclly  ^'.^vc  the  names  of  a 
ilozen  En;;lish  towns  indiscriminately  sc'cctcii.  1  will  however 
oiilv  ask  attention  to  what  came  under  my  own  obKrvatton, 
wbidi  hi  brief  was  at  follows 


One  of  the  dlildren,  Maud,  a  child  of  twelve,  was  taken  to 
an  arljoining  room,  and  Voth  the  dcors  l)etwcen  fastened.  I 
then  w  rote  on  p.iper  the  name  of  s-^mc  <  bject  twt  in  tke  rivm  (to 
prevent  unconscious  guidance  t-y  the  lyes  of  tho-e  who  knew  the 
thing  selected),  and  banded  this  paper  round  to  those  who  were 
present.  Not  a  woid  wa<  alloweii  to  \>c  sjioken.  I  myself  then 
recalled  the  child,  pl.aced  he;  -.Mih  lur  I  n  k  to  the  company,  or 
.sometimes  hlindfuldcvi  her  1  elurc  bringing  her  into  the  room, 
ar.d  put  i-.cr  in  a  ] -v-,r.i' -ii  her-.-  ;i  i  whisper  or  other  private 
cummunication  could  reach  her  undetected.  In  from  two  to 
tweidy  sec'-mls  she  either  named  the  object  I  had  written  down 
(the  paper,  of  coure,  being  concealed)  or  fetched  it,  if  she  could 
do  so  without  dilficvlty.  Each  child  was  tried  ia  sacccs.sion,  and 
all  were  more  or  ten  successful,  but  some  WCI«  singularly  and 
almost  invariably  correct  in  tlwir  dtvioatim  of  adiat  I  had 
written  down ;  what  was  more  curious,  the  ■ddaavaut  was 
cqH%  fCHdafa.  TUs  led  ne  to  toy  otkcr  eaperiaMM*  witk 
thof  e  wlio  knew  die  woidi  ehosia  t  and  tte  Mtwr  waa  foond  to 
be  pre-eminentl|f  the  beat  wilier,  and  to  be  fai  bet  almoat  aa 
necessary  for  iMocss  as  the  sendliva  '* fOBSv" )  further  eapcri* 
menu  showed  that  a  batttijr  of  flrinds  all  intortty  fiaed  .on  the 
tame  word,  waafarmoiofceMilU  than  one  or  two  alooe.  Appa- 
lently  a  mnmt  MIm«£pw  of  the  domlneat  idea  in  our  minds 
took  phwe  on  the  pavive  ndod  of  the  diild,  aad  the  esperimenu 
recalled  the  somewhat  aaatogoaa  pheaoauna  of  eleetris  aod 
magnetic  inductioif.  There  seemed  to  be  a  veritable  eaooearal 
action  of  the  mind. 

I  am  quite  preptOfed  for  the  chorus  of  sceptical  laughter  which 
will  greet  this  statement.  Tliat  there  should  be  disbelief  ia 
ouite  natural ;  a  desire  for  further  inquiry  is  all  I  ask  for.  To 
those  u  ho,  with  a  siqgle  ^e  for  troth,  even  if  it  be  in  collisioO 
with  received  opinions^  aK  aoxious  to  kuow  if  eveiT  nosctbiUty 
of  error  or  deception  was  removed,  permit  me  to  add  tbe  follow- 
ing additionalcxperlments.  Instead  of  allowing  the cfaHd  to  return 
to  the  drawing-room,  I  trld  it  to  fttcb  the  object  as  soon  as 
it  "guessed  "  what  it  was,  and  then  re'um  with  it  to  the  drawirkg- 
room.  Having  fastened  the  doors  I  wrote  down  the  following 
articles  one  liy  one  w  ith  the  results  stated  :  hair-hruih,  orrectly 
hrrught  ;  oran^i-,  corrcclly  brought  ;  wine-glasi,  cs  rrectly  brought ; 
af'ple,  correctly  br.  u^ht  ;  lMsting-Jl>rk,  wrong  on  the  first  attempt, 
rtijht  on  llie  secoi.d  ;  ini/e,  correctly  hn-ught :  sim>atAinf  -ira>t, 
torreiily  brought;  tumUer,  correctly  brought;  correctly 
brou  ght  ;  saucer,  failure.  On  being  told  this  object  the  child 
said,  "  Saucer  came  into  my  he.ad,  but  I  thought  you  would  never 
a^k  for  that  after  asking  for  a  cup,  so  I  wasn't  sure  what  it 
«.is."  Then  names  of  towns  were  fixed  on,  the  name  to  be 
called  out  by  the  child  outside  the  closed  dixir  of  the  drawing- 
room,  but  guessed  when  fastened  into  the  adjoining  room.  In  this 
way  Liverpool,  .Stockport,  Lanca-tcr,  York,  .Manchester,  Maccles- 
field were  ill  correctly  givtn  ;  Leicester  was  iaid  to  be  Che>ter  ; 
Wind'or,  Birmingham,  and  Canterbury  were  failures.  I  might 
give  many  other  similar  trials,  for  I  spent  three  long  evenings 
testing  the  children  ;  but  these  results  an-1  the  .attempts  maJe  to 
answer  the  many  nue- tions  that  at  qikc  started  to  the  nii!'.ii,  uch 
aa  the  cfTcct  of  distance,  &c.,  tnn-t  ()c  left  for  llic  ]  resent. 
Meanwhile,  at  the  suggestion  of  Mr.  Komane--,  I  have  arrangetl 
for  a  Miiall  cominiltcc  of  scientific  cxjierts  to  vi-it  the  family,  and 
verify  or  disprove  the  conclusion  to  v>  hich  I  have  arrived,  which 
is  certainly  opposed  to  that  drawn  by  Mr.  Komanes  from  his 
experiments  on  Mr.  Bishop  (Nature,  vol.  xxiv.  p.  172). 
Wneiher  Dr.  Carpenter  will  find  in  this  case  "a  predae 
confirmation"  of  efOTtUag  he  Ins  said  on  the  nhject  I  cannot 
say.  W.  F.  BaaRirr 

A  Case  of  Slow,   Sub-Txoplcal  Discbarge  of  Earth* 
Electricity,  and  the  Sun  Recognisant  thereof 

In  the  course  of  yesterday  afternoon,  in  the  midst  of  a  sky 
othernisc  clear  and  exqui.sitely  blue,  a  large  cloud  of  uniu-iuu 
sr.\pe  and  character  began  to  form  in  the  upper  regions  of  the 
atmosphere  veitically  over,  t  ut  very  far  above,  the  southern 
slope  and  even  most  elevated  mountain  tops  of  Madeira,  and 
remaining  there,  as  it  did,  most  fixedly  more  than  half  the  day, 
so  contraiy  to  the  locomotive  habits  of  i  rdinary  douds,  it  .«oon 
attracted  the  attention,  and  presently  the  fr ar--,  of  most  of  the 
inhabitaiiL'i. 

As  seen  from  this  place,  between  ih.  and  ^'i.  ]  in.,  there  was 
little  more  than  a  single  den  c  cloud  of  ]  eL-alir.:  ly  r  umded  out- 
line and  somewhat  elliptical  figure,  stretching  from  tbe  we»tem 
horiaoB  to  wiihla  to*  or  1^  of  the  aeoithi  but  aa  timo  I  * 
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other  and  succes'^ively  smaller  clfjiid^  were  f  irmed  directly  under 
the  first,  having  symmetrical  and  concentric  (nrliiies  tlirrrcuiib, 
vbile  the  central  vertical  axis,  which  uiij:-i;  1.e  conceived  .i;. 
pasui^  through  the  whole  series,  remained  ii  -cli  in^io  1  nn  l  lixcil 
in  spAce.  Thib  central  fixity,  too,  of  them  all  couunucd,  to^jetlu  t 
with  thcinli  ii'i.  inrh  tthnessnf  the  outlines  of  all  the  smaller  Ion  or 
strata  of  cl  lud,  althuugh  the  largest  and  ui>])crmast  one  viable  to  ui 
be^an  to  put  forth  a  variety  of  fringes  of  cirro-cuJiiulous  character  ; 
and,  as  tested  by  the  spectroscojie  before  »unset,  all  the  Idw^t 
smooth-rimmed  clou  is  were  remarkable  for  the  large  qunntity  of 
watery  vapour  they  contained,  «ixl  held  fast  Vto,  fjr  no  rain  fell. 
As  sunset  approacocd  Vtvcf  OM  WMKuiiig  at  the  stnuige  pheno- 
menon of  a  clood'Coiigcrics  of  most  portentous  sise  and  ab« jlule 
fixature  above  the  trade-wind,  i  rnbably  also  tb*  anti-trade 
(^gion:  and  after  sunset  the  most  gorgcooj  cokrarad  OhiBfau- 
tiow  tiin«|gh  all  the  taans  «f  <«arlet  rci,  red,  aiBMii*rcd, 
-^UnnA,  uA  tfwBdinMalMndaBd  grey  pancd  fran  ncnW 
tomabcrof  tbe  mHci^  diitiBnldiii«  the  wioos  1^  of  its 
•tiilm  OM  diOf*  tht  otiMr  1  wUlc  th«  grctdiM  of  the  general 
hd|^  mt  diowi^  even  kac  9Sm  darloMH  had  Kt  In,  by  a 
frill  hnvJika  UhualMtiM  or  IIm  northnoitUiw  of  the  whole. 
BntbjrteBC^dodcfhit  begn  to  fiiQ,  and  the  qnicai  of  nper- 
voted  doodiinulMflnimng  to  eontrut  on  ilf  eeotnlttiis,  and 
faded  amy,  nUhoatleaviiw  Its  place,  before  mornin|r. 

In  s9  far  wt  had  been  wuaesnng,  tfaoush  without  any.  positive 
light  of  ite  OVB,  a  mlieal  icfiM  of  disks  of  cloudy  matter, 
exUenMljr  Bke  the  lower  cad  of  the  successive,  tran^vers;, 
diiMBS  arrangements  seen  la  a  gaS  vaaiam-tulic  of  large  dirocn- 
^un,  when  the  electric  dischaiKe  from  a  (lowerrul  iaduction-eoil 
is  parsing  through  it ;  and  we  were  inevitably  remiuded  ihexcby 
that  the  co»mical  electric  theory  of  M.  Gatton  Flaat^  (of 
"sacondary  batteries  or  storage^'  lame)  justifies  aa  escape  of 
lha  earth's  ialerior  electricity  from  tlow  to  thne  iaio  plaaelary 
epaoe^  aod  nore  panicukrly  to  the  suo. 

Was  there,  however,  in  this  ca>c  any  symptom  of  the  sun 
eidliB/,  or  calling  for,  any  such  discharge,  and  from  this  part 
of  the  earth? 

The  sun  was  uinl  xihtedly  in  the  Northern  Tropic,  and  thr 
highest  northern  declination  for  the  year  had  ju-it  b;en  rc.tched  ; 
but  f  )r  a  fortnight  or  more  past  the  silar  sjxit  manifcstati  ins 
li.irl  generally  been  weal:,  almost  fading  away.  'I hi-  1  knew 
well,  having  taUcn  a  picture  of  the  sun  SiKjl-^  every  day  (Sundays 
excepted)  since  I  have  l>eei>  here.  However,  (!i  ju^h  the  .'xpj'Car- 
anccs  were  as  jxxir  a-  ihcy  well  could  he  on  June  21,  22,  and  23, 
yet  on  Friday,  lune  24,  tlicre  was  a  little  improvement,  >omc 
new,  though  suiall  syuiplum.  ap]  caring  in  either  s  )Ur  Irojnc. 
On  Saturday,  Jnnc  25,  thc'-c  nci',  features  were  C'>nfirniefl  and 
slightly  increased,    liut  what  were  they  on  Sunday,  June  26, 

when  the  cxtraordiBarjr  «laiHl<ainui|ganant  was  haa^xio  long 

above  Madeira  ? 

I,  who  am  here  merely  as  a  private  amateur  in  a  diflercnt  sub- 
ject, know  not  ;  but  on  Monday  morning,  so  early  as  jh.  jcmi. 
a.m.,  1  was  astonished  and  delighted  at  the  solar  scene  then  pre- 
sented. The  sjxjts  first  cnu;Tlil  sight  of  on  I'rid  ly  w  ere  now  w  ell 
advanced  and  nuich  licvel  i;<d  ;  a  tic«  with  extensive 

double  ramifications  had  al>o  apjicarcd  in  the  .same  tr  ipic  neater 
the  e-ijiintor  ;  while  finally,  near  the  middle  of  tlic  sun's  rli4.  in 
the  S'juth  tropic,  were  two  large  spjt<,  with  connectiuns  extend- 
ing over  60,000  miles  in  length  of  &olar  surface,  and  indicating 
more  solar  energy  to  have  been  thereby  rapidly,  if  not  suddenly, 
maiufested  within  the  last  forty  hours,  than  anylbiniS  wUdl  I,  at 
least,  have  witnessed  for  a  very  long  time  {last. 

PtAzzi  Smyth, 
Astronomet^Royal  for  Scotland 

Joaai^a  Hotel,  Quinka  do  Corvalho^ 
Ftendial,  Madeira,  June  27 

r.S.— The  K^rand,  and  nnw  circumpdhVi  COnWt  m*  not 
neglected  here  on  the  same  night. — P.  S. 

Carbonic  Ac;d  Oas  not  Free  in  Sea  Water 

In  a  >.hart  paragraph  in  N.Ml'tE,  vol.  xxiv.  p.  176,  it  is 
stated  that  Tornu,  in  tlic  Xnrw  cgian  1  )eci)-Sca  Expedition,  had 
found  "  carbonic  aci<l  both  i:i  a  jj.-.sc  jU:,  and  basic  fotTU." 

For  some  tit!;c  pa-l  1  Imve  douSted  whether  there  was  any 
free  carlxvnic  acid  pas  in  the  deep  water  where  pre.'.surc 
should  make  its  ]  re  cmc  fr'l.  Ijitcly,  in  n  paper  t  >  tlic  Koyal 
Microscopical  Society,  I  liave  demonstrated  that  if  there  any 
carbonic  acid  in  the  sea  w.iter  at  gre;it  de]4bs,  its  di^so!ving  action 
is  not  equal  in  rapidity  and  intensity  to  that  eiercii«l  by  a 


microscopic  Tbillophyte  whicli  h  ires  int  1  an  liis«-'ets  sTonge 
s|icul'5  from  within.  M  irei'M-r  anvin^vt  dci'isca  deposits  I 
lind  perfect  or.'ani  m  which  h.ivc  lon^  lieen  j  cad,  w'.  icli  have 
tiec  1  penetrated  by  parasite-  and  c^Acred  hec  and  thfre  b^ 
fo'aniiuifcra,  and  yet  in  expo  cd  parts,  the  ornamentation  1$ 
perfect.     i  here  is  n  o  evidence  of  crosi  m. 

Xow  on  carcl'uUy  eK  imininr;  into  Torn^'s  essay  '  come  t  >  a 
difTerent  conchi  i m  1  >  t^.c  writer  in  N'aji'HK,  and  I  i  thai  the 
able  .'sea  idinavian  dcn.es  the  existence  of  free  carboii:c  acid  in 
the  ^ea 

'I'he  followin"  notes,  which  I  made  in  abstractii^  Tomo's 
"Chemi  "  of  the  Nnrueg^  Netth  Athmtic  Expedttkm,  Fart 
II.,  ni.iy  be  interesting;— 

I'he  carbonic  acid  gas,  driven  off  by  the  prjcoi  of  boiling  Ma 
water,  when  collected,  varied  b  a  most  mnrked  manner ;  it  was 
always  ap{ircciable,  and  the  quantity  was  sometimes  large.  The 
pressure  was  that  of  the  atmosphere.  Under  different  conditions 
and  when  the  fa«a  wen  boUed  oat  in  a  vacuum  created  by 
'team,  and  of  ooncw  at  a  lower  tenmenlnre,  the  r^uantity  of 
carb  :>nic  add  CM  ma  often  iiimmmnufy  tm»U.  Moreover  die 
quantity  variMi 

Jaco&en,  Inr  dbtillatloB,  ni:eied«d  in  eqpdl^  the  whole 
aa»ii«nt  of  caibonie  aeid  cowtaiBfd  in  a  quarter  Nircof  sea  water, 
aad  foind  dMt  North  Sea  water  contained  100  mgr.  per  litre. 
The  neutral  earhonalae  la  the  re'iduary  deposit  contained  about 
10  mgr.  per  litre.  Hence  a  very  email  proportion  of  the  car- 
bonic  acid  driven  off  bv  distillation,  cooUi  have  been  jircsent  in 
bicarbona'es.  Vierthsfer  had  asserted  that  the  carbonic  acid  in 
sea  water  was  got  out  of  the  bicarli -males  by  1x)iling. 

If  the  carbonic  acid  is  free  and  ab  orbed  by  the  sea  water  la  a 
free  cas:ous  form,  it  it  remark  able  that  it  aaonld  not  be  more 
readio'  got.  Jacobsen  supposed  that  sea  water  has  a  peculiar 
property  of  retaining  it«  carl«nic  acid,  owing  to  the  presence 
of  the  chliridc  of  magnesia.  Uuchanm  was  led  to  liclteve 
that  most  of  tlic  falts  were  in  some  degree  distinguished  bj 
the  properly  of  determining  the  retention  of  carbonic  acid  in 
the  sea.  lie  especially  insisted  on  the  importance  of  the  sul- 
phites, and  asserted  the  mein  amount  of  carbonic  acid  present 
in  the  waters  of  the  Southern  .Seas  to  be  43  25  mgr.  per  litre. 

ToriiS,  folliwinp  Jacib  cn,  found  the  amount  of  carl>onic 
acid  ga^  present  in  the  water  of  the  track  of  the  norlherji  caiise 
of  1S77  to  \<  a'iout  \co  ni;^r.  a  litre,  hut  g.it  12  mgr.  per  l.tre  as 
a  variation  in  the  aniuunl. 

He  was  -truck  with  the  iaiprob.a'nlily  that  .^e.i  v«a'er  .should 
].o  c  s  -o  rcmark.ible  a  power  of  retaininj;  mechanically  one 
gas  and  exert  no  corTesp>>n<lin.»  influence  on  other-,  and  then  he 
found  that  sea  water  had  tit  iilkaltm  i,;i,/u<n.  He  began  to 
I>elieve  that  some  of  the  neutral  carbonates  had  been  decompoaed 
during  the  bolBnf,  aad  had  evolved  nmeh  of  the  carbooie  add 

He  then  jiroved  by  experiment  that  the  saline  mixture  in  sea 
water,  on  the  lemperilure  I^eing  raised  to  the  iK^iilinp  j'oinl,  de- 
compo.scd  neutral  car' m  ..ite-,  and  that  all  p-i  vio-js  cxpcritnents 
wi'h  the  object  of  niea  uiln^  the  carbonic  aenl  111  the  sea  water 
had  Wen  faul  y.  He  was  influenced  liy  s mie  experiments  on 
the  determination  of  carbonic  acid  gas  in  mineral  water,  and 
ajiplicd  tin:  iiieth  id  to  vea  vsater. 

He  found  the  total  amount  of  carlvon'c  acid  gas  in  a  specimen 
to  be  97  mgr.  per  litre,  and  the  proportion  forming  neutral 
caiboruiles  to  average  alioat  53  mgr.  The  difference,  44  mgr., 
cannot  occur  free  as  gas,  bnt  will  unite  with  the  carbonaleata 
form  bicarbonatcs.  Hence  Jacobscn's  experiments  oonld  bO 
explained  on  the  assumption  that  sea  water  contain*  no  tnea  of 
free  carbonic  add,  bat  as  much  as  53  mgr.  per  Htre  fomiag 
cartwnatcs,  and  only  44  aur.  focndag  biearbonatea. 

On  page  35  ha  ilatcat  »*^w>tttarimmM  tktt  ua  waltr  it 
am  MaUttt  jhdd  vtuik  doa  Htt  tomtaim  He  tmaltat  trau  ef  fnt 

What  a  eoisifort  thb  most  be  to  ^ofa^cilna  and  coral  reefr  I 
June  37  P.  MAITIN  DtntCAX 

Symbolical  Logic 

I  AM  afraid  I  share  the  prove  biJ  obtttscBfeia  of  nqrconalnr* 
m-.n  in  the  matter  of  jokes.  I  really  did  not  at  fiiat  see  tie 
p^int  of  Mr.  Venn's  humorous  suggesti<m  that  "n  attftttda  of 
slight  Nocial  repression  "  shouU  ha  Maenad  towaidstNtthlaHMBa 
authors  of  new  prop3sals.  Now  howCMT  that  lb.  Venn  haa 
km  lly  pointed  it  out  to  me  (see  NaTVKI^  VOI.  XHdv.  p.  140^  I 
sec  the  joke  perfectly  and  can  laugh  at  it  hcartOy. 
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At  for  Ui  liltle  parenthe  i  .  wlncli  ofTrnJcl  mc,  I  am  ^orn.-  1 
noticed  it,  a  il  hope  Mr.  Venn  f.ir^iive  Uie  [.iisiinn  itrit.n'iuii  I 
which  il  i.^'iuce^i.  Whti  he  mean^  hy  the  wordi  "  1  knew 
that  h«  wa^  very  a.-.-;  lU^i  that  Ihc  f.ict  '.hould  be  known,"  I  do 
n>l  quite  understand  ;  bul  the  miltcr  loo  unimportant  for 
further  comment. 

With  re^jard  to  the  "crowning  iriumi>h"  ijuotation  or  mis- 
qUYtatim,  lean  only  congratulate  Mr.  Venn  on  the  adroitness 
with  which  he  eluded  the  dilemma  in  which  I  quite  thought  I 
■hottld  place  him.  In  my  simplicity  I  expected  that  he  would 
nimrer  ¥a  or  N«  to  my  question  ;  but  Mr.  Venn  wax  not  thus 
tobecHighi, 

It  I'l  bat  fiifr  t>  own  that  the  critical  remarks  which  I  made  on 
Mr.  Venn'f  book  in  mj  ia>t  Icttar,  Umtth  peWecdy  just  w  fw  as 
thejr  so,  ara  aoowwhit  ons-iided.  As  I  only  spoke  of  pofatti  as 
wbiGb  he  ami  I  differ  ia  opiirioa  it  etHild  dm  well  be  othcnrt«. 
His  book  eoMains  mucib  othar  guttar  vUdh  I  dd  not  toudi 
luwa  at  all,  and  of  which  I  antartaia  a  veiy  high  opinioii.  Hi<; 
dttgrammatie  netbod  aapedaOjr  is  noit  ii^genioiu.  and  Ms  eauo- 
sition  of  it  is  lucid  and  attiaetiM.  The  Uaiils  of  Its  iqtpieaUon 
in  aciuil  pra.Ttice  are,  be  hiaidf  pointa  out,  nthar  nanaiw ; 
Ihi>  within  thoae  liadtt,  aad  for  piupoan  of  iUaatntitn  and  fari« 
fication,  it  is  uadoubtedlyaa  faspottaBt  eootribatioototbesdence 
of  lo|^  Hugh  M cCtnx 

BoQlo(ne*sar'Mer,  July  2 

How  to  Prevent  Drowning 

Those  who  have  f  ii:  iwed  the  corresp mdence  comwnced  in 
Nature  by  Dr.  Macl'rmiao  m.iy  l>c  inlcrestcd  in  the  following 
extract  from  an  Ci  ay,  "  Puurquoi  Ics  XM/a  na:jcnt  naturclle- 
ment,"  wtiich  r>ccurs  oldly  i-  i  ni,;h  in  a  bo  jk  cn'.itlctl  "  Olisenra- 
tioiis  sur  ks  1'l.viUc  et  1 -ur  Analonie  avtc  lo  Inscc'e-,"  (nublished 
at  Strii'iu  in  1741  l>y  G'.iido  Au^ujtin  lia/in,  a  pliv  ii:l.an  of 
tliat  pi  .ice  :— 

"L'lr  qu'un  h  )m  nc  i;ui  11'.;  pii  it  .i;\'ri-  a  n  .gcr  tomlH:  d.ins 
I'eau,  il  11)  a  jioint  1  urc  |iie  s'll  piuv  al  tcnir  s  )n  c  irpj 
dan'>  une  ]>  i-iti  »n  veiticilc  cl  lue,  el  porter  jes  jmi'.K?.  en  avant, 
coinuic  il  f.iit  lor^<|tt'it  niarche  vur  ia  terre,  il  n-  put  nager 
naturcncmciit  aussi  liicn  q'lo,  Ic*  bi  tes,  lei  hntnlc^  ii.i.;ciirs  Ic  font 
souveiil  pi)tar  Icur  plai^ir.  Nuus  ciniioiss  ti^  un  pt--u,ilc  cntisr  qui 
nc  nage  pis  aulrcment,  cc  .sont  les  Hottentots  ;  voici  cc  qu'en  dit 
Mr.  K  ili)c,  da-i--  iniu  hoiine  description  qu'il  nons  a  donnee  du 
C^ip  dc  b  r.nc  Il-ij)<.-rauce  : — "  AuMi  fant-il  avauer  qu'ik  (les  Hot- 
tCI>tl>•^)  suit  les  mcilleurs  ct  les  plus  hardis  nagcurs  que  j'aye 
jauai>  viV  Leur  maiULre  dc  na^cr  a  mcme  queUiue  chuse  de 
frap[iant,  cl  je  ne  s^ache  pas  qu'auojne  nati'ia  s'y  prennL'  de  U 
mciue  fa(;on.  lis 'la^cnt  lout  droilt ;  Icur  c  j1  e-'t  entierciiient 
hors  dc  I'ca'i,  aus^i  hic.T  que  leurs  bra*,  qu'ds  t  tcndent  en  haul  ;  ils 
se  servcnl  dcs  pied-  p  >ur  avancer,  ct  prar  sc  mctlre  en  c^quilibre, 
nuis  je  n'ai  jauiiis  j  u  -1.  avoir  c  mment  il-s  les  font  jou  r.  Tout 
CC  qu'll  y'a  dc  ^ur,  c'esl  qu'il.  avancent  tre>  vile.  lb  regardent 
CD  has,  et  ont  presque  la  mc  ne  attitude  que  s'iK  marchoient  snr 
terre  feme.'  Maiscclie  attitude  est  impossible  i  un  homme  qui 
ne  s'est  pas  point  excrc^  k  la  prendre,  parce  que  les  mouvements 
d«  I'cau,  et  I'incertitude  de  soa  corps,  tonjours  vacillant  dsns  an 
liqiikla^  le  tircnt  ^  tout  monent  de  la  direction  vorticde,  et 
I'antiaiaent  mal^e  lui  en  avant  on  en  aniire  "  (pp.  44,  45). 

W.  T.  Thhiltoii  I>yn 

RMOoane*  of  the  Xlooth  Cwiljr 

I  HAVS  not  tried  Mr.  Naylor's  expcriaMnt,  but  froes  the 
aeeouat  wtaicb  he  gave  of  it  I  eovld  not  sac  that  anv  novd  Ikct 
was  involved,  nor  do  I  now  tae  thattba  ^  of  •*ine  dilTerent 
rates  of  vibmloa  being  alrtady  kt  Uu  air"  alters  naterially  the 
conditions  of  die  case.  Whether  the  apunds  ait  prodnocd  by 
the  datier  of  wheeis  tbe  impact  of  the  tbnmb'nail  apon  the 
teeth,  or  by  the  vibnitli^  tOf^ae  of  a  jew's-harn  the  part  played 
bjr  the  m  jnth-cavity  in  selecting  the  note*  ol^  a  tone  w  snb- 
staatially  the  same.  GiOKOS  J.  ROMANBS 


Storage  of  Energy 

I. IKK  many  others,  1  have  given  much  tli  »ught  to  the  accu  iiu- 
lation  of  i.iioe,  and  have  fell  much  astotii'bc^l  at  the  acoun*.  of 
Faure's  battery,  if  it  i&  la  be  S7  called,  althoogh  of  course  such  a 
devdopment  waa  to  be  eipeeted  fram  the  tioe  that  Ftaat^  made 
hii. 

I  see  that  men  ininiclia'clyru^  to  waterfall-,  rivtrs,  and  tides 
to  obtain  tbe  power  for  accuaulalion  wivRi  they  leave  coal  sod 


wiiod  ;  my  ideas  arc  rather  in  the  direction  of  wind  ;  aad  1  have 
often  pictured  our  couiitr>-  t  jvcrcd,  lil.e  that  around  Zaandam, 
with  windmills.  'Ilie  wind  ii  not  c  Jiiilant,  but  more  &o  than 
most  of  i)ur  elTic  <Mit  sfrc.ini  ,  and  it  is  f  <und  at  i  vciy  ij-td.  The 
power  i<  quite  unlimitci!,  and  we  can  moderate  the  action  of  the 
machinery  whenever  we  obtain  the  requi.site  force.  Storage  ha> 
hitherto  licen  rctpiired.  1  have  imagined  our  windmills  pumping 
up  water  to  ijreat  reservoir?.,  but  we  have  nol  yet  learnea  to 
make  reservoirs  for  water  except  at  an  en  inriout  exjie.ise  and  in 
unprotected  valleys  ;  other  iin.'.t;iniii:;s  have  come  ijitu  many 
mind  ,  but  if  we  have  a  really  true  and  safe  sttjra^c,  such  a-. 
dcH^rdicil,  llie  wind  will  become  our  fire  \.>  warm  u  ,  uur  sle.aiii 
to  drive  u^,  i.ur  ^.as  to  Iij;ht  u  ,  jiud  our  U'livei'^al  >erv.iiit.  The 
wind  will  ''.rivL-  dm;-  t.jn  (fxj<'|]t  wh'ju  a  fi c  iine^,  Lasting 

So  long  thai  our  slurcs  i,f  [jOAcr  fail),  with  -ulliL.eiit  storage,  in- 
COONlancy  will  cease  to  trouble  u^,  w  hilst  every  valley  may  have 
its  lights  and  every  ni  juiitaiu  top  its  beacon,  and  darl.ue&>  will 
scarcely  trouble  mankind  in  thi^  new-coming  world  of  light.  We 
have  heard  of  the  golden  servant*  of  Vulcan  aid  the  mechanical 
slaves  of  the  great  Khan.  What  will  be  the  result  when  every 
man  has  the  wind  at  b°Ji  command  and  the  lightning  at  Im  service 
by  Mctioa,  like  Aladdin  ?  It  seems  t  j  me  that  tbe  wind  is  the 
glMKt  power  that  we  shall  next  lue,  and  that  l^tince — the  power 
of  tbe  air— rikall  be  bound  to  serve  us  far  at  least  a  thoimad 
yean. 

The  Dotch  hate  keg  made  windmills,  bet  wh^  over  In  Hel* 
land  a  few  jaers  ago  <f»aminiitg  a  KttK  I  waa  enable  to  find  Ae 
booha  wealed  «o  SwaeUeot. 

The  fact  tiiateoal  can  be  carried  wO]  aotaflbct  tbaqaaation  if 
wtnditB<«d.  Wind  carries  it^.  We  shall  seek  eor  power 
from  tbe  hcaveoa  instead  of  the  infenal  pitsb  aad  a  leoe  of 
hwMh|r^inddy  fines  wM^ake  tut  jUiet  ef  the  bbKkened  and 

I  wish  to  show  that  we  have  excess  of  power  in  the  wind.  Will 
tilts  new  secnmulator,  of  which  I  know  nothing  from  per- 
sonal experience,  serve  us  to  keep  it?  To  keep  it  a  iew  boors  is 
a  great  j>cint.  Coal  becotuei  secondary  if  wc  accamoiate 'the 
force  of  the  wind,  and  Niagara  ilself  will  be  no  longer  w.inted. 
Of  c  lurse  we  ne:d  machines  to  u-c  the  wind-power.  At  pic^cnt 
coals  are  chea;>cr  with  as;  not  so  in  all  parts  of  Holland,  and 
not  so  in  many  oilier  places.  However,  bve  we  have  problems 
enough  to  solve ;  do  not  let  us  throw  cold  water  oa  the  dis> 
coveries  of  others,  or  .show,  as  scientific  men  so  often  dc^  ear 
own  opinion  to  be  dear  bqrond  the  truth  Mmoag  othen. 

R.  A«  S« 


Explanation  of  the  Female  Dimorphiam  of  Paltostoma 
toncBtlvm 

In  his  paper  on  "DiUtsUma  tmwimm,  cine  Mucke  mit 
zweigesultigen  Weibchen"  (A'o/mo/,  vol.  viii.  pp.  37^y»  ""T 
brother  Frit*  Miiller  supposes  that  this  species  •<{  Blcpharoceri- 
I    dae  originally  was  blood-sucking,  but  in  later  iimcs  chan^jed  lU 
habits  and  liecamefdodol  flower-nectar.   1  n  the  malei,  who  need 
\    only  little  food,  this  ebaaiie  of  habits  an  1  the  coi  1  eapendiag  change 
t    of  the  mouth-oarts  was  accompli.shed,  my  brother  supposes,  more 
rapidly  and  1  crfectly  than  in  the  females,  who,  maluriog  eggs 
and  pfttfing  tbe  winter,  stand  in  need  ol  more  albumiuouii  food 
then  the  males  do.   VhiBst  there!  nc  m  >onic  females  of  Palto- 
itim*  torrmtium  the  same  change  of  habits  and  moath-paru  has 
tdbm  place  as  in  the  males,  other  females  have  still  more  or 
.    less  continued  their  original  blood-sucking  habits  and  preserved 
I    their  original  bloadHnckhig  instraments. 

t       This  explanation  given  by  my  brother  is  not  yet  [irovcd  by 
.    any  direct  observation  of /'a//f.'/i7W<j'i  habits.    He  mentions,  as 
\    an  indirect  argujient  for  his  opinion,  that  in  several  l)i|>tcra  the 
g    females  have  l>een  sUted  to  be  blood-sucking,  whilst  the  males 
J    take  nectar  of  fl  jwer-.    It  may  therefor.:  he  woith  pubU  liin.;, 
,     that  in  Empii  f-mutata  really  jusl  the  s;imc  lake^  place  as  my 
brother'-  explanation  of  the  female  dinvjrphis  n  '\\\  Piilti-itotm 
hn.nltun:  requires  to  be  .'■Uppi-sed  :  m.ilcs  who  cxclu  ivcly  fcc-J 
on  llowcr  nectar,  l>esidcs  females,  both  enj  .ying  ll>wer-hoiiey 
and  attacKing  livi  ig  aiiiaiab  and  sucking  their  lilo  >  i.  >e\cral 
weeks  ago  (May  2O)  a  grea".  many  males  as  well  as  lenulei  of 
f     Entf'!!  fiuHttJla  roved  on  the  flowers  of  ba^t  lorn  \C><i;.rgns 
a  antka).    The  males  w  ere  exclusively  ijcsu,iied  w  ith  suck- 

C     ing  nectar.    Of  the  fcm.alcs  s  >:;ie  dhl  the  -ame,  whilst  others 
attacked,  murdered,  and  con^iumed  the  most  clever  vi^itor  of 
s   flowem  among  all  oer  ^yrpUdc,  XMupa  rviira.'a. 

i  HKalilA.St4  MCLLILR 
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ACROSS  AFRICA » 

TO  cross  Africa  has  almost  ceased  to  be  an  extraordi- 
nary feat.  Indeed  it  seems  evident,  the  more  we 
know  of  the  Portuguese  native  traders,  that  even  before 
Livingstone's  memorable  first  journey,  it  was  no  un- 
common thing  for  the  Pombeiros  to  do  in  the  ordinary 
way  of  business.  Of  course  some  routes  are  more 
dangerous  than  others,  and  that  by  which  Stanley  made 
his  famous  march  was  perhaps  the  most  difficult  and 
dangerous  that  could  be  selected.  Still  the  journey 
performed  by  Major  Serpa  Pinto  was  in  many  ways 
remarkable,  and  perhaps  not  its  lea^t  remarkable 
feature  is  the  characteristic  manner  in  which  he  tells 
his  story.  The  Major's  narrative  is  in  every  respect 
a  contrast  to  the  quiet  and  sober  narrative  of  Dr.  Holub, 
recently  reviewed  in  these  page?.  The  Major  is  all 
excitement  and  enthusiasm,  and  his  frequent  digression 
to  unbosom  himself  of  his  feelings  under  his  frequently 
trying  circumstances,  though  they  do  not  convey  much 
information,  arc  pleasant  reading.  The  expedition  of 
which  he  was  leader  was  fitted  out  very  handsomely  by 
the  Portuguese  Government,  its  object  being  to  cross  the 
continent  from  the  Portuguese  settlements  in  the  west  to 
those  on  the  cast  coast,  lie  was  accompanied  by  MNf. 
IvensandCapello,  but  these  soon  parted  from  him, and  con- 
ducted an  exploration  ontheirownaccouni,  thefullnarrative 
of  which  has  yet  to  be  published.  Much  time  was  wasted  nt 
the  outset  before  the  expedition  could  leave  Benguella,  col- 
le''ting  carriers  and  making  other  arrangements,  so  that  it 
was  January,  1878,  before  the  Major  fairly  started  for  the 
interior.  Although  much  of  the  ground  be  traversed  had 
been  gone  over  before,  coinciding  partly  with  the  route  of 
Livingstone,  still  he  was  able  to  open  up  a  considerable 
stretch  of  new  country,  and  most  of  all  to  clear  up  to  a 
great  extent  the  complicated  hydrography  of  the  region 
lying  between  the  West  Coast  and  the  ZambcsL  While  the 
Major  has  many  interesting  notes  on  the  natural  history 
of  the  country  he  traversed,  and  while  he  seems  to  have 
been  able  to  bring  to  light  some  new  animals  and  not  a 
few  new  plants,  the  main  value  of  his  narrative  lies  in  the 
full  details  he  gives  on  the  geography  and  ethnology  of 
Western  South  Africa.  He  was  unable  to  carry  out  the 
original  programme  of  the  expedition,  having  been  com- 
pelled to  turn  southwards  on  reaching  the  Central  Zambesi, 
reaching  the  liast  Coast  at  \atil.  On  leaving  Iknguclla 
the  Major  proceeded  in  a  south-easterly  direction  towards 
the  Cunenc,  before  reaching  which  he  turned  north-east- 
wards, proceeding  by  Caconda  to  15ih(5.  After  staying  here 
for  some  time  he  again  turned  south-eastwards  across  the  . 
Cuando  to  the  Zambesi,  a  little  below  its  junction  with 
the  Liba,  which  seems  to  have  more  right  to  be  considered 
the  main  stream  than  that  which  comes  from  the  east. 
Proceeding  dawn  the  Zambesi,  parsing  numerous  cata- 
racts, he  got  into  trouble  among  the  Uarotse,  a  new  king 
having  succeeded  to  the  deposed  Sepopo,  whom  Dr. 
Holub  found  ruling  the  .Marutsc-Mabunda  kingdom  at 
Seshcke.  Kscaping  with  bare  life,  he  fell  in  with  the 
French  missionary  family  Coillard,  who  gave  him  all 
possible  succour,  visited  and  attempted  to  survey  the 
\'ictoria  Falls,  and  proceeded  southwards  and  eastwards  | 
in  a  leisurely  way  inio  country'  pretty  well  known,  but  of 
which  and  of  its  various  native  states  he  is  able  to  give 
us  some  interesting  details.  Iletwcen  the  West  Coast 
and  the  Zambesi  the  expedition  must  have  crossed 
hundreds  of  rivers,  many  of  which  Major  Pinto  has  laid 
down  with  approximate  accuracy  in  his  maps.  For  he 
deserves  the  highest  praise  for  the  persistency  with  which 
he  took  his  observations  under  the  most  trying  circum- 
stances, so  that  to  the  cartographer  hi«  work  is  of  the 
greatest  value.    It  is  no  easy  matter  to  discriminate  the 

'      How  I  Crr.«»e«t  Aftic».  from  ihe  Allaaiic  to  the  Indian  Octan."  kz- 

Bt  Ujtjrr  Srrp»  f'lnto.    'I  nin-»Ialctl  frara  ihe  Atuhor*<  rrattu^rripl  Hy  AlfrctI  j 

Elvrs.    Two  voN,    Miipt  aad  IllaitrjiiioBS.   (Leaden:  i>ariir»->n  l.ow  aiul  | 

C«..  iSSf  )  1 


various  watersheds  here,  and  indeed  the  observations  of 
Major  Pinto,  combined  with  tho?e  of  previous  travellers, 
shows  that  many  of  the  rivers  which  flow  north  to  the 
Congo,  south-west  to  the  Atlantic,  south  hy  Cubango  to 
Lake  Ngami,  and  south-east  to  the  Zambesi,  rise  quite 
dose  together  on  what  is  really  a  table-land  ;  and  in  the 
rainy  season  it  will  often  be  difficult  for  them  to  make  up 
their  minds  which  direction  they  shall  take.  Major 
Pinto's  numerous  maps  lend  greatly  to  clear  up  the  com- 
plicated hydrogiaphy  of  this  region. 

The  country  through  which  he  passed  to  reach  the 
Zambesi  is  varied  in  its  aspect  and  productiveness,  though 
most  of  it  is  luxuriantly  fcrtile,and  capableof  great  develop- 
ment. Much  of  it  is  however  swampy,  and  even  cultivated 
fertile  districts  arc  depopulated,  mainly  through  wars  and 
slave-hunting.  Major  Pinto  tells  us  much  that  is  inter- 
esting on  the  metal-working,  which  is  common  along  the 
first  part  of  his  route.  There  seems  to  be  really  a  large 
store  of  iron  in  this  region,  and  the  natives  show  consi- 
derable ingenuity  in  working  it.  There  arc  scver.d  chief 
centres  for  these  operations,  and  the  metar  is^  fashioned 
into  all  sorts  of  implements  and  weapons. 


Fi«..  f.— Cubango  Man, 


"  During  the  coldest  months,  that  is  to  say  June  and 
July,  the  Gonicllos  miners  leave  their  homes  and  t.ike  up 
their  abode  in  extensive  encampments  near  the  iron- 
mines,  which  arc  abundant  in  the  country.  In  order  to 
extract  the  ore  they  dig  circul.ir  holes  or  shafts  of  about 
ten  to  thirteen  feel  in  diameter,  but  not  more  than  six  or 
seven  feet  deep  ;  this  arises  most  probably  from  their 
want  of  means  to  raise  the  ore  to  a  greater  elevation. 
I  examined  several  of  the<:c  shafts  in  the  neighbourhood 
of  the  Cubango,  and  found  them  all  of  a  similar  character. 
As  soon  as  they  have  extracted  sufficient  ore  for  the 
work  of  the  year  they  begin  separating  the  iron.  This  is 
done  in  holes  of  no  great  depth,  the  ore  being  mixed  with 
charcoal,  and  the  temperature  being  raised  by  means  of 
primitive  bellows,  consisting  of  two  wooden  cylinders 
about  a  foot  in  diameter,  hollowed  out  to  a  d(  pth  of  four 
inches,  and  covered  with  two  tanned  goat-skins,  to  which 
are  fixed  two  handles,  twenty  inches  long  and  half  an 
inch  thick.  By  a  rapid  movement  of  these  handles  a 
cunent  of  air  is  produced  which  plays  upon  the  charcoal 
through  two  hollow  wooden  tubes  attached  to  the 
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qrliiidersj  and  fumisbcd  with  cUy  muzzles.  incessant 
labour,  kept  up  n  md  day,  the  whole  or  the  meial 
becomes  tnnatunaedl,  by  ofdinaiy processes,  into  spades, 
KttUt  «a^haldut%  amw.heed%  assegais,  nails,  Icnives, 
and  DoUeta  for  fire«nnS|  and  even  occasionally  fire^ims 
themselves,  the  iron  being  tempered  ividi  oxi^^se  and 
salt.  I  have  seen  a  good  many  of  these  guns  ouny  as 
»ell  as  the  best  pieces  made  of  cast  steeL" 

The  book  contains  several  illustrations  of  the  methods 
idopted,  and  the  double-bellows  used  for  the  furnace  is 
trery  curious.  His  observations  on  the  animals  met  with 
along  his  route  are  valuable,  and  he  has  carefully  indi- 
cated on  his  map  where  the  principal  animals  are  found. 
Elephants  seem  to  be  abundant  enough  south-east  of 
Bih^  and  lions  were  met  with  in  considerable  numbers  as 
the  Zambesi  was  .ipproached.  He  also  met  with  the  huge 
and  dangerous  bunaloes  familiar  to  readers  of  Living- 
Stone's  First  Journey.  One  of  our  illustrations  gives  a 
mod  idea  of  an  antelope  which  was  met  with  in  the 
Cudiibi,  which  the  Major  thus  describes  :— 

"At  one  of  the  tuns  of  the  river  I  perceived  three 
antd.opes  of  an  tmknown  species,  at  least  to  me;  but 
just  as  I  was  in  the  act  of  letting  (1y  at  them  they 
leaped  into  the  water  and  disappeared  beneath  its 
surface.  The  circumstance  caused  me  immense  surprise, 
which  was  increased  as  I  went  further  on,  as  I  occa- 
sionally came  across  several  of  these  creatures,  swim- 
ini:it,',  and  then  rapidly  diving,  keejiing  iLeu  he.ids  uiuler 
water,  so  that  only  the  tips  of  their  horns  were  visible. 
This  strange  animal,  which  I  afterwards  found  an  op- 
portunity of  shooting  on  the  Cucliibi,  and  of  whose 
nabits  1  had  by  that  time  acquired  some  knowledge,  is 
of  sufficient  interest  to  induce  me  for  a  moment  to 
saspend  my  narrative  to  say  a  few  words  concerning  it. 
It  Dears  among  the  Bibenos  the  name  of  QuichAbo, 
and  among  the  Ambuellas  that  of  Bnii.  Its  sise^  when 
filU  grown,  is  that  of  a  one-year-old  steer.  The  colouz  of 
the  hair  is  dark  gre\  ,  from  one  quarter  to  half  an  inch 
long,  and  extremely  smooth  ;  the  hair  is  shorter  on  the 
head,  and  a  white  biripe  cro-ises  the  top  of  the  nostrils. 
The  length  of  the  horns  is  about  two  feet,  the  section  at 
the  base  l>eing  semicircular,  with  an  almost  rectilinear 
chor  1  I  his  section  is  retained  up  to  about  three-fourths 
of  tlieir  height,  after  wlii  J>  they  become  almost  circular 
to  the  tips.  The  mean  a\is  of  the  horns  is  straight,  and 
they  form  a  slight  angle  between  them.  They  are  twisted 
around  the  axis  without  losing  their  rectilinear  shape, 
and  terminate  in  a  broad  spiral.  The  feet  are  furnished 
with  long  hoofs  similar  to  tfiose  of  a  sheep,  and  are  curved 
at  the  poinu.  This  arrangement  of  its  feet  and  iu 
ledeotary  habits  render  this  remarlcable  rumlnaDt  nnfitted 
tat  nmiuaft.  Its  life  is  therefore  in  a  neat  neaswe 
passed  in  tne  water,^  it  never  straying  far  rrom  the  river 
nanks,  on  to  which  it  crawls  for  pasture,  and  then  chiefly 
in  the  night-time.  It  sleeps  and  reposes  in  the  water. 
Its  diving-poweii  .irc  equal,  if  not  superior,  to  those 
of  the  hippopDtatiius.  During  sleep  it  comes  near  to  the 
surface  of  the  water,  so  as  to  show  half  its  horns  above  it. 
It  is  ver\''  timid  by  nature,  and  plunges  to  the  boUom 
of  the  ri'.ci  ,u  the  slightest  symptom  of  danger.  It  can 
easily  be  captured  and  killed,  so  that  the  natives  hunt  it 
successfully,  turning  to  account  its  magnificent  sicin  and 
feeding  otf  its  carcase,  which  is  however  but  poor  meat. 
Upon  leaving  the  water  for  pasture  its  little  skill  in 
running  allows  the  natives  to  take  it  alive ;  and  it  is  not 
dangerous,  even  at  bay,  like  most  of  the  antelcme  trilie. 
The  female,  as  well  as  the  male,  is  finniabed  wim  hems. 
There  are  many  points  of  contact  between  die  life  of 
this  strange  ruminant  and  that  of  the  hippopotamus,  its 
near  neighbour.  The  rivers  Cubangui,  Cuchibi,  and  the 
upper  Cn.Ki  io  ri!fi  r  a  rf  fuge  to  thousands  of  Quichobos, 
whilst  they  do  not  .ijjfte.ir  either  in  the  lower  Cuando  or 
the  Zambesi.  I  explain  this  fact  by  the  j^reatcr  ferocity  of 
the  crocodiles  in  the  Zambesi  and  lower  Cuando,  which 


would  make  short  work  of  so  defenceless  an  animal  if  it 
ventured  to  show  itself  in  their  waters." 

Major  Pinto's  account  of  the  powerful  kingdom  of  Bib^ 
is  fidl  of  interest.  It  is  evident  from  his  narrative  and 
those  of  Dr.  Hohib  and  Mr.  Joseph  Thomson  that  these 
African  states  are  in  a  constant  state  of  mstable  eqtn> 
librium.  Not  only  are  the  chiefs  and  dynasties  frequently 
changed,  but  an  entire  population  may  be  removed  or 
reduced  to  sla\cr>-,  and  its  domiii.int  place  taken  by  a 
conquering  pcoiile.  I  he  iiihenos  are  probably  the  most 
extensive  travellers  in  Africa. 

"Where  travelling  is  concerned  as  connected  with 
trade,  nothing  comes  amiss  to  the  Bibenos,  who  seem 
ready  for  anything.  If  they  only  had  the  power  of 
telling  where  they  had  been  and  describing  what  they 
had  seen,  the  geographers  of  Europe  would  not  have 
occasion  to  leave  blank  great  part  of  the  map  of  South 
Central  Africa.  The  Diheno  quits  his  home  with  the 
utmost  indifference,  and  bearing  a  load  of  sixty-six  ponsds 
of  goods,  will  start  for  the  interior,  where  he  will  remain 
two,  three,  and  four  years ;  and  on  bis  return,  after  that 
lapse  of  time,  will  be  received  just  as  though  he  had  been 
on  a  journey  of  as  many  days.  Silva  Porto,  whilst  engaged 
in  doing  business  with  the  Zambesi,  was  despatching  his 
negroes  in  other  directions,  and  was  trading  at  the  same 
time  in  the  Mucusso  country  and  in  the  Lunda  and  I.ua- 
pula  territories.  The  fame  of  the  Uihenos  has  travelled 
f.ir  and  wide,  and  when  Gra<;a  attempted  his  journey  to  the 
Matianvo  he  first  proceeded  to  the  Bihe  to  procure  carriers. 
These  people  have  a  certain  emulation  among  one  an- 
other as  travellers,  and  I  met  with  many  who  prided 
themselves  on  having  gone  where  no  others  had  ever 
been,  and  which  tb^  called  discovering  new  lands. 
They  are  brought  ap  to  vrandering  from  their  very 
infancy^  and  all  caravans  cttiy  innumerable  children, 
who,  with  ItMids  proportionate  to  their  strength,  accomi> 
pany  their  parents  or  relatives  on  the  longest  journeys : 
iicnce  it  is  no  uncommon  thing  to  find  a  young  fellow  of 
five-and  twenty  who  has  travelled  in  the  Matianvo, 
Niangud,  Luapula.  Zambesi,  and  Mucusso  districts, 
having  commenoea  bis  perigrinations  at  the  age  of  nine 
years." 

.M.ijor  Pinto  has  a  good  deal  to  tell  us  of  the  \  arious 
kinds  of  ants  he  met  with  on  his  journey,  though  the 
value  of  his  observations  is  much  decreased  from  his 
want  of  a  knowledge  of  entomology.  Here  is  his  account 
of  one  terrible  insect  :— 

"  When  the  work  of  cutting  down  the  wood  for  OUT. 
enompment  commenced  I  saw  a  sudden  conunotion 
among  my  blacks,  who  then  took  to  their  heels  in  every 
direction.  Not  understandiag  the  cause  of  their  panic,  I 
immediatdy  [vooeeded  to  the  spot  to  make  inquiries.  On 
the  very  place  which  I  had  selected  for  my  camp  appeared 
issuing  from  the  earth  millions  of  that  terrible  ant  called 
by  the  Bihenos  </uissoniU,  and  it  was  the  sight  of  these 
formidable  creatures  which  scattered  my  men.  The 
quissondc  ant  is  one  of  the  1110, t  redoubtable  wild  heists 
of  the  African  continent.  The  natives  say  it  will  even 
attack  and  kill  an  elephant,  by  swarming  into  his  trunk 
an  I  ears.  It  is  an  enemy  uhicli,  from  its  countless 
numbers,  it  is  quite  vain  to  attack,  and  the  only  safety  is 
to  be  found  in  flight.  The  length  of  thequissonde  is  about 
the  eighth  of  an  inch;  its  colour  is  a  light  chestnut,  which 
gli^CDB  in  the  sun.  The  mandibles  of  this  fierce  by- 
menoplerare  of  greet  strength,  and  utterly  di^pcoportioned 
to  the  siie  of  tte  trunk.  It  bites  severely,  and  Utde 
streams  of  blood  issue  from  the  wounds  it  makes.  The 
chiefs  of  these  terrible  warriors  lead  their  compact  pha- 
lanxes to  great  distances  and  .if.ark  any  animal  they  find 
upon  the  way.  On  more  ihar.  one  occasion  during  my 
Journey  1  had  to  flee  from  the  presence  of  these  dreadfiu 
insects.  Occasionally  upon  my  ruad  I  have  seen  hun» 
dreds  of  tlieni,  ipparentl)  1  lu-hed  beneath  the  foot,  get 
up  and  continue  their  march,  at  first  somewhat  slowly. 
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but  after  a  time  with  their  customary  speed,  so  great  is  I  Mucassequercs,  who  sccni  to  be  a  remnant  of  one  of  the 
their  vitahty."  \  primitive  African  tribes. 

The  author  gives  some  valuable  details  concerning  the      "  The  Mu;;»sscqiicres  occupy,  jointly  uit'i  tlio  Am- 


F;:;.  i.-.'h*  V 


bucUas,  the  territory  lyini;  between  the  Cubango  and 
Cuando,  t!»e  latter  dweUirj^  on  the  rivers  and  the  former 
in  the  forests ;  in  describing  the  two  tribes,  one  may  say 
that  the  latter  are  barbarians  and  the  former  downright 
savages.  They  hold  but  little  communication  with  each 
other,  but,  on  the  other  hand,  they  do  not  1  reak  out  into 
hostilities.  When  pressed  by  hunger  the  Mucassequercs 
will  come  over  to  the  Ambuell.is  and  procure  food  by  the 
barter  of  ivory  and  wax.  Kach  tribe  would  seem  to  be 
independent,  and  not  recognise  any  common  chief.  If 
they  do  not  fight  with  their  neighbours  they  nevertheless 
quarrel  among  themselves ;  and  the  prisoners  taken  in 
these  conflicts  arc  sold  as  slaves  to  the  .\inbuellas,  who 
subsequently  dispose  of  them  to  the  Liihii  caravans.  The 
Mucas5<rqueres  may  be  styled  the  true  savages  of  South 
Tropical  .Africa.  They  construct  no  dwelling-houses  or 
.inything  in  the  likeness  of  them.  They  arc  born  uni!er 
the  shadow  of  a  fore-.t-tree,  and  so  they  are  content  to 
die.  They  despise  alike  the  r.uns  which  deluge  the  earth 
and  the  sun  which  burns  it ;  and  bear  the  rigours  of  the 
seasons  with  the  same  stoici -m  as  the  wild  beasts.  In 
some  respects  they  would  iccii*  to  be  even  below  the  wild 
denizens  of  the  jungle,  for  the  lion  and  tiger  have  at  least 
a  cave  or  den  in  which  they  seek  shelter,  whilst  the 
Mucassequercs  have  neither.  As  they  never  cultivate 
the  ground,  implements  of  agriculture  arc  entirely  un- 
known among  them ;  roots,  honey,  and  the  animals 
caught  in  the  cha^e  constitute  their  food,  and  each  tribe 
devotes  iti  entire  time  to  hunting  for  root^,  honey  and 
game.  They  rarely  sleep  to-day  where  they  lay  down 
yesterday.  The  arrow  is  their  only  weapon ;  but  so 
dexterous  are  they  in  its  use,  that  an  animal  siglited  is  as 
good  as  bagged.    Even  the  elephant  not  unfrcquently 


i.d'i  a  pr^y  lo  these  iIcNterous  huntets,  whose  arrows  find 


every  vulnerable  point  in  his  otherwise  impervious  hide. 
The  two  races  which  inhabit  this  couutry  are  as  different 
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in  personal  appearance  as  they  are  in  haUts.  The  Am- 
bulla,  for  instance,  is  a  blade  of  the  tjrpe  of  the  Cau- 
Oiuui  race ;  tbe  MoeaaKouere  i*  a  white  of  the  type  of 
tbe  HottCDtOt  nee  bl  all  us  hideousness.  Many  of  our 
sailors,  browned  by  tbe  sun  and  beaten  by  the  winds  of 
many  a  storm,  are  darker  than  the  Mucassequcres,  whose 
complexion  besides  has  so  much  of  dirty  yellow  in  it  as  to 
jnakc  the  ugliness  more  repulsive.  I  regret  exceedingly 
my  inability  to  obtain  more  precise  data  cnnccming  this 
curious  race,  whioli  1  1  onsider  to  be  wiirth)  the  special 
attention  of  anthropologists  and  ethnographers.  In  my 
opinion  tliis  branch  of  the  Ethiopic  race  may  be  classi- 
tod  ia  the  group  of  the  Hottentot  division.  Inform  it 
poaaesses  many  of  the  characteristics  of  the  latter, 
and  .wc  may  observe  in  this  peculiar  race  a  sensible 
variation  in  the  colour  of  the  sUa.  The  Bushmen 
to  tbe  south  of  tbe  Calairi  are  very  fair  of  bue. 
•ad  I  bave  noticed  some  who  were  abnost  wbite. 
They  are  tow  of  atative  and  thin  of  body,  but  cddbit 
all  the  characteriatict  of  tbe  Hottentot  type;  To  the 
aortb  ol  tbat  saaw  deeert  tract,  more  especiaUy  about 
tbe  salt-lakes,  there  is  another  nomad  race,  that  of  the 
Massaruas,  strongly  built,  of  lofty  stature,  atu!  of  a  deep 
black,  who  possess  the  same  Hottentot  type,  and  who 
indubitably  belong  to  the  same  group.  I  was  told  on 
the  Cuchibi  that  l>et«ccn  the  Cubango  and  the  Ciiando, 
but  a  good  deal  to  th  •  south,  there  existed  another  race, 
in  every  respect  similar  to  the  Mucassequcres,  both  in 
lyps  and  habits,  but  of  a  deep  black  l  olour.  In  con- 
sideration therefore  of  the  affinity  of  character,  I  have 
no  hesitation  in  admitting  that  the  Hottentot  group  of  the 
Ethiopic  raoe  extends  to  the  north  of- the  Cipe  as  far  as 
the  country  lying  between  the  Cubango  and  the  Cuando, 
passing  through  sundry  modifications  of  colour  and 
stature,  due  probably  to  the  conditions  under  which  they 
live,  to  altitude  to  the  great  differenoe  of  latitod^  or  even 
to  other  causes  dist  are  less  apparent." 

By  the  tfanc  Ifi^  Ffaito  reached  the  Baracae  territory 
and  fell  ia  wiOi  mt  hospitable  missionary  famfly  Coillard, 
he  bad  got  on  to  comparatively  well  known  ground, 
though  the  interest  of  his  story  is  sustained  to  the  very 
end  ;  and  even  here  he  succeeds  in  addirg  snmcthing  to 
our  knowledge  of  the  countries  through  which  he  i)assed. 
His  visit  to  the  Great  Fails  of  the  /.ambcsi,  and  his  illus- 
trations taken  from  various  points,  are  a  material  addition 
to  what  wc  know  of  tlieiii  from  the  narratives  of  1  r.  in„'- 
stone  and  Mohr.  Some  of  his  observations  are  worth 
(juof.iig,  i-s]i(  <  ialh  as,  under  circumstances  of  the  greatest 
danger,  he  succeeded  in  making  a  £sirly  accurate  survey. 
"  Mozi-oa-tunia  "  is  a  Basttto  word,  mranfag  "the  SRUnte 
is  rising,"  "  so  that  it  is  very  easy  to  suppose  bow  a  name, 
eommoB  among  the  natives  and  apparently  so  apt  and 
appropriate^  came  to  be  given  by  ttrangen  to  the  cataract 
hsdf. 

**Mw-m  tuHut  is  neither  move  nor  less  than  a  long 
trough,  a  gigantic  crevasse,  the  sort  of  chasm  for  which 
was  invented  the  word  abyss — an  abyss  profoimd  and 
monstrous  into  which  the  Zambesi  prctipitatcs  itself 
bodily  to  an  extent  of  1978  yards.  The  cleit  in  the 
basaltic  rocks  which  form  the  northern  wall  of  the  abvss 
is  ])ertectly  traceabij,  running  cast  and  we  t.  I'lrillel 
thereto,  another  cnormoi;-,  vi.iil  oi  basalt,  standing  i  [irin 
the  S'lmc  level,  and  no  yar<is  distant  from  it,  forms  ;l'e 
opposite  side  of  the  crevasse.  The  tcct  of  these  huge 
moles  of  black  bas.iU  form  a  channel  througii  which  the 
river  rushes  after  its  fall,  a  channel  which  is  certainly 
much  narrower  than  the  upper  aperture,  but  whose  width 
it  is  impossible  to  measure.  In  the  southern  wall,  and 
about  three-fifth  parts  along  it,  the  rock  has  been  riven 
asunder,  and  fbnos  another  gigantic  chasm,  perpen- 
^cdar  to  the  first ;  which  chasm,  first  taking  a  westerly 
curve  and  subseqiiently  beading  southwards  and  then 
eartwaid^  receives  die  river  and  conveys  it  in  a  capri- 
cioQS  dgtag  throttgh  a  perfect  mase  of  rocks.  The  great 


northern  wall  of  the  cataract  over  which  the  water  flows 
is  in  places  perfectly  vertical,  with  few  or  none  of  those 
breaki  or  irregularities  duit  ooe  is  accustomed  to  see 
under  such  circumstances.  An  enormous  volcanic  con- 
vulsion must  have  rent  the  rock  asimder  and  produced 
the  huge  abyss  into  which  one  of  the  largest  rivers  in  the 
world  precipitates  itself.  Undoubtedly  the  powerful 
wearing  of  the  waters  has  greatly  tnodified  the  surf.tce  of 
the  rocks,  but  it  is  not  difficult  for  an  observant  eye  to 
discover  clearly  that  those  deep  scarps,  now  separated 
from  each  other,  must  at  one  time  have  been  firmly  united. 
The  Zambesi,  encountering  upon  its  way  the  crevasse 
to  which  we  have  alluded,  rushes  into  it  in  three  grand 
cataracts,  because  a  couple  of  islands  which  occupy  two 
great  spaces  in  the  northern  wall  divide  the  stream  into 
three  separate  branches.  The  first  cataract  is  formed  by 
a  branch  which  passes  to  tbe  south  of  tbe  first  island,  an 
islud  which  occupies,  in  tbe  right  angle  assumed  by  tbe 
iqiper  part  of  the  cleft,  tbe  extreme  west.  This  branch  or 
arm  oooaequently  precipitates  itself  in  tbe  confioed  space 
open  on  the  western  side  of  tbe  rectangle.  It  is  196  feet 
wide  and  has  a  perpendicular  Ihll  of  262  (ieet,  tumbling 
into  a  basin  whence  the  water  overflows  to  the  bottom 
of  the  abyss,  there  to  unite  itself  to  the  rest  in  rapids 
and  cascades  that  are  almost  invisible,  owing  to  the 
thick  cloud  of  vapour  which  envelopes  the  entire  foot  of 
the  Falls.  The  island  which  separates  that  branch  of 
the  river  is  covered  with  the  richest  vegetation,  the  leafy 
shrubs  extending  to  the  very  edge  along  uhicli  the  water 
rushes,  and  presenting  a  most  marvellous  prospect. 
This  is  the  smallest  of  the  Falls,  but  it  is  the  most 
beautiful,  or,  more  correctly  speaking,  the  only  one  that 
is  reallv  beautiful,  for  all  dse  at  Mozi-oa-tunia  is  sub- 
limely faoniblc.  That  enormous  gulf,  black  as  is  the 
basalt  whidi  forms  it,  dark  and  dense  as  is  the  cloud 
which  enwraps  it,  would  have  been  chosen,  if  known  in 
biblical  limes,  as  an  image  of  tbe  infenial  regions,  a  beU 
of  water  and  darknestk,  more  terrible  perhaps  than  the 
hell  of  fire  and  light  Continuing  our  examinatioD  of  the 
cataract,  we  find  that  the  beginning  of  the  lunthein  wall, 
which  starts  from  the  western  cascade,  is  occupied  to  an 
extent  of  some  :i<S  yards  by  the  i-Iand  I  have  before 
alluded  to,  and  which  coiifines  ih at  liranch  of  the  river 
that  constitutes  the  first  Fall.  It  i  .  tlie  only  point  whence 
the  entire  wall  is  visible,  simply  In-eause  ;dong  that  :-pace 
of  .!i8  yards  the  vapour  does  not  completely  conceal  the 
depths.  It  was  at  that  point  1  took  my  first  measurements, 
and  by  means  of  two  triangles  I  found  the  upper  width 
of  the  rift  to  be  328  feet,  and  the  perpendicular  height  of 
the  wall  393  feet.  This  vertical  height  is  even  greater 
further  to  the  eastward,  because  the  trough  goes  on 
deepening  to  the  channel  through  which  the  river  escapes 
to  die  south.  At  that  point  likewise  I  obtained  data  for 
measuriag  die  he^t  In  my  first  measurements  I 
had  as  roy  base  the  side  of  328  feet,  found  to  be  the 
upper  width  of  the  rift ;  but  it  was  necessary  to  see 
the  foot  of  the  wall,  and  I  had  to  risk  my  hfe  to  do 
■o.  After  the  first  island,  where  I  m.ide  my  measure- 
ments, comes  the  chief  p.iit  of  the  cataract,  being  the 
portion  conijirised  between  the  above  isl.md  and  Garden 
Island.  In  that  spot  the  main  body  of  ilie  water  rushes 
into  the  abyss  in  a  compact  ma^s,  1312  feet  in  length, 
an  I  there,  as  is  natural,  we  find  the  greatest  depth. 
Then  follows  (.arden  Island,  with  a  frontage  of  132  feet 
to  the  rift,  and  afterwards  the  th  rd  Fall,  composed  of 
dozens  of  fails  wh'nh  occupy  the  entire  space  between 
Garden  Island  and  tlic  e  isi'crn  extremity  of  the  wall. 
This  third  Fall  must  be  the  most  important  in  the  rainy 
season,  when  the  masses  of  rock  whi(  h  at  other  times 
divide  the  stream  are  concealed,  and  but  one  unbroken 
and  enormous  cataract  meets  tbe  eve.  As  the  water  which 
runs  from  the  two  first  falls  and  from  part  of  the  third 
near  Garden  Island  rushes  eastward,  it  meets  the  re- 
mamder  of  the  third  Fall  coursing  west,  and  the  result 
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is  a  frightful  seething  whirlpool,  whence  the  creamy 
waters  rush,  after  the  mad  conflict,  into  the  narrow  rocky 


channel  before  alluded  to,  and  go  hissing  away  through 

the  capricious  zij,zag  chasm." 


Ftc.  4.— Moi!-0*-Tiiau  [ih*  VictJiU  Falb).— Tb*  W««  KalU. 

In  the  appendices  and  throughout  the  work  Major  Pinto  j  one  of  the  most  attractive  and  instructive  of  recent 
gives  many  astronomical  and  meteorological  observations  |  narratives  of  African  travel, 
which  are  of  real  scientific  value.    Aliogecher  his  work  is 


iTIENNE  HENRY SAINTE-CLAIRE  DEVILLE. 

\\rE  regret  to  record  a  serious  loss  to  French  chemistry 
*'  in  the  death  of  the  celebiated  professor,  Sainte- 
Claire  Deville,  which  occurred  July  1,  at  Boulogne- sur- 
Seine.  ittienne  Henry  Saintc  Claire  D^-villc  was  born 
March  11,  i8i3,  on  the  inland  of  St.  Thomis,  in  the 
Antillei,  and  was  of  Creole  origin.  Like  moit  of  the 
youth  in  the  French  colonies,  he  was  sent  to  Paris  to 
undertake  a  couric  of  study.  Of  his  two  brothers  who 
also  proceeded  to  France  to  enter  upun  active  careers,  one, 
the  late  Charles  Sainte  Clairc  Ueviile,  devoted  himself 
likewise  to  science,  and  we  have  had  occasion  mire  than 
once  to  refer  to  his  remarkable  geological  investigations 
in  these  pages.  While  the  Creole  clement  has  rarely 
lacked  in  the  artistic  and  literary  circlci  of  the  French 
capital,  we  b.;lieve  that  the  two  brothers  in  questio.i 
furnish  the  only  notable  instance  in  which  science 
has  pro.'itcd  from  the  highly  ima^initive  and  versatile 
Creole  temperament.  It  is  related  of  the  youn^  Heiiry 
that  on  completing'  his  collegiate  stu  lies,  he  hesitated  for 
a  long  time  in  making  his  choice  between  mu^ic  and 
s:icnce.  His  decision  was  due  in  a  great  measure  to  the 
enthusiasm  awakened  at  the  time  by  the  brilliant  lectures 
and  no  leis  br.lliant  investigations  of  Jean  Bapti:>tc 
Dumas.  Guided  by  the  counsels  of  the  latter,  he  equipped 
a  laboratory,  and  commenced  a  scries  of  investigations 
S9  fertile  of  results  that  in  a  short  time  he  was  ranked 
among  the  most  promising  of  the  younger  school  of 


chemists.  In  1844  he  catered  upon  professorial  duties  in 
accepting  iheChairof  Chemistry  in  the  Scientific  Facultyof 
Besan^on,  where,  notwithstanding  his  comparative  youth, 
he  was  appointed  dean  of  his  faculty.  In  1851  he  was 
called  u,jon  to  succeed  Balard  as  Professor  of  Chemistry 
at  the  ficoU  Nonnale  of  Paris.  Gladly  exchanging  the 
comi>arative  obscurity  of  .i  provincial  university  town 
for  the  manifold  advantages  of  a  Parisian  professorship, 
he  divoted  himself  with  such  ardour  to  the  duties  of  his 
new  position  that,  after  a  short  lapse  of  time,  the  labora- 
tory of  the  kcolf  Nonn  t!f  liecarnc  one  of  the  central 
points  of  chemical  investigation,  not  only  in  France  but 
in  all  Europe.  In  1S54  he  accepted,  in  addition  to  his 
usual  duties,  a  lectureship  at  the  Sorbonne,  which,  four- 
teen years  later,  was  chaigcd  for  a  full  professorship. 
His  favourite  field  of  artivity  remained,  however,  the 
P.cole  NormaU,  and  it  was  with  dilBculty,  son>c  months 
since,  that  he  felt  himself  called  upon  to  relinquish  active 
professorial  duties  in  consequence  of  rapidly  increasing 
feebleness. 

As  an  investigator,  Deville  made  his  dibut  in  organic 
chemistry  in  1840  with  a  remarkable  study  of  turpentine 
oil  and  various  derivatives  of  the  terpenes.  His  care- 
fully tahulaed  results  form  the  chief  basis  of  our  present 
knowledge  of  the  dilTcrenl  isomeric  states  of  this  group. 
Tney  were  followed  in  1842  by  a  research  on  toluene,  the 
importance  of  which  was  only  duly  felt  on  the  introduc- 
tion of  the  aniline  colours.  After  minor  investigations 
of  various  resins,  Deville  abandoned  organic  chemistry 
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to  devote  himadf  almoat  exclusively  to  the  inorganic 
branch,  and  announced  in  1849  his  first  grand  discovery, 
that  of  nitric  onde.  By  demonstrating  the  existence  or 
this  interesting  and  important  compound,  as  lesulting 
from  the  action  of  chlorine  on  silver  nitrate,  sAgNO,  + 
C'L  =  sAgCl  +  O  4- N,.<>,,  Dcvillc  did  much  to  stimu- 
late the  theoretic.il  speculation  of  the  <iay,  especi- 
ally among  the  opixincnts  of  the  school  of  Gcrhardt, 
whose  theories  did  not  rcc<>>;nise  the  possibility  of  the 
einsteoce  of  monobasic  acii!  anhydrides.  After  a  few 
years  devoted  10  varied  studies  of  metallic  carbonates 
and  new  analytical  processes,  he  commenced  in  1855  the 
lamovis  research  on  mct<illic  aluminium,  whicli  proved  to 
he  one  of  the  crowning  features  of  bis  lifework.  Furnished 
uith  ample  means  by  the  munificence  of  Napoleon  III., 
he  was  enabled  to  carry  out  experiments  on  a  large  scale, 
and  so  rapid  was  his  raccess  tint  even  in  1855  he  dis- 
played  at  the  Exhibition  of  Paris  massive  bars  of  dris 
handsaine  metal,  wfaidi  pKi^ooriy  had  aeaicdy  been 
seen  in  a  pure  state.  The  study  of  this  metal  and  its 
metalluigical  production,  as  well  n$  of  the  various  com- 
pounds of  aluminium,  carried  out  during  a  series  of  years, 
forms  one  of  the  most  remarkable  and  CHmplcto  contribu- 
tions made  to  inorj;anic  <  bcmistry  witliin  a  rci  cnt  jK  riod. 
Seville's  perfected  process  for  liie  pitp.iration  of  alu- 
minium, as  carried  out  in  the  t\\o  French  and  the  single 
Ilnj^hshestabhshmcnl  in  which  ahmc  thismctal  is  obtaine*!, 
consists  ciscnlially  in  healing  the  double  salt  of  aluminium 
and  sodium,  AICI3.NACI,  with  metallic  sodium,  fluor- 
spar or  cr)'olite  being  added  as  a  flux.  The  metal  thus 
ootained  in  the  form  of  a  solid  regulusis  used  for  a  large 
variety  of  objects  where  lightness,  strength,  and  freedom 
from  oxidation  are  demanded,  and  forms  the  essential 
part  of  numerous  valuable  alloys.  It  has  £uled  fKutly  to 
meet  the  extended  use  to  whidi  Deville  loolted  forward, 
on  account  of  its  comparatively  high  price  and  the  diffi- 
culty of  welding  the  metal.  Among  other  industrial 
branches  which  we  owe  to  Devillc's  efforts  to 
create  the  manufacture  of  aluminium,  such  as  the 
limdu  tion  of  bauxit  and  cryolite,  mention  shoitid 
esj)cciaily  be  made  of  the  manufacture  of  metallic 
sodium,  the  price  of  Mhich  tank  in  ten  year?  from 
2,000  francs  to  15  francs  per  kilogramme.  Dev  ille  s 
researches  in  this  direction  and  hi-,  various  metlio<is  of 
manufacture  are  to  be  found  ///  exUnso  in  his  classical 
wo-k,  Df  [alumiiiiuns.  scs  proprUlt'St  ir'i.,  1859.  In  union 
with  Caron  he  applictl  in  1863  the  method  found  success- 
ful in  the  case  of  aluminium  (o  the  production  of  magnesium, 
and  thereby  created  a  second  branch  of  industry.  The 
manufacture  of  this  metal, although  confined  to  an  annual 
production  of  about  ten  tons,  is  fiilly  as  toteresting  and 
uwenioas  asthat  which  places  aluminium  within  the  reach 
of  the  industrial  and  scientific  world.  In  this  connection 
mention  should  be  made  of  his  exhaustive  researches, 
chiefly  in  company  with  Di5bray,  on  the  met.als  of  the 
plitinutn  group  (1S59  1S62).  in  the  course  of  which  he 
succecik-d  for  the  fust  time  in  fusing  larj^c  iiuantilics  <>{ 
platinum  by  means  of  the  ox>h\droj;en  blowpipe.  The 
phenomena  acr()m]>.inyini,'  the  high  tcn;peiatures  so  all- 
important  in  the  ineialiurgical  operations  just  alluded  to, 
gradually  assumed  a  leading  place  amongst  the  subjects 
of  Deville's  researches.  After  successfully  devising  lamps 
and  furnaces  by  means  of  which  a  high  d^ree  of  heat  was 
attainable,  and  methods  fay  which  the  temperature  could 
be  measured,  he  proceeded  to  study  a  variety  of  reactions 
talcing  place  at  temperatures  scarcely  readied  before  his 
time.  First  among  the  results  obtained  in  this  direction 
teference  should  be  made  to  the  variety  of  crystallised 
minerals  preprcd  artificially,suchaswillemite,greenockite, 
nreon,  periclase,  staurolitc.  Ac .  This  branch  of  research 
has  been  so  ably  followed  up  by  scholars  of  Deville,  thai 
but  few  natural  mincr.als  exist  nowadays  of  which  artificial 
counterparts  have  not  been  prepared.'  CJf  much  greater 
importance  were  the  nnmenms  determinations  of  the 


vapour  densities  of  bodies  which  are  ordinarily  solid, 
such  as  the  chloiides  of  ahmtinium^  of  iron,  and  of 
vaiions  rare  metals,  by  means  of  which  the  molecnlar 

weights  of  numerous  compounds  have  been  satisfactorily 
obtained.  By  far  the  most  important  of  Deville's  thermal 

j  investigations,  tho^c  wliich  have  rciulercil  tli'.  f;:.ir.<iest 
services  to  theoreii(  al  chemistry,  arc  connected  witlihis 
noted  d:scovcry  of  the  principle  of  dissociation  in  1S57. 
This  jiriiiciplc,  whi -li  explain";  a  variety  of  hitherto  ano- 
malous  occurn  tici among  tni  iiiial  phenomena,  may 
briefly  be  considered  as  tlie  property  of  many  com- 
pound bodies  to  undergo  partial  decomposition  ntidcr 
the  influence  of  heat  in   confined  spaces,  until  the 
liberated  gas  or  vapour  has  attained  a  certain  tension 
greater  or  less  according  to  the  temperature.    So  long 
as  this  temperature  remains  constant,  no  further  decoto- 
position  taxes  places  neither  does  any  portion  of  the 
separated  elements  recombme.    If  the  tempenture  be 
-raised  decomposiiioo  seooBUDcnces,  and  continues  unUl 
a  higher  tension  of  the  liberated  gas  or  vapour,  deiinite 
for  that  particular  temperature,  is  attained.    If  the  tem- 
perature falls,  recomposition  ensues,  until  the  tension  of 
the  residual  gas  is  rt  Juccd  to  that  rnrrc^ponds 
i  with  the  lower  temperature.    The  eiuif.ciation  ot  this 
i  simple,    but   far-reaching    principle   has   thrown  light 
j  upon  a  number  of  phenomena,  such  as  the  formation  of 
miner.il>,  the  apparent  volatilisation  of  solids,  &c.,  and 
I  has  been  the  fruitful  source  of  countless  novel  dis- 
coveries. 

The  number  of  different  stibjects  touched  upon  by 
Deville  during  his  long  career  of^  investigation,  has  been 
80 great  that  we  are  forced  to  simply  allude  in  conclusion  to 
several  notable  researches,  such  as  that  on  boron  in  com- 
pany with  W6hler  (1857),  preparation  of  siliclum,  and  its 
compounds  with  copper  (1803),  a  new  calorimeter,  and 
the  changes  attendant  tipoa  the  mnctutc  of  liquids  (1870), 
the  examfaiation  of  a  large  variety  of  mmerals  and 
natural  products,  &c. 

In  reviewing  the  lifework  of  .Saintc-Claire  Deville,  we 
arc  struck  constantly  by  the  predominaru:e  of  one  qu.ility 
— that  of  simplicity  ;  a  quality  so  eminently  character- 
istic tif  the  man  in  his  social  relations,  as  wcW  a>  in  his 
scientific  labours,  that  perhaps  no  ])hrase  could  describe 
him  better  than  that  of  the  French  liunsen.  Like  his 
great  fellow-worker  across  the  Rhine,  lie  has  been  able 
to  find  abundant  material  for  the  cxerci>c  of  his 
genius  in  attacking  the  still  unsolved  problems  of  in- 
organic chemistry;  like  him  also  he  has  held  himself 
aloof  in  a  great  measure  from  the  polemics  prevalent  in 
the  modem  school  of  chemists;  the  same  charming 
simplicity  characterises  his  apparatus,  bis  methods,  the 
few  fimdamental  prindples  he  has  enunciated.  As  a 
professor  Deville  was  deeply  beloved  by  his  sttidents,  to 
whom  he  was  in  turn  greatly  devoted  ;  responding  readily 
to  all  demands  on  his  time  and  thought,  ar.d  nuking  use 
of  his  vast  inliucm  e  to  further  the  interests  cif  those  who 
evinced  special  merit.  His  proverbial  tei'.derncsi.,towards 
trembling  candidates  in  the  public  examinations  rendered 
him  eminently  popular  in  student  circles. 

"V'oyons,  Monsieur,  dc  tiuoi  est  composdc  I  cau?  .  -  . 
d'O  ?" 

"  Xygcne,"  repondait  I'l^l^ve. 

"  Et  encore  ?  .  .  .  d'hy  .  .  .  ?" 

"  Drogine,"  ajoutait  le  candidal. 

"Cost  ceu.  Monsieur,  merci !" 

Sainte-Claiie  Deville  was  elected  a  member  of  the 
French  Academy  in  1861.  A  year  before  he  had  been 
dected  a  honorary  member  of  the  Chemical  Society  of 
London.  He  was  the  recipient  of  numerous  other  marks 
of  recognition  frcirn  foreign  societies  and  governments.  A 
few  years  since  lie  received  the  commission  of  preparing 
the  normal  iniei nritioual  metre  measure,  a  task  which 
brought  upon  him  much  labour.  While  holding  aloof 
from  politic^  Deville  was  hig^y  nsaidcd  In  the  budness 
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world,  and  was  a  director  in  the  Parisian  Gas  Company 

anil  thf  1-aslcrn  Railway  nf  France.  ! !  is  famil)'  rel.itLiJus 
«ere  sin>^ularly  happy,  lie  leaves  bchaid  him  a  group 
of  five  sons.  In  adtlition  to  the  treatise  on  aluminium 
already  alluded  to.  Devillc  wai  the  author,  in  company 
with  1  icbrav .  (>{  an  c  xh.'iiistive  work  in  tWO  TOlllllieS  OD  tbc 
"  M^taUurgie  du  Plaline  "  (1863). 

T.  H,  N. 


CONVERSAZIONE  AT  KING'S  COLLEGE 

ON  Saturday,  July  2,  a  brilliant  and  snccessltil  conver- 
sazione, given  by  the  Council  and  tbe  Academical 
StafT  of  King  s  Coliet^e,  biou^li;  to  a  conclusion  the 
celebration  of  the  fiftieth  annivcisai)  of  the  opening  of 
the  College.  In  the  afternoon  11. R  H.  the  I'rince  of 
Wales,  accompanied  by  H.R  II.  the  Prinre^^  cif  Wales 
distributed  the  College  prizes.  -.iccessful  siuilent ^,  and 
the  College  rooms  were  convcricd  into  tastefuli)  decorated 
dr.iwing-rooms  and  picture  ^'aUcriei,  in  which  were  eidii* 
bited  many  verj*  choice  pictures  and  works  of  art. 

The  librarj'  was  furnished  with  microscopes  which  had 
been  lent  by  members  of  the  Microscopic  Society.  The 
large  entrance  hall  and  the  front  of  the  College  were 
brilliantly  Ugbted  by  tluM  Crompton  electric  ligliM^  which 
burnt  wlm  reiDarlable  iieadiiMis  throughout  (Ee  evening. 
In  tbe  scientific  dcputnent,  tbe  museum  of  King  Geoige 
III.  contains  an  unrivalled  coHection  of  mechanical  and 
physical  apparatus,  and  is  especially  rich  in  apparatus  of 
historic  interest.  The  ouclcus  of  the  collection  was  pre- 
sented to  the  College  by  Her  Majesty  the  Oueen  in  1843, 
when  the  museum  was  opened  b)  Prince  Albert,  who 
then  witnessed  some  of  the  c\pcrimcnts  of  Sir  Charles 
Wlieatstoiie  on  the  electric  lekur ii>h.  Important  addi- 
tions have  been  made  to  the  (  tiun  of  apparatu-i  by 
the  Professors  of  Natural  Philosophy,  and  at  his  death 
Sir  Ciiarlcs  Wheatstonc's  valuable  collection  was  be- 
queathed to  the  museum.  Among  the  interesting 
teatures  in  the  rousctini  are :  calculating  machines  of 
Cavendish  and  others,  Appoldie  centrifugal  {Nunp^ 
Newcomen*s  model  of  his  steam-engine,  original  forma 
of  Danidl's  battery,  Siberian  loadstone  used  for  his 
indnction  sparic  by  Faraday,  original  Wbeatstone^s  bridge, 
early  forms  of  stereoscope,  early  forms  of  electrical 
machines,  polar  clocks  and  shadow  clocks,  De  Kem- 
pclen's  talking  m.nchine. 

From  its  foundation  in  1868  the  Physical  Laboratory, 
now  called  the  Wheatstone  Laboratory,  ha.?  been  under 
the  direction  of  Prof  W.  Grylls  Adams.  Among  the 
interesting  apparatus  exhibited  in  this  dcjiartincnt  were 
the  \\  heatstone  Colleotion  of  clfctric.il  appar.it\is  for 
1  \h;b;t,o:i  in  Paris,  dynamo-electric  maclunes,  diffraction 
spcctraj  an  optical  bench,  showing  interference  of  light, 
measunog  pmriscopes,  with  univeml  motioat  for  the 
eact  measurement  of  crystals,  and  vecwun  tubes  in  great 
variety,  including  a  vcrv  beautiful  coronet  The  great 
event  of  tbe  eveaine  in  the  Pbjrsical  DcoMtment  was  the 
exbibMon  for  tbe  first  time  in  England  of  tbe  Faure's 
secondary  battery  or  reservoir  of  electricity.  Two  boxes 
of  this  battery,  which  had  been  previously  charged  from 
a  dynamo-electric  machine,  and  li.ul  then  been  brought 
to  the  College,  were  capable  of  htalin^'  and  keeping  heated 
tLi  bri>;ht  redness  a  platinum  wire  2  metres  long  and  i 
millimetre  in  diameter.  Six  boxes  wcrctound  to  he  sutii- 
nent  to  caiKc  .Sw.m  electric  lamjis  to  glow  brilliantly. 
Twelve  of  the-^e  boxes  supplied  a  pedestal  of  L;\ne-Fox 
lamps,  supplied  by  the  l  .r  tirh  I^lcctric  Light  Com[).my, 
and  durin|r  the  evening  the  Physical  Lecture  Theatre  was 
brilliantly  illuminated  by  twenty  Swan  lamps  of  the  latest 
type  with  the  current  from  twelve  other  bo.xes  of  Faure's 
secondar)-  battery.  It  was  shown  that  by  means  of  these 
boxes  of  electricity  the  lighting  of  private  bouses  by 
dectrldty  was  abeady  an  accomplished  foct 


THE  COMET 
"^^E  bave  iccdved  the  foUowing  cemmwntcations 

At  about  nL.  om.  G.M.T.  on  June  29  a  transit  of 
the  "following "nuclear  jet  of  the  great  comet  over  a  star 
of  8m.  was  observed  by  Mr.  N.  E.  Green,  of  39,  Circus 
Road,  St.  John's  Wood,  and  by  me,  with  a  la^-inch  re- 
flector belonging  to  Mr.  Green.  l.)ermition  was  very 
good  and  tranouiL  As  the  star  became  involved  in  the 
^t  it  gradually  increased  in  sisei  and  when  seen  thioi^ 
the  brightest  part  of  the  jet  traversed  resembled  an  ilr 
defined  planeUry  disk  about  3"  in  diameter.  At  ftds 
moment  the  comet  seemed  to  have  two  nuclei  similar  in 
aspect  and  brightness. 

The  effect  of  the  cometary  matter  on  the  star's  image 
resembled  that  of  ground  glass,  not  that  of  fog  ;  the  image 
of  the  star,  being  dil.ited  into  a  patch  of  nearly  uniform 
brightness,  instead  of  pre-cnting  a  sharp  central  point 
with  a  surrounding  halo.  Cirro-stratus,  jiassing  into  rain- 
cloud,'produces  on  the  appearance  of  the  sun  an  effect  the 
counterpart  of  that  prodused  by  the  cometary  emitted 
matter  on  the  star.  There  was  not  sufficient  li»it  for  the 
use  of  the  spectroscope,  the  star,  afterwards  i&itified  as 
B.D.  +  6j°,  519,  bsing  fainter  than  Sm. 

The  transit  of  the  jet  occupied  about  3m.,  and  the  star 
slowly  resumed  its  ordinary  appewancc  and  dimension^ 
the  image  contraetiMg  as  the  centre  of  tbe  jet  left  dw  stw 
behind.  A  transit  oT  this  kind  has  not  frequently  been 
observed,  at  least  under  such  favourable  conditions  as  to 
brightness  and  definition  of  the  objects,  and  it  i-  to  be 
hoped  that  others  may  have  been  as  foriun.ile  as  .Mr. 
Green  and  ti  c  undersigned. 

If  the  point  which  obeys  the  Newtonian  law  be  a  solid 
body,  the  observation  Just  recorded  i.  ein^  to  -  how  that  its 
true  outline  would  probably  be  rendered  unrcco;,'nisable, 
and  its  aspect  totally  altered  by  the  (refractive .')  pow  er  of 
tbe  coma  and  jets.  Charles  £.  Burton 

38,  Bavday  Road,  S.W.,  July  I 

Tm;  following  is  an  cxtendt-d  li-i  of  places  obtained 
with  tlic  transit-circle  when  the  comet  fi^md  smt  Polo  t— 
Gicuwftch  Mmb      ^*     - .  Ofcntvtd  Nottli  Pstef 
Du«.  11dm  of  R/l  dillUM(uDcan«ct«d 

ob«rv»tioii.  for  parallax) 

h  'm.      \.  h    m.     %  t      •  ** 

(d)'June23  ...  II  30  54-4  ...  5  34  55-2  ...  44  53  K>'6 

(*)    ..    24  -  »>  30  42  6  ...  5  38  39  9  ...  40  3S  33*7 

(f)  „  25  ...  II  30  58-3  ...  s  43  52  a  ...  36  38  a7  4 
{d)  „  27  ...  II  33  a«  ...  5  S«  So*a  .  29  46  5  8 
{*)  „  aS  ...  —  •  ...  —  ..  2O  49  45  o 
(/)  „    29  ...  II  37  39  3  ...  6   5  20-5  ...  24  II  37-9 

(g)  „  30  ...  II  41  3-9  ...  6  12  42-2  ..  21  50  26  3 
(4)  July  I  ...  II  45  IV9  ..  6  20  55-5  ..  19  44  41-3 
(')     >.     2  ...  II  so  31  9  ..  6  30   4-9  ...  17  52  59  6 

I\,  i)uirks.—[,i)  The  nucleus  distinct  but  nebulous.  Tail 
bright,  and  estimated  15°  in  length.    Observation  good. 

{h)  Observation  difficult,  owing  to  cloud. 

(c)  Nucleus  better  defined  than  on  June  33,  but  not  SO 
bright.  Length  of  tail  estimated  at  15°.  Observation  good. 

Ul)  Observation  fair,  very  doudy.  Tail  I2°-J5*'  loig. 

(f)  Observed  tbroagh  short  break  in  cloads.  Tail  ifl^ 
in  length. 

(/)  Observation  very  good.   Tail  lo^. 

(/)  Cbservati^n  very  good.  Nucleus  smaller  and fointer 

than  on  preceding  nights.    Tail  \o  . 

(h)  Observation  very  good.    Tail  9'. 

(/)  \'ery  faint,  obser\'ed  through  haie.    Tail  8\ 
Radcliffe  Observatory,  Oxford  E.  J.  STOMB 

My  chief  object  in  writing  to-day  is  to  explain  a  word 
in  my  letter  of  June  28  (p.  aoo)  that  is  quite  open  to  inis- 
interptetatioa  In  examining  the  bead  of  Comet  b  1881 
with  a  small  dhect-vision  spectroscope  and  a  narrow  dit, 
I  saw,  on  June  27,  three  bright  lines  or  bands  on  a  faint 
continuous  spectrum.   Two  of  the  lines  were  strong  and 

'  The  obicrvca  R.A.  and  G.M.T  for  June  aj,  icpofUd  ia  bll^Mkli 
Kat(>*«  (p.  300},  ibould  be  dtcrtattd  one  niiirale,  at  tlwtf*. 
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near  together,  and  of  a  bluish-grccn  ;  the  third  was  much 
fainter  and  with  very  little  apparent  colour,  but  easily 
seen  as  a  bright  line.  1  called  these  "  three  green  lines," 
as  that  was  the  general  appearance  in  the  field  of  view, 
and  I  had  no  intention  of  fixing  the  positions  of  the  lines. 
The  words  however  require  explaniation,  as  they  would 
naturally  be  understood  as  restricting  the  bands  to  a 
definite  part  of  the  spectrum.  On  July  i,  shortly  before 
midnight,  I  examined  the  position  of  thc<ie  lines  more 
carefully,  keeping  the  slit  sufficiently  open  to  secure  a 
fairly  strong  continuous  spectrum  from  the  nucleus  in  the 
centre  of  the  field,  whilst  the  bright  lines  extended  along 
the  whole  length  of  the  sliL  I  could  then  see  clearly  that 
the  two  strong  bands  were  in  the  green  and  blue,  and 
that  the  fainter  line  was  almost  at  the  extremity  of  the 
more  refrangible  end  of  the  spectrum  visible  in  the  small 
spectroscope  used,  and  would  therefore  be  situated  in  the 
violet  or  purple. 

The  comet  on  the  night  of  July  1  was  very  much 
diminished  in  brilliancy,  but  at  midnight  it  could  still  be 
traced  by  aid  of  a  binocular  through  at  least  7°.  The 
nucleus  shone  as  a  2°3  magnitude  star,  and  under  a  con* 
siderablc  ntagnifying  power  it  was  found  to  have  lost  most 
of  the  interesting  features  of  June  27.  The  double  enve- 
lope, so  well  delined  in  outline  a  few  days  previous,  had 
disappeared,  and  ther^  now  remained  only  the  bright 
nucleus  bounded  towards  the  tail  by  two  arcs,  one  on 
either  side  of  the  centre,  from  which  those  rays  seemed 
to  spring  which  moved  slightly  in  the  direction  of  the 
sun,  and  then  bent  round  to  help  in  forming  the  tail  A 
mass  of  light  surrounded  the  head,  but  this  faded  away 
^dually  into  a  nebulous  outline.  The  light  from  the  tiil 
diminished  very  rapidly  as  the  distance  from  the  head 
increased.  Asub  Poio  transit  of  the  centre  of  the  nucleus 
gave,  for  July  1,  iih.  50m.  7s.  G.M.T.,  the  following 
position  uncorrected  for  parallax  and  aberration  : — 
R.A.  6h.  20m.  S3S.-5I  ;  N.  Decl.  70"  14'  S3'7. 

S.  J.  Perry 

Stonyhurst  Observatory,  Whalley,  July  4 

I  INCIX)SF.  three  drawings  of  the  comet  made  on 


hydrocarbon  spectrum  very  distinctly.  No  bands  were 
seen  in  the  tail,  but  only  in  the  immediate  proximity  of 
the  nucleus.    On  the  29th  the  comet  was  much  fainter; 


FIj.  a,— a  —  small  »lar. 

t'»e  bright  jet  had  disappeared,  giving  place  to  a  fan,  of 
\\  hich  the  left-hand  side  was  the  brighter.  A  small  star  was 
seen  through  the  co  Jia,  o,  which  the  comet  rapidly  passed. 


//  t'\t  2!':  Joni' 


FiC. 


the  27lh,  29tb,  and  30th  ult.  On  the  27th  ithe  bright  je 
exteading  froni  the  nucleus  was  very  plaio,  and  gave  tlx 


Fib. 


Last  nig'it  (30th)  the  fan-shaped  projection  had  nir- 
rowed  consiJerably  and  a,jparenily  cxtenitcd  farther  from 
the  nucleus.        '  A.  Percy  Smith 

Temple  Oaserratory,  Ru^by,  July  I 
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I  HAVE  mjde  some  sketches  of  this  conjct,  and  have 
taken  some  photographs  with  the  j-foot  reflector.  Par- 
ticulars of  the  latter  may  be  useful. 

On  1*16  night  of  June  24  the  comet,  which  was  very 
brilliant,  presented  the  appearance  of  Fig.  i  ;  the  nucleus 
vcrybri;|ht  and  some  6"  in  diameter,  and  not  in  the  centre 
of  he.^(l.  Photojjraphs  with  two  minutes'  exposure  gave 
a  decided  impression  on  the  gcl.itinc  dr)-pl.atc ;  with  I 
Iwcnty-one  minutes'  exposure  the  image  was  very  dense, 


Mvi.  ■.— Jimc  14,  ish.  to  13b. 


and  the  small  bright  tail  that  proceeded  from  the  nucleus 
comes  out  well,  but  owing  to  the  rapid  motion  in  declina- 
tion the  imai;c  of  the  nucleus  appears  as  a  trail  some 
quarter  of  an  inch  long. 

On  June  25  the  appearance  of  the  comet  was  altered, 
the  club-footed  mass  of  light  had  disappearc<l,  and  the 
nucleus  presented  a  rayed  appearance. 

Photographs  were  taken  with  similar  results  to  those 
obtained  on  the  24th,  but  a  dense  image  of  the  nucleus 


Kti^-  a. — jutic  25,  jjli.  int. 


was  got  with  one  minute's  exposure.    The  intensity  of  1 
light  must  quite  equal  that  of  a  seventh  magnitude  star.  1 
The  small  bright  tail  was  still  very  apparent,  but  between 
it  and  the  edge  of  the  large  tail  proper  there  was  a  de- 
cided dark  space  on  the  p  side.    At  I3h.  35m.  the /  side 
w-as  noted  to  be  much  the  brightest;  this  change  must  have 
taken  place  very  suddenly,  as  it  had  been  specially  noted  , 
just  before  as  being  the  faintest  side  of  the  tail.    Fig.  2 


was  taken  before  this  was  noticed.  Cloudy  nights  inter- 
vened till  the  39ih.  I  had  in  the  meantime  fitted  a  fine 
screw  to  the  plate-holder,  and  found  th.it  by  giving  this 
screw  a  certam  calculated  part  of  a  turn  every  half  minute 
for  twenty  minutes,  1  got  a  fair  negative  (I  beg  to  forward 
till:;  for  your  inspection)  without  any  of  the  distortion 
caused  by  the  motion  in  decUnation. 


Kic.  3. — J »y,  ijn.  »;m. 


The  comet  was  obs'^rvcd  to  have  changed  to  a  much 
more  s)'mmetrical  form  (see  Fig.  3).  The  conditions  under 
which  the  photographs  were  taken  were  not  very  favour- 
able :  the  mirror  and  flat  were  not  at  the  best  as  regards 
polish,  and  the  plates  were  about  two  years  old. 

A.  AiNSLIE  Co>rMOM 

The  comet  engaged  the  attention  of  the  Paris  Academy 
of  Sciences  at  their  sitting  last  Monday  week,  and  we 
give  the  following  extracts  from  the  papers  communi- 
cated. 

Admiral  Mouchez  writes  as  fallows: — "This  comet, 
which  was  obser\'ed  for  the  first  time  seventy-four  years 
ago  by  an  Italian  monk  on  September  9,  1807,  was 
observed  by  Pons  eleven  days  afterwards  at  Marseilles 
on  the  20th,  and  remained  visible  till  March  27,  1808; 
during  this  long  period  it  was  possible  to  make  a  large 
number  of  observations,  so  that  Uessel  could  for  the  first 
time  calculate  its  elements ;  and  he  found  that  the 
period  of  its  revolution  must  be  comprised  between  1404 
and  2157  years,  and  was  probably  1714  year^.  The  cal- 
cul.ations  being  revised  and  aceount  taken  of  new  per- 
turbations, a  period  of  174  years  was  arrived  at.  The 
observations  made  during  its  second  appearance  will 
doubtless  render  it  po-sible  to  determine  the  causes  of 
perturbations  or  the  errors  of  calculation  and  observation 
which  have  rendered  its  present  return  so  unexpected. 

"  M.  Tisserand  has  called  my  attention  to  a  comet,  not 
catalogued,  but  cited  in  .Struyck's  work,  '  Vervolg  \-an  dc 
Ueschryving  der  .Suatsterren'  (Amsterdam,  1753),  which 
appears  to  have  been  seen  at  the  Cape  of  Goo<i  Mope  in 
1733,  just  seventy-four  years  previous  to  1S07  ;  the  want 
of  precise  observations,  doubtless,  did  not  allow  of  calcu- 
lating the  elements ;  but  the  identity  of  the  period  and 
the  comet's  appearance  in  the  southern  hemisphere  lead 
us  to  suppose  that  it  is  the  same  comet  as  we  observe 
now,  and  which,  from  some  cause  difficult  to  conceive, 
■icems  not  to  have  been  observed  in  Europe  after  its 
passage  through  pcrihilion.  Perhaps  the  Dutch,  to  whom 
the  Cape  of  liuod  Hope  then  belonged,  will  find  in  their 
archives  some  documents  which  will  enable  Ui  to  utilise 
this  old  observation,  to  which  I  have  invited  the  attention 
of  M.  <  uidemans,  the  learned  and  able  astronomer  of 
Utrecht." 
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M.  Bigourdan  says  he  first  perceive  l  tlic  comet  on 
June  22  at  ijh.  30m.  Tie  following'  elements  are  deduced 
from  the  observation  at  Kiel  (where  the  comet  was  seen 
two  hours  earlier  than  at  Paris)  on  June  23,  and  the  two 
foUowiag  at  Paris 

Pari!  Mean  Aprarcat  AmhioI 

h.   ni.      s.  n.  m.      i.  ,  ^ 

June 24  ...   9  SI  260  ...  5  38  21  84  ...  +49  5  31  6 
26  ...  10  46   S'S  ...  5  47  22-66  ...  +56  so  2-4 

Penhdkia  pMMge^  18S1,  June  16-59806 

m    ^  2(45  iz  59  i 

a  =  270  57  SI  /  Mean  eqtun.  i88ix>. 

log.  1*866099 

ItepnMaMlioa  of  omui  obtenatioD 
lakwcitaila ...       ...  (o-Qcotil-    7  7 

lalatUnAe    o-C        =  -43 

The  last  etemeats  obtained  liy  Beasel  for  the  great 

comet  of  1807  are  as  follows  :— 

Perihelion  ponage,  1807,  September  1874337  mean  Paris  time. 
•  s  S70  54  42  ) 

a  «  SM  47  II  >  Mean  CQiiin.  1807. 
f  -  61  10  as ) 
kf.  f  ■  l'8io»3t58 
t  =  0-995,4878 

Wi^  regard  to  the  physical  constitution  of  the  comet, 
M.  Wolf  points  out  that  while  Co^jgi.-i's  comet  (1S74)  -the 
ddy  large  comet  visible  on  the  horiztn  of  I'. iris  since 
spectrum  analysis  came  into  u^c— was  at  first  telescopic, 
developed  rapidly, and  disippcarcd  at  the  most  interesting 
siag&  the  present  comet  comes  to  us  already  very  much 
developed  after  its  passage  through  perihelion.  The 
transfonnations  of  tne  nucleus  and  its  envelopes  are 
extiemdy  rapid  (as  the  drawings  show).  In  the  large 
tdescope  die  sesmentatioa  of  the  licad,  which  Rond 
fraiid  In  Dooatri  cometywaa  distinetty Tisible  on  June 
24 1  the  smallest  instruments  did  not  show  it 

"The  new  comet  represents,  then,  the  second  period  of 
development  of  one  of  these  curious  stars,  of  wli.rh  we 
have  the  first  only  in  Co^^yia's  comet.  Its  study  enables 
us  to  follow  the  transformations  of  the  envelopes,  and  to 
complete  what  inform.ition  the  comet  of  1^74  supplied 

"From  the  standpoint  nt  spectrum  analysis  '.ve  m.iy 
now  correct  a  premature  conclusion  which  might  be 
deduced  from  our  observations  of  Coggia's  comet  in  1874. 
That  comet,  from  May  19,  presented  the  continuous  and 
nearly  linear  spectrum  of  the  nucleus,  traversed  by  the 
three  bright  bands  characteristic  of  the  light  of  comets 
(wluch  I  nave  found  in  more  than  a  dozen  of  these  stars). 
But  on  Julv  13,  the  evening  of  the  last  obser\-atioo  pos- 
sibly the  bands  haa  nearly  disappeared,  while  the 
spectrum  of  the  nucleus  was  become  much  brighter. 

Must  we  therefore  conclude  that  the  incandescent  gas, 
carburetted  hydrogen  or  other,  to  which  these  bands  arc 
due,  disappear  as  the  comet  is  developed,  giving  place  to 
the  light,  proper  or  borrowed,  of  the  nucleus?  The  ob- 
scr\'ation  of  the  new  comet  clucniatcs  this.  It  rises 
rapidly  from  the  horizon,  in  the  same  region  of  the 
sky  where  Coggia's  comet  descended  to  disappear,  too 
quickly,  below  the  horizon.  Now  on  June  24  its  spec- 
trum, observed  with  the  same  instrument  as  was  used  in 
1874.  was  reduced  nearly  to  a  continuous  ribbon  j^ivcn 
by  tne  nucleus;  the  nebulosity  only  gave  a  broad  and 
very  pale  bond,  well  terminated  on  the  more  refrangible 
sidy  diffuse  on  the  other ;  the  other  bands  of  comets  did 
not  exist,  or  at  leatt  one  coald  only  suspect  their  exist- 
ence in  the  neighlKnirhood  of  the  nucleus.  But  yester* 
day  (June  26)  the  comet  was  already  far  from  the  horizon, 
and  when  the  sky  -.v  is  pure  the  three  bright  bands 
appeared  with  ereat  distinctness,  i  he  green  band  espe- 
cnuir  was  bright^  longer  than  the  two  others,  and  ifif 


tinctly  Iimiie<i  on  the  less  refrangible  side  (wave-length 
516).  On  this  side  it  seeemcd  bordered  by  a  dark  space, 
as  in  the  spectrum  of  Coggia's  camet.  As  in  the  latter 
the  red  is  the  only  colour  pretty  visible  in  the  spectrum  of 
the  nucleus,  and  it  is  sliehtly  dilated.  The  ulterior 
observations  will  show  whether  these  bands  will  continue 
to  develop.  We  are  put  on  our  guard,  in  any  case, 
agabst  die  eflixt  resulting  ftom  Aflerraoe  of  altitude  of 
the  comet 

"The  total  quantity  of  lij^'ht  given  by  the  li  .ul  of  the 
comet  is  considerable,  and  many  persons  l!.i\c  tried  to 
compare  it  to  a  star  of  ihe  lirst  magnitude.  In  reality  its 
intrinsic  brightness  is  very  slight.  I  had  occasion  last 
night,  by  slightly  dispLicing  the  telescope,  to  look  at  the 
spectruni  of  a  star  ot  fifth  or  sixth  magnitude  ;  the  line  of 
light  produced  was  at  least  as  bright  as  the  spectrum  of 

the  nucleus." 

Adnural  Mouchez  having  put  at  M.  ThoUon's  disposal 
the  i4-in.  equatorial  of  tlie  Observatory,  the  latter  made 
some  spectroscopic  observations  of  the  comet  on  the 
nights  of  June  24,  25,  and  sti^  with  the  following 
results: — 

The  nucleus  of  dieeomet  fpves  a  prat^  bright  con- 
tinuous spectrum,  on  which  one  can  dtttmguish  neither 
bands  nor  lines.  The  nebulosity  surrounding  the  nucleus 
gives  three  b.inds  which  are  detached  on  a  continuous 
Spectrum.  One  (  them  is  \ery  visible;  the  i/thers  are 
feint.  Their  (>03ition  has  Jjccn  measured  with  great  care. 
The  measurements,  repeated  a  lar;;c  numtjer  of  times, 
are  more  concordant  than  I  could  have  ho|>ed. 

"The  spectnnn  of  bands  furnished  by  the  comet  so 
resembles  that  given  by  the  blue  spirit  tiame  that  I  con- 
sider thcin  identical.  This  identity  does  not  result  merdy 
from  the  aspect  of  the  bands  and  their  ratios  of  intensity, 
but  also  from  their  absolute  position.  The  spectrum  of 
the  comet  i<,  then,  the  spectrum  of  carbon  or  <n  one  of  its 
compounds.  The  sole  difference  1  have  met  with  is  tint 
the  violet  band  given  by  alcohol  it  not  seen  in  the  mec- 
trum  of  the  comet ;  the  absontion  of  the  atmombcte 
suffices  to  account  for  this  dinbrence."  M.  Thwbn  is 
making  further  observations. 


NOTES 

Tkb  "GhdiBi^Memorial"  volume  takes  the  form  of  "  Col- 
lectanea MaAcraatica,"  and  is  i'^  ued  u  ier  the  joint  editorship 
of  Profes.*-ors  Crcmon.!  and  llc'iramj  (U.  Hotpli,  Milan).  It 
contains  thirty  papers  by  twenty  cight  'ufficienlly  representative 
mathematicians,  of  whom  sixteen  are  well-known  Italian  writers; 
of  the  remaining  twdvy  five  (MM.  Geiser,  Knneckcr,  Reyy 
Schllfli,  and  Wolf)  wiite  ui  German,  four  (MM.  Borehardt, 
Darboux,  llrrmite,  .lud  Mannheim)  write  in  French.  Of  the 
three  Knglish  eontributors,  Messrs.  Caylcy  (on  a  diflerential 
equation).  Hirst  (on  the  complexes  generated  by  two  correlatiTe 
planes)  write  in  EoglUb,  and  Prof.  H.  J.  S.  Snuih  diteoiuaes  in 
Latin  "de  firactlocibai  qidbatdam  eontiaidi;'*  Th«re  it  .1 
likeness  of  Chelini. 

The  Government  have  afpointed  the  £ari  of  Crawford  and 
I  Balearres  Chief  ComraiKioner,  and  Sir  Charles  T.  Bright,  Prof. 

\  n.  K.  Hughes  F  U  S.,  .And  I.ieut.  CI.  C.  E.  Wdber,  R.E., 
as  Ccmmissioners  at  the  forlhcooiing  Electrical  Exhibition  and 
Conpcsc  at  Fsrifc 

Sti;oe.sts  of  Cretacc' ;^<^"Iogy  ^'dl  rcgitt  to  lie.ir  that 
Griffiths,  the  well-Vnown  "fossil  man"  of  Folkestonr,  has  t  ern 
disabled  for  many  monllis  by  rbeomatisD,  brought  on  by  constant 
esponre  during  the  past  twenty-five  yean,  in  which  lie  has  daily 
extracted  from  the  wet  and  ^lip)>ery  tract  of  Ganit  day  in  East- 
weir  B.iy  the  remarkable  series  of  tno'.lu  ca  «itli  their  ;.cnrl  .- 
naae  preserved,  plants,  corals,  crustacca,  and  reptilian  remains 
that  ornament  not  only  the  piivnte  eoUeel  ion  of  dHxs  who  1 
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the  GiuU  a  .subject  of  special  ^tuily,  but  the  tutioiial  ii.u>eums 
iMthofUiis  couotry  and  of  the  New  World.  In  addition  to 
fff||tT*ft^£  \if  fax  the  mobt  perfect  si  ccimens  of  the  Ganlt  fauna 
aad  flam  Idlherto  obtained,  Griffiths  has  nnderad  an  iaaportant 
aerrk*  to  tdeoce  In  carefully  noting  the  bed  or  borinn  from 
vriikh  each  spccitcco  was  procured,  wbich  identification  has 
foimed  the  groundwork  of  the  divL>ions  which  Engli^  h  geologists 
teve  been  able  to  make  in  the  G«ult,  and  the  oorrelation  of  these 
aoMa  fay  M.  Sanoia  and  othen  with  depoaits  McuirinK  on  the 
ContfneBt  In  conaidentioa  of  (hcae  reiwHa,  carried  eol  bf  a 
working  mati  under  the  difficulties  of  a  struggle  for  life  with 
circumstances,  and  the  rigorous  weather  of  the  English  Channel 
coast,  it  has  been  thought  advis.xl  le  to  appeal  to  English  geolo- 
gista  to  raise  a  small  fund  which  thould  render  it  unnece.-sary 
for  mrk  to  be  CMwied  on  when  dangerous  to  health,  and.to  tide 
bim  orer  present  diffienltiea ;  towards  this  eitd  a  committee  has 
been  formed,  oonsLstinsof  Mr.  W,  Topley,  F.G.S.,  Mr.  F.G.  H. 
Price,  F.G.S.,  Prof.  Boyd  Da«kins  M.A.,  F.K.S.,  an<l  Mr. 
C.  £.  l>e  Kance,  F.G.S.,  with  Mr.  F.  G.  U.  Price  of  Messrs. 
Childs'  Bank,  Temple  Bar,  aa  traaaorer,  who  wUl  gtadlf  noeive 
subMiiption.'. 

AccoRDi.SG  to  atinu.n!  custom,  the  specimens  added  to  the 
Museum  of  tlie  College  of  Surgeons  are  now  eihibited  in  the 
Council  Room  of  the  College,  and  will  remain  for  inspectioo 
■itil  the  ladi  inat.,  when  th^  wai  be  distribsted  ia  fMr  frofer 
places  in  the  Museum.  The  number  of  addition*,  both  to  Uie 
Pathological  and  Physiological  seri«>,  t>ppear>  to  te  UStisuaDy 
large.  Among  the  former  we  notice  a  novel  ftaiure  in  ,i  e  il'i  c- 
tion  illustrating  vegetable  pathology  and  teratology,  prepared  by 
Mr.  S.  S.  Tbattock ;  alto  a  fine  teriea  slwwing  the  characteristic 
leaioiis  produced  by  Indian  dyienloy,  pMsmled  by  Sir  Joseph 
Fayrer.  To  the  phy.Mological,  or  rather  tootomical,  scries  the 
inhabitants  of  the  Zoological  Society's  Gardens  l-.avc  yielded 
their  usual  quota  of  mortal  remains,  and  altnost  every  [x:rtion  of 
the  internal  anatomy  of  the  manatee,  the  external  appearance 
of  wbidi  was  so  familiar,  duing  seventeen  moatha,  to  the 
visitars  of  flie  Brighton  Aqnaiiun,  can  now  be  aec^  neatly 
(li>^ec!c.l  and  di>[ilaycJ  in  spirit  There  are  also  SOBW  yvf 
beautiful  prcparaiion-s  of  human  anatomy.  Among  the  ntoet 
striking  objecU  ^hown  in  the  o&tcological  collection  are  a 
magnifioent  skull  of  a  sea-elephant  and  a  fine  articulated 
akdetam  of  a  aca^ion,  both  of  «Aldi  vera  obtaised  for 
the  museum  by  the  secretary  to  the  Falkland  LJaads  Codi- 
pany,  Mr.  F.  Coleman.  A  series  of  skulls  and  shektotts  of 
Vcild.ihs,  the  aboriginal  inh.ibitants  of  Ceyli  n,  hive  been  con- 
tributed by  Mr.  W.  R.  Kynsey.  It  is  mentioned  in  Prof. 
Flower's  report  that  the  whole  of  the  BtnMid  Davis  eoOection, 
which  numbers  1630  speeimcna,  aoBlljr  enuiia,  have  been 
dcaned,  arranged  in  the  rattseoa,  and  re  eatalogned  during  the 
year,  and  are  now  available  for  stuily.  The  rriu  rt  ah.i  refers 
to  the  appointir.ent  of  an  addition.-il  as  istant  curator,  having 
special  duties  in  the  pathological  department  of  the  museum. 

THS  Anaivenary  Meeting  of  the  Sanitary  Institnte  of  Great 
BrUnin  will  be  hdd  at  the  Royal  Aistltntion,  Albcmwle  Street, 
on  Thursday,  July  i^,  at  3  p.m.  An  address  will  be  delivered 
by  the  Chairman  of  Council,  ProlL  S.  F.  B.  F.  De  Chaumont, 
M.D.,  F.K.S..  entitled,  "  Modem 'Sanitary  Sdence;"  and  the 
medals  and  certificates  awarded  to  the  saceessful  eahihiton  at 
the  SaUMtloB  at  Exeter  bi  t88o  will  be  presented. 

At  a  Tr.ectin^f  uf  llic  j  lint  committee  of  the  Edinburgh  Town 
Council,  the  Highland  Society,  and  the  Scotch  Fisheries  Im- 
pravaunt  Assodstioa,  held  in  Edinburgh  00  the  a9th  ult.,  a 
siraagqptalaawaa  ttpitiitd  in  favoar  of  prapoeal  to  bold 
a  Fb£erica  EaiUbitioa  ia  Edtabtt|^,  of  mahtng  ft  an  bitennu 
tional  exhibition  open  to  all  countries,  and  of  having  it,  if 
possible,  in  the  Waverley  Market,  in  April  next  year.  An 
Kimillvc  CwBHiiittra  was  appointed* 


1  11;:  University  College,  Nottingham,  \i  a'^  oj  cned  on  Thurs- 
day Last,  July  30,  by  Ills  Royal  Highness  the  Duke  of  Albany, 
in  a  brief  ceremony.  At  a  luncheon  afterwards,  given  ia  the 
Albert  Hall,  the  Duka  made  a  thoug^al  speech  oa  die  nature 
and  tfas  of  the  Institotloa.  We  hope  to  return  to  tba  subject. 

BtLClOM  (according  to  V^tdrkUi)  wiU  take  a  conaldefaMe 
share  ia  the  fiorfhoonUv  Faiis  Eshibhion.  The  number  of 
exhiUlon  Is  over  a  hundred.  Among  other  exiubits  the  Jaspor 
regulator  ai>d  the  !ampc  :o!ei!  of  MM.  CIcrc  and  IJuicasi  will 
compete  prominently  with  the  numerous  other  .systems  of  electric 
lighting.  Of  telephone-specialists  M.  de  Locht-Labye  will  show 
his  pan-telephone  ia  action,  |aod  M.  Navez's  rescaicfaes  will 
doubtlers  receive  doe  attention.    Meteorological  instruments 

will  be  .''pedaUy  leprc  -  !  by  th  ise  if  M.  Vm  Ky  sel- 
berghe,  with  which  the  indications  of  a  mctcorograjih  at  a  di-.tance 
arc  registered  directly  at  lirussels  Ol^-ervatory.  Col.  Lel>ou- 
lange  will  exhibit  ballistic  apparatus  of  special  type,  asd  his 
ingenioas  dromometer  and  dronosoope  ibr  eootnlling  the  velo- 
city of  trains,  especially  at  dangerous  points.  Various  kinds  of 
telegraph  wire  will  be  shown,  and  a  special  intercut  will  attach 
tithe  wires  uf  phosphor  I'rni.'i-  from  the  works  of  M.  Mon'.e- 
liore  Levy  ;  these  wires  liave  a  conductivity  four  limes  that  of 
iron,  and  their  tenacity  being  also  much  greater,  lines  may  be 
made  in  which  the  wire  section  is  greatly  reduced.  An  official 
and  special  catalogue  is  being  prepared  for  the  BeVaa  section 

it  will  comprise  an  introductory  notice   by2  If,  BoaaeUK  OO 

electrical  f  dcnce  and  industry  in  that  country. 

A  PRIV.ATE  vlvit  wa*  f  ail  on  Saturd.iy  last  to  the  Channel 
tunnel  ex|ierimeiUal  uDrk-i  by  Sir  E.  NV.itbin,  >f.r.  uhairraaii 
of  the  .SiUitli  Eastern  Railway  Company),  and  a  large  jKirty  of 
scicniii'tc  and  other  gentlemen.  Very  satisfactory  progre- s  wa.s 
fouud  to  have  been  made  at  Abbot'a  Cliff  since  the  last  visit. 
The  heading  has  BOW  beea  advanced  a  total  length  of  nearly  half 
a  mile.  The  tuntkelislceptwellfreeof  water,  and  a  po.,,!  average 
rate  of  work  is  maiataiacd.  The  work  at  the  new  .baft  at 
Shakes]ieare's  Cliff  pcoadses  to  be  even  more  satisfactory.  A 
very  superior  boring  machine  is  used,  and  a  more  powerfiil 
ea^ne  ia  being  fitted  up  to  drive  it 

The  first  general  meeting  of  the  Society  of  Chemical  Industry 
was  held  on  the  a&h  ult.  in  the  hall  of  the  Institute  of  Civil 
Englaeerp,  Prof.  Roaooe  presiding.  After  the  President's  address 

pai>ers  were  rta-l  on  "  Recent  Legislation  on  Noxious  Gases," 
by  Mr.  E.  K.  Mu^iiralt  ;  "The  Hrewing  of  Lager  Beer,"  by 
Prof.  C.  Gr.aham  ;  and  "  Mecliaiiic,\l  Eurnaces,"  by  Mr.  James 
Mactear.  This  jM-cmLsing  Society  alrc.xdy  iiuiiil>er .  300  members. 

The  Council  of  the  University  of  Dublin  have  nominated 
Valentine  Rail,  M.A.,  of  the  Geological  Surrey  of  Inriia,  to  the 
Professorship  of  Geology  in  the  University  of  Dublin  j  this 
noalnalioo  bowaver  rtq^res  lo  be  ebafiimed  by  a  vote  of  the 
Board  of  Trinity  CoOege^  Oiiblht.  Then  wen  savea  caadi. 
dates. 

M.  W.  DS  Fomvullb,  editor  of  Z'.£J!frlnrnA(  and  H.  Lipp' 
maon,  one  of  bla  eontributony  nada  a  balloon  ascent  oa  Jiify  9, 
shortly  after  midnight.    The  descent  took  place  near  Ram* 

Ixjuillct  at  a  quarter  [ast  five,  the  di.-tance  tr.ivericd  being  48 
kilometres.  The  balloouists  carried  with  them  a  small  Plante 
accumulator  with  a  special  safety  electric  lamp  constructed  by 
Trottv^  coaposed  of  a  platinttm  wire  indoscd  in  a  gUsa  tube. 
While  Ok  apparatus  did  not  we^  note  than  I  kilof  .  it  gave 
sufficient  light  for  rculing  the  barometer  and  thermometer,  and 
writing  note^  with  accuracy.  A  special  luminous  compass  for 
aeronauts  will  be  oonstmeted  on  this  pba  and  sent  to  the 
Exhibition  of  Electricity. 

The  number  of  Chinese  in  the  United  States  is  DOW  proved 
by  tlie  oogaaa  to  be  very  naeh  less  diaB  htt  iMea  coatmoi^ir  sap* 
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pond.  It  it  only  105^717  (Gilifiinii*  poiwwfag  75»ita).  It  is 
-trae  that  tb«  mnben  luve  nemrly  doubled  within  U10  lut  ten 
yev,  bat  even  at  that  rate  they  arc  not  of  a  nature  to  arase  any 
aknn  snch  as  appears  to  have  beta  fdt  in  .->omc  quarten.  In 
ths  Eastern  States  the  Chinese  element  is  quite  inappreciable 
MKnv  ^  fivcigB  doaenti  of  popalatioo  t  New  York  fontaiM 
liat  94s,  MuMdmetts  ajflk  Uiiiob  114,  fte. 

Thk  scheme,  earnestly  advixated  by  the  late  Sir  Thomas 
MoncreiflTe,  for  providing  Perth  and  Perthshire  with  a  satis- 
factory natural  hUtory  maseum  is  now  being  realised,  a  bandsomc 
blilriing  in  the  SooUiih  beronial  atjle  having  been  built  in  South 
Tb7  Street  with  die  ftrads  provided.  The  gromd  floor  eontuns 
a  lecture-room,  library,  and  laboratory  or  wc  rk  rooin,  and  the 
mu!cum  occupies  the  upper  |iart  of  the  fmildinR.  To  (he  rear  a 
piece  of  ground  has  Iwcn  secured  on  which  addition^  njurc  than 
doubling  the  aocommodctioa  could  be  built,  but  mcmtime  the 
fRMud  is  to  be  nsed  aa  •  gaiden,  in  which  all  the  noie  aotafaie 
Purthtfiire  plants  will  Ix  grown.  Access  from  the  btdUfaiK  ean 
bettfQy  obtained  to  two  much  laiger  lectore'halla  than  that  in 
the  -.uir  i-uiii,  if  neccNsary.  The  museum  is  to  be  strictly  confined 
to  the  natural  bistury,  butany,  and  geolo^of  Perthshire,  except- 
iqgasinall  type  collection,  and  should  the  project  be  rightly 
CMned  ont  (l>y  the  Perthshire  Society  of  Naiural  Science)  one 
of  (be  Boat  fataaHq^and  vahmble  local  ooHectHni  tliculd  thni 
be  fanned.  TheOHkof  the  building  (which  is  described  in  the 
cnrrent  noraber  of  the  S«>ttish  Nuturalut)  has  been  upwards  of 
1,700/.,  all  of  which  has  been  sub<crlbcd.  A  further  amount  is 
required  for  furnishing,  &&,  and  for  tliis  end  a  basaar  is  to  lie 
held  aboBl  Oe  cad  of  the  Tear. 

Thk  Literary  and  Antiquarian  Society  of  Perth  propose  an 
extension  of  their  Mnseum  in  rerth,  the  only  one  hitlierto 
editing  in  the  county,  by  bnUhg^  at  an  eituBatcd  coat  of 
3000I,,  a  liaU  behind  the  present  museum,  mainly  to  accommo- 
date the  loological  collection  (which  comprises  some  800  verte- 
brate and  2000  invertebrate  form--).  I",  is  desi^nni  tn  present  in 
tbb  room  a  gradational  view  of  animal  life.  A  bazaar  in  aid  of 
the  proposed  extca^ion  will  be  held  on  October  5  and  7.  Sub 
■0i|itiflils  and  doaationa  may  be  scat  to  Mr.  D.  Hepburn, 
aoKcller,  it.  Charlotte  Street,  Perth,  or  to  Dr.  Bower,  R.N., 
Montreal  College  Perth. 

At  the  eondudiiig  meeting  of  the  sestion  of  the  Geologists' 
AsaodatioB  00  Friday,  July  1,  a  coafly  thnepieee  and  onrnmenta 

were  presented  to  Mr.  J.  Logan  Lobley  with  the  following 
address: — "The  accompanying  timepiece  and  urnamcnls  .ire 
presented  by  the  members  of  the  Geologists'  As>ociaiiMii  ,,f 
London  to  their  ticasnrer,  J.  Logan  I^bley,  E»q.,  F.G.S., 
F.R.G.S.,  in  recognition  of  the  valuable  leivicei  he  haa  ren- 
dered to  the  Association  as  Hooonry  Secretary,  1S71-74,  and 
Honoeaiy  Editor,  1871-81,  and  of  the  active  Interest  he  has 
alwaya  talccn  in  its  welfare  and  progre>s." 

A  BtAPCH  of  the  Batuiite  railway  ia  Bnuii  haa  e  gradiMi, 
which  ia  probably  the  steepest  in  the  world  worked  with  a  loco- 
motive acting;  by  simi  le  adherence.  This  gradient  is  al>out  10 
per  cent.,  or  90  to  100  uiilUmctrcs  per  metre.  The  line  (dc- 
^crib<d  in  la-f  week's  La  .Valui  f  )  is  of  narrow  gauge,  and  extends 
from  the  port  of  AUandega  on  the  Atlantic  to  the  town  of  Forta- 
leaa,  eboot  s  kOonelMs  dblenee.  The  teeomotive  is  from  the 
Baldwin  works  in  the  United  States ;  it  has  an  adherent  weight 
of  30,000  kilograms,  and  draws  three  loaded  goods  waggons  or 
a  single  pa.ssen{;«:!  car  i  f  the  American  type  at  a  velocity  of  20 
kilom.  per  liMur.  ]!y  .always  limiting  the  weight  to  be  drawn  to 
an  amount  cunMdcrably  under  that  of  the  engine,  the  rcgahiity 
of  the  aervioe  on  tliii  iiae  has  tieen  ensared  during  the  two  ytnrs 
it  has  been  in  u*e. 

The  fir.t  part  of  a  fourth  edition  of  Griffith  and  Ilenfrey's 
useful  Micrographic  Dtctiooary  has  i^tpcared.   It  is  expected 


that  the  iane  will  be  eompteted  in  twenty-one  of  these  monlhfy 
partji,  which  will  indnde  important  additions  representing  recent 
scientific  progress.  This  work  is  known  to  .aim  esjievially  at 
helping  the  microscopic  observer  to  discover  w  hat  any  object  ia 
which  may  be  presented  to  him,  and  by  the  aid  of  the  BihUo- 
giaphy  to  refer  to  more  extensive  trcntiaci  for  fnthcr  details. 
A  system  is  also  adopted  by  which  one  is  guided  to  a  geneml 
knowledge  of  particular  departments  of  science.  There  is  an 
in'roduction  on  the  use  of  the  microscope.  Dr.  Griffith  is 
assi  ted  in  the  editing  .by  the  Rev.  Ur.  Bcdid^  and  Ftaf. 
Rupert  Jones. 

We  have  received  an  excellent  specimen  number  of  a  new 
French  engineering  journal,  entitled  /.' /n^tnirur.  The  proprie- 
tors have  acquired  the  right  of  reproduction,  in  France^  of  articlea 
hvm  our  contemporary,  Engimering,  of  which  aftidca  the  new 
pager  will  laigdy  oonsist. 

M.  Fbeoimamd  nit  Lbssips  has  been  ejected  pnaident  of 
the  Sodlltf  de  G^raphie  of  Ma. 

THSKB  was  recently  landed  at  Marsefflcs  a  magnificent  sebca 

which  the  King  of  Choa,  Menelick  II.,  has  sent  as  a  present  to 
the  President  of  the  French  Republic.  This  zebra,  called  the 
Simapktn,  has  been  brought  from  Abyssinia  by  two  Maneillais. 
The  SodM  de  Geographies  to  which  it  was  addressed  froan 
Aden,  haa  fntniated  It  to  the  Marseilles  Zodogioal  Oaiden. 

TttE  evening/A!r  of  the  Royal  Horticaltttral  Society  was  held 
on  the  aSth  ult.  ia  the  Gardens  at  South  Xcnsiegloa.  Coloured 
lampe  were  disposed  abeat  the  lawns,  and  here  and  there  tihe 

cord  plash  of  fountains  was  to  be  heard.  The  Siemens  and 
Maxim  electric  lights  were  placed  in  the  npper  part  of  the 
Gardens,  and  in  '.he  lower  part  were  two  tents  illuminated  by  the 
Brash  eleclric  light,  and  containing  the  plants  of  a  flower-show, 
which  oontinMd  next  day.  Brilliant  effects  were  obtained  with 
coloored  fires  behind  the  trees  and  the  tpmy  of  the  CBuntains. 

Thb  BerwicksUre  Naturalists' Club  eemmcmoratrd  the  fiMelh 
year  of  Its  existence  on  the  a9th  ult.  by  s  meeting  at  Grant's 
Ilnnse,  largely  attended  by  memhers.  Excursions  were  made  to 
different  places  of  interest  in  the  locality,  and  before  dinner  Mr, 
James  Hardy,  joint  «ecrctary,  was  presented  with  a  valuable 
mieroFcope  and  110/.  ia  recognition  of  his  long  and  arduous 
serviees.  The  Rev.  Thomas  Brown,  Bdinbuigb,  oae  of  the 
oldest  members  of  the  club,  presided. 

Frou  the  C^Miies  tmJ  India  we  learn  that  the  Meteorological 
Conference  lately  hdd  at  Sydney  has  agreed  to  a  dMsioB  of 

Australia  intri  meteondcgical  districts  or  aspects  to  fir-n  ti  e 
l,a-is  of  weather  telegrams  and  warnings.  A  cipiicr  c  dc  has 
been  arranged  for  weather  telegrams  to  N'eiv  Zealand,  and  the 
Queensland  Government  is  to  be  asked  to  co-operate  in  the 
matter. 

From  an  approximate  snmmary  of  this  year's  census  of  Vic- 
toria, u^ch  has  just  been  received  from  Mr.  H.  H.  Hayter,  the 
Government  statist,  it  appcan  that  the  total  popebtioil  ef  Oie 

colony,  including  Chinese  and  Alx>rigioes,  is  now  85S>79^ 
a^'ain>t  731.528  in  1871.  The  Chinese  number  11,796^  and  the 
al>origines  768,  the  fomMT  showng  a  decrewe  of  ia^  tcoA  the 

latter  nf  56i. 

The  adilitions  to  the  Zoological  Society's  Ciardens  during  the 
past  week  include  a  Purple-faced  Monkey  [Semiwpithftus  Uuco- 
prymnus)  from  India,  presented  by  Lieut.  W.  V.  Anson,  R.N. ; 
a  Daubentoa'a  Cnru'sow  dauieiittm)  horn  Venezueb,  a 

Ilawk's-hilled  Turtle  {Chelonf  imbrifata)  from  the  East  ladic^ 
presented  by  Ca|it.  King  ;  a  R  ug'i  Terrapin  {Ctemmys  fumtU' 
Air/,;)  from  Trinidad,  presci. led  ly^^  I.r.i  '.nicrc  Guppy  ;  ten 
Green  Turtles  (CMeme  viriJis)  from  Ascension  presented  by 
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Menn.  Weil  Brothers;  t*o  Yellow  Snakes  {ChihbMrus  in- 
0matus)  from  Jamaica,  pre!><nicd  by  Mr.  Cha>.  B.  Mastc ;  a 
Si|uirrcl  Monkey  (Chryiothrix  uiurta)  from  Dfmerara,  a  Mili- 
tary Macaw  (^/a  mititaru)  bvm  Soath  Amciica*  depoiitcd  ;  a 
Wapiii  Deer  {Onmt  *0mmlmm),  two  HyMd  Frndomies 
ftetween  /ilwmbinnu  tmmguttut  mi  P.  i/tfwwftiwX  ben  iu 


GEOGRAPHICAL  NOTES 

The  Geo.raj.liicaJ  Society's  l\M(cJin^!  this  n  onth  arc  chiefly 
OCCnpied  with  the  aijiiiversiry  meeting  a:  tlic  cinl  nf  May,  and 
evcntbiiig  saui  anj  done  on  Ih  il  occa>io!i  btcni-.  to  luve  been 
cuvnlljr recorded.  The  on  y  |>:«)icr  nivun  i^  tha:  by  Mr.  Mincbin 
eBSaktern  Bolivia  and  the  Graa  Cluic  and  it  is  illustrated  by 
(Me  erf  the  best  map^  which  the  SkWiety  has  published  for  some 
Tie  geographical  notes  supply  iiitclligeuce  of  matters 
Ihm Mt  Mtbato  attracted  notice  in  thiH  coiiniry,  th  jugh 
tMtatt  ii  ef  cOBiidcnble  importance.  We  allude  to  the 
\  CKplontioB  ef  the  Ben  River  by  Dr.  Heath  of  Wi^consiu, 
*  diatiiKt  additlao  to  our  knowledge  of  the  Amaz  jn>' 
netem.  WImb  fuller  deiaili^  fawierting  Dr.  Heath's  ob.-enrations 
ferfatitiideaiid  l>i>^itude,  hive  eonetohiud,  it  wiU  be  for  the 
bst  Dme  poanble  to  fix  the  pnoie  porilioii  of  the  mouth  of  the 
BMfBi&oent  riv«r,  best  knowii  ee  the  lieAw  de  Dt>M,  which, 
utilafew  jreaneg^  iraBhelieveib]rceo«pi^eatob« a  feeder 
of  the  FtowhuteMlef  theUaMsi,  SooM^bnutiGii  b  abo 
me  as  to  the  iirQgnn  of  csplontioo  between  the  RoiniBa 
and  LakeNyiaa. 

M.  Abbe  Descudins,  \\\w  Is  well  known  for  the  excellent 
geographical  work  he  hii-  li  jir-  in  Maitcrn  Tilict,  co.itribulei  to 
Let  Misiioiu  C<fholiques  X\\k:  fu^t  part  of  suae  intcrc  tiii^  notes 
on  the  mamaye  and  other  (ii)mc>tic  cu-totii'.  of  the  Tibetan^. 

It  may  be  ii»ter<».ting  ii  mention  that  in  last  week's  number 
of  the  Society  of  Arts'  Journal  some  useful  notes  are  published 
on  gums,  resins,  aii  l  wanes,  which  Mr.  C.  G.  Wamford  Lock 
has  ojnipilcd  from  the  journals  of  recent  travellers.  Especial 
pr M j)inc'[;ce  I'-  ^ivcri  to  iodkmbher  and  the  earioos  foerfl  resin 
kiMwu  as  gum  copal. 

M.  Rocx  ha<  been  iotraited  hy-dia  Ifiablwof  Pdilie  Ib> 
•trocti  jn  and  Fine  Arts  at  Paris  with  a  sdentific  mb  ion  to 
TooLs  and  be  has  already  begun  the  exploration  of  the  region 
near  the  Constantine  province  of  Algeria.  He  will  afterwards 
undertake  topognphical  and  botanical  investigations  in  the 
coaolrj  between  the  Mejerba  Volley  and  Cape  Bob  peninsula. 
Under  the  auspices  of  the  fame  department  M.  LanU  is  en;:aged 
in  MakinK  aatnial  Uatory  eoUectiou  in  aome  of  the  unknown 


^  M.  BotnAMOUKf  a  French  Government  engineer,  has  lately 
ha«ien(^gsd«l  asurvcjiui;  expeditijo  in  Indo  Cbina,  in  con 


I  the  project  f«it  a  nuwa^  He  weni  by  a  s  imc  what 
I  route  Irom  the  fronller  of  French  Cochin  Cliiua  across 
jOutbodia  to  Siam,  nude  an  especial  study  of  the  bsuin  of  the 
Tgnle-Sap,  or  Great  Lake,  which,  accocding  to  hii  view,  was 
fccBcrl^  the  head  of  the  Gulf  of  Siam.  The  m  watain^  south 
of  Pmat  mmt,  therefbni,  have  been  an  idand«  but  the  intcr- 
venm;;  low  oooairy  beenniag  BIhdap  iher  wen  joined  to  the 
majnland.  As  the  resnh  or  bis  observations,  M.  Boulangicr 
thin'%s  that  the  Ton!c-sap  will  gradually  silt  up. 

Wb  hear  that  Mr.  O  .rward,  of  the  China  Inlanrl  Mission, 
returned  to  Shanghai  early  m  A,iril  fr  jLu  a  five-months'  j  lunicy 
in  the  province  of  liuuin.  He  is  the  only  Protestant  miv 
sionarr  who  has  ever  traversed  the  route  by  which  he  returned 
fron  Huug  kiang  to  the  nei,{hbourhood  of  the  l  ua^-linji  Lake. 
Mr.  Dorwanl  aUo  paid  .1  flying  vilit  to  kwiei-]raag4i,  tlie 
capital  of  the  K  veicbow  province. 

A  PKOMl.NENT  i):iragra.  h  in  the  St.-inJa--d  of  last  Saturday 
states  that  the  "GeoLjraphical  Society  ha.  received  someinlere  ting 
deUils  of  the  fate  of  the  Wybrants  \t.f.  Cajit  I'hii^on-Wybraats] 
Exiiediti;.n  in  Moaimbiquc.''  We  uiidcrslmd  that  there  is 
a'l,  .lut.  ly  aofounJa'ion  for  thi>  statement,  and  the  only  eflcci  of 
it  li  t  i  iiitlict  cruel  disa(.point:neiit  on  the  relatives  of  the  decca-cd 
meaiber.-.  ol  thi .  uuforluna:c  cx|»edui^n,  regarding  wh  ise  last 
days  del  iilcd  ]>articu.lars  are  anxiously  awaitcJ.  Whether  these 
will  e»-cr  l.e  ku  jwn  us,  we  fear,  ni  >rc'tha!i  d  jubtful.  1  he  cxpe» 
dition  was  a  purely  private  nnderuking  00  the  part  of  the  late 
Capt.  Phipson-Wjr)inia«%  and  thomhlt  wniahled  with  a 


of  instrumett^  hewattoii»MBM  leat  «n>hy  the  Geogmjhical 

Society. 

The  lirazilian  .Section  of  the  I.islx>n  Geographical  Society, 
which  was  established  a  short  time  back,  has  commenced  the 
pu'jlicati^n  at  Kio  dc  Janeiro  of  a  periodical  under  the  title  of 
Keinita  Metual,  Dr.  F.  MenJeii  de  Almeida  is  the  editw-in* 
chief. 

Tub  fieagd  A  Jitie  Sodebr  have  iieuad  aa  part  of  their 
Journal  }iix.  Longworth  Dawer  sketch  of  the  Northern  Balodii 
ianniwtk  wuHainMH  a  panmr,  voodnduy,  aad  nietrimnw  of 
theleagiiage. 


CmUSATION  AND  BARBARISM  IN  SOUTH 
AFRICA 

ATa  ineetin„'  of  the  Anthroi>olu^ic.il  Iu  titute  on  the  2Sth 
ull.  Sir  liartle  Frere  gave  a  lecture  treating  of  the  results  of 
contact  of  civilised  with  uncivilised  races  in  South  .\frica.  The 
fir^t  part  of  the  lecture  dealt  with  the  historical  results  of  such 
contact  in  other  countries,  and  the  lecturer,  after  a  sketch  of  the 
recent  history  and  present  coadition  of  the  vari  jus  South  African 
races,  maintained  tJut  on  the  whole  native,  have  increased  in 
numbers  as  well  as  improved  in  physique  and  in  .intellectual 
status  by  contact  with  Earopeaas,  and  that  there  was  also  little 
reel  rcaaoa  to  doobt  an  improvement  in  smmI  atatns.  The  con- 
dition  icqnhed  to  rai>e  and  improve  raeaa  like  the  Kaffirs  were 
(i)  a  ilfMix imperial  government ;  (2)  faeedot  finm  alavcrv  aad 
eiinalitjr  before  the  law.  To  Moue  there  two  icqniatca  it  wae 
(3)  to  ddemlae  whether  the  ttaadaid  of  aaonl  and 
.  roereia  ahel  be  (hat  of  the  EivopoHi  or  that  ef  theaatfve 
;  (4)  edaaitioB  aecordlne  to  Eq^liih  itaadMds.  The 
general  results  arrived  at  in  the  leetwe  were  snrnmariscd  ia  the 
followini;  propositions : — (i)  It  Is  possible  for  the  civilised  to 
de^roy  by  war  the  savage  races,  to  espel,  or  repel,  or  turn  them 
aside  in  their  migrations ;  (2)  prjcdinity  of  civilis«l  and  savage 
races  has  led  or  v  ^'ng  to  the  decay  and  probable  extinction 
of  the  BudwHUl  rsce.  But  this  result  is  doubtful  in  the  case  of 
the  Hottentot  race-;,  and  is  certainly  not  taking  place  with  leguA. 
to  the  Bantu  or  KtfEr  races ;  (3)  the  dimes  consequent  on 
praiimity  of  civilised  and  uncivilised  races  are  an  approsimation 
to  the  Ennniean  type  of  d^Usation }  (4)  die  esaentiak  to  sndi 
approsimation  are  (a)  a  pax  Romana  or  AngUcana,  bringleS 
with  it  {b)  protection  of  life  and  property,  which  involves  eqoaii^ 
before  the  law,  indiviluai  property  m  land,  abjlition  of  slavery, 
abolition  of  private  rights  of  making  war  and  of  carrying  urns 
without  the  authority  of  the  supreme  ruler  ;  (()  power  of  local 
l^datlon  on  European  principlci,  with  a  view  to  secure  educa- 
tion in  the  arts  of  civilised  life,  taxation  sufficient  for  state  pur- 
poses, restrictions  on  the  use  of  intoxicating  substances,  as 
messnres  essential  to  the  full  attsiaineot  of  any  one  of  the 
preceding  ohjectSi 


INDIGO  AND  ITS  ARTIFICIAL  PRODUCTION 

VI  ORB  than  deveayeen  ago  the  qieaker  had  this  ptaamsf 
^  *■  briqgiog  before  Ihia  audience  a  disooncrr  la  syaAttie 
ehendstry  of  great  inlerestaBd  importance,  via.  tnatof  the  arti* 
Scial  prodnction  of  alisarine,  tlie  oolovriag  sabstanoe  of  maddar* 
To-day  it  is  his  privilme  to  point  oat  the  attainment  of  another 
equally  striking  case  of  synthesis,  viz.  the  artificial  fbrssation  of 
indigo.  In  this  last  instance,  as  in  the  former  case,  the  world  is 
indebted  to  German  science,  although  to  different  individoals, 
for  these  interesting  results,  the  .synthesis  of  indigo  having  been 
achieved  by  Prof.  Ado'.f  Bacyer,  the  worthy  successor  of  the 
illuitriou^i  Liebi^  ill  the  University  of  Munich.  Here  then  we 
have  another  proof  of  the  fact  that  the  stndy  of  the  most  iatti* 
cate  problems  of  organic  chemutry,  aad  those  which  appear  to 
many  to  be  furthest  removed  from  any  practical  appUcstiflD,  SIC 
in  reality  cajoble  of  yielding  results  having  an  aoMllate  vahie 
measured  by  hundreds  of  tb  >usands  of  pounds. 

In  proof  of  thi>  assertion,  it  is  only  necessary  to  jiention  that 
the  value  of  the  indigo  iuij^orted  into  this  country  in  the  year 
1S79  reachel  the  eno.'.nous  sum  of  close  on  two  miliioos  sterling, 
whilst  the  total  production  of  the  world  is  asscjisei  at  twice  that 
amount ;  si  that  if,  a.  is  certainly  not  impossible,  artificial  indigo 
can  be  prepared  at  a  price  which  will  eompeto  with  the  native 
erodee^  a  wide  fi^  is  iiidiad  opee  to  its  naenfiiflterank 

MlMMn  4A«^«  fMiqr,Ms)rshtni,lr 
nsr,  u.  K.  Ksscos,  LlfcDia  rul.8. 
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lodigo,  ai  U  well  known,  is  a  colouring  tnatter  which  has 
attracted  attention  from  very  early  times.  Cloth  dyed  with 
indigo  hat  been  foand  in  the  old  Egyptian  tombs.  The  method 
uf  prqjorin^  and  using  this  cohur  is  acciiratel^  described  by 
botn  PJiay  and  Dioscoride*,  and  the  early  inhabitants  of  these 
iaUnd*  wen  «dl  acqnaiot^  with  indi^,  which  they  obtained 
horn  the  European  indigo  plant,  Isatis  Itnctoria,  the  woad  plant, 
or  pastel.  With  this  they  dyed  their  garments  and  painted  their 
akiu.  After  the  discovery  of  the  passage  to  India  by  the  Cape 
oT  Good  Hope,  the  eastern  indigo,  derived  from  various  species 
of  Iniiigo/era,  gradually  disptacMl  woad  as  containing  more  of 
the  colouring  matter.  Uul  this  was  not  accomplished  wiQiout  great 
opposition  from  the  I'^or^ipean  growers  of  woaid  ;  ami  severe  enact- 
ments were  promulgated  against  the  introdnctior.  i.f  the  farci^n 
coIourirn»  matter,  an  edict  condemning  to  death  jicrsons  "who 
ih.it  iKriiitijUi  drug  called  devil's  food,"  bt-itiL' i>sucd  by 
lifnry  the  Fourth  of  France.  The  chief  source  of  Inaian  indigo 
is  the  Indigofera  tinctoria,  licrUiccous  plant  nii-c<i  fr.)tii  ^<:-cd 
which  is  sown  in  either  spring  or  autumn.  The  plmtj^ows  with 
a  single  stalk  to  a  iit;i(;ht  uf  about  three  feet  sit  incho-,  and  about 
the  tnickncis  of  a  finger.  It  is  usually  cut  for  ilie  lir^t  time  in 
June  or  July,  and  a  second  or  even  a  third  cutting  oUt.Tined  Later 
in  the  year.  The  value  of  the  crop  depends  on  the  i;uml>cr  of 
leaves  which  the  plant  pats  forth,  a^  ii  is  in  the  leaves  thiit  the 
colouring  princi[plc:  is  chiefly  contained,  lioth  the  |irc;)aiation 
of  the  colouriiii;  inif.ci  from  the  plant,  and  its  cjiploymcnt  asa 
dyeing  agent,  f  cui  ^cd  <  t\  at  the  pre  cnl  day  ci:-.ctly  as  they 
have  been  for  af;^-^  I  -  '-  '  'i?  I  : -criMMn  :i|  the  ]:r.)ee-se>  i^iven 
by  Dii>scoriJL-^  and  I'liny  uilly  cxiclly  with  the  crude  uii«!c  of 
manufacture  cirricd  an  in  l!cnj;al  at  the  present  day. 

DiijiCorides  ^ays  : — "  Indijjo  used  in  dyeing  is  a  purple- 
coloured  froth  formed  at  the  top  of  the  boiler  ;  tin--  i-,  collected 
and  dried  by  the  manufacturer  ;  that  possessing  a  blue  tint  and 
httog  brittle  is  ctieemcd  the  nMst." 

Tm  identity  of  the  blue  eolouring  matter  of  woad  and  that  of 
the  BoiMl  ^bot  was  proved  by  Hellol,  and  by  Planer  and 
Tromnsaorn  at  the  end  of  the  last  ccntuiy.  These  latter 
'lUihowcd  that  thtUacoolaarof  the  wand  cm  be  tab* 
, Hid  thns  obtained  IntiN pm  itale,  afaet  whkh  waa  first 
Htfi  ia  the  case  of  iadM  W  O^flrfoi  i>  tjSg,  in  his 
tnatite  on  caGco  printing.  bdq[o  tnn  purified  is  tariMd  indl- 
mdn.  Ithasboenaaalyiedby  wlottsdKmists,  wheaaccrtaioad 
that  it<  oompNitioa  anj  ht  omcI  simply  expressed  by  the 
fbnuda  C.H«NO. 

Conecnuiig  the  origin  of  indifota  the  leafcs  of  the  Indigijftn, 
various  and  contradictory  views  have  been  bdd.  Some  have 
rapposed  that  blue  indigo  exists  icadj  formed  in  the  plant ; 
Qtners,  that  white  indigo  is  present,  which  on  exposure  to  air  is 
converted  into  indigo-blue.  Schunck  has,,  however,  proved 
beyond  doubt  that  the  woad  plant  {/iotit  tincloria),  the  InJi- 
go/era  timl^ria  of  India,  and  the  Chinese  and  Japanese  indigo 
phut  {P0lyi,onum  tinctorium)  contain  neither  inaigo-UttC  nor 
wliite  indigo  ready  formed.  By  carefnl  treatment  the  leaves  of 
all  these  iiuiigo-yielding  plants  can  be  shown  to  contain  a  colour- 
less principle  termed  indican,  and  that  thli  easily  decomposes, 
yielding  a  sugar-like  body  and  indigo-blue,  lhat  white  indigo 
is  not  present  in  the  leaves  U  proved  by  the  fact  that  this  com- 
pound requires  an  alkali  to  be  present  in  order  to  liring  it  into 
sjlution,  whereas  tlie  sap  of  plants  is  always  acid.  Tkut 
ptKition  is  represented  by  Schunck  .is  f  jUows  : — 

C^H„NO,T  +  2H,0  ^  C.ll.NO  +  3C,H,»0,. 


indigo.  The  name  for  this  now  well  known  substance  is  indeed 
derived  fro:n  the  Portuguese  "anil,"a  w  >rd  used  to  des^nate  the 
blue  colour  from  indigo.  Thi.'s  result  of  Fritschc's  is  of  great  im- 
portance, as  showing  that  indigo  is  built  up  from  tlie  well-known 
benzene  ring  C<H^  the  skeleton  of  all  the  aromatic  comjiounds, 
and  moreover  that  it  contains  an  amido  group. 

Step  No.  3  wat  also  made  1>y  Friische  in  the  following  year, 
when,  by  boiling  indigo  with  soda  and  maganese  diosiae,  he 
obtained  ortbo^aaUdonienaoie  add,  or,  as  he  tlian  tenned  it, 
■nfhnidne  acM.  The  folloirinj  b  the  leaetioB  which  here 
ooenrs : — 

C,H,NO  +  O  +  ali.O  =  Ct114NH,0/+  CH,0,.' 


So  ndllj  docaflril  ^n^e  from  indican  to  fal^  Intw  plaec^ 
Ikik  faniflic  tfw  klf  or  exposing  it  to  great  eoU  »  wficwnt  to 
fndncaanaeataia.  Even  after  niccaiamietaioii  in  cold  akobol 
or  ether,  vrhen  the  «Uoropbyll  hu  been  lenovcd  the  leaves 
appear  blue,  and  this  has  bacn  taken  to  show  the  pre-exlstence  of 
indigo  in  the  plant.  Bnl  tfMSW  appearances  are  deceptive,  for 
Sdiunck  Ims  proved  that  boUing  alcohol  or  ether  be  used,  the 
whole  of  file  eolrar-pradiuing  body  as  well  as  the  chlorophyll  is 
ronoved,  the  leaves  retaining  only  a  faint  'yellow  tii^e,  whilst 
the  alcoholic  extract  contains,  no  indigo  bine,  but  on  adding 
an  acid  to  this  liquid  the  indican  is  decompose«l  and  ittdigo-blua 
i^  formed. 

What  now  was  the  fiist  ttap gained  in  oar  knowledge  conen* 
ing  the  constitution  of  tod(gav  of  which  the  simplest  fonimla  is 

c,n,NO? 

Step  No  i.— This  wa.s  made  so  Ion;  an  as  184IV  when 
Fritsdw  pioved  that  aniline^  C«H,NU»  ctalw  obtained  htm 


What  li^ht  does  this  fact  shed  upon  the  constitution  of 
indi^'o?  It  show?  (l)  that  one  uf  the  eight  atoms  of  carlxm  in 
indigo  tan  he  readily  separated  fr.im  the  rest  ;  (2)  that  the 
cartxjxyl  and  the  amido-group  are  in  neighbouring  positions 
in  the  benzene  ring,  viz.  I  and  2.  For  we  nave  three  icooMfic 
acids  of  the  above  composition. 


CO.TI 


Mtu-posiuon. 

CO.ll 


CO,H 


t  « NH| 


NH, 


Snr  No.  3.— The  next  advance  of  importance  in  this  some- 
what complicated  matter  is  the  dlseowry  bf  Erdmann  and 
Laurent  independently,  that  faid|go  «n  agddatiaa  jrisMa  a 
crystaUine  body,  wfatch,  however,  poasnas  no  eobnriiig  power, 
to  lAkh  di^  fm  the  name  of  iMiin. 

C,H,NO  +  O  «  C.HtN(V. 
Indigo.  Imiia. 

S  rti>  No.  4  —The  revcne  of  this  action,  vli.  the  rsdttcgon  rf 
is.-itin  to  indigo,  was  accomplished  by  Baeyer  and  EnnoVnf  » 
1870  and  1878,  by  acting-wilh  pliosphorus  pentaduoMe  «• 
isatin,  and  by  the  reducing  action  M  nmmonbUB  snlfUde  00  tlie 
chloride  thus  formed. 

Understanding  now  something  of  the  structure  and  of  the 
relationships  of  the  body  which  we  wish  to  build  up,  let  us  see 
how  thU  edifice  has,  in  fact,  been  reared.  Three  Proocsscehave 
been  successfully  employed  for  carrying  oiit  tins  obfeet  Bui  of 
these  three  «nlj  one  IS  of  practical  impoctnee. 

For  the  sake  of  eompboMflb  tot  ui^  however,  consider  ^ 
three  processes  «Mmni^  Not.  i  and  a  are  at  present  beyond  the 
pale  nf  practicM  idienwa. 

These  three  pncesses  have  cerUin  points  in  common.  (1) 
They  all  proceei  from  some  compound  containing  the  benzene 
nucleus,  (a)  Thqr  all  start  from  compounds  containing  a 
nitrogen  atom.  (3)  They  all  commence  with  an  ariho<ompound . 

The*  differ  &om:one  another  j  iansmtwhas  piwcas No.  i  s  arts 
from  a  oomponnd  containing  seven  atoms  of  cartwn  (instead  of 
ciriitlb  and  to  this,  therefore  one  more  atom  must  be  added ; 
MOecas  No.  2,  on  the  other  hand,  starts  from  a  lio^y  which 
contains  exactly  the  right  number  (eight)  of  carbon  atoms ;  whilst 
No.  3  commences  with  a  compound  in  which  nine  atoms  of 
carbon  are  contained,  and  from  which,  therefore,  one  atom  has 
to  be  abstracted  before  indigo  can  be  reached. 

Proces!  Ko.  I  (Kekule— Claisscn  and  Shadwell).— So  long  ago 
as  1869  Kelsute  predicted  the  constitution  of  isatin,  and  gave  to 
it  the  formula  woich  we  now  know  that  it  poesMses,  viz. 

CO 


C.H4 


FoUowingnplUlbview,  Qaissen  and  Shadnell,  tsvoof  Xidndl'a 
*,  Dtmt.  Ckim.  C*t.  i8n.  >•  >«9> 
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penta- 


papil.<:,  su£cee<J(d  in  preparing  thMfon^ 
BVm  ortho-nitro-benzoic  acid. 

The  following  are  llie  steps  in  Ihe  a<cent  : 

1.  Ortho-nitro-bcnzoic  acid  actcil  on  by  |li(v.plioru 

chloride  yields  the  thlondc  C  „II,(Nt),(COCl. 

2.  This  latter  heated  with  Mlver  cyanide  yields  the  nitril  C,!!, 

(-NOj)CO.CiN'. 

3.  On  hea'ing  this  with  cauviic  p  tash  it  yields  ortho-nitro- 

phenylgljoxylic  acid,  r„I  I  jNOg)CO.CO,H. 

4.  Thii  is  converle<l  bv  na  rent  hydr  igen  into  the  amido  coni- 

pound  C4Uj(Nn,j)CO.C(  >  II. 
(.  Aad  thii  loics  «tater  and  yiekis  i^atin,  C,II.N1I.CO.CO. 

(Q.  E.  D.) 

Tbt  IMMMM  wky  tUl  pncvi  will  not  work  on  a  Urge  iole 
■M  mMI  to  an  tboM  wio  have  had  bowing  acqnalnttae* 
wfth  mplcMaDt  md  outlj  bodies  as  phosphonis  pentt- 
cUorid*  or  mnoKcn. 

Pncmt  Av.  i. — Baeyer's  (1878)  synthesis  from  ortho-nitro- 
phenylaoetic  add. 

Thb  acid  can  be  obuuned  »TntheticallT  from  toluol,  and  it  b 
Ant  conmtcd  into  the  amido-add,  which,  lilie  several  ortho 
poaadit  loset  water,  and  b  converted  into  a  bodv  called 
jfti,  frm  which  Isatin.'and  therefbra  tedlfo^  can  be  nwainwi. 
The  predse  ^teps  to  be  followed  ire  :  — 

I,  Ortho-Amido-phenylacetic  acid  yields  oxindol  : 


CHaCOiH 


•\h. 


CH. 

-   QH^  CO 

\  / 
Nil 


%.  TUaott 


3.  Thb  agidn  with 


with  nitrons  add  jriddi  nftmodadal  t 

QNO) 

/  \ 
C.H,  CO. 

lifdmn  giita  awHoiindol  t 

CH(NHj> 


NH 


CO. 


4.  Which  on  oxidation  gim  italin, 

CO 

V 

niif  prooeas,  the  feasIblB^of  wUdi  bad 
KdtuUi  is  bowtfernotafalliiUeaa  " 


(Q.B.D.) 


IS'ttm  iWi.  j.—'ITilaMMrbacalhd  dwinaaahetoripg  ptoce  s. 
aadiiaaalavfiiMQacdlir  nnnr.  ItttartafioBciiiflUiieacid, 
•  anliBlaMe  MOtdMi  b  OM  Muoi^  faabaB  of  Peru,  aad  lOBe 


AwodieranMBatfebodiea.  Theeaaenmiar^howefert  hrtoe 
apemivetonBdcrlUaaddthua  dbbriaad  available  foe  bmuw- 
fecntliig  pwpoaea.  Bat  Bertanini,  in  iScti^  had  obtained 
dnmde  acid  artitidally  fitom  oil  ol  bitter  afiaoad%  aad  other 
pnoesies  for  the  aana  pvpoae  have  dnce  been  carried  out.  Of 
meae,  that  most  Ukdjr  to  ba  trideljr  adopted  Is  the  following 
pcwdcal  nodifioatiflii  (qr  Dr.  Caia  of  Mr.  Ftakia'i  bcantifol 
•ntheiia  oTdBBaBlc  acid  ^— 


■TBthesia 

t.  QH,CM,  •(•  4a  a  CHfCHCl,  +  alia. 

TilaiMk  BmiykM  dkhlorid*. 

*.  CH^CU  +  iCH,.CO.O.Na  ■* 


C,H,CH-CH.CO.OH  +  aNaCL 


But  why  did  Baeycr  select  this  nine  carbon  acid  from  which 
to  prepare  indigo  ?  For  this  he  bad  several  reasons.  In  the  first 
place,  it  had  long  been  knuwn  that  all  indigO  Compounds  when 
heated  with  zinc  dost  yield  indol,  C.IIrN,  a  body  whidi  standa 
'   ttoindifoiBtbaamesatatiaiiataiidineeiiato  " 


and  Baeyer  and  Eauncrling  had  ao  long  ago  u  it69  pii^and 
this  indol  from  onho-BitRKiaiiaBic  acid  thas : 

CtH«(NOt)CObH  :tC;H,N    O,  -h  CO^. 

Seooodlj,  the  ortho-nitro-dnnamic  acid  reqoircd  Ubr  w«  i 
renMBdMrnat  indigo  is  an  oitho-ooBpoand  and  dw  conl 
nitrog^)  can  be  readilj  prepared  from  cinnamieaeid,aad  this  itKlf 
again  can  beobtained  on  a  laigv  scale.  Thfrdly,  this  add  readily 
parts  wllk  one  atom  of  carbon,  and  thus  renders  poHible  Ua 
coBTewkm  into  eight-eaifoon  indigo. 

The  nest  steps  in  the  process  are  (3)  the  formation  of  crtbo- 
nitro-cinnamic  acid,  (4)  the  conversion  of  this  into  its  dibrooide^ 
(5)  the  separation  fr  im  this  of  the  two  molecules  of  bydFolmaaiie 
acid, giving  rise  to  onho-nltro-phenyl-propiolic  add,  Md  (6)kand 
lastly,  the  ooavcrsion  of  (lus  latter  into  ind%o  by  beaiiif  ill 
alkaline  solotioa  with  grape  ngar,  laathate  of  toda,  or  other 
reducing  agent.    These  reactions  are  thus  represented  : — 

3.  c.n.cnzciicooii  qh^cno^chzch.cooh. 

Cinoiunic  acid  yicMi        Onl>o-Dilro<iniuaiie  add. 

In  this  process  the  para  acid  is  also  obtained,  and  as  this  is 
usdess  for  the  manafacture  of  indigo,  it  has  to  be  removed.  This 
is  efltcted  bf  eomveiting  the  adds  into  thdr  ethyl  ethen^  wliieli, 
Msming  dnimrt  d^aes  of  aeinbiUqri  can  be  ic^ 
noB  one  anoflwf 

4.  TUs  Is  next  coavsited  Into  tlm  dlbraniide 

C,H/NO,^CHBr.CHBrCOOII. 

5.  And  by  careful  treatment  with  cau.'tic  soda  itiis  yields  oitho« 
nitro-phenyl  propiolic  acid,  thus  : — 

CeH4(NO|)CHBrCIIBrCOOH  -f  aNaOH  a 

CcH«(N0^C0OII  +  iMaBr  +  sH,O. 

«.n[C,Il4(NO^C^C0OII  +  H,  =C,H,NO  +  COa-l-HaO]. 

Oitho'iiitroiilKiqrl-propiaiic  adc. .  Indigoiio. 

(Q.E.D.) 

The  last  of  tlxete  reactions  is  in  reality  not  so  simple  as  the 
equation  indicates.  For  only  about  40  per  cent,  of  indigo  is 
obtained,  whereas  according  to  theory  68  per  cent,  should  resulL 
Indeed  although,  xs  «e  have  seen,  indigo  oin  \>t  prepared  by 
these  three  methods,  chemists  are  as  yet  in  doubt  as  to  its  mole- 
cular weight,  the  probability  being  that  the  molecule  of  indigo 
contains  twice  16 atoms  nf  carlx>n,or  has  the  formula  4(C,I  l,NO) 
or  CstH,«N'404.  -'■  till  it  must  t>e  remembered  that  according  to 
Son  maruga  the  vapour  density  of  indigo  is  9'45,  a  number 
Corresponding  to  tlie  simpler  formula  Cj,!! ;„N',0,. 

The  artifici.Tl  pri  duction  of  inuigo  may  even  now  be  said 
to  be  williin  measurable  distance  of  coinmercial  success,  for 
the  orthri  nilro-phcnyl-prii]  ii 'lie  .icid,  tlic  culourles-i  substance 
which  on  ;rcatmriit  wi'.ji  .t  rciiuciiv^  .igciit  yields  imlign-bluc,  is 
already  in  the  hands  of  the  Manchester  calico  printers,  and  is 
furnished  by  the  Baden  Company  for  all.ali  and  ani:ine  colours 
at  the  price  of  6/.  per  lb.  for  .-x  paite  containing  25  1  er  cent,  of 
the  dry  acid. 

With  regard  to  the  nature  of  the  competition  between  the  arti- 
ficial and  the  natural  colouring  matters  it  is  necessary  to  '.ly  a 
few  words.  In  the  fip-t  1  lace,  the  present  jirice  at  which  the 
manufacturer's  are  ali'e  to  stll  their  propii.lic  .ic.d  i-  jcu.  ]->er 
kilo.  Itut  lOT)  parts  of  this  can  only  jicM,  acco-ding  to  theory, 
63'5S  parts  of  iiidi,-o-l)lu'--,  s  .  th.it  the  price  .  f  \\\\-  artilicial 
(Vicing  7J/.  per  ki'o.l  is  more  than  mice  that  of  the  pure  n;\tural 
colour.  Hence  >  otii|>«tiiion  with  tlic  11.1tur.1I  dye-  iult"  is  not 
to  be  thought  of  until  the  makers  can  reduce  tlie  price  of  dry 
pro|'i' lUe  acid  to  zm.  ]  <r  l:lo.,  a;-,  '  .1.  .  .ibtain  a  Ihe-iirelical 
yield  from  their  acid.  This  may,  or  it  may  not,  be  some  day  ac 
complished,  but  at  present  it  will  not  piayto  produce  indigo  from 
nltro  phenyl  |>rnpiolic  acid.  Nevertheless  a  large  field  lies  open 
in  the  luimediate  future  for  luniiiig  Haeyer's discovery  to  practical 
account.  It  is  well  known  that  a  great  loss  of  colouring  matter 
occurs  in  all  the  proces«e*  now  in  use  for  cither  dyeing  or  print- 
ing with  indigo.  It  has  already  been  staled  that  a  large  per- 
centage of  indigo  is  lost  in  the  "cold  vats"  in  the  sediment. 
Another  portion  is  washed  off  and  wasted  after  the  numerous 
dippings,  w  hilst  in  order  10  produce  a  pattern  roach  indigo  must 
be  destroyed  before  it  has  entered  into  tiie  fibre  of  the  cloth. 
Moreover,  Ihe  ImcIc  of  the  piece  is  uselesAly  loaded  with  cc  lour. 
In  the  processes  of  printing/  with  indigo  the  loi»es  are  a«  great, 
or  even  graalar,  awl,  in  aoditioa,  sach  considerable  diffiralties 
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proeeM.   But  m  still  more  impOTUnt  list  icauiaii  that  no  print- 
pracen  exists  in  which  indigo  am  be  naed  in  cnmhination 

with  other  colours  in  the  ordinary  way,  or  without  requiring 
some  special  mode  of  fixing  after  printing.  Hence  it  L<>  clear 
that  the  weak  pointJi  of  natiual  indigo  lie  in  the  absence  of  any 
0ood  proceas  for  utilising  (he  whole  of  its  colouring  matter,  and 
Si  tlw  impOHibilily,  or  at  any  rate  great  difficulty,  of  employing 
ft  ia  dtt  odinarv  madder  styles  of  calico  printing.  Sncn  were 
the raaaons  which  induced  the  patentees  lo  believe  that  although 
the  artificial  dye  cannot  be  made  at  a  price  to  cimpete  with 
•Btnral  indigo  tor  ue  in  tbe  ccdinanr  dye*beck.  it  can  even  now 
ba  very  larvelf  Med  for  lo«lil»  dtt  onfnHyd^ie-etnffis 
wnpUcnhie. 

To  begin  with,  Bjieyer  employed  (Patent  it  17)  grape  sogar 
as  a  reducing  agent.  T)ic  reduction  in  this  ca<«  does  not  take 
place  in  the  cold,  ami  even  on  lunjj  sl.niidin)^  only  small  traces 
of  indigo  are  fonnoi,  l  ut  if  lie.ited  to  70°  or  iipwanJs  the  chartce 
take-i  pLace.  L'uforliiii.Ht  ly  this  iiroiiiiction  of  inclig<i-bluc  is  rapi<lly 
followcil  by  Its  rethiclion  to  inili(;o-wh'fr,  ami  it  is  wjmewhat 
ililTicuIt  In  practice  to  stop  the  rc.iLlioii  at  the  ri^ht  m. unent. 
But  I>r.  Caro  of  Mannheim  found  tb.it  sodium  xaulhate  is  free 
from  many  of  the  objections  inherent  to  the  glucose  reduction 
pr<jc«s-,  ina>mULh  as  the  reaction  thi:n  jjocs  on  in  the  cold. 
Moreover,  lie  limls  that  thci  rcil  l:»omeridi:  of  indigo-iiluc, 
Indirubiii,  which  ])o<vcs<es  a  >:p)endi<l  red  colour,  but  ba^ 
little  or  no  tinctorial  power,  is  protluccd  in  lc^s  quantity  in  this 
case  than  when  j;luco-c  is  employed.  On  this  cloth,  alumina 
.iiiii  ir^  n  iiiorii.ints  may  be  printcfl,  and  this  aflenvnrd^  dytd  in 
ali/,iniu',  or  this  colouring  matter  ui.'xy  also  l)e  prinlctl  on 

th  '  {I  r'l  .ind  ihe  coh:)ur  fixcfl  by  mo<lcratc  steaming  without 
I'am.igc  lo  llic  tiuligo-bluc.  This  process  is  now  in  actual  u.se  by 
printers  both  in  Kngland  and  on  the  Continent,  that,  thanks 
especi.tlly  to  the  talent  and  enei]gy  of  Dr.  Caro,  Bayer's  dis- 
covery has  been  practically  applied  within  the  short  space  of 
twelve  months  of  its  conception.  Operatioos  on  a  mannlactur- 
ing  scale  Iww  bm  sneeeinnllv  canied  en  Id  the  Baden  Soda 
and  AmUne  Works  at  Ladwifuiafaiibrthelait  twonKnthi,  and 
the  difccton  see  BO  reason  wSj  tber  cboaldiM  be  aUelo  amljr 
aay  demand,  however  great,  which  may  be  made  Car  octbo-iubo- 
^wnjt-popialie  acid. 

Tbe  pfoper  way  of  looMng'at  this  qwation  at  pnant  is. 


Tbe  pnper  way  or  looMiig  at  tius  qwanm  at  pnant  is, 
fhanfen^  to  eouMler  ortho-nitio-phenirl-praiiiolk  acid  and  faidjgo 
at  two  diiCInt  pndaett  not  eompanble  with  each  oilier,  iaas- 
andi  as  ttie  one  can  be  put  to  ases  for  which  tbe  other  is  un- 


1  as  tbe  one  can  be  put  to  ases  for  which  the  other  is  un- 
fitted, voA  Acre  is  snrely  scope  enough  for  both.  Still,  looktJig 
at  the  improvements  which  will  every  day  he  made  in  the 
manufacturing  dctaiL<!,  he  must  be  a  bold  man  who  would  assert 
the  impoiu-ibility  of  competition  with  indigo  in  all  its  applications. 
For  we  mu-^t  remember  that  we  are  only  at  the  begtnmng  of  these 
researches  in  the  indigo  field.  Baeyer  and  other  workers  will 
not  stay  their  hands,  and  passiUy  Other  colouring  matters  of 
ecjoal  intensity  and  of  equal  slabiliqp  to  indigo  may  lie  obtained 
from  other  as  yet  unknown  or  snrecognlsed  sources,  and  it  is 
not  improbable  that  these  way  tam  cot  to  be  aiore  formidable 
competitors  in  the  race  with  natural  faidtgo  Oaa  ottbo-oitio- 
phenyl-propiolic  acid. 

Looking  at  this  qucsti  in  of  the  pos'-ible  competition  of 
artificial  «ith  the  natural  indigo  from  another  point  of  view, 
it  most,  on  the  othcrj  hand,  be  borne  in  mind  that  the  present 
mode  of  manufacturing  indigo  from  the  plant  is  extremely  rude 
and  iiujicrfcct,  and  that  liy  nn  improved  ;uid  mure  careful  carry- 
ing out  >A  ihe  process,  great  saving  in  colouring  niatter  may  be 
effected,  si>  that  it  may  jirovc  possible  to  produce  a  purer  article 
at  a  lower  price,  and  thus  to  countcrlialmcc  the  pro<luction  of 
tbe  artificial  material. 

The  potential  imjiortancc,  from  a  purely  commercial  ]xiint  of 
view,  of  the  manufacture,  may  \v  juil;;ed  of  by  reference  to  the 
following  statistics,  showing  that  the  annual  value  of  the  world's 
growth  of  itvdigo  is  no  less  than  four  millions  sterling. 

How  far  the  arlit-cLil  will  drive  out  the  nalnral  colouring 
matter  from  the  nk^ri^ct  c;-.niir  l,  .is  hns  been  s.iitl,  he  fun  seen. 
It  is  interesting,  .as  the  only  instance  of  the  kind  on  record, 
to  cast  a  glance  at  the  history  of  the  prixluction  of  the  first  of 
the  artificial  vegetable  colouring  matter^,  alizarin.  In  this  case 
•he  incrca-e  in  the  quantity  pr  «Juce<l  since  its  discovery  in  1869 
h.t..  lK.cn  eti  irmous,  such  indeed  that  the  artificial  colour  has  now 
entirely  ^U]<r-.edcd  the  ii.ituni  one,  to  the  .ilm  i-l  c  implctc  ai  ni- 
hd.ilion  i  f  tl'.e  growth  of  tn:vlder-rajt.  It  appears  that  w  hiKt  tor 
the  ten  years  iiumcdi.Ttcly  prece<lin|T  1869  the  aveni.;c  value  of  the 
annual  imports  of  maddcr  root  was  over  one  million  sterling, 
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the  imports  ©f  the  same  material  during  la.st  year  (tSSo)  amounted 
only  to  24,000/.,  the  whole  difference  being  made  up  by  the 
introduction  of  artificial  alizarin.  In  1868,  no  less  a  qu  uility 
than  60,000  tons  of  madder-root  were  .sent  into  the  market,  this 
containing  600,000  kilos  of  ptire  na'ural  aluarin.  But  in  ten 
years  later  a  quantity  of  artificial  alizarin  more  than  equal  to  the 
above  amount  wa.s  sent  out  from  the  various  chemical  factories, 
-So  that  in  ten  years  the  artificial  production  had  overtaken  the 
natural  growth,  and  the  3  or  400,000  acres  of  land  which  had 
hitherto  been  used  for  the  growtli  of  madder,  can  henceforward 
be  better  employed  in  growing  corn  or  other  articles  of  food. 
According  to  returns,  for  which  the  speaker  had  to  thank  Mr. 
Perkin,  the  estimated  growth  of  madder  in  the  world  previous 
to  1869  was  90,000  tons,  of  Ae  average  value  of  45/.  per  ton, 
representing  a  total  of  4,090^000/. 

Last  year  (1880)  the  eMimated  prodnctioo  ef  tbe  attifictal 
colooriag  matter  was  idtCOO  tons  bat  this  oontafaia  ent*  10  per 
cent,  of  pare  alisarfai,  IteAonfaiff  iioaof  tbaailifiefadooloniw 
lag  iMtter  as  eonal  to  9  too*  of  amddcr,  tbe  lAole  attificial 
pndnet  is  cqohalent  to  lx6b«ao  tons  of  madder.  The  present 
ralue  of  these  14,000  tons  ef  aHaaibi  pa»te»  at  laa/.  per  ton,  is 
1,568.000/.  Tbatorij6kOOOtonormadderat4SA  is 5.670,00a/., 
or  a  satriag  ia  dTectad  by  the  use  of  alisarin  of  wMwiirably  oeer 
fear  milBons  sterling,  in  other  wordL  we  get  onr  aUnriB 
mg  done  now  for  less  than  one  third  of  die  price  which  ue  bed 
tu  pay  to  have  it  done  with  madder. 

To  Englishmen  it  Is  a  soBWwhat  mortifying  reflection,  that 
whilst  tbe  raw  materials  framwUdl  all  these  coal-tar  eoloui 
are  made  are  prodoced  in  our  country,  the  fini-hed  and  valuable 
colonrs  are  nearly  all  manufactured  in  Germany.  The  ciu<le  and 
inexpemne  nateriaLi  are,  therefore,  export  el  liv  u>  a!. road,  (o 
be  cnn«ertcd  Into  colours  having  many  han'^rd  iir.ics  the  value, 
and  the^e  expctisive  colours  have  again  to  be  bought  by  English 
dyers  and  calico-printers  for  use  in  our  staple  industries.  The 
total  annual  value  of  manufactured  coal  tar  colours  amounts  to 
about  three  and  a  half  millions  ;  and  is  Engl.ind,  though  furnish- 
ing all  the  raw  material,  makes  herself  Mnly  ^mall  fraction  of 
thu  quantity,  but  uses  a  large  fraction,  it  is  c'car  that  she  loses 
the  profit  on  the  manufactare.  The  c.iuses  of  this  fact,  which  we 
must  acknowledge,  vit.,  that  Gem  any  has  ilrivKn  England  out  of 
the  field  in  this  important  branch  i  f  chemical  manufacture,  are 
prohalily  various.  In  the  first  pi  ice,  there  is  no  doubt  that  much 
of  the  German  success  is  due  to  the  long-continued  .utention 
which  their  numercras  nntversilies  have  paid  t<i  the  Luhivaii,  n 
of  Organic  Chemistry  as  a  pure  science.  For  this  is  carried  out 
with  a  degree  of  coiupkteiic->,  and  to  an  extent,  in  which  we  in 
England  arc  as  yet  strangers.  .Secondly,  umtli  .igain  is  to  be 
atlril-utd  to  the  far  iimrc  general  rccoijiiiti.  .iiuon^..t  Clcrnian 
than  amontjst  English  men  of  1  ii'.iriL-ss  of  the  v.iKic,  from  .-i 
merely  mercantile  joint  of  view,  of  hii.;h  scicntilic  training.  In 
proof  of  this  it  may  \k  mcntioni-il  iliat  each  of  two  of  the 
largest  Geiman  colour  w<iiks  rtnploys  no  le>s  a  number  than 
from  twenty-five  to  thirty  highly-ciUiratcd  rcicntilic  cheuiisls, 
at  salaries  varying  from  250/.  to  5  <t  bocV.  per  annum.  A  thini 
cause  w  hxh  doubtless  exerts  a  great  influence  in  this  matter  is 
the  l'.nj;li  !i  law  of  fiatcnis.  [Iiis,  in  the  special  owe  of  colour- 
ing matters  at  least,  oiTers  no  pr  otection  to  English  p»tentee.'' 
against  fureii;n  infrinjjenient,  for  when  these  colours  are  o-  ce  on 
the  goods  tliey  cannot  he  idcntific<l.  Foreign  infringers  can 
thus  lower  the  jiricc  'o  that  'in!y  the  patcnice,  if  >-kilfu!,  can 
compete  against  them,  and  no  English  licencees  of  the  patent 
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can  exiit.  This  my  to  some  Cktent  accottnt  for  the  reluctance 
•*  hich  English  capitalists  feci  in  embarking  in  the  manniactare 
ir  ariificial  colouring  matters.  Ttut  England  possess^  both  ia 
ihc  scientific  and  in  tho  practical  ilireclion  abiUty  equal  to  the 
occasion  n  o.ic  can  !  Jul  :.  Uui  be  that  as  it  may,  the  whole 
hoMour  of  ihc  discovery  of  artificial  indijio  belong-i  to  Germany 
and  to  the  aisiiniuishetl  chemi>t  Prof.  Adolf  tiaeyer,  whilst 
towards  the  solution  of  the  difficult  problem  of  its  economic 
□unuf^icture,  the  first  successful  steps  have  beeo  takaa  by  Dr. 
Carj  and  the  Uaden  Aniline  and  Soda  Works  at  Mnntihcia. 

1LS.R. 


m  next  oonridered.  This  is  in  effect  the  case  of  a  series  of 
puiUd  mjuntnina  and  valleys,  corrugating  a  mean  level  surface 
with  an  infinite  series  of  Mnllel  ridges  and  furrows. 

Numerical  calculation  snows  that  if  we  uke  a  series  of  moun- 
taint,  whoee  eretts  are  4000  meters,  or  about  13,000  feet  above 
the  int«niM(Uat«  valleybottonu,  formed  of  rock  ct  specific 
gimvilf  S'Sj  dm  tho  —thnnm  attei»>diiieraioe  is  a'fi  tons  per 
MWi* iaA (ilwil teBadtyof  eait  tin);  alao  if  the  1 


rcadfaniat 

there  boo 
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UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE 
Tub  Uhcm  Chair  of  Physiology  uA  Aaatsar,  latd]rUld 
by  Dr.  RoUatan,  «ad  pnolkal^  a  ciialr  of  comparative 
aoology,  will  wiw  b«  tplb  late  tixo,  batag  WMcaaiiad  by  chairs 
iif  ■■■lifij  proper  and  physiology  proper,  with  a  omm  direct 
friadon  to  the  teadiiiig  of  those  sob^acts  aa  part  of  a  prdiaiiiMy 
fdlnl  etluca'jon,  as  frx'i  intended  by  Dr  Linacre, 

Dr.  Oi,i\  er  J.  LoiK'-E  has  been  appointed  to  the  Lyon  Jones 
ProfcssDrship  of   Experimental  Physics  and  Mathematics  in  ' 
Univer..ity  Collesic,  I.ivcrpix>l,  by  the  Councils  of  that  College  j 
and  of  ilic  Liverpool  Royal  Infirmary  School  of  Medicine.  Prof.  ■ 
IXMlge  has  hcci  .some  liuie  A<.&i.tant  Professor  of  Physics  at 
University  Colltjjc,  Loml  ni,  and  is  the  author  of  a  work  on 
e'lCsnentary  mechanics  and  vari  >u^  papers  of  original  research. 

SOCIETIES  AND  ACADEMIES 
London 

Rogral  Society,  Taae  16.—"  Od  the  Strtwti  caoaad  fat  the 
Interior  of  the  EarthVy  tba  Wti^of  Coaliaeiita  and  Moaataia," 

\if  G.  H.  Darwin,  F.R.S. 

The  existence  of  dry  land  pnms  that  the  earth'.s  surface  is  not 
a  figwe  of  equUibrinm  appropriate  for  the  diumal  rotation. 
Honee  the  'interior  of  the  earth  must  be  in  a  state  of  atrea, 
and  as  the  land  docs  aot  sink  in,  nor  the  sea-bed  rise  npv  the 
msterial«  of  wfaldi  the  MBth  ii  BM*  flMHt  be  atraqf  aaoi^to 
bear  tUa  itiaa. 

Wa  an  dtas  led  to  inquire  how  the  stresses  are  diibibiiled  in 
the  earlb'i  oiass,  and  what  are  maj^itudes  of  the  stres'tes. 

la  dds  paper  a  problem  of  the  kind  indicated  is  solved,  by  ihc 
aaeof  ecrtam  remits  obi.iined  by  .Sir  William  ThooHoa,  for  the 
eaae  of  a  homogeneous  inc-imprc^dble  elastic  aphera^  and  the 
reeolts  are  appUed  to  the  case  of  the  earth. 

If  the  eailh  be  formed  of  a  cms*,  with  a  seiui  tluid  interior 
the  atresw^  in  that  crust  must  be  greater  than  if  the  whole  mass 
be  eolid,  far  greater  if  the  crust  be  thin. 

The  strength  of  an  clastic  solid  is  estimated  by  the  difference 
between  the  greatest  and  least  principal  sire.sscs,  when  it  is  on 
the  point  of  breaking,  or,  according  to  the  phraseology  adopted, 
by  the  breaVing  stress-difference.  The  most  familiar  exaiunles 
of  breaking  stre-s-dlfTcrcncc  .ire  when  a  wire  or  rod  is  5lretcnc<l 
or  cm^hed  until  it  brc.-K-  ;  t!n;ii  ti  e  Itre.ikinf;  lo.ad  divided  by  the 
area  of  the  sccti  n  of  the  wire  or  rod  is  the  measore  of  the 
vren^th  '<f  the  materr^!.   StreW'dilliBcaoa  bthusto  beoMaaored 

by  tons  per  square  inch. 

The  problem  is  only  solved  for  the  clas;  of  iiieqii.ilitic^  called 
xinal  harmonics  ;  these  consist  i>f  i  nmti'ier  of  waves  running 
round  the  gIo1>es  in  parallels  of  I.vf  -.  le  The  number  of  uaves 
L>  determined  by  the  order  of  the  harm  ->nic.  In  application  to 
the  earth  the  equal  r  ro'crrcd  to  may  l)C  any  great  c  rclc,  .and  is 
not  nece-sarily  the  terrcstri.il  e.]u.itor.  The  second  harmonic  has 
cmly  a  single  wave,  and  c  rn^i  Is  of  :in  elevation  at  an  eijuator 
and  dcprc-sim  at  the  pole  ;  tlii-  con*titiU''s  ellip'.iclty  of  the 

Tiher  .ill.  An  harm  )nic  of  a  high  order  iiiay  l^e  descri'ied  .i^  a 
-eries  of  mountain  chains,  with  intervening  valleys,  running 
round  the  globe  in  parallels  of  faititade^  estimated  with  reference 
to  the  chose.)  equator. 

In  the  case  of  the  secind  h.Arr.i  .iiie  it  appears  that  the  stre-s- 
Jiffcrcnce  risc-s  t  >  a  inaxi-.mim  nt  tlie  centre  of  the  globe,  and  is 
constant  all  over  the  »urfnce.  'I'iie  central  Mreia^lilletence  is 
ci»ht  times  as  great  as  the  ^jpetliciil. 

.\niong8t  othei  examples  it  i  shown  that  if  the  h  jmo;;enefin; 
car;b.  With  elliptinly  were  t'>  stop  ro'alinjj,  tho  1 1  ntrii 

trc-  .ilifTcrcncc  would  be  thirty-three  tons  p«r  s.^u.-irc  tin  h,  and 
it  would  rupture  if  made  of  any  material  excepting  the  finest 
Steel. 

The  stresses  produced  by  harmonic  inequalities  of  high  orders 


attbenrhn^  butdieio] 
mate,  fiwItdooiiMt^mthtatNaaMtudlrwilhtethe 
maiHai  bat  dvaa  correct  renAla  at  mmk  Ihfie  ec  fim  nOM 
hdov  the  BMB  BBtee. 

Tlw  caaaaoTdie  hamoaieicf  Oe  4ft  and  hi^eroadm  arc 
alao  eouideMdi  aad  it  b  ahown  mH,  if  we  nppoae  diem  to 
eiiit  on  anhare  of  the  mean  deuiljraad  dimenaona  of  the 
eaith,  and  that  the  hei^  of  die  devation  at  the  eqoator  is  in 
ca^  eaae  ISOO  meters  above  the  mean  level  of  the  sphwe^  then 
in  cadi  oaie  the  mawimnm  stfcm-diflcrenoe  is  abont  firar  ion*  per 
square  inch.  This  anudanui  ia  reached  in  the  eaae  cif  Ilie4ih 
harmonic  at  1150  ndlei^  and  Csr  the  lath  at  350  milci*.  from  ine 
earth's  surface. 

It  is  then  shown  that  the  great  terrestrial  incqnalities,  so  A  as 

Africa,  the  Atlantic  Ocean,  and  America,  are  represented  by  an 
harmonic  of  the  4th  order  ;  and  that,  having  regard  to  the  mean 
density  of  the  earth  being  about  twice  that  of  superficial  rocks, 
the  height  of  the  etevation  is  to  be  taken  as  about  1 500  meters. 

Four  tons  per  square  inch  bthe  crushing  stress-differenoc  of 
average  granite.  From  these  results  it  may  be  concluded  that 
either  the  materials  of  the  earth  have  about  the  strength  of 
granite  at  1000  miles  from  the  suifte%  or  tiief  liave  a  mmdi 
greater  strength  nearer  to  the  surface. 

This  investigation  must  be  regarded  as  confirmatory  of  Sir 
William  Thomson's  view,  that  the  earth  is  soUd  nearly  thiongfa- 
out  its  whole  mass.  According  to  this  view  the  lava  which 
issues  from  volcanoes  arises  firom  the  melting  of  solid  rock, 
which  exists  at  high  temperature  at  points  where  the  pressure  is 
dimint&bed,  or  else  from  comparatively  s.mall  vesicles  of  rock  in 
a  molten  conditi  in. 

Zoological  Society,  June  31.— Prof.  W.  II.  Flower.  F.K.S.. 
pre>ident,  in  the  chair. — The  Secretary  read  a  report  on  the 
additions  that  had  been  m.ide  to  the  Society's  MeiLigerie  during 
the  month  of  May,  1&81,  amongst  which  special  attention  waa 
called  to  an  African  Wild  Ass  {Equus  ttinioput)  from  Upper 
Nubia,  and  a  White-marked  Duck  (Anas  sfiecu/un'})  from  Ant- 
arctic America,  both  new  to  the  collection.— Mr.  K.  Bowdler 
Sharpe  exhibited  a  specimen  of  Podilymbus  f^'dicffs,  stated  to 
have  been  killed  at  K.adiixde,  near  Weymouth,  in  the  winter  of 
1880-81.— Mr.  W.  A.  Forbes  read  a  paper  on  the  Petrel  called 
THaUasiUroma  nertu,  by  Gould.  This,  he  showed,  was  not  a 
true  Procellaria,  but  must  form  the  type  of  a  new  genus,  to  be 
calle<i  Garrodia,  most  elosdy  allied  to  Octanitts,  Frtgdta,  and 
/'ihiji^cJroma,  and  constituting  with  them  a  di-iinct  family  of 
"Tubinarcs,"  proposed  to  be  called  "  Oce.anitidaj." — Mr.  W. 
A.  Forbes  read  a  pa;icr  on  the  conformation  of  the  thoracic 
extremity  of  the  Irachei  in  the  "  katitc"  birds,  noting  specially 
a  highly-develoi)ed  syrinx  in  the  ;.;cmi  -  in  which  rc^jioct  it 

difTcrcd  from  all  the  other  genera  coiii)>ri>ed  in  lh.il  gr mp.  — A 
c mimunicati'in  wasrc.id  from  Mr.  George  F.  liennett,  C  M./.S., 
conl.iining  an  account  from  ptr-onal  ob  ervati'jii  of  the  habits  of 
the  lichidna  hystrix  of  Ai;-tr.  l:i. — Mr.  G.  A.  I'.i  iden^er  read  a 
paper  on  the  Lizards  of  thr  gcncr.x  I.acirln  and  .  h^tnthxiactylns, 
prepared  after  a  study  of  speciiiu  ns  in  the  British  Mu-eum. — 
Mr.  F.  C.  Sehni!.  re.id  a  y\\<x  the  Antelope^  that  ha<l  come 
under  hi>  oliserv.iti  .n  in  (.'ciitr.ii  South  Africa,  He  exlnbitel  .t 
scries  of  skin^  of  the  I'.ush- Buck  (  7V.i^w'.)/*mj  y  .'r vi//. «.  ),  and 
jK.iintcil  out  th-ii  vari.iti>>ns  indilTerciii  l'>c,ilii!ics  ;  aKo  sjiecimens 
of  the  \'<iV\\  \Cohiu  and  the  .Speke's  Antelope  (Tra- 

sdufhus  Sj-ikii).  —  A  communication  was  read  frnni  tl-<;  Rev.  O. 
1'.  Cambridge,  de.cribinj  some  new  genera  mi  l  si.eiies  of 
Araneidca. — Mr.  Sclatcr  jiointcd  out  the  generic  divi-ions  of 
the  Bucconid.e  which  he  prop.i!,ed  1 1  ad  )p;  in  his  1:  .in^raph  of 
the  group  now  .ij  |  r.  inching  completion,  and  cb.ir.n  criscd  a  new 
species  of  the  f;rnily  under  the  n.imc  i^V««^/ '.J  or — Mr. 

K.  liowdlcr  .Sh.irpc  communicitcd  Some  notes  on  new  oT  rare 
st>ecie>  of  Hycn'chers  lately  a<ldetl  to  the  British  Museum, 
1  rincip  iKy  fro^i  the  fi  iuld  collection,  and  w  hich  it  wa- proposed 
to  c.'ill  rv.rrr^i /;/ii»y7,  .S;////.I  cb:\,-iir,i,   and  Rhifidura 

.)/u-:;i':i:  r.ni.  -  A  .-c m  i  j  apcr  by  Mr.  S h a riie  contained  an 
account  of  several  collections  of  birds  formed  by  Mr.  W.  B. 
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Fryer  io  the  district  of  Sandakan,  in  NorUi-L«stera  Borneo. 
Two  new  species  were  dc^ribed  nLttmu  Sektdmvi  and  Ditctum 
/'ry^W.— Ueut.-Col.  H.  H.  Godwin-Ansten  read  the  second 
n  irtion  of  his  paper  on  the  land  sheila  collected  by  Prof.  J. 
liaylcj  Balfour  durin(;  hi'<  recent  expedition  to  the  Island  of 
Socotra.  It  referred  to  the  family  HftuiKta. — Mr.  G.  E. 
Dobson  communicated  some  notc<i  on  ccri.iin  points  in  the  muc- 
cular  anatomy  of  the  Green  MonVcy  Cnccfiihauz  (allilkrix. — Dr. 
A.  Gitnther  exhibited  and  rend  .1  (k'^cripticm  of  a  spedmeil  of 
.SchtJ<<lhi!us  Diedusophaius,  a  Mcdllcrratiean  fish  new  tO  the 
British  fauna,  lately  captured  off  the  coast  of  Ireland. 

AnthnpoleclMl  Inatitute,  June  14.— Major-Goml  A. 
Pitt-Rivers,  F.K.S.,  president,  in  the  chair.— G«Bcnl  Ptot> 
Rtver^  read  a  paper  on  the  discovery  of  flint  imploneilti  ia  the 
gravel  of  the  Nile  Valley,  near  Thebes.    The  worked  flints 
were  found  en)bedde<l  two  or  three  metres  deep  in  strati6ed 
gnntl.    Much  interest  has  always  been  attached  by  anthropo- 
HM^ita  to  this  subject  on  account  of  its  bearing  on  the  antiquity 
or  man.    While  in  Europe  we  know  that  the  use  of  stone  for 
implements  preceded  the  employment  of  metah,  and  was  coeval 
with  many  animals  tliat  Hie  now  extinct,  we  have  hitlmrto  had 
no  certain  evidence  tiMt  tbb  period  in  northern  nfioB%  mnote 
as  it  undoubtedly  «n%  nav  not  have  been  contemporaneous  with 
the  very  earliest  pbuw  of  Egyptian  civi]r,..iM^ii,  traced  backward 
as  it  is  by  the  now  accepted  cnronolog)'  of  Mnnetho  to  an  anti- 
qnity  of  7000  vears  from  the  present  time.    Now,  however,  the 
e\iaence  of  human  workman!Jiip  has  been  found  in  gravel 
dcpo.its   \\hicli  )iaJ  become  so  indurated  that  the  ancient 
I'^ptinns  were  able  to  cut  fl.it-tonped  tomb*  in  it,  supported 
1  y  s  ju.irc  I'illars  of  gravel,  whicfi  have  retained  tlicir  form 
iniinjirc  l  1  >  the  jirc-cnl  day,  ]iroving  an  enormously  greater  ape 
for  Ihf   ll  nl-,  eiubciUic'd  in  the  jjr.ivel,  .-omc  of  which  were 
chisc;ii  il  <iut  of  ibe  sides  of  the  lomt.^.  Mr.  Alfred  Tylor  read 
a  pa]  IT  (in  ilir  human  fossil  at  .N"ii.i-  1  j  .  :vcred  by  M.  Ischa  in 
December,  liiSo. — Mr,  1".  I-.  im  'I  luirn  read  a  pat>er  on  some 
Jtone  ijiiplcnicrits  from  Uritish  Guiana. — Mr  J.  I'iuk  Harrison 
cxhi!jite<i  a  collectio-i  of  Danish  and  French  i)holographs. — The 
following;  iiapei^  vete  taken  as  re.td  : — .Mr.  (ierard  .-\.  Kmahan, 
on  scpulcliral  rcaiaiiis  at  kathdown,  co.  Wicklow. — Mr.  I.  H. 
Madge,  notes  on   some  excavations  made  in    I  an  uli,  near 
Copiapo,  Chili,  in  June,  iSSo. — A  number  of  sji.cimen.s  col- 
lectcii  by  Mr.  Madge  were  exhibited,  among  winch  \iere  two 
skulls,  a  quantity  of  pottery,  and  a  cervical  vertebra,  ia  which 
wu  embedded  «  etsac 


Paris 

Academy  of  Scltaeee,  June  27.— M.  Wurtz  in  the  chair.— 
The  following  jiapers  were  read  s — Observations  of  Comet  * 
1881  (comet  of  1S07)  .1;  th;  Taris  Olwervatory,  by  MM.  Bigour- 
dati,  Woif,  nnl  'i  holl  >n  ;  note  by  M.  Mottchez  (see  p.  223). — 
( 'n  t!jc  jir  ilcgiimena  of  a  new  treatise  on  meteorology,  published 
in  It.-ily  by  M.  I>i.-imilla-Muller,  by  M.  Faye.  The  first  part  is 
entitled  "  The  Laws  of  Tempests  (according  to  Faye's  theory)," 
and  _M.  Faye  expresses  satisfaction  that  hii  views  .seem  to  be 
gaining  ground.  In  a  letter  to  the  author  he  suggests  tluit  in 
thunder-storms  the  source  of  electricity  is  not  merely  charged 
.lir  (and  icy  partitleii)  whirling  downwards  from  upper  regions, 
but  electricity  is  develojied  in  the  act  of  gyration  (remindin(j  us 
of  a  lliih/  machine  wc.irkir;):;  u]   .1  weak  (.har^jei. — M.  lani-.en 

Ere  filled  a  photograph  of  the  coiuet. — On  Fuchsian  I'linclion-, 
f  M.  I'oincarc, — On  the  injuries  to  vegetatun  produced  in 
treatment  of  pbylloxcriscvl  vines,  by  M.  Catta.  — 1  nflucnte  of 
variations  of  atmospheric  prcvvure  on  the  duration  of  o>cillations 
of  the  pendulum,  by  M.  S.iiiit-Loui).  lie  found  an  advance  of 
0*o77s.  to  occur  in  the  day  for  a  lowering  of  mercury  pressure 
lomm.  'Ilie  experiment  was  of  a  preliminary  nature. — Observa- 
tions on  the  comet,  and  principally  on  the  physical  a.]vect  of  the 
nucleus  and  the  tail,  by  M.  Flammarion,  Me  inclines  to  the 
vie*  that  comets'  tails  are  not  material — perhaps  an  excitation, 
electric  or  other,  of  ether.  Their  transparence  favours  this  view. 
He alM>  calculates  that  the  tail  of  the  comet  of  1S43,  at  the  distance 
of  the  earth  from  the  vun,  must  have  swej't  .space  with  a  vcl'icity 
of  6;(,ooo,000  of  metres  j  rr  .second.  Any  molecule  of  matter 
flying  at  such  a  rate  w  oald  not  remain  a  single  instant  de|>endent 
on aolar atbaction,  aii<l  «ould  not  go  in  a  closed  orbit. — On  the 
mfaee  with  sixteen  .singular  iKjini^,  by  M.  Darboux. — On  the 
■tn^aces  for  which  the  co-ordinates  of  any  point  arc  expresved 
ty  Abelian  functions  of  two  |araineter>-,  by  M.  Picard. — On  a 
*  I  of  deter.ninin;:  the  lelationstbetween  Iheconstants 
in  a  particular  solution  and  those  contained  by  the 
 lOftlN  "  ■■" 


by  M.  DiiliMr.— Ob  tlw  vttvataqrformi  of  dicalar  Itqoid  snr- 
faoes,  Inr  H.  Dadnnu.  IteiMnodal  diMaaccs  are  inversely 
propoctlowdto  Ae  eemnoiiA^t  amben  of  vibraHons;  nA 
this  realt  fa  fadepcndeat  oT  the  Mlwt  of  ttoliMld.  Iteo  to 

dmilarity  be"  -~   " 


the  grealeM  dmflarity  bctweca  Ike  vlbntaf  Anv  ia 
and  those  of  soapy  pelltdes  of  the  same  diamel 
emnloymcat  of  liquid  pcino  ia  ^  direct  vision-neetraieopc^ 
byH.  Zenger.   On  tht  ■aterior  ploiK  of  a  liquid  prim  be  fiiM 
a  quartz  prism  of  the  mm  fofrtngent  ai^le^  bat  placed  in  ao 
opposite  direction  ;  tlie  pcMterior  face  has,  as  anal,  a  plane 
poiallel  plate.   The  loss  of  lifht  bv  reflection  at  the  anterior  aad 
poeleriar  aufaces  is  thus  reduced  to  a  minimum ;  the  spectra 
are  very  intense,  and  the  lines  are  well  defined.— Photography 
of  colours,  bv  coloration  of  layers  of  coagulated  albumen,  bjr 
MM.  Cros  and  Carpentier.  M.  Edm.  Becqoerel  pointed  out  that  it 
was  not  an  immediate  photozraphic  reproduction  of  images  widi 
the  natural  coloursof  bodies,  W  a  poly«lirome  working  by  wayol 
photographic  impresidon,  in  wliich  tlie  tints  of  images  ate  varied 
at  will  with  the  shades  of  the  colouring  matters  used,  and  are  not 
connected  in  any  neoesmy  manner  with  the  colours  of  the  active 
rays.— Pneumatic  apparatus  ;  pneole,  spirelle,  by  M.  dc  Romilly. 
In  the  pneole  a  jet. of  n-ater  sent  upwards  (say)  by  a  turbine 
immediately  enters  an  orifice  (larger  than  that  it  comes  from)  of 
a  vertical  conical  pipe,  in  which  some  of  the  water  accumulates  ; 
and  through  this  water  numerous  bubbles  of  air  asceni,  but 
cannot  return.    The  water  retnmi  to  the  turbine  Ijy  a  lateral 
pipe.    'Hie  spirelle  (also  for  producing  an  air  current)  is  entirely 
immer^ed  in  the  circulating  linuid  (say  in  a  turbine).    It  consists 
in  one  case  simply  of  a  slit  of  special  p*>sition  and  nature  in  a 
tube  which  rises  from  the  Lqui  1,  one  etl^c  of  the  .slit  is  higher 
than  the  other. — On  siliciuui,  by  MM.  .Scbutzenbergcr  and 
Colson. — On  a  cyanic  ether  of  borneol,  by  M.  Haller.— On  the 
rflt  o{  phosphoric  acid  in  volcanic  &oils,  by  M.  Kicciardi.  Thl< 
is  a  reply  to  M.  de  Gasparin. — On  the  volcanic  soil  of  Cifania, 
by  M.  Tedeschi  di  Ercole. — I'nilateral  phenomena,  inhibitory 
and  dynamogenic,  due  to  an  irritation  of  the  c-'ancou-;  nerves 
by  chloroform,  by  M.  Brown-Sf quard. — New  mO'Lle  of  electric 
excitation  of  nerves  and  muscles,  by  M.  d'Arsonval.    In  the 
apparatus  described  he  aims  at  gisnng  the  induction  current  a 
mathciii.ilic  lily  definite  value,  ca  y  to  reproduce,  rcndcritjg  the 
electric  excitaton  purely  mech.inical  (not  chemical),  and  at  having 
an  induced  current  of  neutral  direction  (no  |XK-iiive  or  negative 
pole). — On  the  etiology  and  pathogeny  of  variola  in  the  pi^ein, 
and  devel  ipmcnl  of  infectious  microbes  in  lymph,  by  M.  Jolyet. 
— Influence  of  nature  of  food  on  the  development  of  the  frog,  by 
M.  Yung.    The  substances  tried  stand  in  the  fjllowing  decrcas- 
ingly  favourable  order  : — Beef,  fi  h,  coajrukUc^J  alliumen  of  hens' 
eggs,  albuminoid  sub^tanci-  o'.  (11^;  ■•         vef;e'.,-i'  k-  substances 
(alg*).    The  two  latter  do  n  it  suliicc  to  tiansform  the  tadpole 
into  a  frog.    A  jmrely  albuminous  substance  suffices. — Meta- 
morphosis of  the  I'ediceliata,  by  M.  Barrois.— On  the  formation 
of  liiac9itiBanKakrtridilBorii»fa!yM.Cbatia. 
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SYMBOUC  LOGIC 

Symioik  Logic.  By  John  Venn,  M.A.,  Fellow  and  Lec- 
Mrar  In  the  Monl  Scteiiois,GoBvi]k  and  Cnw  CoUege^ 
Cambridge.    Pp.  xxidx.  4461.   (London:  Macmillan, 

1881.) 

MANY  who  are  interestect  hi  tlie  progress  of  logical 
science  have  looked  forward  to  the  appearance  of 
this  long-expected  work  as  one  likely  to  give  them  a 
logical  traat.  They  will  not  be  dbappointed.  It  may  be 
impossible  to  accept  Mr.  Venn's  opinions  as  decisive  of 
some  points  which  he  discusses,  and  it  would  not  be  diffi- 
cult to  indicate  deficiencies  ;  but  we  have  no  book  which 
approaches  the  one  before  us  in  the  iboroughness  with 
wUcb  it  opens  up  the  logical  questions  of  the  day.  With 
equal  indu-try  and  ability  Mr.  Venn  has  gone  over  almost 
the  whole  literature  of  logic  so  far  as  it  contains  any 
gennsof  the  scientific  system  associated  with  the  name 
of  Boole.  Mr.  Venn  writes  jirofcsscdly  as  an  admirer  of 
IJoole,  and  his  work  consists  to  a  great  extent  of  the 
matter  of  lectures  upon  Boole^  logic,  delivered  under  the 
inter-coUegiate  scheme  of  lectnrini^  which  has  now  been 
in  operation  for  abont  twelve  years  at  Cambridge.  Thus 
the  bouk  is  suhstaiui.ilK  an  exposition  of  Hurtle's  I.ngic, 
and  practically  the  only  one  which  we  have.  Uoole's  own 
great  work, "  The  Laws  of  HMogfat,"  appeared  more  than 
a  quarter  of  a  century  ago  (1854),  and  has  never  reirhcd 
a  second  edition.  It  has  been  much  more  talked  about 
than  read. 

If  Mr.  Venn  then  had  done  nothing  more  than  publish 
a  comparatively  easy  and  readable  exposition  of  Boole's 

profound  but  difficult  treatist-,  he  would  have  done  j,'ood 
work.  But  he  has  done  a  good  deal  more,  because  he  has 
worked  oat  the  relation  of  Boole's  system  to  all  dtseover- 
able  pre\Hous  attempt^  m  a  symbolic  <>r  (juasi-aJgcbraic 
treatment  of  the  syllogism,  as  also  to  all  who  have  since 
Boole's  time  endeavoured  to  improve  upon  bis  system. 
The  writings  of  almost  one  hundred  logicians  have  been 
investigated  by  Mr.  Venn,  and  not  a  few  of  these  writers 
are  practically  unknown  to  Knglish  readers.  If  I  mention 
the  names,  for  instance,  of  liolsano,  Bardili,  Dalgamo, 
Darjes,  Lipschits,  Maass,  Mafanoo,  Segaer,  Semler, 
Servois,  Wcisc,  it  is  unlikely  that  the  reader,  unless  he 
has  made  a  very  special  study  of  logic,  will  ever  have 
heard  of  most  of  these  names  before.  .\  great  change 
has  taken  place  in  the  standard  of  scholarship  expected 
of  authors  nowada)^.  During  the  last  century  philo- 
sophers calmly  wrote  down  whatever  came  uppermost  in 
their  minds«  in  cmnplete  indifference  to  their  ignorant 
predecessors.  David  Hmne  discovered  and  expounded 
the  laws  of  the  association  of  ideas,  unconscious  that  it 
was  all  in  Aristotle's  works.  Jeremy  Uentham  wrote 
upon  logic  with  sublime  confidence,  although  his  reading 
had  been  confined  to  the  compendiums  of  Sanderson  and 
Isaac  Watts.  Now  a  man  is  expected  to  read  everything 
about  his  subject  before  he  writes  anything.  The  Kite 
Sir  William  Hamilton  of  Edinbuigh  was  the  ideal  of  the 
new  method,  towards  the  introduction  of  which  he  mnch 
contributed.  He  had  all  the  doctrines  of  logicians  of 
various  schools  classified  in  his  common>place  books; 
Vot.  xxiVd— Na  611 


but  when  he  came  to  work  out  his  own  system  of  the 
qrllogism,  fell  disease  arrested  htm  before  the  work  was 
half  done.  It  nm^t  rcr|;iiic  much  judgment  to  use  the 
bibliographic  method,  as  one  may  call  it,  to  an  adequate, 
and  yet  not  to  an  excessive  extent. 

Perhaps  the  most  interesting  chapter  in  the  whole  book^ 
is  the  hist  one,  containing  "  Historic  Notes,"  which  are 
however  merely  supplementary  to  a  great  quantity  of 
historical  information  given  incidenully  in  the  preceding 
chapters.  The  table  on  p.  407  Is  one  of  extreme  interest. 
It  shows  and  classifies  in  the  clearest  way  no  less  than 
twenty-five  apparently  different  modes  in  which  logicians 
from  the  time  of  Leibnitz  had  attempted  to  represent 
symbolically  the  ordinary  universal  negative  proposition, 
say,  no  .S  is  P.  Hoole  and  Dr.  Macfarlanc,  for  instance, 
express  it  as  denying  the  existence  of  the  class  of  things 
.S  which  is  p.  Hamilton  introduced  a  clumsy  wedge- 
shaped  copula  with  a  stroke  across  it  to  express  negation ; 
Uarjes  entirely  misused  well-known  mathcm.itical  signs 
in  the  expression  +  S  -  P.  Scgncr's  formula  is  hardly 
better,  namely  S< — P.  Mr.  MacColl's  notation,  so 
recently  the  subject  of  discussion  in  the  Mathematical 
Society,  the  Edticntional  Times,  and  Natlrk,  is  at 
Ic.nst  convenient,  namely  S  :  P,  though,  as  I  venture  to 
hold,  only  a  disguised  form  of  the  equation  S  =  S  P'. 
But  this  single  page  gives  matter  for  endless  study,  and 
Mr.  Venn  has  conferred  ..reat  benefit  upon  logical  stu- 
dents in  opening  up  the  subject  of  logical  s}inbolism  and 
logical  method  iii  its  full  extension,  thns  hastening  the 

•inie  A  hen  some  decisinn  ran  Vif  arrived  at. 

riierc  IS,  bowevvr,  mucli  ilut  is  novel  in  the  vulume- 
No  author,  for  instance,  has  carried  the  diagrammatic 
repreiaotatioii  of  logical  relations  to  anything  like  the 
same  extent  and  perfection  as  Mr.  Venn.   Starting  with 
the  well-known  circular  ilia!;r.>ms,  .itlributed  to  Euler, 
but  traced  back  to  earlier  logicians,  at  any  rate  to  Lange» 
Mr.  Venn  has  succeeded  in  representing,  by  interlacing 
ov.d  figures,  the  Infp'cal  relations  of  four  or  even  more 
terms.   Although  opinions  may  differ  as  to  the  value  of 
the  method,  he  has  unquestionably  worked  out  a  complete 
and  consistent  system  of  diagrammatic  reasoning,  which 
c.irries  the  Eulerian  idea  to  perfection.   He  has  gone 
even  further  and  li.^s  converted  his  diagrams  into  a  kind 
of  lc|(ical-diagram  machine,  which  allows  the  elliptic 
segments  representing  classes  to  be  selected  and  rejected 
mcclianically.     Of  this  remarkable  device  Mr.  Venn 
p.  IJ3)  says  that  "it  would  do  very  completely  all  that 
can  be  rationally  expected  of  any  logical  machine.  Cer^ 
uinly,  as  regards  portability,  nothing  has  been  proposed 
to  equal  it,  so  far  as  I  know."   The  latter  statement 
may  be  certainly  conceded,  as  i!ic  machine,  thouj^h  con- 
stnicted  needlessly  large,  is  only  five  or  six  inches  square, 
and  three  inches  deep.   So  far,  however,  as  I  can  judge 
fro:n  the  somewhat  brief  and  unexplicit  description  given 
by  .Mr.  Venn,  I  cannot  see  how  his  machine  can  perform 
I  logical  operations  automatically.  The  selections  of  classes 
have  to  be  guided  and  judged  by  the  selector,  and  all  that 
the  mechanical  arrangements  effect  is  to  select  a  whole 
class  of  elliptic  segments  at  one  niovement  of  the  fiogen. 
This  mechanical  diagram,  then,  is  analogous,  as  Mr. 
Venn  renaiks,  to  what  has  been  described  as  "The  Logicat 
Abaco^"  but  I  do  not  think  it  can  be  caDed  mecbanica 
in  the  lame  d^ree  as  the  logical  m^chint^ 
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In  connection  with  these  complex  logical  diagrams 
arises  a  curious  and  almost  amuiinj;  illustration  of  the 
impossibility  of  knowing  all  that  has  been  written  on  a 
subject.  Mr.  Veim  te  the  Historic  Notes  has  caiefiiDf 

gone  over  all  logical  writings kno.vn  tn  him,  nmi  concludes 
.(p.  426)  that  "hardly  any  attempts  have  been  made  to 
represent  diagrammatically  the  combinations  of  four  terms 
and  upwards.  The  only  serious  attempt  that  I  have  seen 
in  this  way  is  by  Holzano."  This  statement  is  qualitied 
in  the  Introduction  or  Preface  (p.  xxx  by  reference  to 
H.  Scheffler's  "Naturgesetze,"  published  in  1880.  But 
if  Mr.  Venn  had  happened  to  loolc  nrach  nearer  hom^ 
into  the  able  "  Outline  of  Logic  for  the  Use  of  Teachers 
and  Students,"  by  the  Rev.  Francis  Garden,  M.A.,  Trinity 
G>Uege,  CambridjB^  (1867),  be  wouM  have  found  at  p.  39  a 
diagram  of  five  interlacing  circles  representing  the  rela- 
tions of  five  terms.  The  diagram  is  thus  descrilied  at  the 
foot,  "  Genus  A  partly  overlapped  by  genera  H,  C,  D,  and 
giving  for  species  AB,  ABC,  AC,  ACD,  AD, 
ADE,  AE,  ACDE."  The  circles  are  broken  in  thdr 
unessential  parts  for  the  purpose  of  saving'  spnce.  Mr. 
Venn's  ellipses  are  in  this  respect  much  more  convenient 
than  circles,  and  the  method  of  shading  segments  so  as 
to  sbnw  their  propositional  treatment  to  the  eye  is  an 
import.T.nt  improvement  ;  but  the  principle  on  which 
complex  logical  relations  may  be  gnphicaliy  teprcseatcd 
is  clearly  seized  by  Mr.  Garden. 

Mr.  Venn,  although  an  ardent  admirer  of  Boole,  as 
indeed  all  advanced  logicians  must  be,  remarks  (p.  xKviii.) 
that  his  actual  originality  (priority  ?)  was  by  no  means 
go  complete  as  is  commonly  supposed  tad  asserted.  But 
I  .nm  a  little  surpri^od  to  notice  that  Mr.  \'enn,  although 
mentioning  (p.  9)  1  hon;as  Solly's  "  Syllabus  of  Logic" '  in 
relation  to  another  matter,  does  not  draw  attention  to 
the  remarkable  qrmbolical  expression  for  the  laws  of  the 
syllogism  given  therein.  This  brief  work  is  throughout 
highly  acute  and  philosophical. 

The  really  important  question  which  underlies  the 
whole  discussioB  of  symbolic  logic  r^irds  a  technical 
and  apparently  minor  poins  namely  the  exclusive  rr  un- 
cxclusive  character  of  logical  alternatives.  When  we 
say,  for  instance,  that  "  capital  is  either  fixed  or  circu- 
lating," is  it  implied  i»  the  nun  /arm  0/  tkt  tiaitment 
that  capital  cannot  be  at  the  same  time  fixed  and  circu- 
lating? Boole  licUI  SO;  or,  at  any  rate,  he  held  that  any 
logical  equation  of  his  own  system  not  conforming  to  this 
condition  was  impeifect  and  otdnterpretaUe.  But  since 
Boole's  time  5cvcral  ]ogirir>ns  have  contended  that  this 
condition  was  arbitrary,  and  in  fact  an  error  of  Bcole's. 
It  is  one  chief  purpose  of  Mr.  \'cnn's  book  to  uphold 
Boole's  system  in  its  integrity,  and  he  writes  in  an  attitude 
more  or  less  of  protest  against  subsequent  innovators. 
This  question  has  been  noticed  by  Mr.  M.icColl  in  hii 
letter  (NATintI,  voL  xxiv.  pp.  124-126).  It  is  however  a 
question  which  reqnfres  chapters,  if  not  books,  fot  its 
adequate  treatment  ;  it  is  in  fact  to  be  judged  by  the 
success  of  a  system,  rather  than  by  any  simple  direct 
aigimients. 

In  regard  to  this  letter  of  Mr.  MacCoU,  I  may  point  to 
thefoct  that  T  have  already  disputed  the  philosophical 
correctness  of  MacColl's  symbolic  innovations  (Xaturr, 

'  "A  SylUbui  of  Lo(ic,  in  which  the  vi«in  of  Kani  are eeoerally adaaltd 
■ad  Um  Liiw«  of  Um  SyUocinB  nrmbolicallv  expniMd."  by  ThoMM  9^9, 
E*}.,  kl«  «r  Cuiu  Celltt*,  CuDbridic.  (Cambridce,  i8^) 


vol.  xxiii.  p.  4S5),  while  as  regards  the  main  principles  of 
his  calculus,  it  is  out  of  the  question  that  he  should  claim 
novelty.  But  we  may  nevertheless  regret  that  Mr.  Venn 
has  referred  in  a  slighting  tone  to  investigations  which 
have  been  carried  out  with  great  earnestness  and  acute- 
ness.  Mr.  \'enn  does  not  speak  in  the  same  slighting 
manner  of  Pruf.  SchrttdcA  CSSSy,  though  I  presume  it  is 
clear  that  the  latter  was  as  completely  forestalled  by 
previous  writers  unknown  to  him  as  was  Mr.  MacColl. 
In  fact  the  way  in  which  independent  investigators  are 
converging  and  meeting  in  a  modified  BooUan  system  is 
strong  evidence  that  the  quesdoas  so  dearly  set  fbrA  by 
Mr.  Venn  are  becoming  ripe  for  decision. 

W.  Stanley  Jevons 


ASTRONOMY  FOR  AMATEURS 

A  Cyih-  of  Cit'is/ii!  Objeds.    Observed,  Reduced,  .and 
Discussed  by  Admir^  William  Henry  Smyth, 
K.S.F.,  D.CL.    Revised,  Condensed,  and  greatly 
Enlarged  by  George  F.  Chambers,  F.R..A.S.,  of  the 
Inner  Temple,  liarrister-at-Law.    (Oxford:  The  Cla- 
rendoa  PtCMi  t88t.) 
TpHERE  can  be,-wc  think,  little  doubt  that  the  puldtcap 
*    tion  of  Admiral  Smyth's  "  Cycle  of  Celestial  Objects" 
powerfully  stimulated  a  taste  for  astronomy  amongst 
amateurs  in  this  countiy.  It  was  popular  in  style,  and 
the  contents  genemlly  were  such  as  possessed  interest  for 
the  numerous  class  of  readers  who  neither  require  nor 
would  appreciate  more  technical  treatises.  The  gossiping 
notes  interspersed  throoghotit  the  woric  had  Aefar  special 
attraction  for  many  readers. 

Mr.  Chambers  says  he  would  not  have  undertaken  the 
task  of  preparing  a  new  edition  of  Smyth's  woik  for  the 
press  had  he  not  been  convinced  that  there  was  a  wide- 
spread desire  for  it  The  copyright  of  the  work,  with  the 
•Admiral's  notes,  ur.pi:lilish.cd  (ir.iwm'^s,  ilc,  h.id  come 
into  his  bands,  but  there  remained  the  digesting  of  these 
materials  and  interweaving  them  with  the  contents  of  the 
first  editkm.  His  programme  he  states  to  have  been  "  so 
to  revise^  prone,  and  amplify  Admiral  Smyth's  Bedford 
CataligiUt  OS  to  provide  a  Telescopist's  Manual  for  Re- 
fractors up  to,  say,  8  inches  of  aperture,  and  to  embody 
the  progress  of  the  science  up  to  1880,  just  as  the  original 
edition  might  have  been  considered  fairly  complete  for 
5  inches  of  apeiture  up  to  1845.''  in  carrying  out  this 
programme  be  has  deemed  it  essential  to  iadndto  olgects 
in  the  southern  hcaveiis,  wUch  we  do  aot  coounaiid  in 
these  latitudes. 

It  is  to  be  tmdeistood  that  the  new  edition  is  confined 
to  the  Cycle  proper,  or  to  the  second  volume  of  the 
original  work,  the  ProUgomenn  being,  as  Mr.  Clumbers 
remarks,  for  the  most  part  written  up  to  date  in  the  last 
edition  of  his  "  Handbook  of  Astronomy."  The  number 
of  objects  induded  by  Smyth  was  850,  the  Binnber  in  the 
present  volume  is  1604.  Viewing  the  work  as  one  in- 
tended for  the  guidance  of  the  amatctur  as  to  the  objects 
wMdi  it  may  be  worth  bb  while  to  observe,  the  additiens, 
upon  the  selection  of  which  considerable  pains  appear  to 
have  been  bestowed,  nevertheless  include  many  stars  that 
can  hardly  claim  to  be  so  regarded  :  we  allude  to  such 
objects  as  Nos.  252,  334,  335,  346,  37tt  396^  737f  974i 
1035, 1 149,  &c.  Perhaps  a  less  extended  list  with  fUter 
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dciCTiptions  of  sue);  as  p:  ssc?s  spcci.il  interest  would 
have  been  equally  acceptable  to  amateurs  generally. 

We  are  not  ditposed  to  eritieiae  too  dotdy  a  valaine 
involving  a  larpe  expenditure  of  time  .md  trouble  for  the 
benefit  of  those  who  occupy  their  leisure  evenings  in  tcle- 
MOpic  0lMervati0B%  liat  as  the  author  expresses  his  desire 
to  reedre  eometkms  or  laggestioni  for  future  editions  of 
his  work,  we  will  here  refer  to  several  defects  whfeh  we 
have  remarked  in  a  pretty  cnrcful  cvaiii:n:ition  nf  it,  in 
the  hope  that  bis  attention  may  be  directed  to  the  kind  of 
revision  by  whidi  another  edition  nay  be  improved. 
Some  of  the  more  rcmnrkable  object?  -ippcar  to  be  treated 
with  unfortunate  brevity  ;  we  may  instance  the  fine  binary 
Star6^Eridani|  of  which  a  single  epoch  is  given,  without 
mention  of  tbe  orUt  having  lieen  determined  by  Dr. 
Doberck,  or  Indeed  any  intTmatloo  that  the  star  is  in 
rapid  motion  ;  the  first  clement;  were  assi^cd  by  Jacob. 
A  sdU  more  noticeable  case  is  that  of  a  Centauri,  one  of 
the  inost  Intereatingr  db^eets  In  Ae  huvens,  which  b  dis- 
posed of  in  half-a-dozen  lines,  without  reference  either  to 
the  elaborate  investigations  of  its  annual  parallax  since 
Heoderson's  time^  to  its  lai^ge  and  well-established  proper 
motion,  or  to  the  nimieMias  orbits  wliich  have  been  com. 
puted,  more  especially  those  obtained  since  the  passage 
of  the  peri-astron  by  Dr.  Doberck  and  Dr.  Elkin.  Only 
two  epoclu  are  transcribed,  one  of  them  being  the  com- 
paratively rough  resnlt  of  GOliss  at  Santiago  in  1851 ;  in 
no  instance  would  it  have  been  better  worth  while  to 
extract  froin  the  long  series  we  possess,  a  sufficient 
number  of  measures  to  enable  the  reader  to  judge  of  the 
motion  in  the  system.  A  very  insoffidoit  notice  appears 
of  2  518,  a  binary  of  which  we  may  soon  expect  to  have  i 
approximate  elements,  and  the  c  .se  of  >  Coron.T  .Australis 
is  quite  misrepresented;  from  the  few  epochs  given  at  . 
p.  55$,  it  might  be  inferred  that  there  has  been  a  direct  ' 
chan^^c  in  the  angle  of  pciition  of  about  30^  in  forty-fi\-c 
years,  whereas  there  has  been  an  actual /<■//<>_;; rijiji- motion 
in  the  angle  of  nearly  160%  npon  which  SchiaparelJi 
calculated  elements  wiiich  r^resent  the  latest  measures 
closely.  Of  the  four  cases  where  the  author  has  appended 
orbits,  in  three  (Castor.  C  Car.cri,  and  |  Urs.x  Majoris) 
tiiey  are  vitiated  by  typographical  or  other  error. 

Kirch's  variable  star  in  Cygnos,  which  Mr.  Giambers 
calls  x'l 'S  X  ^yS"'  of  Bayer,  to  which  letter 

Flamsteed's  17  Cygni  has  no  claim;  the  cause  of  Flam- 
Steed^  misnomer  was  expired  by  Argelander  many 
years  nnce.  The  designatioo  x*  is  calculated  to  add  to 
the  doubt  and  confiision  already  existing  as  to  this  vari- 
able, of  which  the  .luthor  unwittingly  affords  an  illustra- 
tion. The  position  assigned  for  1890  is  not  that  of  tlie 
variable  star  (whidi  is  Lalande  37835),  but  is  that  of 
Piazzi  XIX.  295,  wrongly  identified  with  Kirch's  star  by 
Piazzi,  a  circumstance  to  which,  oddly  enough,  Mr. 
Chambers  alludes  in  his  notes,  warning  his  readers  against 
a  mistake  which  he  has  himself  Just  inade.  The  correct 
place  of  the  variable  for  1890  is  in  R.A.  iQh.  46m.  31  s., 
Decl.  32°  3S  2. 

The  story  of  Cacciatore's  supposed  distant  phinet  is  left 
where  it  was  by  Smyth,  the  later  calctilations  of  Vals  and 
Oehzcn,  who  showed  that  the  motion  indicated  by  Caccia- 
tore  could  only  apply  to  a  minor  planet,  not  being 
mentioned ;  and  there  are  a  number  of  other  cases  where 
the  infionnatioin  supplied  has  not  been  broagbt  up  to  date^ 


Mr.  Ch.inibcss's  volume  has  been  liandio  ncly  printed 
at  the  Clarendon  Press,  and  includes,  for  a  frontispiece, 
the  scale  of  e«>lours,  given  by  Smyth  in  his  "Sideteal 
Chromatics,"  v^nth  the  view  to  assist  observers,  in  jud^ng 
of  the  colours  of  the  components  of  double  stars. 


or/?  BOO  A'  SHELF 
Botany  for  .S\'/'uhii  arui  Scir/ur  C/<usts.  liy  W.  J.  Browne, 
M.A.,  Lond.,  Inspector  of  National  Schools.  Second 
Edition,  revised  and  enlarged.  (Dublin:  Sullivan 
Brothers,  1881.) 
Mk.  Browne  is  the  author  of  a  \-ariety  of  elementary 
mathematical  books.  In  preparing  this  little  manual  of 
botany  it  may  be  presumec^  therefore,  that  be  has  had  to 
struggle  with  the  difficulties  which  must  always  beset  the 
amateur.  The  lesnlt  nsemUet  what  coe  has  oAen  m- 
foitanatdy  met  with  in  riaSSu  ekses  beibrei  There  is  a 
want  of  simplicity  in  the  treatment,  much  that  is  im- 
essential  and  unnecessary  for  students  of  any  grade, 
a  good  de.il  thai  is  only  of  historical  \  aluc,  and  what  is 
worse,  not  a  little  that  is  downright  error.  This  is  the 
more  unfortunate,  as  the  questions  a*,  the  end  of  the 
chapters  and  the  examination  papers  which  fill  the  last 
pages  show  that  the  book  h.is  a  very  definite  aim.  What, 
however,  it  may  be  a-.ked,  is  likely  to  happen  to  exa- 
minees who  reproduce  such  statements  as  the  following? 
"C^^.— The  fruit  consists  of  two  halves,  ne.irlv  hemi- 
spherical;" or  "  (7<7/i:r-excrescences  on  oik,  produced  by 
an  excretion  thrown  out  round  an  egg  deposited  by  an 
inflect"  (p.  98).  On  p.  60  the  beech  is  given  as  affording 
an  example  of  a  capsule  in  its  fruit ;  here  the  author  has 
ooaJbonaed  the  involucre  with  a  pericarp.  On  the  same 
page  we  find  the  following  remark :  "  Around  the  seed 
.  .  .  there  is  often  developed  a  quantity  of  albuvun,  for 
the  nourishment  of  the  seed  during  germination";  on 
p.  5;,  "The  germinal  vesicle  soon  develops  into  the 
embryo  or  germ,  (  ontaining  the  plantlet."  This  is  on  a 
par  with  the  account  of  the  process  of  fertilisation  on 
p.  10,  "A  protoplasmic  substance  (/'':;'//</)  flows  from 
the  pollen  grain  into  the  omle  and  ripens  it,  so  that  it 
bceonies  a  .<ieed."  The  part  of  the  book  de\oted  to  syste- 
matic and  descriptive  botany  is  better,  though  often  0|>en 
to  criticism.  If  the  writer  had  carefully  studied  Peni- 
cillium  he  would  not  have  said,  "  The  cells  composing 
the  branches  (Fig.  89)  are  spores  or  conidia" ;  he  has 
apparently  been  misled  by  his  Fig.  80,  which  might  do 
for  one  of  the  bog-oak  onuunenti  sold  in  Dublin  shops, 
but  is  a  very  inadequate  representation  of  PenkUUum. 
liw  enaples  of  plant-descriptions  are  not  sufficiently 
AdL  and  are  socaetfmes  obscwe,  as  fior  instaaoe  when  the 
anthen  of  the  common  daisy  are  said  to  be  simple  at 
base."  The  whole  book  still  wants  a  thorough  revision  at 
the  hands  of  a  competent  teacher  to  make  it  a  safe  guide 
for  elementary  students, 

LtssoHs  in  Practical  Botany.  By  G.  T.  Bettany, 
tLA^&S&i  F.L.S.  (London :  MacniUanandCo,  1881.) 
This  k  an  excellent  little  book,  in  dOigent  study  by 
teachen  as  well  as  pupils  would  give  descriptive  botany 
the  real  educational  value  which  is  so  often  claimed 
for  it,  and  at  bottom  it  no  doubt  possesses,  if  only  the 
old  type  of  manuals  couH  be  exterminated.  What  a 
weight  would  be  removed  from  examiners'  minds  if  ex- 
aminees would  re. illy  t.i'-:e  to  heart  Mr.  Bettany'i  impres- 
sive admonition  (uhich  should  be  hung  in  every  examin- 
ation room  where  pl  '.nts  are  set  for  description)  :  -  Do 
not  suppose  or  ima^iin-  facts  of  structure  which  you  cannot 
verify."  It  is  reafiy  refreshing  to  come  upon  a  manual, 
the  object  of  which  is  to  drill  students  in  a  healthy  scien- 
tific method,  and  not  merely  to  teach  them  how  to  impose 
on  examiners  with  a  show  of  sham  and  often  preposterous 
knowledge,  which  has  but  a  temporary  hold  on  the  memory 
and  none  on  the  undersianduig.  The  only  genuine  critJ- 
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ctsm  of  a  manual  like  this  would  proceed  from  one  who 
had  actually  tested  its  use.  Improvements  will  gradually 
sogfest  theiinselvea ;  a  few  friendly  SQggestions  might  be 
eves  vantHMd  wmb  oShaad.  On  p.  63,  for  example, 
the  fjaUowiog  densition  la  qiento  objcrtion  — "  Tn\htme, 
a  generic  term  fbr  all  organs  developed  by  enurgence 
from  single  cells  of  the  epidermis."  The  diapter  on 
Floral  Diagrams  is  good.  But  it  never  seems  to  have 
been  suggested  that  agcnuini:  interest  mifjht  be  t;:vcn  to 
lessons  m  botany  by  nicking  the  juipil-.  arrange  the 
actual  parts  of  the  (lower  so  as  to  form  the  liia^jrani. 
All  that  is  wanted  is  a  flat  square  of  cork  covered  with 
paper,  on  wliicii  iowr  r.j;-;ccntric  circles  are  traced.  It 
would  be  best  to  have  thrive  such  squares  for  each  pupil, 
with  three,  four,  or  five  mdiaiing  lines  drawn  intersecting 
the  circles,  according  as  dowers  with  a  ternary,  quater- 
natyi  or  quinary  symmetry  are  to  be  examined.  As  each 
soccetsivc  whorl  of  floral  organs  is  removed,  its  parts 
ahoilld  be  pinned  out  in  their  proper  relative  positions  by 
the  pupil.  The  cyclical  symin«tfy  of  the  flower  is  clearly 
brought  out  in  this  way,  even  whevB  it  is  apparently  dis- 
guised. Some  details  m  wnUag  the  method  would  need 
a  little  elaboration,  as,  fbr  example,  the  treatment  of 
g.imopetalous  dowers ;  but  this  may  be  left  to  the 
ingenuity  of  teachers  like  .Mr.  Hcttany. 

Raienhorst's  Kryptoainun-Flora  von  Dcutschlaud,  Oester- 
reick  und  dtr  Sclmtis.  Erstcr  Band :  i  and  a  Lief. 
Pihe^  von  Dr.  G.  Winter.  (Leipii&  tSSf.) 
Fbw  men  have  done  th^  Mimr-weriKra  in  science 
greater  service,  even  if  of  a  somewhat  unobtrusive  sort, 
tun  Dr.  Ludwig  Rabcnhorst,  whose  recent  death  we 
announced  with  regret  (Natvrk,  vol.  xxiv,  p.  108). 
His  "Flora  Algarum  aqu.T  dulcis  ct  submarin.v  '  is  an 
indispensable  guide  to  an  immense  labyrinth  of  species 
.and  genera  which  lie  scittcred  up  and  down  botanical 
hteraturc.  These  are  digested  into  a  methodical  enu- 
meration which  makes  little  attempt  to  be  critical,  but  is 
content  to  bring  the  materials  together  just  as  every  one 
who  intends  to  study  what  has  been  done  in  any  special 
nroup  without  such  an  aid  must  do  for  himself.  Had 
Rnbenhorst  attempted  more  he  WOhU  never  have  done  the 
useful  work  that  he  did.  One  very  convenient  feature 
of  his  boolcs  is  the  brief  synopsis  of  the  genera  of  each 
group,  accompanied  by  outline  woodcuts  of  some  leading 
types.  Amongst  organisms  whose  real  affinities  are  oAen 
so  obsctux  as  the  lower  cryptogams,  the  utility  of  this 
plan  cannot  be  sufficiently  approved.  The  woodcuts 
(i  ten  convey  infonnation  at  a  glance  which  hours  of  study 
and  comp.irison  woult,!  r.nt  extract  from  the  descriptions. 
The  present  work,  ot  -vhich  two  part^  have  so  far 
appeared,  is  substantial!)  a  now  eilition  of  the  :;uthor's 
"  Deutschland's  Kryp;  uncn-Flora,"  of  which  the  first 
appeared  as  far  back  as  t>4.(.  The  death  of  the  sri^inal 
author  may.  it  is  to  be  hoped,  have  no  et'fcct  on  iui|)Ldmg 
us  completion,  as  diflTcrent  groups  are  assigned  to^^iiierent 
hands.  Dr.  Winter  commencing  the  fun^;i  in  tlic  two  parts 
hefote  us.  The  scope  of  the  whole  work  will  be  very 
much  enlarged,  but  the  >ame  convenient  features  will  be 
perpetnatea  A  speedy  completion  will  be  devoutly 
desired  hjr  all  students  of  Eoiopean  Thallophvtes. 

LETTERS  TO  THE  EDITOR 

\Tht  Eilitonioa  nol  hold  'tiriael/  ra^.-'itsih'ii  jW  c/i'iiicns  erf  rased 
l>y  his  ,i>rrf<fvndeHit.  Xfithfr  (an  ht  tin  l-rtakt  to  return, 
or  to  tortrsfcnd  :.').'■'  f^'u-  u-riten  of,  n  v  /r-,/  maHUxrifls. 
A'tf  twtice  is  taken  cf  .2':pity>n,->us  coinminiit.iliom. 

[The  Editor  urgently  re  J  u."ts  correspondent!  {'ii  ii  /c.'/^rt 

as  short  as  poiiible.  The  pressure  on  his  spa^  e  ii  S9  p'fot 
thai  it  is  impestihU  othenoite  to  tnsurt  the  appearance  even 
e/ corHmunicatiifHS  containing  interesting;  and  nczel /acts.] 

The  Comet 

FtTRTtiER  measure;;  have  been  obtained  at  Greenwich  of  the 
position  of  the  least  refrangible  edge  ItWlllMe  Of  dM  four  eOHMt* 
btnd»  with  the  foUowiog  refolts:— 


Comet  

liuri'cn  Flame 
No.  of  Ob>-. 


Cretn  bocxL 
5l6l7±0*4 
5164*0 

26 


Hiue  band. 
4733  9±i-| 
47360 
6 


Velbw  land. 
5630-4  ±1-6 

7 

The  identity  of  the  comet  k-inds  with  those  in  the  first 
spectrum  of  carbon  appears  to  be  clearly  c-tahlished,  but  in  each 
case  the  comet-band  is  slightly  shifted  towanis  the  blue.  The 
displacement  of  the  green  hand,  if  real,  would  faidicate  an 

approach  of  47  :t  14  miles  per  fecoiul,  whereas  the  comet  was 
actually  receding  from  ihe  earth  at  the  rate  of  about  twenty 
miles  |cr  !>ccond.  Such  a  displacement  might,  of  cottr&c,  be 
explained  by  an  emi»ion  of  comctary  matter  on  the  side  towards 
the  earth,  but  it  would  seem  more  probable  that  it  is  due 
to  the  circumstance  that  the  edge  of  the  comet  liAnd  is  not 
quite  shani,  and  that  a  small  prrticpn  on  the  red  side  is 
cutoff,  i  would  ap(-'ly  w  iih  -till  more  force  to  the  yellow 
and  blue  1  which  indicate  tomcwhat  larger  displacemenLs 

towards  :'::c  '  uuc.  The  dis]  !acen>cnts  however,  though  all  in 
the  same  direction,  arc  nr  t  l.ir;:;ely  in  rxci  "^s  of  the  probable 
errors.  The  comet-band^  v.cie  c  niji-iicJ  with  those  RITCn  by 
vacuum-lubes  containing  Lyanoj»cn  and  ra;ir-,h-f;a5,  as  well  as 
with  those  of  the  r!uns.er,-t:ur:;er  rl.iti'.e,  ;uid  three  forms  of 
s()ectroseopc  were  used,  viz.  (i)  the  h.ilf -prism  spectroscope  with 
a  dispersion  of  iSh"  from  A  t  i  H,  and  a  magnifying  power  of 
14  ;  (2)  the  half-prisni  <\  eclrjseo]>e  reversed  (a^  f  ir  prominence 
observations),  fii^ini;  .1  dispersion  <jf  5'  from  A  to  il  .and  gre.K 
purity  of  spectrum,  with  a  magnifying;  jjo'.ser  of  2S  ;  and  (31  the 
star  spectroscope  with  a  si,  gle  prism  of  ilint  X'l  measure- w  ere 
obtaineil  of  the  band  in  the  violet,  wluch  was  only  teen  on 
t\ku  rL'ca  irin  .  h  appeared  to  be  -cn.sibly  coiaodeat  with 
the  liand  in  the  first  spectrum  of  carh^u  ,it  431 1. 

Mr.  Maunder  alsa  t.oti-d  scver.il  of  the  Frautihofcr  line  in 
the  continuous  spectrum,  in  ]  articuLir  F  {(he  i>>^it;on  of  «liich 
was  determined  by  conijians  .ti  wiii  and  two  other  line* 
which  were  respectively  near  1.  .-xnd  a  strong  double  line  at  5327. 

\V.  H.  H.  Cbmstic 

Royal  Ohaervatoij,  Greenwich,  July  iz 


I  strccnocD  in  photographing  the  oooMt  fan  AvrlgaonFitday 
night,  Jnne  24.  .Since  then  I  have  tahcQ  icvenl  pholegnflw 
of  it.  One  made  hi  t  night  with  an  exposure  of  S  lioers  4a 
minutes  shows  the  tail  alout  io~  long.  There  aie  numy  Stars 
on  the  pbktc^  some  sbiaiQg  through  the  taiL 

HnrtT  DxAna 

The  Physiology  of  Mind  Reading 

I  l!A\  F.  received  fr  im  l>r.  (i.  M.  He.ird  of  New  ^■ork  (well 
known  for  his  studies  of  Trance  .ind  related  states)  a  letter  in 
reference  to  the  experiments  with  Mr.  Bi&hop,  of  which  Mr. 
Romanes  hx^  given  an  account  in  Nature.  Dr.  Beard,  writing 
livfore  our  cjcpcrimcnts  were  carried  out,  mentions  his  own 
investi>;atii  m,  years  ago,  of  much  more  rcmarValde  i>crform.ances 
than  Mr.  lii-hop'y,  and  incloses  jn  article  "  On  the  Physiology 
of  Mind -Reading;,"'  which  he  eciilributeil  to  the  Popular  Santc^ 
Monthly \  \  <  1'..)  ,ns  far  hack  as  FrSru-iiy,  1S77.  If  this 
article  li.^.d  Sen  ^hntcr  I  would  fain  hive  a^kcd  you  to  rci>rii»t 
il.  givirj;  .ts  it  doe.s  far  more  v.incd  reeonl  of  fncts  than  came 
under  our  observation,  and  a  series  ol' carefully-draw  ireunclusions 
within  which  our  conclusion  f.ilU.  I  will  only  say  that  if  I  had 
known  of  this  article  I  should  hardly  have  thought  it  worth  while 
to  Spend  time  in  the  trial  of  Mr.  lti-In;i's  powen=,  or  even  had 
the  curiosity  to  attend  that  fir.-t  meetin^imid  the  doud  of  scien- 
tilic  ivitnessea.  G.  ClOOM  RmiaTSOM 

July  9 


Mind  and  Muscle-Reading 

Kindly  allow  me  to  correct  a  printer's  error  in  my  letter  of 
last  week.  In  describing  the  case  of  so-called  thought-reading 
examined  by  myself  in  the  defgymtn's  family  in  Derbyshire,  1 
wrote  I  "The  failures  in  my  examination  did  not  amount  to 
one  in  ten,  and  were  a  smaller  fraction  when  the  children  were 
not  embarrasseit  by  strangers,"  &c.  The  word  "my  "  was 
printed  "any,"  thus  dc'troyhig  the  meaning  of  the  sentence.  1 
will  just  add  that  the  clergyman  in  question  is  an  old  graduate  ot 
Trinity  Collem,  Doblin;  his  integrity  it  ahove  suspicion,  and 
even  did  not  his  position  as  a  Otfistiaa 
idea  of  trickc^,  the  hst  experimeat 
of  this  very  natural  explaoatioo. 


minister  necative  the 
I  deacribed  disposes 
W.  F.  Barrstt 
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special  Solar  Heat-Radiations  and  their  Earth-felt 
Eifects 

The  well-filletl  Ifcturfri  on  Solar  rhys.ics  by  Prof.  Balfour 
Slewart,  published  111  Naturk,  vol.  xxiv.  pp.  114,  150,  will 
uodoubtedly  promote  the  sludy  and  a.-si^t  the  unders'andinj;  of 
lho*e  iubjccti  ;  and  if  a  iiiij^lc  oiil-  of  the  many  items  alluded  to 
»  tut  (inite  correctly  ^le^criilc^l,  that  is  neither  ■iurpri>in^  in 
iljscif  iiur  likely  to  do  inucli  hann  an\ul-.t  the  wcaltli  ut  i::f  i  sna- 
tioa  w  hich  wa.>  at  the  same  time  bjlli  correctly  stated  and  neatly 
conveyed.  I  >hould  not  therefore  ihink  myself  now  called  on 
to  notice  one  cxceptiuual  paragraph,  but  liial  it  contains  a  most 
sinjjul.ir  mi^talve  in  attributing  to  me  conclu^i  -rs  fmm  my  own 
Edinburgh  ol»ervations  that  arc  the  very  opposite  of  what  1  have 
often  published  between  1S69  and  the  present  lime.  N  ir  do  I 
propose  to  make  any  }>o»ilive  complaint ;  f  ir  I  rather  admire  the 
nonesty  of  the  lecturer  who,  after  arguing  f  >r  the  11  ore  spotted 
feriodi  of  the  sun's  disk  lieinj  it^  ucvi  n  iis  of  stron^jest 
beat  evolutions,  yet  s1ate-d  vi'Iantarily  .111  1  a;;.ilnst  him.s.clf  that  a 
directly  oii]X3sitc  conclusion  to  hi>  had  been  deduced  l  y  mefr.  .m 

V  iiiiri  .  died  collection  of  more  than  thirty  years  of  rock- 
tiieriuonicter  observations  on  the  Calton  Hill.  That  i-,  to  ^ay, 
that  a  certain  eleven-year  heat-wave  thown  by  those  therm 'me- 
ters coincided  with,  not  the  muximum,  bat  the  minimmm  sp  ^tted 
state  of  the  sun  ;  subject  hinrevcr  to  what  the  lecturer  termed 
"a  flight,"  but  in  realitf  •  twoor three  year  "lagging  behind" 
the  vinUe  aolar  phenomenon. 

Now  let  ibe  tan,  at  any  ihort*lived  epoch,  gWe  forth  an  extra 
radiation  of  iMitt  I cuBot  ioMsiiM  asy  pctsoo  attempting  or 
cspecting  to  fad  ill  Cllbcli^  utcr  two  or  three  yfin,  txs  an 
■calcly  mnked  plKnMBCium  in  daily  afar  and  snperricial  earth- 
impejaturo  ofaicmtions.  Wlwa  Ihereftrt  a  very  !>harp  pheno- 
menon was  marked  oB,  cr  by,  our  tlteiiauiaetcrs,  I  looked  f  >r 
its  explanation,  not  to  what  bad  occomd  md  pa'<Md  away  again 
several  years  beibrev  to  sonaddiy  b  mwIt  ainmltaneoas 
proiZKW  00  the  nn.  This  sonutluBi^  toa^  wblda  I  bdd  CotHi 
apoB  even  in  my  first  paper  on  the  subject  in  1869  to  tbe  Royal 
Society,  was  ready  at  hand  as  a  ttra  eaiita;  and  I  ventaied  to 
deKribe  It  as  "  the  ascending  node"  of  the  eleven-year  sun-spot 
cnnc  or  the  time  when  a  new  cycle  of  snn-spots  is  not  only 
wen  begun,  but  is  in  the  act  of  ita  most  rapid  increase  f.  r  any 
part  of  the  cycle ;  just  as  a  soda-water  buulc  effervesces  uvr.^i 
violently  immediately  after  it  is  uncorked,  rather  itian  lon^'  after- 
W«ids»  when  some  of  it<  slowly-formed  Ix^t  bubbles  are  'juietly 
eaeapiitgi  and  much  more  so  than  when  it  b  not  unoi  kc  I  at  nil 
In  a  leHcr  too,  printed  in  Nature  not  two  year.,  ag  <,  I  sK  .wol 
h')w  a  great  port  of  the  solar  action  might  W,  and  even  had 
been  immediate  on  our  thermometers,  in  consequence  of  the  very 
^t  action  of  a  renovated  sun,  being  a  dispersion  of  the  ordinary 
clouds  in  situ,  whence  an  extra  amount  of  direct  sun-'hine  on  the 
earth  leneath  them,  prixlucir>{;ftdry  hot  year  to  (lie  agriculturists 
Ihe.'c. 

The  second  cflfccis  I  alw  showed  mi^lil  be  an  increased  evapo- 
ration of  di-t;inl  actnn-surfacc  ;  tlie  fjrr:i.iii  m  ihci  cby  and  bring- 
i^g  round  of  f;rcatcr  cioud-,  hfnvy  ram,  nid  j  rcciicly  the  cold 
reasons  which  onr  lvl;nbur^h  therir.' lUii-jc-t-,  1;.;  i  li  jwo,  ihrongh 
thirty  years,  did  gcner.illy  follow  the  clc\  cn-year  «  .ive  of  licat. 
Not,  evidently,  that  the  sun  wa^  then  at  a  min;nium  .  f  hc.i! 
radiation,  but  that  a  creen  of  wet  clouds  bad  been  drawn 
)>e;wccn  it  asd  that  part  of  the  earth  when  ohaenitioBs  were 

going  on. 

Now  something  lil  c  this  whole  se<c,;encc  of  ctTrci^  iust 
leen  experienced  in  Madeiin,  all  in  the  course  of  this  week, 
sjbsetiuent  to  the  re  tortd  i  nerijy  of  sun-spot  manifestation  and 
the  earth-answering  electric  cl  md  of  la-t  .Sunday,  as  I  wrote  to 
yon  next  day. 

Now  that,  or  the  first  day  after  the  specified  occurrence,  proved 
scorchin^ly  hr.t,  with  .1  blue  -ky  aod  tiw  aniimqm  ihade 
tcmiieTalQre  of  the  season,  thus  far. 

The  second  day  after,  a  thick  screen  of  clooda  was  drawn 
between  us  and  the  sun,  while  the  trade-wind  was  not  only 
restored  on  the  adjacent  sea,  but  with  an  excess  of  violence 
more  like  that  which  is  felt  about  Tenerifle :  viz  ,  a  more  southern, 
and  therefore  more  aun-govemed,  island. 

But  the  third  day  antr,  not  only  was  the  sun  again  totally 
iniaiUa  on  account  of  cloud,  but  to  the  rarprise  of  all  Madeira 
tiNn  was  a  heavy,  vertical  downpour  of  rain  all  day  long.  Old 
nadents  protested  that  tlicy  had  never,  for  ten  ycm  at  least, 
kaown  anything  of  the  kind  at  mldaommcr  ibmoii.  "Precisely 
•Ok"  I  replied ;  "but  m  tha  Cape  da  Veida  Unda still  further 
sciofbk       aMmnndcr  aohrdoBiniea  thaa  evea  TtMriffe,  you 


will  find  that  every  year,  the  sun  coming  to  the  highest  nonhcrn 
declination  is  marked  by  heavy  t.-o|>ical  rains.  Wherefore,  if 
Madeira  is  now  vistte<l  in  the  end  of  June  by  Cape  de  Verde 
solstidal  rains,  be  assured  that  the  sun  is  at  this  monent  shiiiing 
abave  the  clouds  over  Madeira  with  much  more  than  his  u-ual 
[  annual  force." 

I3ut  though  as  I  wiite^  I  would  seek  to  draw  the  attention  of 
your  dever  lectwer  to  MMKMal  sohr  action  being  oAen  attended 
with  earth-nhcBnwHW  irideh  lag  behind  a  few  Iwurs  only,  rather 
than  meialjrean.  Idohopehewillalioohtafaiapemialof  mf 
ppcr  of  1869  ban  the  Koyal  Sodcty,  Bntfa^poa  Hona*. 
L«idon,  and  take  note  of  the  forty  or  more  year  (^ch^  ai  weu 
as  other  shorter  ooct  dicre  ailoded  to ;  for  the  atawlaad  <!••■■- 
year  cycle,  of  which  we  have  now  b^n  a  neir  eoainic^  wiU 
never  be  completely  definable  without  knowiqg  on  each  ooca* 
sion  ho»  fur  the  others  are  miied  up  with  it.  Thus  we  had, 
for  iistance,  in  August  last  )-ear,  that  eleven-year  cycle's 
/.'.vu-iMNW  of  temperature  «hich  I  had  pre-announced  in  print 
ten  years  before;  but  it  was  very  near  Ijcing  lost  to  observation 
by  occurring  not  far  froaj  the  middle  of  the  long-endnring 
minimum  of  tlic  forty-five  years'  cyd^  whose  prime  origin  io  as 
certaittly  n  lar  as  (hat  of  the  eleven-year,  and  even  then  nuich 
^.hortcr  cycles  of  twelve  or  fifteen  d.ay$  only,  ofwUdl  I  hav* 
noted  several  eiamplea  since  I  have  been  here. 

PiAzzi  Smyth, 
Attronomer-Royal  for  Scotland 

Jones's  Hotel,  Quinka  do  Corvalho^ 
Fnnchal,  Madeura,  Jnly  a 


PlMnemeu  of  Cleuda 
Tm  letter  fron  Firaf.  SoQdi  (vol.  niv.  p.  21  z)  raealk  to  m 

mind  i  phMMWifftOH  I  wiUMIMd  ievenl  years  ago  in  Arna.  I 
was  slaying  at  Stnthwhlllan,  on  the  north  nde  or  Bradidt  Bay, 
and  looaiiig  northward  had  a  full  view  of  Goatfdl  and  Maoldoon. 
The  tstter  membles  an  immense  mound  heaped  up  against  the 
easlen  aide  of  the  former.  Snow  had  recently  fiillai  and  eoaled 
both.  Then  a  soath-eaateily  wind,  coming  up  and  aoroa  the 
firA,  caused  a  dead  to  he  formed  at  a  contidemble  etevathm 
alMve  the  hilLs  having  its  under  surface  outlined  in  correct  cor- 
respondence with  the  outlining  of  the  subjacent  mountains.  This 
contour  the  cloud  retained  in  seeming  fixity  for  seveial  hours.  I 
attributed  its  continued  existence  to  the  effects  of  imequal  radlap 
ti  n  between  the  cold  snow-covered  hills  and  the  wanner  moisture- 
1 1  kii  current  above.  Whether  my  surmise  was  correct,  and 
whether  the  "central  fixity  "  over  Madeira  can  be  referred  to  the 
same  cau  c,  I  leave  to  tne  conddcration  of  those  more  scicn- 
titicaUy  informed  than  I.  HemRY  MuitHEAD 

Cainbttslang,  July  8 


Early  English  Pendulum  Measures 

I  UNI>  in  a  volume  entitled  "  Metrology,  or  Weights  and 
Mea  urcs  of  Great  Britain  and  I  rnnce,"  by  P.  Kelly,  "Maiter 
of  the  Finsbury  Square  .Academy,  I  omlon,"  in  1816,  a  hst  of 
some  nf  the  old  Ticml-.iUir:!  ex] -eriinTnts  of  ilic  la-t  century,  which 
V  iiitaiiri  ■  "  ii'r  1  u  lic.i' ii r,. ,  .ii.ti;  ne'.'.  '.o  me.  I  .am  iti  hopes  that 
ifyoiinill  ;dlou  mi  -iluc  en  iu.;h  t  >  in.il.c  rhcmkn  iwn  I  may 
perha]  ;  l,i'."ir  whcic  f.'.rilier  infurnnt;  m  ii  to  '..e  f  iiiiJ.  One  of 
the  mej-nremcnts  h  hich  he  <if  tnnr-e  rr.enti  iiis  ;s  tliat  of  ( Jr.ihsm. 
I  It  i.  rrthcr  -trnnfje  lli;!t  llrjugh  every  one  of  the  o]:!  uriters 
I  mentions  tirahatn's  experiineiits  c infidcnily,  I  have  hitheito 
failed  to  find  any  account  .vh.i'.cvcr  <if  tho-e  experiments.  The 
other  observers  mentioned  by  Kelly — and  so  fnr  ai  I  know  by 
him  only — are  "  Emers/jn,"'  "  Desaguilberts  uho  always wTote 
under  the  name  of  I  Ves-ignlier"],  "  Rotherh.mi,"  and  "Sir  b  nas 
Moore."  The  mention  is  m  i  .i  mere  hearsay  repetition  of  their 
names  in  this  connection,  as  he  gives  the  l,ngthi  found  by  each 
for  London. 

In  direct  connection  1  may  remark  that  every  one  knoirs  that 
i  the  pen<lulum  has  been  over  and  over  again  mentioned  and 
treated  as  an  ultimate  appeal  in  case  of  failure  of  other  satisfac- 
tory means  of  restoring  national  standard*.  In  fiet  its  tOfHttt 
use  was  for  this  purpo^  only — except  of  course  in  horology.  Is 
it  not  then  a  strange  thing  that  it  waa  mMr^nring  the  whole 
of  the  centttiy  uA  a  half  whidi  so  rmrded  'it— used  aa  a 
— dtoaof  cnipaiisBB  «rf  afnl  atBaaaTitandards  ?  IB  Gra> 
han^  time  the  nArtlen  «f  flw  Freach  and  Ei^lish  u^  of 
measure  was  so  ancaflafai  that  th«  penddmH^  with  all  iu  MHiiM, 
was  quite  competsnt  to  eitaUIsh  %  liner  one.  Newton's  taQe 
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of  the  variation  of  the  -econds'  pendulum  v\ith  latitude  was  quite 
trustworthy  enough  (not  to  say  correct  enough)  to  fuini-h  the 
geographioU  difference  between  London  and  Paris  Icnftlhs.  Vet 
as  a  fact  the  pendulum  never  was  so  appirakd  to.  Vet  to  this 
day  it  is  still  not  uiic  :iuuuiily  tnught  that  the  pendulum  is  the 
proper  >i<;/wr(jy  stan<lard  of  reference.  In  1810  of  cour-e  such 
wai  the  nearly  universal  dognia. 

I  say  "never,"  but  perhaps  one  or  other  of  the  above  obier- 
vers  may  le  .-\dduccd  to  ooomltaie.  J.  UBUCHIL 

CoUuigwood,  July  1 1 

FAure's  Secondary  Battety 

iHyeuriaMiaf  lot  w«ek  you  gave  an  acooutof  tht  iwMr 
Md  at  Kte^i  CoOqpb  Loadon,  on  the  evening  of  Ii^s,  and 
iBtUiBocointitbttated  flMt*'lhe  great  event  of  tha  araiiBe 
was  tbe  exhibition  for  the  fira  time  in  England  of  M.  Fame? 
taoondary  battery." 

At  the  soir^tt  given  by  the  Mayor  of  Nottingham  cn  the 
evenings  of  June  30  and  July  3  in  connection  with  the  ooening 
of  the  College  by  II.K.H.  Prince  Leopold,  I  had  the  pltanre 
of  exhibiting  to  large  audiences  one  of  M.  Kaure's  new  batterie*. 
Sheets  r>f  lead  were  bent  up  into  the  form  of  shallow  trayt,  one 
fcKit  square  and  one  inch  deep ;  in  each  of  these  was  placed  a 
layer  of  red  lead,  then  a  layer  of  Rannel,  then  a  layer  of  red  lead, 
and  lastly  another  lead  plate.  These  irays  to  the  number  of  six 
were  then  piled  one  above  the  other,  after  being  filled  with  dilute 
acid.  The  cells  being  connected  in  series,  were  polarised  by  a 
loceJl  battery  of  Grove's  cells,  and  after  twenty  minutes' 
charging,  had  taken  up  a  very  large  quantity  of  electricity.  At 
a  short  fcciuro  i;ivcn  during  the  evening  the  charged  Faure  bittery 
wa-  coimcctc'l  -.villi  X  Grawme  machine,  and  drove  it  round  with 
coniiiieral)!e  velocity  for  soaie  minutes.  After  thus  employing 
part  ijf  the  ch.arge  the  remainder  was  u-ed  for  heating  icvcrul 
inches  of  platinum  wire,  and  for  driving  for  a  few  secoirfs  a 
simple  form  of  nia^jiiLtu-tlt-ctric  en^^ine.  These  experiments 
amply  convinced  those  present  of  the  pr.ictic.il  ch.Tracter  of  M. 
Faurc's  invention.  A>  I  have  not  had  ihe  opportunity  of  ex- 
amining one  of  the  original  batteries  of  the  inventor,  I  was  obliged 
to  make  up  this  expcri^.iciUal  form.  It  is  however  a  conyenient 
form  for  lecture-room  deuionstration,  as  it  permits  the  jitructurc 
of  the  battery  to  be  exhibited  to  an  audience.  The  enormous 
bU[  criority  of  M.  Fa\irc's  cell  over  the  old  form  of  Plants  cell 
is^  evident  at  once  on  experimenting  v\ith  it.    J.  A.  FLUtlNO 

'  The  University  College,  Nottingham,  July  10 


Earthquake  in  Van 

^INCE  my  former  letter  I  have  had  an  oi>portuiiity  of  visiting 
the  region  most  aflected  by  tbe  earthquake  or  May  30,  and  have 
obtained  some  further  particulars  about  it.  Its  greatest  severity 
latmi  !0  have  been  felt  at  tbe  Armenian  village  of  Tcgliour^  lying 
at  tbe  foot  of  the  Nimroud  Dagh,  at  a  distance,  jadging  ^  eve, 
of  not  nON  than  fc>«r  nilea  from  the  edge  of  the  crater.  Tlus 
vUlage  has  heta  alnmt entirely  destroyed,  with  tbe  lotaof  niaety* 
dme  liicn  ^  tbe  same  ^hock  about  200  houses  wan  fhrnni 
downer  more  or  ten  damaged  in  the  aggregation  of  haadati 
named  Akhlai,  some  six  or  sevao  miles  further  distant  fton  the 
Ninuoud  Dagh.  Here  bowsftr  happily  only  two  lives  were  lost 
nod  a  few  persons  were  injued.  VM  Joae  9^  in  tbe  evening, 
a  teeond  shock  took  place  of  lass  mlenee^  wUeh  partially 
damaged  a  third  vUlan  Sipratsor,  lying  between  the  other  two. 
As  far  as  I  was  able  to  learn  these  villages  were  the  only  localities 
Id  « hich  buildings  were  actually  thrown  doanii  though  cracks 
were  cau.s«d  in  walls,  &c,  in  otmr  ptaoea.  The  three  vilhges 
aie  all  in  the  direct  line  between  tbe  two  great  extinct  volcanoes 
of  tbe  Xiiur .u  i  [high  and  Sipan  Dagh,  which  fact  leads  to  the 
conjecture  that  there  may  be  a  line  ofuast  resistance  joining  the 
two  mountains.  All  three  villages)  however,  are  nearer  to 
Nimroud  than  to  Sipan.  The  greater  severity  of  the  shock  at 
Teghouri,  tlie  nearest  village  to  Nimroud,  may  have  been  doe  to 
the  hitter  having  been  the  centre  of  the  disturlnnce,  but  it  may 
also  have  been  caused  by  the  bet  that  the  village  is  built  directly 
upon  the  solid  rock  of  an  andent  lava-bed.  The  only  observa- 
tion 1  was  able  to  obtain  of  the  direction  of  the  earthquake  wave 
was  communicated  to  me  at  a  vill.-ige  lying  due  cx^t  of  the 
Nimroud  Dagh.  Here  it  w.as  said  that  the  wave  came  from  the 
south,  which  w-Luld  Icok  as  if  the  centre  of  disturbance  were  in 
the  Central  Kui.!i-.iau  mountains,  not  in  Nimroud  ;  but  one 
doubtful  observation  is  of  course  not  enough  to  esUblish  such  « 
pofait. 


Whilst  in  the  neighU^urho  xi  I  took  the  oji^ortunity  of  visiting 
the  Nimroud  Dagh,  The  mcuiilam  rises  in  a  very  gentle  slope, 
so  that  i;  is  possit  le  to  ride  the  whole  way  up  and  into  tbe  crater. 
The  edjjc  of  the  crater,  where  we  crossed  it,  is  2810  feet  alxivc 
tbe  Ijkc  of  Van  by  aneroid  and  alx>ut  ^ix  miles  distant  from  it  ; 
some  part>  of  the  \>alls  however  ri.s«  500  feet  or  so  higher,  the 
most  elevated  poiiiu  being  to  the  north  and  south.  The  crater 
is  a  va-t,  nearly  [crl^cctly  circtiLir,  hollow,  between  fi.ur  and  five 
miles  across,  the  floor  of  u  bch  is  an  ii  regular  ll.U  dome,  p.irtly 
covered  with  hcrlvigc  and  [  artly  with  dwarf  birch  and  ticcch  and 
a  creeping  yew.  Amon;;  the  undulations  of  the  dome,  and 
especially  in  the  depressed  ring  between  the  dame  and  the  walls 
of  the  crater,  arc  eituntcd  Mime  mx  or  seven  tarns.  Oneof  these, 
on  the  margin  of  which  we  stopi  ed  to  rest,  is  fed  by  hot  spring*, 
which  bubble  up  at  numerous  points  near  its  edge.  I  had  no 
thermometer  to  .x-ceitain  the  tem]cniture  of  the  water,  but  I 
found  that  one  spring,  which  rose  in  a  small  basin  almost  cut  off 
from  the  rest  of  the  lake,  was  just  alraut  as  hot  as  I  could  bear 
to  keep  my  hand  in.  This  tarn  is  880  feet  lower  than  the  edge 
of  tbe  enter  where  we  crossed  it,  this  being  the  lowest  point  in 
the  whole  circuit.  I  taw  no  sign  of  vaporous  exhalation,  sltbongh 
local  tradition  has  it  that  the  mountain  was  active  not  moK  than 
fonr  centuries  ago;  butthnadid  not  permit  me  to  esploin  Iba 
whole  flf  the  great  mtetiorspaiee,  Eifiutrs  CLArKm 

Van,  Tnrkey-in^Aaia,  Jane  ao 


Meteors 

Sever.vl  splendid  meteors  luumg  lately  been  visible,  the 
following  ob-cTvaiions  may  be  worthy  of  note  in  Natuki.  I 
may  add  that  the  most  brilliant  nittaor  waa  the  ono  leeordedin 

your  columns  (vol.  xxiv.  p.  189b 

June  24,  loh.  28m.,  a  very  large  bright  OMUtga  eolonnd 
meteor  equal  to  Jupiter  ap[)eareil  near  Veg.a. 

At  llh.  2ym.  a  dee])  orange-coloured  meteor,  larger  and 
brighter,  than  Jupiter,  crossed  the  extremity  of  the  cornel's  laiL 
It  left  a  short  bright  streak. 

June  25,  loh.  52m.,  a  yellowi>h-white  meteor,  as  bright  as 
Vega,  apjse.ired  near  i'  Cygni. 

At  I2Q.  4m.  a  white  meteor,  as  bright  as  Jupiter,  appeared 
just  south  of  Draconis,  and  after  pursuing  a  »avy  potil,  disap- 
peared near  7  Ur>.x  Majoris    It  left  a  short  streak. 

July  3,  loh.  23m.  a  yellow  nacteor,  nearly  as  bright  as  Jupiter, 
appeared  just  east  of  Polaris,  travelled  slowly  in  a  « avy  path, 
and  disappeared  north  of  0  Cassiopei. 

It  vrlll  be  observed  that  three  out  of  these  five  meteor,  appeared 
in  that  part  of  the  sky  occupied  by  the  comet,  and  also  tut  two 
uf  them  pursued  wavy  or  zig-zag  patlis.  B.  J.  HOPUliS 

T%  llarlboRnngh  Road,  Da!  t  n,  E.,  Jnly5 


Tlw  WPatten  of  PnddiM 

In  your  impression  of  the  snd  nit  allusion  b  oaadi  to  tho 
origin  of  the  W  Pattern  whidi  occurs  upon  paddUa  imi  tlw 
SaMmon  Isles.  WithoM  Ulnstration  it  is  dilBealt  to  udsfalnnd 
the  tiauitions  which  have  taken  place,  bat  with  Oe  oliwta 
you  their  hbtaqr  is  easily  raid.  I  ttienfon  tnooan 
skaldies ;  they  si«  att  mm  tbe  sanw  locally.  In  Fig.  i  it  is 
seen  that  the  ssrell  of  the  blade  of  thonaddk  has  snggmted  the 
idea  of  a  fish's  body,  and  aeeojdingly  tna  hand  widi  the  month 
and  eyes  of  a  fish  nave  been  canred  in  their  pracer  plaoe.  In 
Fig.  ^  the  same  oocnrs,  except  that  the  Uade  is  bent,  probably 
to  adapt  the  paddle  to  steering  purposes,  or  for  some  other 
object.  These  two  spceimens  reprssant  the  head  of  a  fish  in  its 
realistic  form.  Tlie  jirogress  Of  omanHntatiOB  is  from  realism 
to  conventionalism.  liy  compulng  Flfc  %  with  the  foregoing  it 
is  easily  seen  that  the  VV  fapresents  Ine  oouth  and  sides  of  a 
fish's  head  reduced  to  stnigiht  lines,  the  eyes  having  disappearad. 
In  all  the  sp<»cimens  in  my  possession  its  position  ts  alvrays  that 
in  which  the  true  fish's  head  occurs  in  the  realistic  specimens. 
In  Fig.  4  a  further  change  has  taken  place,  the  mouth  is 
omitiM,  and  the  sides  of  the  head  have  been  brought  together 
in  a  point,  thus  forming  a  ample  triangle.  Possibly  the  idea  of 
a  fish's  head  may  have  been  altogether  lost  in  this  stage  of  the 
ornament,  but  in  the  next  example.  Fig.  5,  the  idea  revives 
again,  as  so  frequently  happens  in  like  cases,  without  recurring 
to  the  original  model.  Two  eyes  are  seen  to  be  inserted  in  tbe 
place  where  one  oocamd  fai  the  icallitie  spedmsns,  the  moMfa 
still  being  deficient. 

There  can  be  little  denbt,  t  Abk,  that  lUs  inleirpnIntloB 
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affords  a  true  sequence  of  ideas  tlat  iiave  taken  place  in  the 
minds  of  the  savages  who  made  thest-  things.  And  it  is  in 
coni)iktc  analogy  with  the  dcveloi  incnt  of  oynauicntation  in 
other  places,  of  which  sCTcral  examples  arc  in  my  museum, 
'llie  interest  which  attaches  to  such  spccinuns  of  savage  art  and 
ornament  is  purely  p»ycholc«ical.  Taken  as  the  representatives 
of  i(]ca>,  and  arranged  to  *how  the  devclupuieiit  of  ideas,  they 
serrc  important  purposes  in  the  study  of  social  evolution,  cx- 


of  otdimiy  ice  bcLomii)^  lut,  I  )r.  I'ettersson  dejcribes  Dr.  Car- 
nellcy'i  ice  as  conden>ed  ;ind  not  frozen.    In  those  exi.>erimcnts 
of  Dr.  Cainclley"^  vluch  I  have  seen,  the  water  was  frozen 
round  the  thermometer,  and  not  con<lcn  cd  on  it.    The  matter 
therefore  seems  to  stand  thus: — If  the  ice  docs  really  l>ecome 
[  hot,  the  limit  of  the  ice-.'urface  i*  most  probably  along  m  k, 
whereas  if  Mr.  Ilannny  and  olhttb  are  correct  in  -^tatinj;  that  the 
I  temperatures  of  the  ice  and  condenser  are  identical,  the  limit 
must  be  alo:i[;  in  ■;,  and  not  along  m  I,  which  latter 
ii  the  line  <lcn  .tmg  the  maximum  tension  of  the 
v.ijiuur  of  v.i'.er  LLu'.cd  bcluw  the  Ireci  ig  ];.iint 
-uiidifyiiig,  and  not  ol  ice  I  ■clow  ihc  Ireez- 
iiif;  i-iiiit. 

1  would  just  say  also  that  the  i  Jc.i  oi  an  allotropic 

aaodifinlloa  cf  ke  did  mt  occur  to  mc. 

SVD.NtV  VOUNG 

The  Owens  CoUec^  Maadialcr 


plaining  l.jr  analogy  the  bw  »Wch  has  operated  in  prodticinj 
niaiiy  otherwise  nnaccomUbk  conditions  of  custom,  religion,  or 
imtitnlionf,  of  which  the  successive  phases  of  tlu^Ht^  having 
never  been  embodied  in  tangible  forms  or  >«Twmitil  10  wMlig, 
cannot  be  reproduced  or  arranged  in  their  trae  order  of  tncces- 
ifaM.  The  scqnence  thsnfiBve  Jt  oActt  loit,  nnd  wraw  ciwct 
HoaM^gBcdtothen.  A.  Pitt  Rivntt 

Hot  Ice 

Having  read  a  paper  before  the  Owens  College  Chemical 
Society  on  January  21,  in  exphuiation  of  Dr.  Camelley's  experi- 
ments in  «hich  1  treated  the  subject  in  a  similar  way  to  Dr. 
I'cttcr^^on,  perhaps  I  may  be  allowed  to  point  out  one  or  two 
difTcrences  in  my  explanation  from  that  given  by  Dr.  Pettersson 
in  Nature,  vol.  xxiv.  p.  176. 

In  the  fir_-,t  jilacc  ]ir.  rftersson  sjieaks  several  times  of  the 

paint  m  (Uic  trrilc  im.^tiI)  bcinr  q'-qoI^  C.  below MTO,  whcfcas 
It  must  1«;  above,  1  cciu  c  ilie  melting-point  of  ice  rises  as  the 
pressure  is  dimini-hcd. 

After  describing  the  line  m  A,  which  I  believed  then  to  exist, 
ndwUdiwillimlMitalybe  fiNmd  iwlfyto  ciii«  if  See  en  be 


Note  on  Pieaoilqmelnie  melMtoeepiudiia 
(RMBM]r)b  Mid  PUtopiw  vlfldls  (luuDiey), 
vom  tlie  8«ioiDon  leteade 
Having  latdy  received  scTCral  iimhIihiiii  of 
the  Piczorhynchns,  which  I  deicribea  andcr  the 
above  nan^  I  md  that  it  is  the  young  of  Mr. 
Tristram's  P,  «M<e  {see  Ptee.  Una.  Soe.  of  Kew 
Sonth  Walc^  vol.  iv.  p.  46!)  fnm  the  SoloiBoa  bluds.  The 
white  coUir  which  on  the  nape  is  Midi  hraedcr  in 

the  jounc  lhaa  in  the  ndull,  and  die  fbatlwn  of  the  dbcst  wtt 
wMt^  aU  margined  conspicooudy  with  Made. 

SDcdnMns  have  been  obtained  on  the  island  of"  U^"  one  of 
the  Sotomon  croup. 

X  hiffieve  the  noit  pigeon  I  determined  as  P^topm  vrnMi, 
firan  the  SoiinoB  liiaa^  will  |mn«  to  be  the  fdaale  of /W<s^ 
argenia,  Gnqr,  of  wUdi  I  have  teeently  seen  some  fine  qped* 
mens  colleeted  by  fbe  Kev.  Gaone  Brown  and  Lieuu  Kiehaidiu 
R.N.,  at "  Uiri."  £d.  p.  Ramsay 

Anatomical  I  kfasenm,  Sydney,  Apnl 
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J  Dr,  Pettersson  savs  that  in  the  case  of  ordinary  ice  it 
I  beea  proved  that  ice  ooes  not  get  hot,  and  that  the  limit  of 
ttc  ieMoAwe  is  deog  fsi^  a  eontinnalion  of  the  watefstcnm 
line  mm. 

Now  Prof.  James  Thomson  describes  m  as  the  point  of  inter- 
section of  three  different  lines,  nmtdm,  and  q  m,  the  water-steam, 
watCfto,  and  iee-steam  lines;  being,  not  a  continuation  of 
m  m,  but  a  separate  line,  the  difTerenee  in  position  being  due  of 
course  to  the  latent  heat. 

I  fiul  to  see  also  how  Mi  can  be  considered  a  continuation  of 
/ai^BnjdmaBOMflf  iiflc  Lastly,  after denyhvilwpoeiiUllty 


AS  has  been  more  than  OOCC  remarked  in  our  ]uges,  it 
would  rccjuire  more  than  one  man's  lifc'.inic  to  com- 
plete the  Cac.d<v^i:c  of  Birds,  if  the  r.itc  a:  winch  the  first 
four  volumes  were  produced  had  to  be  continued.  Mr. 
Dowdier  Sharpe,  who  bas  written  these  first  four  volumes, 
was  a  young  man  when  he  commenced  bis  task,  but  at 
the  same  rate  of  progress  it  would  have  required  liim  to  live 
nearly  a  hundred  veanto  finish  the  Catalogue  by  himself. 
Dr.  Giintber  bas  taerefore  had  to  seek  assistance  irom  out- 
side the  walls  of  the  MusetiiD,niid  hasencaged  the  services 
of  Mr.  Seebobin  to  bring  out  the  filUi  volume  of  the  CaM* 
logue,  which  contains  a  description  of  the  family  7Wn/A£v, 
containing  the  Thrushes  and  Warblers.  As  Mr.  Seebohm 
hits,  devoted  several  \  c;n  j  to  a  study  of  this  family,  he 
possesses  a  special  knowicd^^e  of  Ins  subject  probably 
unequalled  by  any  other  ornithologist.  It  must  be  re- 
membered that,  as  in  the  case  of  Dr.  Giinlhcr's  Catalogue 
of  i  hhcs,  -.he  Catalogue  of  Bird-  is  not  a  mere  list  of 
Specimens  in  the  national  collection,  but  is  in  reality  a 
monographic  nsuuu'  of  the  birds  of  the  world.  If  we 
look  through  the  first  four  volumes  of  this  laborious  work 
we  Aall  Md  that  not  only  are  the  species  in  the  British 
Musenin  thoroughly  described,  but  that  species  not  included 
in  the  coliectton  of  that  institution  are  also  treated  of,  and 
the  types  of  raie  birds  in  Continental  museums  are  iidfy 
described  ;  showing  that  Mr.  Sharpe  was  not  content  to 
work  solely  with  the  collection  under  his  chaige,  but  that 
he  has  compared  his  notes  with  the  specimens  in  many 
of  the  museums  of  Europe,  and  ha-  iV..  rcforc  done  his 
utmost  to  make  the  Catalogue  in  every  May  complete. 
But  if  this  is  true  of  the  first  volumes,  it  is  ten  times 
more  so  in  the  case  of  the  fifth,  which  now  lies  before 
us.  On  turning  over  its  p^ivrcs  "c  sec  that  Mr.  Seebohm 
has  not  only  visited  European  museums,  but  has  even 
*  ToLT.,;CaMakisKiha  Fkidljr  TWfdIMr,  by  H«my  1 
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been  to  America  for  the  purpose  of  examining  types,  and 
the  reralt  is  that  up  to  the  date  of  publication  his  u-ork 
mait  be  as  coiuj^lMe  as  personal  labour  and  an  unlimited 
eapandkiBft  of  time  and  money  could  render  iu  Again, 
tiM  autfior's  weU-knewa  travels  in  various  parts  of  Europe 
and  Siberia  have  made  hfan  aoiiuaidted  with  the  natural 
hiatOT)*  of  a  number  of  the  species  described  in  his  book, 
and  have  given  him  a  practical  knowledge  which  must 
have  stood  him  in  ^10  '  stea  l  at  every  turn.  It  is  not  in 
t'lib  journal  only  that  he  will  receive  tlic  meed  ('.iie  to  his 
energy  and  perMCveranco,  but  he  is  sure  to  receive  the 
gratitude  of  every  ornithologist  for  a  monograph  of  two 
such  difficult  families  as  the  Thruslies  and  W'arhk  rs  have 
always  proved  theinseUes  to  be. 

Although  adopting  Mr.  Sharpe's  classificatiim  of  the 
I'lisscP'ti,  he  finds  that  this  arranjicmcnt  is  artificial  ;  but 
we  are  not  sure  that  the  arranj^ement  of  our  auilior  is 
altogether  free  from  a  similar  char^.  No  one  who  has 
not  studied  the  birds  above  mentioned  can  have  the 
slightest  idea  of  the  extraordinary  difficulty  which  the 
student  would  experience  who  tries  to  classify  the 
Warblers  on  structural  characters  only,  and  we  find 
no  fault  with  Mr.  Seebobm  when  ha  makes  the  sif la  of 
coloration  a  generic  Character  in  these  birds.  But  that 
the  author  himself  feels  a  little  uncertain  in  bts  \tSi  to 
the  genera  of  the  Warblers  is  shown  by  his  intreduc- 
ing  some  of  the  j^ener.i  iliree  tiir.e^  in  the  Clavis  under 
dinercnt  sections,  and  it  reads  somewhat  curiously  to 
learn  th.it  inic  of  the  characters  of  the  genus  A<n>- 
(tphalus  is  to  have  "the  bill  av  roi  cphaline  (or  piiyllo- 
acopine)"  ;  the  truth  bein-'  that  .1^  m  the  case  of  the 
species  of  Warblers,  the  genera  so  run  one  into  the  other 
thai  it  i-.  diltioult,  if  not  impossible,  to  define  the  exact 
natural  limits  of  each.  These  remarks,  however,  ahnost 
appear  hypercritical  when  one  turns  to  the  actual  descrip- 
tive work  of  the  author,  and  examines  the  complete  way 
in  which  the  synonyms  are  given  and  the  descriptions 
elaborated,  and  this  with  the  utmost  conciseness  con- 
sistent with  completeness.  One  thing  is  evident  from  the 
Hst  of  specimen^  that  the  British  Museum  series  of  these 
Mfds  is  a  very  nill  one,  and  we  note  with  pleasure  the 
constant  generosity  of  the  author  himself  m  supplying 
specimens  from  his  own  collection.  In  the  case  of  a  bird 
like  the  common  Willow  Warbler,  for  instance,  the  series 
of  specimens  embraces  nearly  every  locality  whence  tlie 
species  is  known,  so  that  its  geographical  distribution  is 
absolutely  illustrated  by  the  skins  in  the  British  Museum 

In  his  classification  of  the  sub-fliniily  rtiniirhr,  or  Tru* 
Thrushes,  colour  ag.ur.  plays  an  important  part  in  classi- 
fication, bat  \sc  canniit  .-oniplain  o;  his  arrangci;ient. 
which  seems  to  be  perie.tly  natural,  althoujjh  wc  shall 
not  be  surprised  if  some  ornithologists  urge  that  some  of 
the  genera  included  in  ErythacHS  and  Mrymecocichia 
have  at  least  as  good  gtounds  Air  saparation  on  the  style 
of  colour  as  have  some  of  the  genera  allowed  by  Mr. 
Seebdini.  But  not  only  will  protests  be  raised  on  the 
score  of  nomenclature  of  certain  species,  but  the  novel 
feature  of  hybridisation  and  impemct  segregation  of 
species  introduced  by  the  author  will  doubtless  be  sub- 
jected to  severe  tests.  His  opinions  on  the  imperfections 
In  the  code  of  zoological  no:nenrlaturc  propounded  by  the 
British  Association  are  well  known,  but  the  critic  who 
attempts  the  '..i-k  of  dealing  with  the  author  on  this  point 
must  clear  himself  of  the  charge  (only  too  tnie  wc  fear 
that  he  knows  of  no  writer  who  atiemnts  to  carry  ihein 
out  in  tlieir  entirety.  Mr.  Seebohm  observes  (IntroJuc- 
tion.  p.  Ti):  "I  h.ive  accordingly  .idoptcd  the  law  of 
priority  with  the  following  moditic.itions : — that  names 
which  have  been  extensively  misapplied  must  bs  re- 
jected, and  names  otherwise  unobjectionable  must  be 
retained,  if  a  majority  of  ornithological  w  riters  have  used 
them,  even  though  they  may  not  be  the  oldest.  The 
adoption  of  this  conformation  of  the  law  to  the  practice  of 
the  good  old  times  would  also  have  anodier  immense 


advantage.  It  would  enable  us  to  omit  the  authority  for 
thi  specific  name,  as  all  the  names  would  henceforth  be 
plwwMmm  auclorum,  and  thus  the  stigma  that  our 
names  are  after  all  trinomial  would  be  avoided."  We- 
must  demur  to  this  reasoning,  which  is  heterodox  enough 
to  cause  the  shade  of  Stricmnd  to  arise^  and  will  doubt- 
less brine  forward  protests  from  many  surviving  framefs 
of  the  British  Association  code.  Bat  we  onrsdtpes 
feel  that  this  practice  would  very  often  cause  a  numifisst 
injustice  to  the  early  writers,  and  wc  think  that  this  is 
proved  in  some  inst.'.ni  es  by  Mr.  .Secbohm  himself,  as  for 
instance  with  the  name  of  the  Dartford  Warbler,  which 
he  calls  Sr/z  ia  p> ovincialis  (Gmcl.),  although  he  admits 
that  Boddaert's  name  of  Afotacilla  undala,  publi~.hed  five 
years  before  Gmeiin's  work,  and  admitted  by  such 
authorities  as  Prof  Newton  and  ^^r.  Dresser,  h  referable 
to  the  species.  Boddaert's  name  is  foun  led  on  the  I'ilU- 
chou  iic  PrtK'ence  of  Uaubenton,  and  Mr.  Seebohm  him- 
self admits  that  "  the  figure  is  sufficiently  good  to  leave 
no  reasonable  doubt  as  to  the  species  intended  to  be 
designated ;  and  Boddaert's  name  may  therefore  be  held 
to  tie  '  deadly  defined'  Nevertheless  there  seems  to  be 
no  sufficient  reason  why  the  name  in  common  use  should 
be  changed."  Here  we  consider  that  the  long  oblivion 
which  enveloped  Boddaert's  nomenclature  was  due,  not 
to  any  fault  of  Roddaert  himself,  but  enth«ly  rests  with 
subsequent  naturalists,  whodid  not  consult  his  work;  and 
that  therefore  Boddaert  has  no  right  to  sufier  for  the 
shortcomings  or  laziness  of  his  successors.  We  are  .iware 
that  the  scarcity  of  the  book  makes  Boddaert  railier  an 
L\(  e[)tional  case,  but  the  principle  applies  to  many  of  the 
writings  of  the  fathers.  As  houi  vcr  the  rules  of  nomen- 
clature must  sooner  or  l.iti  r  he  re  discussed  by  the  British 
Association,  wc  may  leave  the  defence  of  his  principles  to 
Mr,  Seebohm  himself,  feeling  sure  that  no  one  can  read 
his  opinions  on  this  subject  without  feeling  that  he  has  a 
good  deal  to  say  for  his  view  of  the  case. 

One  great  feature  of  the  present  volume  is  the  courage 
which  the  author  has  shown  in  applying  the  doctrine  of 
the  evolution  of  species  to  the  birds  as  they  exist  at  the 
present  day.  This  principle  was  to  a  small  extent  admitted 
by  Mr.  Sharpe  in  his  previous  volumes,  when  he  allowed 
the  existence  of  sub-species,  or,  as  Mr.  Seebohm  names 
them,  con-species.  The  great  risk  that  we  see  in  Mr. 
-Scebohm's  method  lies  in  the  fact  that  it  affords  too  easy 
a  solution  fir  otherwise  difficult  problems,  but  we  must 
remember  that  the  .author  was  himself  wune-s  to  the 
inter  breeding  of  the  C'artion  Crow  .md  the  Hooded 
Crow  in  Siberia,  and  we  knosv  that  this  .dso  takes  plate 
in  certain  parts  of  (ircat  Britain.  H.aving  seen  this  with 
his  own  eyes,  and  brought  back  to  this  country  a  large 
series  of  the  hybrids,  it  w  as  only  reasonable  for  him  to 
suppose  that  other  birds  are  also  capable  of  hybridising 
and  we  think  that  the  author  proves  his  case  with  ragaid 
to  the  two  Blue  Rock  Thrushes  {Montkola  eyanus  and 
MoHticola  solitariuj),  which  in  certain  parts  of  China 
iaier-bread ;  and  it  is  moat  curious  that  the  vast  minority 
of  the  birds  firand  in  the  winter  qnarttn  of  ttw  Eastern 
Blue  Rock  Thrush,  from  Burmah  and  Malaida  to  the 
MoUucca  Islands  appear  to  be  hybrids.  Accordmg  to  the 
author,  Cettia  cantans  and  C  ffia  tnimtta  also  inter-breed, 
and  produce  an  intermediate  form  which  he  calls  Celtia 
L-atttans  i/n'nuld,  a  re-introduction  of  iri  n  oniia!  nomenclature 
which  we  do  not  at  all  like.  The  inteniiekliate  form,  too, 
appears  to  be  principally  found  in  the  Island  of  Formosa, 
though  also  met  with  at  Chefon,  on  the  mainland  opposite 
Japan,  while  one  of  the  other  torms  is  an  inhabitant  of 
Japan,  with  the  exception  of  one  Formosan  skin  in  the 
author's  collection,  and  the  other  is  said  to  breed  in  South 
China  and  Hainan.  Of  these  three  forms  then  wc  should 
suppose  that  the  Formosan  was  the  oldest  bird  from 
which  the  other  two  had  developed  themseU^,  but  that 
they  had  not  as  yet  become  entirely  separated  as  distinct 
species.  We  must  wait  for  more  evidence  with  wgard  to 
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the  South  African  Chats,  to  some  of  which  Mr.  Seebolun 
has  applied  his  principle  of  hybridisation,  as  we  are  not 
yet  sadified  dwt  die  change*  «f  pluniage  cannot  be 
accoOTted  ibr  bjr  the  moie  natural  proceu  <be  t»  age  or 
the  season  of  the  year.  These  few  lemarfts  will  not,  I 
however,  detract  from  the  sttrling  merit  of  Mr.  S«ebohm's  | 
volume,  which  bears  on  c\'cry  pa^c  the  evidences  of  the  I 
'\Mcrul  and  exhaustivo  work  which  ihe  author  hcstnu  s  on 
every  subject  he  handles.    The  eighteen  colunml  pl.iies 
are  beautiful  cxiunplcs  of  Mr.  Kculcni.in%  great  talents  as 
a  natur.il  history  artist,  and  the  colouring  is  much  more 
-->.t:5Trt<  tory  th.in  in  the  List  volonW  of  tbis  Catalogue,  t 
issued  by  the  British  Museum. 


MAGNETIC  A.XD  AURORAL  OBSERVATIONS 

nv  HIGH  LATITUDES'^ 

LIEUTENANT  WEYPRECHT,  the  noted  leader  of 
the  Austrian  Arctic  Expedition  of  1872-74,  whose 
death  is  a  great  loss  to  science,  recently  published  a  little 
teat-book  embodying  the  results  of  his  wide  experience  in 
Arctic  obMwation  of  magnetic  and  auroral  phenomena, 
which  will  be  invaluable  in  pointing  out  to  future  observers 
the  precautions  and  requirements  which  only  actual  expe- 
rience of  Araic  life  can  suggest,  and  the  arrangements  of 
apparatus  and  stores,  which,  once  left  tK.'iind,  mu^t  be 
done  without  :  fri([iii.  ntly  to  the  loss  of  opportunities  for 
observation  which  do  not  lecur.  It  would  however  be 
wearisome  to  tlic  j;encral  reader  to  enter  into  decaiU  of 
Arctic  work,  and  no  one  to  w  hom  the  matter  ii  of  practical 
moment  will  omit  reading  the  book  itself.  Some  however 
of  the  precautions  suggested  give  so  vivid  an  idea  of  the 
difficulties  and  even  the  suffering  which  \tctic  observers 
have  to  meet  in  the  cause  of  science,  that  wc  catmot 
Ibrbear  a  passing  mention  of  them.  j 

In  magnetic  objenratories,  where  iron  is  rigidly  tabooed, 
and  nnifonnity  of  temperature  is  of  the  first  importance, 
stoves  are  natorally  out  of  the  <^ueation.   In  winter,  when 
the  hots  are  thickly  covered  with  snow,  the  temperature 
should  never  fall  below  -  30'*  C.  (-  4°  F.X  wlncb,  as 
Weyprecht  says,  may  be  borne  for  some  hoars  in  suitable  ' 
clothmg  without  severe  suffering.    Good  fiu-  garments  are 
naturally  essential.    The  most  difficult  p^rt  is  the  suffi- 
cient protection  of  the  feet,  th.it  tound  inoit  effectual 
be:n;.,'  very  wide  felt  boots  reaching  to  the  knee,  into 
whu  h  tlic  feet,  clad  in  thick  woollen  stockings,  are  packed 
with  ilrv  hay  nr  str.iw.     The  hands  are  covered  with 
thick      >lliTi  :.><".•<-  ■,  uid  whcncvu:  they  are  not  in  actual  j 
use  are  further  protected  by  fur.    In  absolute  determina- 
tions however,  which  have  to  be  carried  on  in  a  separate 
hn^  which  is  also  used  as  an  astronomical  observatory, 
ana  hence  more  open  to  the  weather,  the  cold  is  not  only 
macfa  more  intense,  but  the  fingers  must  be  left  bare,  or 
at  most  covered  with  thin  cotton  gloves,  on  account  of 
the  delicacy  of  the  instmmenta.  On  two  occasions  during 
die  Tegttthoff  Expedition  such  quantities  of  snow  were  i 
driven  into  the  observatory  through  the  crevices  of  the  : 
abutters  as,  by  loading  one  side  of  the  telescope,  actually  ! 
to  throw  it  off  its  pillar.  | 
For  abiolute  magnetic  ob^crv.itions  Weyprecht  gives  ' 
preference  to  Prof.  Liimont  s  port.iblc  iliecHiolite,  which  . 
contains  in  itself  cvcrvthing  nci  c^s.iiy  for  the  delermina-  ' 
tion  of  dcclinatiiin  and  liorizont.il  and  vertical  intensity.  I 
If  however  a  fixed  scale  could  be  attached  to  the  telescope  I 
for  rapid  readings  the  insonment  weald  be  still  further 
improved  I 

With  regard  to  northern  light  observations,  Weyprecht 
repeats  his  important  classification  of  auror.U  forms  given 
in  his  NordlicMndacktunxen.  For  observations  on  the 
altitude  of  aurorae,  with  a  view  to  calculation  of  height, 
he  recommends  a  simple  instrument  coasistmg  of  a  tube 
with  an  eye-piece,  movable  in  the  magnetic  meridian,  and  i 

*  "  Ptaktiicht  AnleUuns  lur  Bcotfachtunig  dcr  P,  Urlkhtcr  und  dtr  mac* 
MiMfeaB  BnchMMiagai  m  iioiwB  fii«iiu,"  v«.a  Catl  Wanctdii,  Sckiu- 
cMcaaM.  fWitBtsMi.)  I 


with  an  altitude  circle  reading  to  The  tube  must  be 
attached  to  the  end  of  the  axis,  so  as  to  be  capable  of 
sweeping  the  entire  meridian.  The  obeervatieas  should 
be  repeated  at  shott  and  fqpilar  iatorvals,  and  both  the 
upper  and  lower  edges  of  the  arehes  sboold  be  dbaerved^ 
thus  giving  at  once  the  mean  altitude  and  the  breadth  of  the 
bands.  If  the  ''dark  segment"  is  visible,  its  mean  height 
ar.d  the  azimuth  of  jis  summit  must  be  observed,  as  it 
]>robabIy  indicates  the  direction  of  the  origin  of  the 
aurora.  If  a  corona  is  fortned  the  approximate  position 
of  its  centre  must  be  observed.  Anotner  method  of  deter- 
mining the  position  of  the  corona  is  by  measuring  the 
direction  of  the  rays  of  which  the  arches  arc  formed. 
Tills  :»  best  done  by  itii  a>,i!i  m^;  thtii  u'.clin.ition  from  the 
perpendicular  in  two  azimuths  ijo  apart.  If  the  tube  we 
have  mentioned  be  provided  with  an  azimuth  circle  and 
cross-wires  in  the  eye-piece  with  a  position  circle  reading 
to  \^  tbis  is  readily  accomplished,  the  perpendicular  being 
verified  by  observation  of  a  plumb-line. 

For  spectral  observations  Weyprecht  considers  direct- 
vision  instruments  of  good  diqieraioo  the  most  suitable. 
In  low  bttitttdes  wc  have  fiwnd  a  single  bisulpbide  prism 
and  simple  slit  and  eye-bole  iritbout  leases  to  answer 
well,  and  if  such  an  instrument  were  attached  to  the  same 
axis  ^s  the  measuring  tube,  which  would  act  as  a  finder, 
wc  believe  it  would  show  fainter  spectra  than  any  direct 
vision  arr.ui^ernent.  We  do  not  know  however  ln  w  U 
would  be  atiected  by  Arctic  temperatures.  Weyprecht 
docs  not  mention  any  means  of  measuring  the  position 
of  the  lines— the  simplest  is  Piazzi  Smyth's  comparison 
with  the  hydrocarbon  sjjcclrum  of  a  spirit-Lunp,  and 
another  very  good  scale  is  the  band-specuuin  of  air  yielded 
by  a  vacuum-tube  filed  acMsa  the  m  and  made  to  flash 
as  required. 

Weyprecht  in^sts  on  the  importance  of  fiirthcr  com* 

parisons  between  the  movements  of  the  aurora  and  mag- 
ncuc  disturbances,  and  points  out  the  high  interest  that 
would  alio  attach  to  obicr^-ations  of  the  evth-currcnts. 

H.  R.  Proctbr 

f 


XO  TTLXGHAM  UXIVERSITV  COLLEGE 

THE  fine  building,  .luspiciously  opened  the  other  d.iy 
as  a  college  in  the  heart  of  Nottingham,  nprescnts 
the  last  development  of  that  all  too  tardy  interest  in 
hiijher  education  which,  in  the  more  recent  years, 
has  originated  the  Victoria  University  in  Manchester, 
the  Yorksliire  College  in  Leeds,  the  Science  College 
in  Newcastle  (a  floondliflg  offslMMit  of  Durham  Univer- 
sity), the  MasoB  Science  College  in  Birmingham,  and 
others. 

It  is  gratifying  to  find  in  a  new  provincial  centre, 
with  its  varied  activities  and  the  usual  temptations  asso- 
ciated with  money-getting,  an  intelligent,  if  somewhat  late, 
appreciation  of  the  thirst  after  knowledge  for  its  own 
sake,  .'IS  well  as  for  that  to  w  hich  it  may  be  profitably 
applied,  and  a  disposition  to  take  generooa  mesas  of 
satisfying  it. 

Of  the  inception  and  growth  of  the  Institution  we 
need  not  here  speak  at  any  length.  The  elements  of  a 
cdkfe  were  already  in  existence.  For  seven  or  eight 
years  past  lecturers  from  Cambiidge  have  visited  Notting- 
ham and  drawn  large  audiences.  The  Government 
Science  Classes  were  also  highly  appreciated.  It  is  thus 
estimated  that  no  fewer  than  1400  students  will  be  r«adr 
to  take  advantage  of  the  instruction  soon  to  be  provided. 
•Nottingham,  moreover,  has  possessed  a  poUlC  Nbiaiy 
since  1K6R,  and  this,  along  with  the  Natuml  History 
Museum,  greatly  needed  larger  accommodadon.  Firom 
the  union  and  consolidation  of  these  and  other  educa- 
tional agencies  under  one  roof  where  the  conditions  of 
pro^re--,^  .ire  inuch  more  favourable,  excellent  results 
may  be  anticipated.  A  distinctive  feature  of  the  Notting- 
ham CdUege  is  that  it  has  beca  built  by  the  Mvaidpal 
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Corporatko  of  the  place,  is  to  be  held  as  eorpoiate 
propeity»  and  will  be  sustained  mainly  oat  of  the  corporate 
funds     With  a  total  cost  of  70,000/.  (or,  taking  into 

account  the  value  of  the  land,  100,000/.)  the  onK  endow- 
ments at  present  arc  the  10,000/.  presenitd  by  an 
anonymous  donor,  and  300/.  from  Lady  Ossington  (for  a 
scholarship).  It  is  expected  th.it  the  trustees  of  the  late 
Mr.  F.  C.  Cooper  will,  in  accor.innce  with  his  will,  apply 
?iomc  jj.irt  of  his  estate  toward-,  the  endow aient  of  classes 
in  the  College,  but  it  is  not  at  present  known  how  much. 
Thus  the  expense  of  maintenance  will^^t  least  in  the  ou'- 
set,  mainlv  fall  on  the  town  itself.  The  experimeot  wOI 
doubtless  be  u-atched  with  interest. 

The  general  internal  arrangement  of  the  newboilding 
may  be  here  briefly  noticed.  The  library-rooms  are  in 
the  eastern  wing,  to  the  left  of  the  principal  fron^  and 
the  natnral  history  niu>eum  is  housed  in  the  other  wiaf. 
The  former  include  two  reading-rooms  on  the  groand  and 
first  floors.  Behind  the  principal  entrance  are  placed  the 
three  theatres  for  chemical,  physical,  and  general  lectures, 
the  two  former  having  labor.itories,  work-roomSj  and 
professors'  rooms  attached.  The  largest  theatre  accom- 
modates 600  persons,  the  chemical  220,  and  the  physical 
100.  These  ro  itn-i  are  well  jirovidcd  with  modern  .ippli- 
ances.  In  addition  may  be  noted  .1  b.dance-iooir.,  and 
an  optical  gailery  125  feet  long  for  experiments  in  light. 

It  u  stated  in  the  report  of  the  Organisation  Committee 
that  all  persons  will  be  admitted  students  who  give  evi- 
dence of  their  desire  to  improve  their  education  and 
make  advances  in  the  acquisition  of  knowledge,  \tore 
particnlarly  the  object  of  the  founders  of  the  mstitution 
leenu  to  have  been  of  a  thieelbld  chanctcr.  First  of 
all  the  CoUiKe  will  absorb,  as  already  mdicated,  the 
University  Extension  Lectures  and  Classes  and  the 
Government  Science  Classes,  developing  and  systema- 
tisingthe  courses  of  instruUion  in  wliich  these  have  been 
engaged.  Ne.xt  a  technological  school  will  be  provided, 
and  cl  isscs  formed  for  teaching,  in  a  more  direct  manner, 
the  theoretical  parts  of  certain  trades.  Once  more,  the 
preparation  of  students  for  resi.lcncc  at  the  ol<ier  univer- 
sities seems  to  have  been  contemplated  \  but  this  feature 
will  probably,  at  leait  far  some  tine,  have  Uttk  |iro- 
minence. 

For  the  purpose  «f  qTBtemattC  education  the  course  of 
instruction  has  been  airacged  under  four  heads:  (i) 
ancient  and  modem  langnaies,  literature,  history,  poli- 
tical philosophy  and  economy,  logic,  and  philasophjr; 
(3)  mathematics,  theoretical  and  applied  mechanics^  tad 
physics ;  (3)  inorganic  ud  eigaoic  chemistry,  pure  and 
applied;  (4)  biological  science,  botany.  zoolog>',  and 
pbysiolof:y;  also  geology  and  allied  subjects.  In  the 
Government  Science  Clissci  (distinct  fron  the  College 
curricul  im)  instniction  will  be  given  in  several  of  the 
subjects  in  which  aid  is  given  by  the  departnienl  at  South  ] 
Kensington.  The  Technological  School  will  deal  with  ! 
the  following  among  other  subjects  : — Cloth,  cotton,  silk, 
lace,  and  hosiery  manufactures,  weaving,  metallurgy,  gas 
manufacture,  telegraphy,  pottery  and  porcelain, "bleaching, 
dyeing.aad  jjrinung,  tanning,  mechanical  engineering,  oils, 
colours,  and  varnishes.  It  is  to  be  distinct))  understood, 
however,  "that  these  classes  are  not  so  much  for  teaching 
trades  as  for  teaching  those  subjects  which  underlie  worlc 
and  bear  upon  trad^  and  help  to  develop  the  intellect  of 
the  warkmen." 

The  scheme  of  education  provided  win  thna  be  seen  to 
be  of  a  comprehensive  nature.  All  who  are  solicitous 
that  England  should  take  a  good  place  among  the  nations 
in  industrial  competition  will  h-  gi.id  to  see  a  new  techni- 
cal school  added  to  the  few  we  already  possess.  The 
numlxr  of  tliese  schools  will  have  to  be  greatly  multiplied 
beiore  ue  have  anything  like  the  advantages  of  Germany 
in  this  respect.  In  this  connection  we  may  direct  atten- 
tion to  an  interesting  little  volume  recently  written  by  Mr. 
FeUdn  (a  native  of  Notthigbam,  by  the  way)  who  has 


carried  on  the  mannfacture  of  hosiery  in  Gtemoit^ 
Saxony,  since  1861,  and  describes  what  is  being  there 
done  in  the  way  of  technical  instruction,  and  its  results. 

Mr.  .Samuclson  criticises  the  svstem  in  the  Fortnightly 
this  month.  The  aspects  of  such  technical  education 
arc  various,  and  not  the  least  in  importance  is  that  the 
workman,  who  Is  therel)y  enabled  to  feel  an  intelligent 
interest  in  his  work,  to  comprehend  the  scientific  principles 
on  which  it  is  based  and  the  conditions  of  excelling  in  it, 
and  to  seek  to  do  it  as  well  .is  he  i>ossibly  can,  becomes 
conscious  of  mental  growth  and  expansion.  He  even 
thus  acquires  new  vistas  (to  use  Prince  Leopold's  expres- 
sion), and  finds  the  drudgerj*  of  routine  materially  light* 
ened.  For  those  again  who  seek  culture  in  diflierent 
directions  (scientific  or  literary)  from  that  bearing  on 
their  daily  work,  a  wide  range  of  subjects  is  presented 
for  choke.  The  cultivators  of  science  for  its  own  sake 
will  doubtless  not  hit  wanting,  and  some  excellent  solid 
worlc,  we  trust,  will  be  done.  The  youth  seeking  to  be 
trained  for  a  scientific  career,  and  the  working  lad 
ardently  pursuing  some  favourite  study  in  his  scanty  hours 
of  leisure,  may  alike  resort  to  the  College  for  stimulus 
and  direction. 

In  ilie  strong  reaction  which  has  become  e\  ident  in 
recent  years  from  that  neglect  of  science  which  w.is  so 
lung  prevalent  among  us,  it  has  appeared  to  some  that 
there  is  now  an  objectionable  tendency  to  onesidedness 
in  education.  However  this  may  be,  the  founders  of  the 
new  College  have  delonriaed,  and  we  think  wisely,  that 
it  should  be  more  than  merely  a  collie  of  science  and 
technical  institute,  and  the  purely  Utoary  elements  of 
culture  are  induded. 

The  requirements  of  the  industrial  population  will  be 
respected  by  the  holding  of  classes  in  ue  evening,  and 
the  adoption  of  lighter  fees  than  those  for  the  day- 
students.  The  teachif.g  will  bo  conducted  by  resident 
professors,  non-resident  lecturers,  and  local  teacher,  ;  .ind 
the  student,  after  passing  through  thj  regular  course  of 
instruction  and  training,  will,  on  passing  an  examination, 
receive  a  certificate. 

The  four  professors  required  for  the  curriculum  have 
been  appointed  as  follows  : — Professor  of  Language  and 
Literature,  Rev.  J.  li.  Symcs,  M.A. ;  Professor  of  Mathe- 
matics and  Mechanics,  Dr.  J.  A.  Fleming,  H  A. ;  Pro- 
fessor of  Chemistry,  Dr.  F.  Clowes,  F.C.S. ;  Professor  of 
the  Biological  Sciences,  Rev.  J.  F.  Blake,  M.A.  One  of 
the  profeiaon  will  act  as  Principal  or  Dean,  with  lome 
extra  emolument. 

The  Univer^  College  of  NottinglMiD,  in  fine,  be- 
gins its  career  with  good  promise  of  usenitness.  and  it 
is  to  be  hoped  that  wealthy  and  libenil  friends  of  educa- 
tion will  respond  in  a  practical  way  to  the  appeal  of  the 
College  Committee,  who  "desire  it  to  be  known  that  they 
are  prepared  to  receive  endowments  in  aid  of  the  funds  of 
the  C"olkf;e  We  hope  soon  to  hear  that  the  burden  of 
maintenance  for  the  townspeople  has  been  thus  happily 
diminished. 


ANTNA'OrOLOGY^ 
"T^O  those  readers  whose  knowledge  nf  c-.l.nology  or 
^  anthropology  has  been  tlerivcd  from  a  perusal  of 
Prichard's  "  Natural  History  of  .Man, "  or  the  compilations 
of  Wood,  Brown,  Peschel,  or  Brace,  the  present  woik  will 
present  a  surprising  amount  of  freshness  and  originality. 
They  will  in  fact  find  themselves  introduced  to  a  new  and 
verv  captivating  science;  Instead  <tf  the  disconnected, 
and  often  confusing  accoonts  of  the  nomerous  noes, 
families,  and  tribes  into  which  mankind  have  been 
divided,  with  separate  details  of  the  appearance,  manner^ 
customs,  houses,  implements,  weapons,  and  ornaments  or 
each,  the  reader  of  the  pte-eni  work  will  be  shown  how 

*  "  ADtliropol.;^]: :  ui  loiroduciion  Co  (he  Study  of  Man  and  Civi.;  .-.Uoo. 
j^UMMl  ftJ^^aCL.,  F.ILS.  Wiilillln<tmHMi^  (Lmm*--:  Mae- 
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maakiad  may  be  studied  iq  a  logical,  connected,  and  fv 
mofe  interMtiag  manner,  by  the  method  of  comparison, 
and  by  tracing  the  growth  or  development  of  those  facul- 
ties which  more  especially  distinguisn  him  firom  the  lower 
animals.  Everywhere  he  will  find  pvoola  of  tbs  eiaeatial 
unity  of  man ;  tidwtfaer  in  the  cimerimilaiinr  ef  (he  fivrms 
of  the  stone  Implements  and  weapons  found  in  the  most 
remote  parts  of  the  earth,  and  among  the  most  varied 
races  ;  in  the  identity  of  sijjns  and  gestures,  and  the 
striking  resemblances  cren  .ii;ion;_;  the  mo^t  diverse 
languages;  or  in  the  wonderful  -iniilatity  and  often 
identity,  of  habits,  customs,  iilcas,  beliefs,  and  religions 
amon}{  all  savages,  and  the  curious  way  in  which  traces 
of  these  can  often  be  foond  in  the  very  midst  of  modem 

civilised  society. 

It  is  very  difficult  to  give  any  adequate  idea  of  a  work 
of  this  kind,  which,  in  a  moderate  compass,  contains  the 
esaence  and  outcotne  of  all  modem  research  on  the 
various  branches  of  the  study  of  man  and  dvilisation ; 
but  we  shall  p«ilMi|if  best  exhibit  its  wide  scope  and 
systeoiatic  tieatmeat  by  an  enumeration  of  the  suttjeets 
qiscuseed  in  the  several  chapters,  adding  a  few  reniiudcs 
or  critidHU  where  called  for. 

The  first  chapter  conuins  a  brief  sketch  of  what  we 
learn  from  history,  archaeology,  and  ^'coIt)>,'y,  as  to  man's 
antiquity  and  early  condition;  and  m  the  next  we  arc 
shown  man's  relation  to  the  lower  animals  both  in  bodily 
structure  and  mental  characteristics.  These  two  chapters 
might,  with  advantage,  have  been  considerably  enlar<jed, 
as  they  constitute  the  foundation,  and,  to  many  persons, 
the  most  interesting  portions  of  the  modern  study  of  man. 
The  results  hitherto  arrived  at  by  these  branches  of  study, 
are,  besides,  both  suggeative  and  important,  and  might, 
we  think,  have  been  more  expressly  referred  to.  The 
numerous  remains  now  discovered  of  prehistoric  man, 
and  of  his  worki^  dating  back  to  an  undoubtedly  vast 
antiquity,  show  us  in  no  case  any  important  deviation 
from  the  cxistiag  human  type,  nor  any  indication  that 
his  mental  status  was  lower  than  (if  so  low  as)  that  of 
many  living  races.  .At  the  same  time  the  increasing 
rudeness  of  his  implements  as  we  go  back,  undoubtedly 
indic.itcs  ihnt  we  h.ue  ni.ide  some  approach  toward!>  the 
period  when  he  first  emerged  from  the  purely  brute  state 
and  became  "  a  tool-using  animal."  We  !ind  hsni  ;n  the 
remote  past  surrounded  by  a  number  of  huge  mammalia, 
till  l.i.im^  m\v.\  carn;\ora  of  greater  size  and  destructive 
power  than  any  that  now  exist,  and  we  know  that  at  a 
still  earlier  period  these  animals  were  even  more  abundant 
and  more  destructive ;  yet  man  must  have  held  his  own 
against  them  during  the  time  when  he  had  not  yet  begun 
to  make  tools  or  use  fiie.  How  did  he  do  this  witmot 
the  possession  of  some  additional  natural  weapons  or 
fiwultieib  of  wUcb  aevaidMless  we  find  no  trace  in  the 
earliest  remains  yet  discovered?  Again,  the  whole  bearing 
of  the  evidence  as  to  the  development  of  man,  indicates 
that  the  point  of  imion  or  of  common  origin  of  man  and 
the  anthropoid  apes,  is  enormously  remote.  Each  of  the 
existing  types  of  these  great  apes  possesses  some  specially 
human  characteristic  wanting  in  the  others  'for  an  enume- 
ration of  which  see  .Mivart's  "  Man  and  .Apes"),  and  this 
indicates  that  the  common  origin  of  these  apes  is  of  less 
remoteness  than  the  common  origin  of  them  all  and  of 
man.  How  immensely  remote,  then,  must  be  this  point 
of  common  ori^^'in,  and  what  a  long  and  complex  senes  of 
diverging  forms  must  have  existed,  always  itt  Mfideut 
numbers  to  hold  their  own  against  their  aumeraiu  com- 
petitors and  enemies !  The  evohitioaist  must  postulate 
the  existence  of  this  loag  itfies  «f  divergent  forms,  yet 
notwitliitanding  Ae  richness  of  die  Tertiary  deposits  in 
maay  parts  of  the  world  no  trace  whatever  of  their  actual 
existence  has  yet  been  discovered.  The  extreme  remote- 
ness of  the  origin  of  man  is  also  shown  by  the  facts,  that 
neither  the  size  nor  the  form  of  the  cranium  of  the  pre- 
historic races  shows  any  iafttiori^  to  those  of  eidstinr 


savages,  while  the  approximate  equality  of  their  mental 
powers  is  shown  by  the  ingenious  construction  of  weapons 
and  implements,  and  the  artistic  talent  which  we  find 
developed  at  a  period  when  the  reindeer  and  the  mammoth 
inhabited  the  south  of  France.  It  has  been  argued  that 
the  inferiority  of  the  early  implements  shows  meatol 
inferiority,  but  this  is  palpably  1  Uogical.  Did  Stepbensoa's 
first  rude  locomotive — the  Rocket — show  less  mud  in  itt 
constructor  than  the  highly-finished  products  of  our 
modern  workshops?  Or  were  the  ('>rcck;>  luint.tUy  in- 
ferior to  us  because  they  had  rude  carb  instead  of  loco- 
motives, and  hatl  no  clocks,  waier-miils,  steam-engines, 
or  spinnin;:;-jennies  ?  It  is  forgotten  that  arts  are  a 
growtli,  and  have  little  relation  to  the  mental  st.itus  of 
I  the  attiticer.  A  number  of  European  infants  brought  up 
j  among  savages  would  not,  probably,  in  many  generations, 
invent  even  the  commonest  implements  and  utensils  of 
their  ancestral  homes  ;  and  it  is  difficult  to  say  how  slow 
may  have  been  the  development  of  the  arts  ia  their 
earliest  and  by  far  most  difficult  stages.  It  is  theiefbiv 
by  ae  means  impossible  that  the  malcers  even  of  the 
palaeolithic  implements  may  have  been  fully  equal,  men- 
tally, to  existing  savages  of  by  no  means  the  lowest  type. 

In  the  next  chapter  wc  have  an  excellent  sketch  or  the 
chief  races  of  ir.an  enpiously  illustrated  by  portraits, 
I  mostly  from  photographs  and  very  characteristic.  Among 
'  the  best  are  those  of  the  Andaman  Islanders  and  the 
I  Dyaks,  which  we  here  reproduce.  The  Malays  are  less 
I  characteristic,  this  race  being  in  fact  better  represented 
by  the  cut  of  the  two  Cochin  Chinese  at  p.  9S. 

The  four  chapters  on  Language,  whether  manifested  by 
gestures  and  signs,  by  articulate  speech,  by  pictures,  or 
by  written  characters,  are  exceedingly  interesting  and  in- 
structive, especially  the  account  of  the  gesture  language 
andthe  illustrations  of  how  connected  stories  may  be  told  to 
the  deaf-and-dumb  quite  independently  of  any  knowledge 
of  al|:^abetical  or  even  verbal  sigas.  Picture-writinq;,  as 
exhibited  in  the  works  of  savages,  in  EjQnpt>>n  hiero- 
glyphics and  in  the  modem  Chinese  characters,  is  also 
well  explained,  and  is  so  interesting  that  one  wishes  the 
subject  were  more  fully  i^'one  into.  In  treating  of  the 
I  origin  of  langua^'c  Mr.  tylor  <loubts  the  sufficiency  of  the 
theory  that  emotional,  imitative,  and  suggestive  sounds 
wire  the  basis  on  which  all  languages  were  founded, 
though  he  gives  tolerably  full  illustrations  of  hoir  roots  thu  i 
obtained  became  modified  in  un  infinite  variety  of  wa)S 
to  sen'e  the  growing  needs  of  mankind  in  expressing  ilieir 
wants  or  their  feelings.  He  impresses  on  his  readers  the 
important  fact  that  language  is  always  growing  and  that 
new  wotds  are  continually  made  "  by  choosing  fit  and 
pr^er  sooiulSk"  He  shows  how  words  once  imitative  or 
emotfcmal  have  been  bftea  so  changed  and  modified  as  to 
have  their  original  charaaer  totaihr  concealed  ;  yet  he 
concludes,  that—"  it  would  be  utlSCtendfic  to  accept  all 
this  as  a  Complete  explanation  of  the  origin  of  language  " 
—because  "  other  causes  may  have  helped.'*  It  seems, 
howe\cr,  to  the  present  writer,  that  the  imitative  and 
emotional  origin  of  language  is  deinonstrated  by  .1  bodv 
of  facts  almost  as  extensive  and  complete  as  that  which 
demonstrates  the  origin  of  species  by  natural  selection  ; 
and  that  the  "  other  causes  "  arc  in  both  cases  exceptional 
and  subordinate.  As  the  examples  of  imitative  words 
given  by  Mr.  Tylor  are  comparatively  trivial  and  alto- 
gether inadequate,  it  may  be  well  to  call  attention  to  the 
wide  and  far-reaching  chancier  of  such  words,  and  to 
show  bow  much  of  the  force,  expressiveness,  and  beauty 
of  our  language  (as  of  most  others)  depends  upon  them. 

Putting  aside  all  mere  representations  of  animal  souads 
—as  the  ■whinny  o(  the  colt,  the  auw  of  the  cat,  or  the 
/'/tr//  of  the  sheep-  let  us  consider  what  an  Immense 
number  of  natural  sounds  arc  named  by  words  which  we 
at  once  see  to  be  appropriate  representations  or  imitations 
of  them.  Such  ue—crasA,  whizz,  Jiss,  hiss,  creak, 
wibUe^nMhtku^t  eUatg^flop,  thud,  dapt 
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groan,  moan,  wail,  thunder.  In  other  cases  sights, 
sounds,  or  feelings,  are  represented  by  their  accompany- 
ing or  appropriate  sounds.  We  see  a  splash,  ox  a  slop; 
we  feel  a  thing  to  be  smooth  or  rou^h,  or  to  vibrate,  and 
we  shiver  with  cold  or  tet-ror.  Again,  how  many  actions 
and  qualities  are  represented  by  words  expressing  the 
sounds  which  sometimes  accompany  them— as  knock, 
shock,  crcuk,  snap,  ring,  whisper,  hush,  sigh,  sob,  wash, 
squash,  crush,  crunch,  rip,  nnJ,  f^rind,  scratch,  split,  spit, 
cough,  sneeze,  wheesc.  How  characteristic  are  such  words 
as  sticky,  flicker,  flutter,  hurry,  flurry,  stumble,  hobble, 
wobb/e.  Here  we  have  not  only  sound,  but  motion  and 
quality,  represented  by  the  arrangement  of  letters  and 
syllables.  How  clearly  do  such  words  as  slide,  gliiie,  and 
wave  imply  slow  and  continuous  motion,  the  movement 
of  the  lips  while  pronouncing  the  latter  word  being  a 
perfect  double  undulation.  How  curiously  do  the  ton;;uc 
and  palate  seem  to  be  pulled  apart  from  each  other  while 
pronouncing  the  words  glue  or  sticky.  How  marked  is 
the  contrast  between  the  harsh  consonants  used  to  express 
rou^h,  rugged,  and  gritty,  as  compared  with  the  soft  flow 
of  sounds  in  smooth,  oUy,  e^-en,  polished.    Look  again  at 


Aii<iam*n  laJiuuUr*. 

the  sense  of  effort  and  feeling  of  grandeur  in  pronouncing 
the  words  strong,  strength,  power,  might,  as  compared 
with  the  opposites,  weak,  Jaint ;  or  the  open-mouthed 
sounds  of  grand,  huge,  monstrous,  vast,  immense,  giant, 
gigantic,  as  contrasted  with  the  almost  closed  lips  with 
which  we  say  small,  little,  liny,  minute,  pigmy,  midget. 
So  crixwl  3ir\A  drag  are  pronounced  slowly  as  compared 
with  run,  fly,  or  swimj  while  difficult  and  easy  express 
their  own  meaning  while  we  pronounce  them.  Many 
objects  and  substances  have  names  curiously  correspond- 
ing with  their  qualities.  We  have  already  noticed  ^///c 
as  indicating  stickiness,  but  no  less  clearly  is  oil  smooth  ; 
while  ^;<i«  and  glass  indicate  resonance ;  tin  a  tinkling 
sound  ;  lead  and  wood  a  dull  sound  or  thud ;  in  bell  we 
imitate  its  sound,  while  the  word  jelly  indicates  the 
shaking  of  the  substance.  In  ice  we  hear  the  interjcc- 
tional  sh  of  shivering  with  cold  ;  in  fire  the  flicker  of  the 
ascending  flame.  In  other  cases  the  motion  of  the  breath 
gives  an  indication  of  meaning;  in  and  out,  up  and 
elevate  and  depress,  are  pronounced  with  an  inspiration 
and  expiration  respectively,  the  former  being  necesiarily 
accompanied  with  a  raising,  the  latter  with  a  depression, 


of  the  head.  When  we  name  the  mouth  or  lips  we  use 
labi.ils  ;  for  tooth  and  tongue,  A^nX^Xi;  for  the  nose  and 
things  relating  to  it,  nasal  sounds ;  and  this  peculiarity  is 
remarkably  constant  in  most  bnguagcs,  civilised  and 
savage.  Among  the  Malay  races,  for  instance,  we  find 
such  words  as  ntulut,  bawa,  mohon,  and  mocLx  for  mouth  ; 
gigit,  nisinen,  nigni,  and  niki  for  teeth ;  and  idong, 
ugerun  and  usntit,  for  nose.  So  in  words  for  large  y/e 
fijid  a  prevalence  of  broad  sounds  involving  a  wide 
opening  of  the  mouth,  as  bnsar,  bitki\  bagut,  lamu,  elUmo, 
iiahe,  ertuiniei,  aiyuk,  maina — and  for  small,  words  that 
are  pronounced  quickly  and  with  slight  opening  of  the 
lips,  as  kichil,  chili,  kidi,  koi,  roit,  kemi,  anan,  kiiti,  fek, 
didiki,  all  taken  from  langujges  of  the  Malay  Archipelago. 


These  few  examples,  which  m•g^t  be  greatly  increased, 
indicate  the  viiriciy  of  ways  in  which,  even  now,  after  all 
the  modifications  and  development  which  language  has 
undergone,  sound  still  corresjwnds  to  seniie ;  and  if  the 
reader  will  turn  to  Dr.  Farrai's  suggestive  little  work  on 
the  "  Origin  of  Language,"  he  will  hnd  how  wonderfully, 
by  the  help  of  analogy  and  metaphor,  the  uses  and  mean- 
ings of  simple  words  and  sounds  b.-\ve  been  indefinitely 
increased,  so  as  to  subserve  the  growing  need  of  mankind 
to  express  more  and  more  complex  ideas.  Mr.  Tylor  is 
rather  unfortunate  in  his  illustration  of  words  for  the  form 
of  which  no  cause  can  be  assigned,  when  he  says ;  "  There 
is  no  apparent  reason  why  the  word  go  should  not  have 
signified  the  idea  of  coming,  and  the  word  come  the  idea 
of  going."    But,  in  accordance  with  the  examples  already 
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giv(.n,  there  is  a  very  good  and  sufficient  reason.  We 
pronounce  come  with  a  closure  and  contnction  of  the  lipt 
and  usually  during  inspiration*  jfV  nidi  opw  tad  pio- 
tniding  lips  and  usually  during  expiration.  Now  many 
savages  pome  with  the  lips  as  we  do  with  the  finger,  signi- 
fying tJUrtt  by  protnxUqg  the  life  in  the  direction  to  be 
iodlcaMd ;  and  anyone  who  has  seen  thit  curioiii  gMtuie 
must  be  struck  with  its  close  similarity  to  the  protnition 
of  tiie  lips  in  pronouncing  the  word  go.  The  same  differ> 
CBce  of  the  nearly  closed  or  open  hps  characterises  the 
words  for  these  two  ideas  in  many  other  langiiages.  In 
French  we  have  7-ii->i;  ,ind  va,  in  German  komm  and  _j,v/«, 
in  Italian  vieni  and  . .//,  showing  that  words  in  distinct 
languages  differing'  greatly  :n  spcllinj,'  and  pronunci.ition 
may  yet  have  a  common  character  in  the  mode  of  spcak- 
iog  which  indicates  their  common  meaning. 

The  five  follo\v:n^'  chapters  treat  of  the  Arts  of  Life,  a 
subject  which  Mr.  Tylor  has  to  a  great  extent  made  his 
own,  and  which  he  discusses  in  a  very  interesting  manner. 
The  doctrine  ot  development  in  the  arts  is  however  some- 
what strained  when  it  is  implied  that  the  modem  gun 
it  an  outgrowth  of  the  South  American  or  Indian  biow- 
tnbej  while  the  origin  of  bank  noieSf  and  dbe  account 
xX  iSait  nut  and  prt^gress  of  malhematica  ate  hardly 
antfaroipolQgy. 

The  next  two  chapters  diican  the  Ideas  of  savage  man 
as  to  the  spirit-world,  and  the  origin  and  development  of 
myths;  while  the  final  chapter  rives  an  admirable  sketch 
of  man  as  a  social  being,  and  of  the  development  of  that 
complex  organism.  Society.  This  thoughtful  chapter 
cannot  be  epitomised,  but  the  reader  will  find  in  it  much 
curious  information  as  to  the  sources  of  many  of  the 
ciistonis,  iius,  and  ob>crvanccs  of  civilised  life,  wiiiih 
are  shown  to  l>c  often  traceable  among  the  lowest  savages. 
The  following  passage  will  serve  to iUostrate  the  authot^ 
style  and  treatment  of  his  subject : — 

"  Much  of  the  wrong-doing  of  the  world  comes  from 
want  of  imagination.  If  the  drunkard  covild  -^cc  before 
him  the  miseiy  of  next  year  with  something  of  the  vivid- 
ness of  the  pccaeitt  cravuf,  it  would  overbalance  it.  Oft- 
times  in  the  hottest  liiry  of  anger,  the  swurd  has  been 
shetthcd  by  him  aooas  whose  mind  has  flashed  the  pro- 
phetic picture  of  the  women  weeping  round  the  blood- 
stained corpse.  The  lower  races  of  men  are  so  wanting 
in  foresight  to  resist  pas.sion  and  temptation,  that  the 
moral  balance  of  a  tribe  easily  g<"»es  wron^;,  while  they  arc 
rough  and  wantonly  cruel,  much  as  children  are  cruel  to 
animals  through  not  Licm^'  able  to  imagine  wh.it  the 
creatures  feci.  W  hat  we  now  kiimv  <.t  s.n  a^'e  life  will 
prevent  our  falling  into  the  fancies  of  the  i)hilusoi>hers  of 
the  last  century,  who  set  up  the  '  noble  savage '  as  an 
actu.al  model  of  virtue  to  be  imitated  by  civilised  nations. 
But  the  reality  is  quite  as  instructive,  that  the  laws  of 
virtue  and  lappiness  may  be  found  at  work  in  simple 
fomu  among  tribes  who  make  hatchets  of  sharpened 
stones  and  nib  sticlcs  together  to  kindle  fire.  Their  lilis, 
seen  at  its  best,  shows  with  nnvsual  clearness  the  sreat 
principle  of  moiill  scienee,  that  mocality  and  happiness 
tielong  togethei^^  fact  that  morality  is  the  method  of 
h.ippiness." 

The  reader  who  wishes  to  know  what  is  the  outcome  of 
modern  research  into  the  nature,  characteristics,  and 
cirly  histor)'  of  man;  and  into  his  [iro^ress  in  the  arts'of 
life,  in  morality,  an<l  in  social  economy,  will  find  a  store 
of  valuable  information  and  much  suggestive  remark  in 
this  carefully-written  bat  unpretending  volume. 

ALFRED  R.  WALLACE 


NOTES 

With  regard  to  the  forthcoming  aeinon  of  the  American 
AsnciatioB  in  Cincinnati,  to  begin  Aagut  17,  we  have  to  add 
to  Infunnnrtw  akeadj  given  (p.  146)  that  dl  (be  msstingt, 
gMMia]  aad  ssctiowl,  will  be  hdd  under  one  nof,  tfaatof  the 


Music  Hall  and  RxpoMtion  Buildings.  On  Ibe  evening  of  the 
fint  day  ef  neetiag  ihcve  will  be  a  ckiaeai'  rseefHiQa.  Au 
afternoon  is  to  be  devoted  to  visiting  the  Zootogleal  Gerdces. 

An  cxhihitim  of  scientific  a;i]  anr.is  appliarxe^  .iinl  collections 
will  be  held  (luring  the  Ais  jciation  meetm;;.  1  he  objects  dis- 
played will  be  kept  over  for  the  ninth  Cincituuii  Industrial 
Expgaitioa  in  September.  After  the  adjoununent  of  the  Aiso- 
dathm  emenicM  heegpAed  en  the  CindaMli  SoBthtm 
Railroad,  and  aUo,  it  is  hoped^  to  the  Mammoth  Cave. 

Thi  Prince  of  Wales  is  eqweted  to  Uy  the  foondUtton-etooe 
of  the  Centnl  Imtitntion  of  the  City  and  G^ldt  ef  London 

Institute,  on  Monday  next,  at  3.30  |>.in.  Hi-.  Royal  Highness 
and  the  Princess  of  Wale*  were  preheat  at  ihe  Lord  President's 
reception  on  Wedne^dny  nig'  ".  -A  '.Le  Soulli  Kensington  Mu»cuni. 
Prior  to  the  reception  the  Prime  Minister  aad  several  memben 
of  the  GtUnet  visited  the  Science  Sdiools. 

W£  regret  to  announce  the  deaths  of  Dr.  E.  Zaddach,  director 
of  the  Zooiogical  Moseom  at  Koaig»beii^  who  died  on  June  5 
last)  «f  Dr.  Wilhdm  Gotllob  Rosnhaner,  Ptofsaicr  of  FhHo- 

I  <oph]r  at  Eriangen  University,  who  died  on  Jane  13,  aged 

»ixty-eight  (on  the  same  day  on  which  Medical  Science  lost  Josef 
Skoda  at  N'ieiin.i) ;  of  Dr.  Matthi.A>  Jakob  SthlfiJen,  the  well- 
koovn  botanist,  and  author  of  many  works  ou  natural  history 
(amongst  which  we  may  point  out  as  standard  works  "Die 
PBaize  "  aad  "  Das  Meer  "),  who  died  at  Fraok/ort  oa  Joae  23, 
aged  seventy-seven  ;  of  Dr.  Theodor  Benfcy,  Proianor  of  FfaOO' 
s..ilihy  .It  CJ.iitiiigen  University,  a  celebrated  orientali.st  and 
linj;»iii,  who  c  death  occurred  on  Juiw  36  at  the  age  of  seventy- 
two  ;  and  of  I>r.  Rudolf  Hermann  Lotze,  rrofe>sor  of  Philo- 
sophjr  at  fialin  University,  aaihor  of  the  "  MikrokosaMi^"  who 
dkd  OB  July  I,  aged  liaty^ar  ysan. 

MESSas.  SiaMENS  have  received  advice  of  the  completion  of 
the  Dew  Atlantic  cable  recently  conatractcd  by  ihem.  The 
reports  of  insulation  and  working  speed  are  Ugh|y  Mtirfae* 
toryv  The  cable  ooaneets  Senaen  Cove,  Land's  End,  with  Dover 
Bay,  Nova  Sootia,  direct,  a  length  of  2500  nautical  ndles. 

M.  Pastbitb  hasreeeived  the  Grand  Cren  of  the  LegtoB  of 

Honour. 

M.  WukT/,  the  present  president  of  the  Academy  of  Science, 
has  been  appointed  Life  Senator  hj  a  very  large  majority.  This 
higUy-apimved  appdataieat  raises  to  three  the  niuaber  of 
moriben  of  the  Aeaderay  of  Sdenecs  who  now  hrioog  to  the 
L  |>pei  llou.^e  of  the  French  Republic;  the  two  otheiS  aie  M. 
Kobin  and  .M.  Dupuy  de  Lome.  M.  Berthelot,  another  mem- 
her  of  the  .section  of  chcmis'.ry,  h.ts  been  proposed  fur  n 
seat  which  is  at  present  vacant,  and  his  election  is  considered 
quiteeertidB.  A  hige  iMKsber  of  the  nreneh  senators  belong  t» 
the  other  seelka  of  Ihe  Institnle^  whiehisaow  takng  socha 
profflinent  part  in  French  poOtics.  This  Inflaence  of  the  Insti- 
tute wav  contemplated  by  M.  Thiers,  and  his  views  are  advocated 
principally  by  Mr.  fiarthclemy  Su  Hilaire,  the  Minister  for 
Pbr^  Albifs  and  Member  cf  the  Academy. 

Sl.xrv  French  members  i  f  -.he  CDni^rcss  l  ;'  Elect :  icians  liavc 
been  appointed  by  M.  Cochcry,  the  Minister  ot  l  elegraphs,  wl»o 
his  been  made  Freadent.  M.  Ferry.  Minister  of  Peblic  lastrne* 
tieBi  has  been  appeinted  Vice-President,  and  four  otiw  memhsw 
of  the  OsMnet  win  be  doeen  by  the  Congress.  The  Aeaderay 
of  Suieticei  .mJ  other  public  scientific  iaslitutions  wHl  appoiUt 
their  own  representatives,  as  well  a<  foreign  nations. 

Wahave  received  the  sl«th  report  of  Mir.  Crookes  and  Preffes- 

sor>  0(l"i!i^  .m  l  Tidy,  to  the  Pre-idcnt  of  the  Local  Covcrnuicnt 
Board,  on  the  London  Water  Supply.  It  relates  to  live  qoaJity 
of  water  supplied  from  May  20  to  Jane  30,  and  is  highly  favour- 
able.  "Tbercsuluof  onr  six  months' work"  (say  the  aalhors). 
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"Udtbe  exitnuintioB.dlirin^  this  ]>crixlof  1 127  iamplcs,  enable 
m  to  fUUe  that  U  m  eRCeUeul  drinking  wipply  it  the  water 
rapflied  to  LondoB]  Imm  aotUnc  to  be  doiNd.'* 

The  Koyal  Archasological  Institute,  of  which  LjfJ  Tulb  jI  i!c 
Makhide  is  pcesideat,  holtb  its  annual  congress  at  Bedford  tltis 
jmt  fnm  Tteidij,  Joly  26,  to  Moniqri  A«gut  I.  Elitoir 
aiHidi.  Wobum  Abbey,  the  Robhb  camp  and  MtfUdMttit 
aar  Morbwy  and  Sandy,  St.  Albta'a  Abbey,  and  dM  v6m  ot 
Old  VendaiB,  an  aoMHiK tlx  pbew set  oat  in  the  prannaowto 
beviiited. 

In  ibe  Archim  of  Iht  Obcemtoiy  of  Stoekbobn  the  uristnt, 

M.  Lindbagen,  his  made  a  highly  interestiog  di  c  jvcr)--  I'  coti- 
tista  of  a  copy  of  a  treaciie  by  Copcnuccu  which  is  more  ujuij  ielc 
than  all  those  knuwu  hitherto,  and  which  thiu  fills  a  gap  iii  the 
works  left  by  the  great  attronomcr.  The  treatise  bears  the  title, 
"Nkobd  Coperaid  de  hypotheiibak  notuaiD  eodeithm  »  m 
ooostitutis  commentarioliu."  It  is  bound  with  a  copy  of  Coper- 
mcus'  "  De  revolutionibu^  orbium  ccele^tium,"  which  formerly 
belonged  to  Heveliu«,  the  Danzig  astri.nouicr.  The  treatise, 
with  an  introduction  bjr  Lindbagen,  will  shoi  tly  be  pubUsbed  in 
the  TKHHoeCiiMiif  of  the  Stodchotni  Aeademjr  of  Scieecei. 

The  Annual  Report  of  tiie  Koyal  Society  uf  New  Sooth 
Wales  for  1880  suies  that  thirty-»ix  new  members  were  elected 
duiog  the  ynr;  the  Mtotl  {aemue  b  tweatf'two,  and  the 
pmniMt  nubcr  of  memben  452.  One  honorary  member.  Sir  J. 
D.  Hooher,  meolected ;  and  Mr.  Hyde  Clarke,  Major-General 
Sir  £,  WonI,  «ad  Mr.  l'.  l:.  Miller  were  elected  corrc-i  ' odtnL; 
mWDbeilt  The  Clarke  Medal  for  i&Si  lu^  been  awarded  to 
fnL  McCoy  of  Melbourne  University,  for  his  distinguished 
iwwidm  in  the  PetoeoBtohny  of  £i»ope  and  Anitnlia ;  (P^.  t 
Owen,  Mr.  G.  Benthem,  ead  Ftof.  Hozley  have  beca  ^  t!ne  | 
previous  reci;,iient-).  The  fmanccb  of  the  Society  are  in  a  satis- 
factory coudiiiou.  At  the  ajinual  meeting  on  May  4,  Prof. 
Smith,  the  retiring  president,  gave  an  addre  s,  ia  which  he 
ceviewed  the  twenty>five  years  of  the  Society's  exiococe  (elctea 
jMHioTiAieh  h  had  the  name  of  the  Phiioeopbieal  Soolety). 
Ufl  to  1875  the  Society  had  a  somewhat  chequered  career.  It 
entered  the  new  building  that  year,  and  the  tide  of  prosperity 
-.'.ill  eujijyed  is  largely  due  to  the  zeal  and  energy  of  Prof.  Liver- 
sidge  and  Dr.  Lcibius,  the  secretaries  then  appointed.  During 
the  past  year  twenty -eight  papa's  were  read  by  thirteen  members, 
■OBjrof  than  involving  nuich  htlxnious  rc  eatch.  Mr.  B.  C 
RhkU  ma  elected  pre.- ideot  for  the  coming;  ye.ir. 

CONsiDiiABLB  pragren  has  been  nade  with  the  hOdiof  ibr 

the  zoological  station  at  Watson's  Bay,  near  Sydocgr,  due  to  the 
initiadve  of  Boron  Maclay.  The  building  is  a  neat  cottage  pro- 
viding five  workrounii  and  two  bedrooms,  besides  storcroi,ii.  and  i 
bathroom  in  the  basement  It  is  not  intended  to  make  a  charge 
far  eadt  table  or  workroom  as  at  Naples ;  bat  every  naturalist 
wiObeeipected  to  contiibnte  a  small  soa  (aaj  fiveahiUi^  a 
wedt)  towards  paying  a  caretaker.  Odier  Cttireot  expenses  will 
have  to  l>e  :uet  by  >ubscription.<i.  The  GiAcrnme:it  ha>  ai;recJ 
to  double  the  iul>^crip(iou$  for  e^tablisliing  the  statiuu  up  to  300/. 
The  Royal  Society  of  New  South  Wales  may  be  expected  to 
catiy  forward  the  entcrpriie  with  quit,  and  airiiNnce  has  been 
proolMd  by  the  Royal  Society  of  Victoria  and  other  bodies 
there. 

Thk  French  Government  have  sent  a  scientific  expedition  to  | 
Mewpotamia  aad  Assyria.    An  architect  and  an  eogineer  I 

accompany  the  cx]>cdition.  ' 

An  Astronomical  Congress  \«  ill  be  held  at  Strassborg  daring 
fle|l<<Bllm  neat,  and  will  be  visited  by  many  eminent  attio* 
noauts  from  all  partt  of  the  dviliaed  world.  StEusbug  wa* 
ebosen  because  u  its  new  observatory  the  best  and  nxMt  modern 
aatnmoaiGal  appMHtm  are  to  he  feaiid. 


It  is  said  that  MM.  Siemens  have  renounced  the  idea  of  con< 
siruciing  an  electrical  railway  in  Paris,  as  the  Municipal  Cotmdl 
has  not  granted  to  them  the  concession  they  required.  We 
believe  that  the  laihngr  which  is  to  benade  will  be  worked  with 
Faars  tMHUlBWlBtlfffi 

With  reference  to  Mr.  Newberry's  letlcr  OH  AoMifeBB  cr«t«* 
ceoua  ton,  in  onr  issue  of  joih  alt.,  w«  are  nqnested  to  m»M 
that  Mr.  J.  SlBikk  Gaidneris  at  pnicait  travdttv  in  tabnd, 
and  hii  dense  owj  be  thns  aoooMed  Cor. 

Tub  mretlug  of  Avstriaa  Anthropologbu  and  Antiquaries 
win  he  hdd  at  Salaboii  on  Angnst  la  and  ij  next. 

The  Committee  of  the  UeUg  Tnstitntioa  at  MnniA  has  made 

an  award  of :  ,<  o  ^  ilJ  meJal*  for  1S81  :  one  to  Prof.  G.  H  ;  11  uii 
of  Uuttint;cii,  the  other  to  i'ruf.  il.  Settcgast  of  Ueriiu,  in 

tecogniiion  of  their  great  merit  la  the  fiutfamnce  of  GenMa 

agriciUture. 

The  Berlin  Medical  Society  are  now  making  preparations  for 
celebrating  llie  twcnty-lifih  atmiversary  of  Dr.  von  V'ircho.s's 
prafesaondup.  The  celebration  will  probably  take  place  on 
Oetoher  13  neat,  Vbdiow^  sixly>Siat  birthday. 

An  International  Alpine  Congress  will  be  held  at  Sal^borg  in 
the  latter  half  of  August,  upon  the  occasion  of  the  ninth  annual 
taeedag  of  the  Gemaa  and  Austrian  Alpine  Clnb.  The  follow* 
ing  subjects  will  probably  be  discussed : — (i)  On  the  method  of 
surveying  Alpine  territory  and  the  multiplication  of  Alpine  map5, 
with  ,111  exhibuion  of  ma;ts  executed  in  Bavaria,  England, 
1  laucc,  Italy,  Austria,  and  Switierland.  (2)  On  glaciers  and 
the  various  methods  of  studying  Ae  eaaM^  with  special  reference 
to  the  obeervationaat  the  BJiaiie  fgkmt  and  to  the  gUder-book 
of  the  Swiss  Alpine  Chifai.  (J)  On  the  conatnictioB  of  dielter- 
hiiib  and  their  intciior  amuigciiicn^  *ith  an  exhibition  of 
modeU  and  plans. 

AT  Hermannstadt  a  TVanssylvanfaui  Carpathhm  Chib  has  jnie 

been  formed  .if;cr  the  model  of  the  German  and  Au^trian  Ali>ine 
Club$.  Its  object  is  the  scientific  investigation  of  the  Trans> 
3ylv.inian  Alps  with  their  glens  and  caves.  The  new  dob 
nombers  a  giood  many  members  already,  aad  bnucbes 
liave  been  rtfahlishcil  at  Brooe,  Kioostadt,  MOhlbaeh,  aad 
Scba>sbui]g. 

At  Leipiig  »  new  Omitbological  Society  has  been  formed, 
wMch  nombm  aaraofit  Ha  objecta  the  general  proteedon  of 

birds. 

DuuNO  the  last  days  of  May  the  whole  neighboarfaood  of 
Kameas  was  visited  by  strange  guests.   Enormons  swarms  of 

Li!i!i!iLi  ./NjJrir'iaiu/a/ii  ytas^cd  over  '.he  vaHty,  here  au  !  ".bee 
in  den^c  masses,  and  extending  from  five  to  ten  miles  m  t>rcadih. 
The  first  swarm  arrived  about  noon  on  May  30,  its  passage  i>ctu- 
picd  two  hours ;  in  the  evening  a  second  swarm  came  from  the 
dhectioB  of  Wdrnwamer.  Ilie  Udrd  swam  anivcd  on  the 
morning  of  the  31st.  Swarms  of  this  description  have  not  been 
observed  since  Jun^  1825.  At  Dresden  the  suattge  phenomenon 
was  also  observed. 

A  BURIAL-PLACE  has  been  disoovmd  ia  the  neighbour* 
hood  of  Naumburg,  which  proves  to  be  a  r!ch  store  of  anti- 

quitiej.  Up  to  the  present  mjiisc  ninety  clay  vessels  ami  bronze 
objects  have  been  excavated,  amongst  which  is  a  veiy  large 
adt'OiB. 

In  a  peat  l)og  near  Triebsce  (Stralsund  dbtrict)  a  dls* 
covery  of  flint  implemenu  lias  been  leceatly  made.  Sone  tout 
or  four  aad  a  half  feet  below  dm  imiaee  ei^  laaoe-poiata  aad 
fbarteen  edge  tools  were  found  lying  in  a  heap  together.  Although 
the  whole  neighbouibood  and  the  Island  of  Riigen  are  rich  in 
oljeas  of  the  kuM*,  the  huge  tiie  of  thepment  ■pccimnw  aad 
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the  perfection  of  the  workmanship  cause  general  surpriae.  The 
objects  found  have  (>ccn  forwarded  to  the  Stralsund  Museum. 

The  Thuringian  Fisheries  Union  had  a  meeting  at  Jena  on 
Joae  7,  when  the  Grand  Duke  was  present.   The  proceedings 

proved  the  satisfactory  progress  of  pisciculture  in  Thurinjia. 

A  NSW  oommentary  to  Kant's  "  Kritik  der  rcinen  N'crnunft  " 
will  be  pibttdwd  bgr  Speauum  of  Stuttgart,  npon  the  occasion  of 
(he  ccBtaMuy  of  Oat  part  «-ork.  Hie  utbor  u  Dr.  U.  H. 
VilMiiger  of  Stranbor^,  and  flie  coramentaiy  will  be  in  fear 

volume-^.  It  will  fjive  a  dctailetl  explanatioi  of  the  text,  a 
logical  analysis  of  the  contents,  and  an  abstract  of  all  the  works 
published  dnriac  the  eentiuy  with  nfcvenee  to  Xut^  nuttr- 
work. 

SiMIlJVR  dcvaslatiu&i>  to  those  wiiich  we  reported  f r  )m  ihc 
Caneesns  some  time  ago  arc  now  caused  in  Turkey  by  grxs^- 
hoppen.  Tlie  Tvkisb  Govenunent  k  oompelled  to  employ 
ejctnotdtiMty  OMMtiret  to  omeooie  the  plagofe  A  particDlaily 
voracious  species  ba«  appeared  in  the  Bodirtun  district  (Smyrna), 
and  the  whole  population  is  employed  to  combat  the  insects.  At 
An  Tora  all  hvisiness  was  suspended  for  three  days  by  order  of  the 
Cover nor-General,  and  all  the  inhabitants  were  ordered  to  march 
oat  faMo  the  fidds  to  destroy  the  giaasboppeis.  Every  inhabitant 
was  compelled  to  deliver  20  olu  (aboot  |  eat.)  of  deed  grass- 
hoppers to  the  offidalt.  The  tmrmc  tie  said  to  ennaste  prio- 
dpally  from  Persia. 

Thb  Eppii«  Fofeit  ind  Cou^  of  Em  Netmlisto'  Field  Chifa 
fata  held  three  field-tgaeeUnfi  thii  year.  On  April  3  the  Cfub 

visited  \Val;ham  Ab^ey  under  the  guidance  of  Mr.  George  II. 
Birch,  who  communicated  a  paper  on  this  interesting  building. 
On  May  14th  the  Club  united  with  the  Geologists'  Association 
lor  tlw  popoie  of  vintiag  the  chalk-pita  at  Gray**  Thunock. 
The  eoodnelor  ibr  (he  ooadoa  vna  Hr.  Henry  Wellter,  P.6.S> 
r.-of.  Moiris,  who  was  also  of  the  party,  gave  a  series  of  most 
uutruciive  addresses  on  the  ground,  llie  lait  field-meeting,  held 
on  June  25,  was  microscopical,  the  conductor  being  Mr.  \V. 
Seville  Kent,  F.L.S.  The  Ciab  met  at  ChigweU,  where  tbcy 
were  hospitabty  entertained  by  (he  Rev.  Untoii  Wilsen,  •f.A., 

at  O.ikliur-t.  Mr,  Kent  rc.itl  a  pajier  entitled  "  Infusiria— wh.lt 
are  they  ?— their  Collection  and  Invcstigatio;!.  '  l-'ield  meetings 
in  conjunction  with  the  Hcrtford.shire  Naturali:>t:>'  I'icUl  Club 
and  with  the  Essex  Ardueolagical  Sode^  are  uodei  arrange- 
nent  Tlie  Eeaei  FkH  Chib  has  recently  been  naUogexeava- 
tions  in  the  ancient  earthwork  ia  E|^ing  Forest  known  as 
Ambre-bury  Banks,  under  the  superintendence  of  General  Pitt- 
Kivers,  F.R.Sh  iHio  will  ahoitly  give  aeconnt  of  the  reaolto 
obtained. 

In  the  Poierna  district,  between  Weissenfcls  and  Lutzen, 
saline  springs  have  been  discovered  by  the  Mining  I.nginccr, 
Herr  C.  Reyher  of  Halle.  The  spiring  near  the  village  of 
Pocemi  comes  from  an  old  shaft  which  is  uud  to  be  eighty 
yarda  deep,  bnt  is  now  filled  with  Mrb.  The  water  it  effier- 
vnoent.  Another  spring  was  discovered  near  SHtewiti  at  a 
depth  of  19  metres,  and  rose  with  such  force  that  it  could  only 
be  stopped  with  great  diiTiculty.  Some  100  yards  from  the 
latter  a  lliird  spring  was  di.scovcrcd.  The  \\ater  of  the  three 
apriagi  is  strongly  a^in*^  and  as  thqr  contain  principally  potash 
aalis,  tbcir  disoovery  Is  vahnble.  It  is  new  found  that  during 
the  fifteenth  century  salt  xvorks  existed  in  tliis  neighbourhood. 

M.  TuoKKL,  President  of  the  General  Omndl  of  the  Seine^ 
bu  received  an  offidal  answer  to  his  inquiries  retatii^  to  the 
leaaona  why  the  Paris  gpa  oonpanies  refused  to  sl-h  tlieir 
commodity  to  Parisian  aeronauts.  It  is  probable  that  an  nrT.uji;e 

;  ent  will  oon  'ut  entered  into,  ar.d  that  public  ascents  n-ill  be 
resumed  shortly  as  in  former  years,  under  the  supervision  of  the 


The  Kant  Society  at  Konigibeeg  inaugurated  a  chapel  dedi- 
cated to  the  memoiy  of  Kant'  on  J«ao  19.  The  small  Gothic 
boildiag  toodhei  the  cadiedral  on  the  nosfh  dde  and  fofraa  » 

fitting  substitute  for  the  "  Stoa  Kantiaaa,"  which  has  become 
useless  since  the  opening  of  the  new  University  building.  The 
interior  of  the  cliapel  is  formed  by  a  double  cross  vault.  On  the 
left  the  same  tombstone  is  let  into  the  flojr  which  covered  the 
grave  in  the  "Stoa  Kanliaua,"  and  which  was  originally  pre 
acnted  by  Herr  ScfaeAier.  Underneath  this  the  resaainsof  Kant 
are  ooatalsed  ia  a  doable  sine  coffin. 

At  Zaawly,  la  the  Hungariaa  Comitat  of  Stnhlweissealnrg; 

two  tombs  have  been  discovered  uliicli  contiinc  J  coin.s  from  the 
time  of  Diocletian.  One  was  the  grave  uf  a  boy,  the  other 
that  of  a  very  tall  man.  Interesting  remains  of  bas-reliefs  and 
portraits  were  found  in  the  tombs.  Tbcy  were  on  pieces  of 
wood;  one«liowa(hewoida"Bibi(ekec'* 

"V^zyoumal  Ti'U^,;r.ifhi:!u(o{  Ilenic,tbe  utga;i  uf  international 
tel^mpby,  lias  expressed  its  approval  of  the  proposal  to  esta" 
bliA  an  international  eode  lor  the  proleetlott  of  anbmaclne  ldn> 

graph  property,  bjth  during  war  and  peace. 

TBI  German  Geometfical  Society  held  its  tenth  aumal  meeting 
at  Kaibrohe  In  the  (bird  week  of  June; 

Oa  the  l6th  inst.  an  Inienuitional  Agricultural  Exhlbitianwill 
be  opened  at  Hanover.    The  exhibitors  number  over  1600. 

ilK.  MvRRAY  has  in  band,  and  will  shortly  publish,  the  fbl< 
lowisg  works  of  intereit  to  adentiSe  aaen ; — "  The  Land  of  the 

Midnight  Sun,"  being  an  account  of  Summer  and  WiniK  Joar> 
ueys  through  Sweden,  Norway,  Lapland,  and  Northern  Fbiland{ 
with  Descriptions  of  the  I;mcr  Life  of  the  Pctiple,  their  Manners 
and  Customs,  the  Primitive  Antiquities,  by  Paul  U.  du  ChaiUu. 
In  two  vols. ;  with  map  and  numerous  illustrations.  ' '  The 
Fonsatioa  of  Vegetable  Motdd  ihroitgh  the  Action  of  Worms," 
with  Observations  on  dieir  Habits.  By  Charles  Darwin,  F.  R.S. 
"The  White  Sea  Peninsula;"  a  Journey  ti  the  White  .Sea, 
and  the  Kola  Peninsula.  By  Edward  Kae.  With  iliu-tra  ions. 
"The  Life  of  .Sir  Charles  Lyell;"  with  Selections  fro  n  his 
Jounals  and  Correspoudence.  Edited  tiy  his  sister-in-law,  Mrs. 
Lydl  With  poitnll^  two  vola. 

Di;bino  the  demolition  of  some  old  buildings  at  ^  and 

Oxford  Street,  last  week,  the  workmen  on  reaching  the  foundations 
came  on  a  quantity  of  old  armour  and  weapons — helmets,  breast- 
plates, spears,  swords,  and  daggers  some  very  curious  in  shape. 
On  opening  a  stone  vault  they  found  also  some  plate,  incltidiiig 
church  utensils,  such  as  a  monstrance  and  a  chalice,  the  woik* 
manabip  of  which  ia  thought  to  be  of  the  fburtMnth  oeatnqr. 
The  monstrance  had  a  LatUi  inseriptloa. 

Ah  Agrieoltoral  EiUbitioa  win  be  hdd  at  Strassbnrg  from 
September  ii-iS  aaxt.  Om  sooof.  will  be  dlati&nted  in 
prises. 

Thb  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  indnde  a  Weeper  Capadua  {Cthu  tafuciftHs)  from 
Brad,  prrsnitcd  bgr  Ifr.  J.  S.  Chapperton ;  n  Gnty  Ichnenmoa 
[Htrftsta grkuti^  tnm  India,  presented  by  Mr.  Arthnr  Tower; 
a  Central  American  Agouti  (Dasyfrocta  islhmka)  from  Central 
America,  presented  by  Mr.  A.  .Mclhuish ;  two  Plicated  Jays 
(Cyanocorax  piUatus)  from  La  Plata,  presented  by  Mr.  A.  A. 
Dawley;  a  Berg  Adder  {Vipeia  alrojvs)  from  South  Africa, 
presented  by  Mr.  H.>rrr>ia;ie  Pillans;  n  CuUen's  £l«le  (,<4f«tis 
odltMi),  South  E»roi>ean,  eight  American  Menobmn^  {Mimo- 
iTiincfiu!  tiitfralis)  from  N.  America,  purchased  ;  a  Common  Rhea 
{Khta  amtiicana)  from  South  America,  on  approval ;  a  Reeves' 
Muntjac  {Cenm/ut  reez'/ti),  born  in  the  Gardens ;  two  Scarlet 
Ibif  {£udoeim$u  rwAr/'),  three  Common  Widgeons  {/ifartta 
/letuUft),  bred  In  (he  Gaitett. 
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OUR  ASTRONOMICAL  COLUMN 
THSCoiurr.— fi]r  ftvoiir  of  Dr.  W.  L.  Elkio  of  tiM  Royal 
OtMcmtaiy,  Gape  of  Good  Hope,  we  are  able  to  snbjoiii  obaer^ 
vatkm  of  the  great  oonet  aaMe  at  that  aublishmmt  before 
the  perihelioa  poaage^  whiA  it  ia  alatcd  will  admit  ui  improve- 
■WM  vrtwB  the  fdaeca  of  the  eoavaiiiOMtan  have  been  more 
•ccanodjr  ddemiiied  I 

Capa  M.T. 
h.  B,  a. 
May  ji   ...  6  19  34 
June  3  ...   S  S3  47 


4 
9 


59  57 
31  tS 


75  4*  h 

76  12  30 

76  "  55 

77  16  a« 


DecL 

-39  42  19 
26  25  57 

35  4  53 
->5  44S3 


Vkaat  poaltioiu  on  May  31,  Jane  4  «vd9b  Dr.  Elkio  has 
•■tollatod  the  foUowbig  ekanto  of  the  ooaiel'a  oiliit,  by  the 
aide  of  which  we  place  for  ooapoiiioa  othen  dedaoed  fay  Mr. 
Hiod,  from  post-perihelioB  obiemtioiu  np  to  July  i 

ElKIN  Ilt.M) 

Perihelioti  pa&^ge,  June  i6"29N39  (i.M.'l .  June  16-41519  G..\l.'l'. 


LooKitklUe,  periheUoo..  264  55  13 
»70  54  37 

Dvect. 


Log.  perihcUoo  diit. 


265  9  4 
370  1%  o 
63  29  9 
9«&3Si6 
IMrsct. 


The  li 'i)<;ilu Jcs  arc  rcckiioetl  from  the  imMii  Ofiuiiiox  uf  iSSl'O. 
Mr.  Hind's  urbit  gives  ihc  I'ullunin;;  cx|iti.\-.ir!n-  fi.r  the  cornel's 
heliocentric  co-ordinates  j,  i  ,  :  t  i  1  c  .^^cd  wi:h  the  ■.,  ^ ,  l  if 
the  A'auiuaJ  Atmamu  in  the  coiculatioii  of  gcoccnUic  rijjht 
osceiuions  and  decNaatioaai  they  a^y  to  appoient  oqnlnox 
1881-5.  .     -  , 

X  =  r  [9*65000]  sin.  {v  +  356  22'S) 

y  =  '•[9"99"S7l  I-  <  243  207) 
;  =  r[9-96l4Jj  Mil.  l:  -  j2S  24-3). 

Here,  v  is  the  tnie  anomaly,  r  the  radius  ycctur,  and  the  qaaoti* 
tics  within  square  Iwackeli  are  loj;anthiii>. 

\Vc  may  lake  '.hii  oppi'rluui!y  <if  orrcctitiK  a  »ingukr  mis- 
statement  witli  '.shich  Admiral  Mdul-Jic,  the  director  of  the 
Ob<ifr\'atiiry  at  I'ari-.,  i.s  credited  in  the  ConieUs  renJus  of  the 
Acadciuy  of  .Sciences.  He  ii  there  made  to  >ay  that  the  periai 
of  revolution  of  the  comet  of  1^07,  winch  had  elemeaLs  rescnibhng 
thoK  of  the  prc>ent  comet,  wa?  f  iuml  by  Hessel  t^  liavc  been 
reduced  to  174  yeaj'>  alter  he  had  tai.cn  account  of  "new  [ler- 
tnrhations."  Anyone  who  refers  to  lic^scl's  trcati  e  will  see 
that  this  Is  an  error.  Bessel  fixed  the  jieriixi  of  revolution  at 
'7l3i  years,  on  .September  22,  1S07,  and  m  continuing  the  com- 
putation of  the  perturh.ntMiis  tiy  the  'rhaiict  Jupi'er  to  March, 
1815,  when  thev  hj-ii  l^cc  'inc  ve.-y  sm..!',  he  found  th.i*.  ti.e  icv  i- 
lulioD  had  Ijecn  diminished  thereby,  aUjut  I/O  years;  he  con- 
sidered that  the  period  he  had  aMi|;ued  for  September  22,  1S07, 
wa.s  not  liable  to  a  jjreater  error  than  100  year>.  In  the  Cc»ipu> 
renJus  the  effect  of  perturbation  on  the  period  appears  to  have 
been  qaoted,  instead  of  the  revolution  itself,  as  perturbed  to 
March,  1815.  In  the  communication  to  which  we  refer,  the 
idealily  oiF  the  comet  of  1881  with  that  of  1807,  i«  wetty  distinctly 
assumed,  bat  the  weight  of  cmdeaGe  ia  ocrtaialy  ia  dw  oiber 
direction. 

Tun  \  ai,iaiile  Siak  U  Cephei. — Prof.  Julius  Sclmudt  has 
fiublished  an  cph.eineiis  of  the  last  variable  star  discoverctl  by 
Cemski  in  Ccjihcus,  extending  to  liie  end  of  the  jirc-c.-it  year. 
From  liij  later  ob  crv.uiooshe  has  found  that  the  gradual  increase 
of  I  erii^l  whicli  he  had  formerly  suspected  is  not  coiitirmed,  and 
he  now  fixes  the  pe-iod  at  2d.  llh.  4931.  33'35v  On  Au^st  18 
commence:',  n  act.*'-  ot'  c.inima,  v\hich  may  be  observed  .Tt  inter- 
vals of  something  le^s  than  6ve  days  to  the  end  of  Dcoember  : 
the  foUowiog  an  the  Orocawkh  meaa  tiaMa  to  At  tad  of 
October  :— 

h.    m.  h  m. 

18,  14  44-9  ...  Sept.  U,  13   0-8  ..  Oct. 
«,  14  24-0  ...          17,  12  39  9  ... 
m,  14  3  2  ...         22,  12  19-1  ... 

4, 13  42  4   .        a7.  58'3 
7,  13  21-6  ...  Oct.    2,  II  37-5  ... 

The  letter  T,  at  first  used  to  desijjaate  this  star,  will  be 
properly  applied  to  another  variable  aUo  discovered  by  Ceraski, 
the  place  of  vWiich  for  iS55'o  is  in  R.A.  2ih.  7m.  33s., 
Decl.  -1-  67*  54' '4,  which  seems  to  have  a  period  of  about  400 
dayi^  and  was  at  a  aaitoam  on  Oaoanbar  jo^  iVtob 


Ai|g. 


h.  m.' 
7,  II  16-6 
12,  10  5S-8 
'7.  10  35'o 
22,  10  14-2 
27.  9  S3  4 


PHYSICAL  NOTES 

IM  the  TiMinM/ of  the  Franklin  Institute  Prof.  S.  W.  Rohin 
aoB  has  reeeatly  described  some  experiments  upon  the  effect 
produced  upon  sound-waves  by  repcate  1  oblique  retkction^  at 
membranes  forming  the  boundary  of  two  gaseous  media.  These 
experiauata,  aaCaras  thergOi  «ooUap|Mar  to  show  that  after 
repealad  lefletfioB  at  dhU^  aadhoia  aet  in  vertical  phmea  a 
aooadpwavc  aonlHB  aew  aiaiKiliea  hgr  vhtae  of  which  it  is 
nflectadataaounriacbolilHiaeaarftwewtt  aa  intensity  which 
is  a  BMurinwaalf  tUt  Mulhcc  be  alsoia  amtical  pfam^aada 
■wintiMM  if  ihe  aaitea  ho  equally  incllaad  to  the  dinoDBB  of 
proiMiMka  of  Aa  irnft^  hat  tacaod  throve  a  liglit  aHle  aboat 
that  dlMdoaaa  aaaxia.  If  Ois  he  iadaad  eatahliiliSi  «  aa 
expefliBcntal  nsalt  it  is  eqttivalcnt  to  a  proof  diat  aoaad-wavescan 
be  tolitrutdhf  icflecdon.  The  apparalu*  frtfi^  of  a  aerfea 
of  X-ehaped  tubes  of  tin  plate,  one  ucih  in  diameter  and  three 
iachea  long,  the  parts  joined  at  an  obtuse  angles  but  having  the 
outer  angle  cut  away  and  covered  by  a  thin  membrane.  This 
membrane  was  fixed  so  that  a  iioand-wave  coming  in  either  direc- 
tion should  be  incident  on  it  at  the  angle  of  sappo  ed  maximum 
poIarisntioB,  the  angle  beiag  calculated  by  Brewster's  Law  so 
that  its  tangent  should  represent  the  ratio  between  tlic  velocities 
of  wave-propagation  in  the  two  media,  namely,  cual  ^.i >  w  ithio, 
air  without  (14 : 1 1).  Tlie  series  of  tubes  was  .so  set  tliat  at  first 
the  membranes  were  I  I  ,  u  allc^  aad  then  a  "pulse"  was  sent 
along  the  tube  in  the  loUovving  manner : — The  iailiai  aad  final 
openings  were  closed  by  membranes  stretched  aemaa  the  tnbes 
orthoKonally.  Against  each  a  small  boll  of  ivory  or  glaaa  was 
hung  by  a  thread.  The  ball  at  one  end  was  raisied  to  a  givea 
height  and  dropped  ou  to  the  membrane,  and  the  impulse  given 
to  the  ball  at  the  other  end  was  noted.  Then  the  necond  half  of 
the  system  w  as  turned  round  so  that  the  membranes  of  this  por* 
lion  were  at  ri^lit  angles  to  their  former  poiitioa,  aad  tfae  DtU 
was  attain  dropjtcd.  The  impulses  received  on  the  second  ball 
were  in  general  feebler  when  (lie  -ecoiid  system,  or  "analyser," 
stood  at  right-anj;les  to  the  first  >ysteni,  cr  "  polari>er,"  the 
diminution  varying  indifferent  ex|ciinicnl- from  16  to  38  per 
cent.  No  diminution  was  observable  when  the  interior  of 
the  lube  was  filled  with  air  instead  of  ei>al  ga>.  It  remains 
to  be  seen  whether  the  results  are  capable  of  bein;^  reiiro- 
duced  under  other  circuiujtancc-,  or  \*hethcr  tins  are  due 
to  some  niechaincal  i>ccu!i.irity  of  Prof.  I<ol.in';>in\  apparatus. 
Whetli'ji  Ihii  be  so  or  not  we  mu.-t  aVisoIulely  reject  the  very 
unwarranted  c inclusion  at  which  Prof.  Kobiii>oii  arrives,  namely, 
that  the  viliratiiiiu  of  light  as  well  as  of  si>und  are  lotii^iludlaoi 
until  ihey  arc  polarised,  and  that  ihcy  become  transvcr.-at  only 
in  the  act  of  |Xj|uriiation. 

M.  Mercadier  has  cximined  the  resistance  of  !^eIenium  at 
different  leinper.ilure  ,  u  :iu;  f^  this  purpose  a  liho;opVio:,ic 
lecciver  of  sclcnram  spread  between  the  edges  of  iilaimam  sheets, 
the  resistance  being  measured  in  (he  dark  by  the  ordiiiary  bridge- 
method.  The  receiver,  which  ba  l  been  well  annealed,  had  at 
15' C.  a  resistance  of  54,000  ohms.  This  amount  decreased  as 
the  icmj  crature  ro^c  with  great  regularity  to  36'  C,  w  hen  its  resis- 
tance was  less  than  1500  ohms.  From  this  point  the  diminution 
of  re-istancc  was  Ic5^  rapid  ;  but  at  about  125'  C.  it  liad  fallen 
to  Ie»  than  500  uhnis  rising  slightly  to  163*  C,  from  which  it 
agaui  feU  as  the  '.eniiicrature  was  raised  to  2oS  ;  These  results 
accord  with  the  earlier  experimenti  of  Werner  Siemens. 

M.  LiiTMANN  finds  {yout.  de  P^ys.,  May)  that  galvanic 
polarisation,  w  hich  modifies  so  much  the  capillary  properties  of  a 
metallic  surface,  causes  no  perceptible  varLition  of  its  optical 
properties.  He  directed  a  beam  of  polarised  light  towards  a 
platinum  or  silver  mirror  in  acidulated  w  ater,  or  copper  iulphale 
solatioo,  and  it  was  receiveJ,  after  reflection,  in  a  Jainin  <[uarlz 
comix-usator,  fuUuwed  by  an  arialyser-Nicnl.  The  dark  Irin^je 
in  th."  co:iii  i  n^ator  was  not  displaced  uhen  the  iiiirr-ir  wa^  in- 
cluded in  the  circuit  of  a  Daniell  or  Bunsen  element,  and  the 
current  parsed.  Again,  Xe«  ton's  rings,  formed  by  a  ^las;  plate 
on  the  platinum  surface,  and  ol»erv<al  under  various  incidences, 
showed  no  di-pl.icenunt  when  the  polarising  current  i.as.>ed. 
(M.  Lippmann  adds  some  observations  as  to  the  mode  of  pro- 
duction of  gas-bubbles  by  electrolysis.) 

A  FEW  years  ago  .M.  Montigny  called  attention  to  the  fact 
that  the  scintillation  of  stars  is  considerably  incieascd  during 
aurora  borealiis.  Further  data  on  this  subject  are  atfordcd  in  a 
recent  i>suc  of  the  Belgian  Academy's  llulUiin,  No.  3.  Inter 
alia,  be  has  obeerved  that  Uw  pheuumenon  is  more  pronounced 
hi  wiatar  than  ia  aaauaer,  aad  taat  slais  ia  the  aortbem  icgfoa 
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■how  the  iacnMcd  scintiUatiotl  aUMt.  The  author'k  general 
condusiao  ia  that  the  efliect  b  not  «M  due  to  direct  Influence  of 
the  clcetfD-mqgpwtic  light  of  aurora  on  the  scintillation  itself, 
bat  10  donBteaoes  (probably  a  cooling)  which  coincide  with  the 
appwiUCT  of  nrom  ia  the  upper  rcj^iow  of  the  eir,  umTened 
I9  llM  iteMajt. 

Ak  ■CQMtkd  Wfomkn  for  IceUm  jHirpotes,  devised  bjr  Dr. 
Iluchkc  \Wkt.  Aim.  No.  S)»  comUs  of  *  loogiih  gradoated 
pieoe  of  «oodata4iW*'>l*  wpporti,  and  hamaf  a  loiicitudiiial 
ooovtiBuili  upper  ■urfm^  in  which  a  (Jaai  tube  i* placed. 
AtdwcBdaC  IhaiKodeBpieMbaecrowBnaaMinent  rapport* 
h^ulMBiMlnd  whkh  euMn  the  tube,  and  has  at  iu  end  a 
<mlkal)  ifav  with  collodion  membrane,  against  which  bangs  a 
little  bell  or  thdlac  by  a  cocoon-fibre  from  the  upper  border. 
The  tube  uwy  be  made  a  closed  one  by  means  of  a  felt-covered 
piatoD.  Wfaien  the  lube  is  sounded  by  meanii  of  a  sai  table 
tuaiae-iiBrkt  the  abellac  ball  ihow*  pcnduImi'UiotioBi,  if  not  at 
•  •odalpaW.  The  ellhda  Bay  be  piejeeted  on  •  ecreen. 

The  cossivity  of  Inn  has  been  studied  uikler  new  conditions 
by  M.  Bibart  [Jtttr.dt  Pkyt.,  May),  and  be  consklen  it  is  not  pro- 
duced by  a  layer  of  iiisoluble  sub4ittfate»  aa  aooit  ^jnteiiU 
have  thought,  since  the  previous  acdoa  of  nitm  aod  ia  not 
nccesaaiy.  Still  le&s  Ls  it  due  to  a  bmatiaa  of  Uoiide  of  nitro 
gen.  It  ia  produced  by  any  oauae  which  tends  to  onidiie  iron, 
and  dealramd  fay  anp  caaae  which  tenda  to  dcoaidise  it.  It  is 
duetheaeidwrtoauiTerof  ORlde  or  a  layer  of  oKycea.  The 
oxides  formed  on  the  suffut  nay  preicne  it  by  their  very 
presence,  fami-hing  a  sort  of  wyittadcaUe  vamuh,  or  they 
may  prsser\'e  it  like  platinum,  liberating,  on  the  denuded  parts, 
a  pnteetive  layer  of  oxygen.  The  patsivity  of  iron  from  con> 
tact  of  platuom  seem»  to  be  produced  .it  first  by  a  simple  layer 
of  Osy(eu  condensed  on  the  platinum  surface  (a  simple  shock 
dcatroya  it).  But  by  denecs  a  hncr  of  oxide  is  formed,  and  the 
Im  then  loaea  Ha  pasiinly  nndi  less  readily  than  before. 


GEOGRAPHICAL  NOTES 

Dr.  ScHWUMFUftTUg  who  left  Suae  for  Soeotra  on  Fd>ruaiy 
SJi  returned  on  June  19.  From  the  EgyftiaM  Gauttt  we  Icam 
that  hia  voyage  to  tm  ishlid  m  a  nauve  vessel  lasted  one 
■Bioth  (with  calls).  He  was  a  month  on  the  island.  The  rich 
IfaMi  yieUad  maay  new  species.  The  mountains  are  well 
WOOdedfMid  oovened  with  a  more  luxuriant  vegetation  than  M  ount 
BtMLTlia  dinale  ia  exceptionally  temperate,  and  the  natives 
are  iaofienBve,  greater  security  being  experienced  everyu  here 
tteiaaay  part  of  uncivilised  Africa  Un  the  approach  of  the 
aenlh-wcst  monsoon  Dr.  Scbweinfurth  had  to  leiaTe,  and  in  a 
assemble  native  vessel  be  tried  to  reach  the  Arabian  coa«t 
OMKieite  Soootim.  It  was  found  impossible  to  get  to  the  east  of 
Aon,  and  in  H.M.S.  Dragon,  which  was  met,  the  explorer  was 
conveyed  to  that  place.  Dr.  Schwctufurth  has  broagbt  with 
him  a  rich  botanical  collection,  including  s<jme  liviaf  planti 
which  he  will  try  to  acclimatise  ia  hia  garden  at  Odra. 

Ths  Pobr  leUef  ship  Rtdpn,  Uuat.  B«y,  MiM  Item  SMt 
Fmndaco  00  June  16  in  search  of  the  y«wnssfllft  She  vriU  first 
crube  to  St.  B«ry,  then  proceed  10  -Petrapanloviky,  then  crou 
to  St.  Michael's  fat  Afoakatocotl.  thenee  to  Sl  Uwrence  Bay 
and  along  the  oomt  of  Mocttem  Iberia,  makhig  mqoiries  of  the 
aadvea  s  iheu  horn  Cape  Serge  to  Kamoo,  where  letters  mil  be 
kfltwiA  aome  natives;  than  wirlk  to  Herald  Island,  buntmg 
mOofcrtareairas.  ItbiulaudedacKttoKoalongthesontfaaii 
itava  of  WiMkBd  l4u>d,  and  seek  •  harbour  to  winter  in.  The 
MrUifMt  and  weatcoaala  will  be  enmfaMd  in  tledfls  parties. 
Lieut.  Botymamitofetwn,  ifpeaaible,  byfhe  Beendyaar. 

Instructions  hive  now  been  issued  by  Brigadier-Geaecal 
Hazen,  of  the  U.S.  Signal  OfTiLC,  to  the  commanding  officmof 
tlic  i«>i  expeditionary  forces  about  to  be  fenl  out  to  estahHah 
jicsniaiicni  -.i.iiions  of  observation  in  Polar  regions.  Lieut. 
(;rt.'.lv  >  ,  mmands  one  of  tli«»e  forces,  which  gocs tO  the  Bciifh- 
b^urhojd  of  the  toaI--cam  discovered  near  Lady  FmnWln  Bay 
in  1875.  I  he  steamer  will  directly  return  (with  a  tiaaionpt  of 
observations  during  the  voyage),  and  the  party  landed  wlU_  fro- 
ceed  to  erect  dwdlii^-bouses  and  obrervatories,  after  which  a 
sleiige  party  will  proceed  to  the  high  famd  near  Cape  J<>Mph 
Henry.  It  is  intended  that  the  permaMUt  station  shall  b« 
visited  ia  i88«  and  1883  by  a  steam-sealer  or  othw  vessel  with 
atom,  &c,  but  directions  in  ca^r  of  faUnre  are  mpmA  Li«it. 
Ray  tHfm^^iylT  the  other  expedition,  wMcfa  will  mil  from  San 
Frandsoo  for  Point  Barrow,  Alaska  Territory,  and  calablith 


there  a  permanent  atation  to  be  occupied  till  the  wmrncr  of 
18&4  and  visited  anausJly.  A  great  variety  of  observations  will 
be  made  l>y  both  parties,  and  the  instructions  drawn  out  by  tha 
recent  Hamburg  Conference  (with  added  UOtea  from  the  U.S. 
Chief  Signal  Office)  are  huaijiied, 

Dk.  CnAiD  RoHUB  deBvmed  an  tataesting  lecture  at  the 
meeting  of  the  BerUa  fifiifllsnhaft  fOr  Erdkunde  itpiding  hia 
last  jounwy  in  Aliyssliiia.  He  waa  reeelvad  fai  afnodlymauMr 

5 the  inhahHanls,  aad  he  is  ipile  charmed  with  tha  ho^Haliqr 
the  AbyasiuMBa,  At  Debraubor  he  waa  neeived  UMly  by 
Megu  (Emperor)  Jofaann«.  and  this  was  of  g^cat  ieiportanoe  for 
Ms  snbsequent  tonr.  Rohlfs  travelled  ia  a  northerly  direction  to 
the  andent  Portugese  capital  Gondar,  the  residence  of  the  late 
King  Theodore.  By  means  of  a  pa>s  given  tu  him  by  the 
eccloiasiical  chief  of  the  city  he  was  able  to  inspect  aU  the 
ancient  historical  buUdiDg<i  of  the  city,  lie  continued  hb  journey 
to  the  north,  and  after  crossing  the  Takkaze  Kiver  he  reached 
Arlwu  (Axum  ?),  the  ancient  former  royal  residence,  with  its 
monumcntN  dating  from  the  pcri<id  of  Ptolemy.  In  April  Rohlfa 
reachai  the  N'nssaur  mountain  chain,  thebomary  of  Abyidnia, 
whence  he  proceeded  to  Cairo  by  boat 

Thi  expedition  sent  out  by  the  French  Secretary  for  Publie 
Instruction  to  investigate  the  east  coast  of  Fiunarfcen  ha^  arrived 
at  Vadi 6  after  a  journey  of  twentv-oue  days.  The  exi^edition, 
iriiich  is  under  the  oommand  of  11.  Gtorges  Ptouchet,  hxs  for  its 
spedal  ol^cet  to  study  the  nalnnl  MHary  of  the  Vaiangcr  Fjord, 
whichis  iitnated  at  the  boundary  of  the  AtfauUc  and  Arctic 
Oeeam.  The  keeper  of  the  Chri<tunla  Royal  Zoological  Collec- 
tions jnir.cd  the  exix^Hti'in  at  Hammerfest. 

The  Ivmperor  of  Germany  has  honoured  Dr.  Oscar  Letu,  the 
well-known  African  traveller,  with  the  Order  of  the  Crown. 

Mr.  Sam)ForI)  Fleming,  C.M.i"..,  Knglncer-in  Chief  of  the 
Caiuuilan  I'acific  Railroad,  is  to  alteini  liic  Intemali mal  Geo- 
graphical Con'^rc-s  at  Venice  m  thi-  iiiIcii>n  of  th<?  que  t  on  of 
standard  time,  coupled  with  which  1-  that  of  a  ]  rime  nieridi.nn. 
The  former  of  the>e  subjects  u  aUraclirg  much  aUrniinii  1  n  !'ie 
other  -iile  of  the  Atlantic,  and  a  i:a^>er  on  it  was  lately  read  ':  y 
Mr.  Fleming  before  the  .^lIle^lcan  Society  of  C  ivil  Krgir.cds 
at  a  convenliott  in  Moi  '  t  I,  hich  brought  out  an  interesting' 
diKusston,  and  a  conin-.if.cc,  con-i^iin-^  of  Icailiiig  railway 
officials  in  Canada  and  llie  Unite. i  J'ta'c?,  wa^  apjionUcd  to 
examine  and  report  at  a  faluic  mccttn^;.  lir.  liamard,  the 
President  of  Coiuuibi.i  <'ollc;,'f,  Xc«  \  ork,  i-:  to  rc]>resenl  the 
American  MeteoroloiJical  Nocicly  on  the  >ame  suliject  at  a 
meetii'g  of  tlic  As-Diiation  fi  r  llie  Reform  and  Ci'ditlcalion 
of  the  Law  of  Nations,  which  is  to  Ije  held  at  Cologne  in 
Auguit. 

Ci  L.  PerrIM,  •  well-known  French  topographer,  has  lately 
been  for  some  Bum  engaged  in  survey  work  in  the  Regency  of 
Tunis,  and  has  piepared  •  map  of  the  tCroumir  country,  which 
wilUhortly  he  published  Iqr  the  Dep6t  de  Is  Guerre. 

ICaaaaa.  S.  QjtRKB  and  J.  H.  Riley,  of  the  China  Inland 
lAadon,  whose  station  is  at  Chungking,  formerly  Mr.  Col  borne 
Babel's  bead-qaaiters  have  each  hudy  made  important  Jonn^ 
in  the  Srechnen  province.  Mr.  French,  sccompanled  in  one  of 
his  journeys  by  Mr.  Broumton,  h«s  visited  nearly  every  city  in 
£aj.tem  Yunnan,  and  has  Utely  started  again  for  the  same  region. 
In  the  course  of  their  journey  from  Bnrmalt  Messrs.  Soitan  and 
Stevenson  also  made  oteurtva  Joumeya  hi  the  westetn  part  of 
the  Yiinmn  peonnce. 

Ths  stenmtt  N^rdmdtfXd  h  to  start  this  week  for  the  Gulf  of 
OU  to  the  aaiialanea  of  (be  Otcar  J)uheH  ami  the  NorMand, 
Theoewtof  ibemviasala  were  all  safe  cn  Aj  ril  23,  when  five 
men  itom  the  former  left  fo»  Tobolsk,  which  they  have  Ulely 
reached. 

A  LETTER  from  Muasuca,  on  the  Lower  Congo^  states  that  a 
Jesuit  misMonary  expediti  a  has  been  aet  on  fbot  to  peseliate 
into  the  iar  laiarior.  Fto  Alfowd  has  been  seat  from  the 
French  mission  alation  at  ti*ft^*™  to  oigfuiise  a  party  of  about 
thirty  to  proceed  to  Stanley  Pool  He  tried  to  procure  carrien 
at  Soma,  Mwauca,  and  Noki,  but  not  succeeding  there,  he  went 
tome  lUrtacBmiteainbnd  to  King  Kangan  Pecca,  with  a  view 
to  aaeniu  his  aUL  This  was  readily  obtained  by  a  truly  mis- 
sionary present  of  twogaUouaof  rum,  aad  Pire  Aigourd  returned 
with  eight  men  aad  the  promise  that  seveateea  more  should  be 
rent  shortly.  The  men  however  ran  away  the  next  day,  aad, 
yielding  to  circamstaaees,  Pcrc  Argourd  has  resolved  to  proceed 
to  Slaalqr  Pool  by  M.  de  Braim's  route  up  the  Ogowd. 
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Mk.  Ckudginctoh,  of  the  Baptist  Congo  Expedition,  has 
jHt  retonied  to  Englaad  fcr  a  short  time,  and  reports  that  by 
now  Messrs.  Comber  and  Bentley  will  have  formed  a  first  station 
at  Isangila,  Mr.  Stanley's  second  post,  and  will  at  unce  posh  on 
to  Mbu,  some  sixty  or  seventy  milcj  further  along  the  north  bank 
of  the  Congo,  where  the  the  second  st.ition  will  oe  erected.  It 
is  for  thi'S  navigable  portion  of  the  river  that  a  steel  boat  U 
required,  so  as  to  av^id  the  Basundi.  In  his  late  journey  up  the 
Congo  Mr.  Cnidgin^on  found  these  people  warlike  and  trouble- 
some, as  Mr.  Stanley  had  done,  and  they  were  a  source  of  per- 
petual anxiety  to  him.  The  practicability  of  utilising  this  part 
of  the  river  is  shown  by  the  ^ct  that  Mr.  Crad^ngton  and  bis 
party  went  over  it  in  heavy,  clunsy,  native  canoes ;  bot  from 
Mbu  the  expedition  will  have  to  go  to  Stanley  Pool  by  land,  as 
the  rapids  and  fall.s  render  the  river  quite  uunavi^able  The 
jilatis  of  the  expedition  arc  nivv  on  such  an  extenfJed  Ncale  thit 
.six  additional  niii-ionarici  will  he  required— twi  for  San  S.alva- 
dor,  one  for  the  dcjivit  •••A  .\Iu -^uca  on  the  L  iwcr  Congo,  one 
each  for  Isangila  ami  .Mbu,  and  four  fur  Stuiilfv  Poul,  that 
occasional  journeys  maybe  made  !ii;^her  the  Co  1.  The 
steel  boat  rcjuircd  by  the  ex]^cditiiin  his  l>ecn  iirc  cnted  by  an 
anonymous  d  jnor  at  a  cost  of  al>  lut  41  ju '  It  li.-i-  i;L-cn  hoilt  in 
London  from  drawings  furnished  by  Mr.  li.  M.  Stanley. 

Thb  Tinui  last  week  published  an  exceedingly  interesting 
letter  OB  trade  and  exploration  on  the  Congo  from  a  p.-ivate  cor- 
leqwndent  at  the  mouth  of  the  Ogowe.  Speaking  of  M. 
Swrargnan  de  Brazza,  the  writer  says  tiwt  he  has  done  much  to 
open  np  the  conntry  between  the  Ogowe  and  the  Congo,  that  he 
invcfaased  a  large  tract  of  country  near  the  sources  of  the  former 
river  at  a  very  cheap  rate,  erected  a  station,  and  left  a  while 
man  in  charge.  He  is  said  to  have  purchased  villages  as  they 
stood,  freed  a  great  many  slaves,  and  engaged  them  at  momhiy 
wages  to  cultivate  the  plaatations  and  keep  the  ground  in  order. 
He  seems  to  have  been  regarded  as  the  apostle  of  freedom  in  the 
country- ;  troops  of  slaves  came  flocking  to  him  to  be  freed,  and 
his  visit  is  regarded  as  having  .struck  a  blow  at  slaver)'  in  West 
Africa.  The  writer  gives  a  very  different  picture  of  the  rtate  of 
affairs  on  the  Bel^tn  road  along  the  north  bank  of  the  Congo. 
It  may  be  interesting  to  mention,  the  observation-;  respecting  the 
light  in  which  M.  de  Urazza  i>  viewed  by  the  native,  are  fully 
confirmed  by  a  leller  from  a  Roman  Catholic  miaiionary  who 
MOonpHiiea  Um  op  Ae  Oeow^  kat  Decente. 


WHIRLED  ANEMOMETERS' 

TN  fbe  oonrte  of  the  year  1872  Mr.  R.  H.  Scott,  F.R.S., 
^  anmited  to  the  Meteorological  Cominiltee  the  desirabililv 
of  eewying  out  a  scries  of  experiments  on  anemometers  of  dir- 
ferent  patterns.  Thi>  sujjgestion  was  approved  by  the  Com- 
mittee, and  in  the  course  of  the  same  year  a  grant  was  obt  ained 
by  Mr.  Scott  from  the  Government  grant  administered  by  the 
Royal  Sodety  for  the  purpose  of  defraying  the  expenses  of  the 
investigation.  The  experiments  were  not  however  carricil  out 
by  Mr.  Scott  him^lf,  but  were  intrusted  to  Mr.  Samuel  Jcffcry, 
then  Superintendent  of  the  Kew  Observatory,  and  Mr.  G.  M. 
Whipple,  then  First  Assistant,  the  present  Superintendent. 

The  results  have  never  hitherto  l)een  published,  and  1  was  not 
aware  of  their  nature  till  on  making  a  suggestion  that  an  anemo* 
meter  of  the  Kew  Standard  pattern  should  be  whirled  in  the 
open  air,  with  a  view  of  trymg  that  mode  of  determining  its 
proper  factor,  Mr.  Scott  informed  me  of  what  had  already 
been  doite,  and  wro-.e  to  Mr.  Whipple,  requesting  him  to  place 
in  my  hands  the  rc^-ults  of  the  mo^t  complete  of  the  exi>eriments, 
namely,  those  carried  on  at  the  Crystal  Palace,  which  I  accord- 
ingly obtained  from  him.  The  progre^^s  of  the  inquiry  may  be 
gUhered  from  the  following  extract  from  Mr.  Scotrs  lepoft  in 
returning  the  unexpended  h.ilance  of  the  fjrant  :  — 

"  1  he  ci  mparisons  of  the  instruments  tested  were  tir^t  insti- 
tuted in  the  ^'arden  of  the  Kew  Ob-:crvatory.  This  licality  was 
fonnd  to  afTard  an  m  »lheie;it  exjxi-urc, 

"A  piece  of  ground  was  (hen  rented  nvA  iiiclo'-ed  within  the 
Old  Deer  Park.  Tlie  cipcnmeiit>  here  showed  that  there  was  a 
considerable  difTerencc  in  the  indications  of  anemometers  of 
different  sires,  but  it  was  not  [lo.sible  to  obtain  a  suftlcient  range 
of  velocities  to  furnish  a  satisfactory  com|>ari'^on  of  the  instru- 
ments, Experiment-,  were  linnlly  made  with  a  rotating  appara- 
tus, a  steam  merry-go-round,  at  the  Crystal  Palace,  which  led  to 

'  "  Divcu^-ii  -n  of  the  RouUs  of  sonic  E «[•<.- rimcnti  wilh  WNirlcJ  Anem  .- 
OMtcn."   P«per  read  at  tht  Koyal  Sxicty,  May  it,  by  Vnf.  G.  C.  Siokcs, 


some  results  similar  to  those  obtained  by  CKPOnre  in  the  Deer 
Park. 

"The  subject  h.-is  however  been  taken  up  to  nroch  more 
thoroughly  by  Doctors  Dohrandt  and  Thiesen  (vidf  "Repertorium 
fiir  Meteorolngie,"  vols.  iv.  and  v.),  and  by  Dr.  Robinson  in 
Dublin,  that  it  seems  unlikdj  that  the  balance  would  ever  I'C 

,  expended  by  me.    I  therefore  letBra  it  with  many  thanks  to  the 

i  Government  Grant  Comndttee. 

"Therctnlti  obtained  by  me  were  h.irdly  of  sufficient  nine 
to  be  couBmnieated  to  the  Sodety." 

i  On  examining  the  records  it  seemed  to  me  that  they  were  well 
deserving  of  publication,  more  especially  as  no  other  experiments 
of  the  same  kind  have,  so  far  as  I  know,  been  executed  on  an 
anemometer  of  the  Kew  standard  pattern.  In  >86o  Mr.  Glaisher 
made  experiment  with  an  anemometer  whirled  round  in  the 
open  air  at  the  end  of  a  long  horizontal  pole,-'  but  the  anemo- 
meter was  of  the  pattern  employed  at  the  Koyal  Observatory, 
with  hein.sjilieres  of  375  inches  diameter  and  arms  of  6*725 
inches,  measured  from  the  axis  to  the  centre  of  a  cup,  and  s-o 
wa-i  considerably  sauller  than  the  Kew  pattern.  The  expcri- 
mcntsof  Dr.  Dohrandt  and  Dr.  Robinson  were  made  in  a  buih'ing, 
wliich  has  the  advantage  of  shclt<?rin(;  the  anemometer  fro .11  w  ind, 
which  is  always  more  or  less  fitful,  but  the  disadvantage  of 
creatmf;  an  eddyintj  vorticose  movemi  nt  u\  ■.iie  whole  mass  of 
air  o]cr.-itcd  on;  whereas  iu  the  orhnary  empl  lyiuei^t  of  the 

j  anemometer  the  eddies  it  forms  are  c.irricd  away  liv  the  wind, 

i  and  the  same  is  the  case  to  a  very  great  extent  when  an  anemo- 
meter is  whirled  in  the  o[)cn  air  in  a  (gentle  brcc/c.  Thus,  though 
Dr.  Robinson  emjiloyed  among  others  an  .-ncmometer  of  the 
Kew  pattern,  his  experiaicnts  and  those  of  Mr.  lefTery  are  not 
duplicates  of  each  other,  even  inde]Kndenlly  of  tfie  fact  that  the 
axis  of  the  anemometer  was  vertical  in  Mr.  JefTcry  's  .•'.nd  hori- 
zontal in  Dr.  Robins  in'*  experiments  ;  so  thai  the  greater  com- 
pleteness of  the  leMer  does  not  eenie  then  to  snperMde  the 
former. 

In  Mr.  JelTcry's  C5:;icriments  the  .".iienvjmeter^  oj -crated  on  were 
mounted  a  little  lityond  and  abrivc  the  outer  cilpe  of  one  of  the 
steam  merry  go-rounds  in  the  yroumj;  of  the  (.  ryal:\l  Palace,  so 
as  to  be  as  lar  as  practicable  out  uf  the  way  of  any  vortex  which 
it  might  create.  The  distance  of  the  axis  of  the  anemometer 
from  the  axis  of  the  "  merry  "  being  known,  and  the  number  of 
revolutions  (n)  of  the  latter  during  an  experiment  counted,  the 
total  space  traversed  by  the  anemometer  was  known.  The 
number  (N)  of  revolutions  of  the  anemometer,  that  is, 

the  nnmber  of  revolutions  rtleUivdyto  Ikt  merry,  was  recorded  on 
n  dial  attached  to  the  anemometer,  which  was  read  et  the 
berianing  and  end  of  each  experiment.  As  the  machine  wonU 
omyferaund  one  way  the  eapi  had  tobetefcenofiend  repkoed 
in  e  lesene  position,  in  erder  to  fttwae  the  dheetioa  of  revola* 
tion  «f  theeacmomcter.  The  /IrariHiBber  of  revohUoni  of  the 
anemometer  was,  of  conne,  N  -f  or  If  -  n,  according  es 
the  rotations  of  the  eneatonetcr  and  the  machine  woe  ia  the 
same  or  oppoidte  difeettOBB. 

The  horizontal  awte  of  the  ak'  ow  theirhirfiiV  >Mehiae 
during  any  experiaMt  ma  dctendaed  tmm  ohsemtiooe  of  a 
dial  anesanaeter  with  3<4adi  aqii  oo  8-incb  amis,  whidi  vns 
fixed  one  wooden aiaad in  the saaiehodaontal  plane  as  that  in 
which  the  caps  of  the  expcrimeata]  tastnnaeat  revolved,  at  a 
distanee  estimated  at  abont  30  feet  fhnn  the  ont(ide  of  the 
whirling  frame.  The  motion  of  the  centres  of  the  cups  was 
deduced  from  the  readings  of  the  dial  of  the  fixed  anemometer  at 
(he  beginning  and  cad  of  eadi  experiment,  the  motion  of  the  air 
being  assumed  as  maal  toho  tinee  limes  that  of  the  cups. 

The  experiments  were  naturally  made  on  fairly  calm  days, 
still  the  effect  of  the  wind,  thoi^  small,  is  not  insoisible.  In 
default  of  further  information,  we  must  take  its  velocity  as  equal 
to  the  mean  velocity  during  the  experiment 

Let  V  be  the  velocity  of  the  anemometer,  W  that  of  the  wind, 
9  the  angle  between  the  direction  of  motion  of  tlie  aaemomeier 
and  that  of  the  wind.  Then  the  velocity  of  the  aaetaometcr 
relathdy  to  the  Hind  will  be— 

V^-aVWooe«-i-W*  (e) 

The  ncta  efliMt  of  (he  wind  ia  a  Nvohitioa  of  tbc  amy  will  be 
different  according  as  we  sappose  die  aoineat  of  iaerm  of  die 

anemometer  very  small  or  WfmtX. 
If,  as  is  practically  the  case,  W  be  small  as  compared  with  V, 

the  correction  to  be  added  to  V  on  account  of  the  wind  may  be 

>  "Cracnwich  Mninelical  and  Mcteorolosical  OUcmtioas,"  186a,  latro- 
4ecte.M. 
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dwimto  bft  W*/4V  on  tlw.fint  anppoiitioa,  ud  3W/4V  on  «te 

Thsiae  uaiMMMtm  were  tried,  namely,  one  of  the  old  Kew 
Haadiid  pittaa»  one  by  Adie,  and  Kraft's  portable  anemometer 
TbcirdilMBlioaii  &c.,  were  a$  follows  : — 

(a)  The  Old  A'ew  ^riWart/.— Diameter  of  anu  betweea 
centres  of  caps  48  inches ;  diameter  of  cups  9  indwi.  FUcd  to 
machiiie  at  22  3  feet  from  the  axis  of  revolution. 

(i9)  AJie't  Anemometer.— D\axatla  of  arms  betw een  centres  of 
cops  13*4  inches ;  diameter  of  cups  3'5  inches.  Fixed  to  machine 
at  207  feet  from  the  axis  of  revolution, 

(7)  A'ra/^i  r^rtablt  Anememetfr.—Dinmeta  of  anus  between 
centres  of  cups  8'3  inches  ;  diameter  of  cups  3  3  ^nrilW.  FInA 
to  machine  at  19MO  feet  from  the  axU  ofrcvoSution. 

With  each  anemijincter  ihe  experiments  were  made  t:i  throe 
;^roups,  with  high,  moder.itt,  and  low  vclocitie-.  rcs|x-clivcly, 
averaging  about  StS  Uiilc>  .m  huur  I'ur  the  tii^jh,  14  1  jr  the  nuj-icratc, 
and  7  fiir  the  low.  K.ich  'ifrQup  again  was  diviilcd  into  two  >ub<jr- 
dinate  ^rau;  accurJinij  as  the  cujj-s  were  direct,  in  « liith  c,i>e 
the  direction's  uf  routiun  of  the  merry  and  of  the  anemometer 
were  up[x>8ite,  or  reversed,  in  which  cue  tbe  diiMtiaoi  of  the 
two  rotations  were  the  same. 

The  data  furni>hcd  by  each  experiment  were :  the  time 
occupied  by  the  experiment,  the  number  of  revolutions  of  the 
merry,  the  number  of  (!//.»/'<•';/  'revolutions  of  the  anemometer, 
given  by  the  difference  of  rcadmgs  of  the  dial  at  the  beginning 
and  end  of  the  exjieriment,  and  the  s[jacc  S  pa'-sed  over  by  the 
wind,  deduced  from  the  dilTerence  of  rcadin<;s  of  the  fixed  ane- 
mometer at  the  beginning  and  end  of  the  cx;  eriment. 

Tlie  object  of  the  experiment  was  of  c  iursc  t  j  comiare  the 
aean  veL  'CUy  i  f  the  centres  of  the  cups  with  the  mean  velocity 
of  the  an  rcl-.tivcly  til  the  anemometer.  It  «ouJd  have  saved 
some  nuiucrital  c.il.uUtion  to  liave  compared  merely  the  s;>accs 
paised  thruugli  duna.;  the  exi>erm)cnt  ;  but  it  seemed  better  to 
exhibit  the  velocities  in  miles  fcr  hour,  so  as  to  make  the 
ex|>eriments  more  readily  comparable  with  one  another,  and 
with  those  of  other  cxpertmentalLst.<.  In  the  reductions  I  em- 
ployed 4-figure  logariilmis,  so  that  the  last  decimal  in  V  in  the 
tables  cannot  quite  be  trusted,  but  it  is  retained  to  match  the 
correction  for  W.,  which  it  seemed  desirable  to  exhibit  to  O'Oi 
mile. 

On  redocing  the  experiaenli  with  At  knr  wincitifi  I  fouad 
the  ret  alts  exbeaelr  utegdu.  1  mi  mSmegpaUtt  iabnwd  bjr 
Mr.  Whipple  dm  OemMhineoaM  aot  be  ngtOttad  attheae 
low  vdocattei^  te  wlrfdi  tt  «na  nmr  lolfndadt  and  that  ft  aiNiie- 
tinoi  wtnt  nomid  ftat,  wwalimai  tcij  alowljr.  Ho  eoaildeiod 
that  the  experiments  ia  this  CRmp  were  ef  llttk*  If  man',  valne, 
ud  that  the/  ought  to  bo  rqected.  Th^  ««•  berfda  barely 
half  as  numerou  as  those  of  the  moderate  group.  I  have 
aocaiding^  tbonght  it  best  to  omit  them  allo^etter. 

In  the  oenplete  paper  tables  are  then  given  containing  the 
wdncod  ronits  of  the  individual  experiments,  and  from  them 
themoaa  results  for  the  high  and  modmUe  vdodliea  an  col- 
le:t«d  in  the  (bUoiring  table,  in  wfaidi  are  also  ioteited  the  mean 
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The  ncan  errors  exiiibiied  in  the  above  table  show  no  mat 
difleraiee  aeewding  ai  we  suppose  tbe  rarmrnt  of  inertii  of  the 


aaemumettr  small  or  large  in  correcting  for  the  wind.  From 
the  mean  crrora  we  may  calculate  nearly  enough,  by  (be  osnal 
iarmnhe,  tlie  probable  errors  of  the  various  mean  pcrceirtagee 
for  niatiaaa  oppoBte  and  alike.  The  pcobalile  eiron  of  thcM 
mean  pcnealngei  ooaae  ont  aa  foBowt !~ 

Kew,  ro  for  high  velocMei;  87  fer moderate  velocitiei. 

Adie,  1-5        .,        „  a-O 

Kraft,  o"9        ,,       ,,         i'8         ,,  ,, 

These  prol>ab]e  errc  rs  are  ;o  small  that  it  appears  that  for  the 
high  and  even  for  the  moderate  velocities  the  cxiwrimcnts  arc 
extremely  tr^^tv^•or^hy,  except  in  iio  far  as  they  mav  Ix:  affected 
by  sysUtiiatic  .sources  of  error. 

It  may  be  noticctl  that  the  difftrerce  of  ;lie  pt  iccnt-itics  ac- 
Cordin<J  as  the  dircctioii>  of  nitalinn  r.l  .nicmomctcr  and 
nf  the  inerry  .".re  opposite  (  r  alike  is  grcalot  fur  tbe  Kew,  in 
which  the  ratio  of  r  to  R  is  greatest,  r  denoting  the  radius  of 
the  ami  of  the  anemometer,  and  R  the  di.stance  of  its  axis  from 
the  axis  of  revolution  of  the  machine,  and  appears  to  be  least 
(vrbeu  allonance  is  made  for  the  two  anomalous  experiments  iu 
the  ^up  "  Adie  H  +  ")  for  the  Kraft,  for  which  r  R  is  loaet> 
In  the  Kraft  indeed  the  differences  are  roujihly  equal  to  the 
probable  errors  of  the  means.  In  these  whirling  experiments 
r  R  i%  always  talcen  smaU,  and  we  might  expect  the  eoircelian  lo 
be  made  on  account  of  tke  fiakeness  of  K  to  be  eapccasiUela  ft 
ra^ndly  converging  series  ascording  to  powers  of  r/R,  saf—   

A'  k  ^-        c'(gV ... 

We  may  in  imagination  pass  from  the  case  of  rotations  opposite 
to  that  of  rotations  ahke,  by  supposing  R  taken  larger  and  larger 
in  successive  exj  eriments,  altering  the  angular  velocity  of  revo- 
lution so  as  to  preserve  the  same  linear  velocity  for  the  anemo- 
meter, and  supposing  the  increa.'^e  continued  until  K  change^ 
sign  in  passing  through  infinity,  and  is  ultimately  replaced  in 
magaitnde  to  what  it  was  at  first.  The  ide.d  ca^e  <if  R  is 
what  we  aim  at,  in  order  to  repre-ent  the  uioiion  of  a  fixed 
anemumctcr  .acted  on  by  perfectly  uniform  wind  by  that  of  an 
anemometer  uniformly  impelled  in  a  recldinear  direction  in  per- 
fectly till  air.  We  may  judge  of  the  magnitui'.c  of  the  leading 
lerro  in  the  above  correction,  provided  it  tic  of  an  odd  order,  by 
that  of  the  difference  of  the  rcNultsfor  the  two  directions  of  rota- 
tion. L  idcss  therefore  we  ha  I  reason  to  believe  that  A'  were  o, 
or  at  lea^t  very  small  comparetl  witli  B',  we  should  infer  that 
the  whole  ccrrecti on  for  the  fmilenevs  of  R  is  very  small,  and 
that  it  is  practically  eliminated  l>y  taking  the  BWan  of  thensalts 
for  rotations  opposite  and  rotations  alike. 

We  may  accept,  therefore,  the  mciui  result-  a-  n  it  only  pretty 
well  freed  from  casual  irregularities  \»liich  .s  iuld  disappear  in 
the  mean  of  an  infinite  numtxir  of  experiment!*,  but  also,  most 
probably,  from  the  imperfection  of  the  repre-scntation  of  a  recti- 
[ir.c.ir  ni  ill  n  if  the  anemometer  by  motion  in  a  circle  cf  .the 
maijnitu'ic  .ictually  employed  in  the  experiments. 

llcfore  dLscu.-sing  further  the  conclusions  to  be  drawn  from 
the  results  obt.un«5,  it  will  be  well  to  consider  the  postfble 
influence  of  systematic  sources  of  error. 

I.  Fridion.—Ho  measure  was  taken  of  the  amount  of  frictioo, 
nor  were  any  special  appliances  used  to  reduce  H;  the  eMBBO* 
meters  w  ere  mounted  in  tbe  merry  just  as  tliey  an  naed  fai  aebiat 
registration.  FMotioa  arising  from  the wdi^  is  paided  afifaiat 
as  faras  may  be  bllltt  ordinary  moontiiKlMwliiltrciBefatS  of  it 
would  act  alihe  Ib  oidioary  use  of  the  butntmant  and  fa  Uw 
experiments:,  and  aa ten  this  goes,  tfacrefbccb  tbe  cxpeiimeuts 
would  futhhiilyrepnaenl  theinstnuBoat  Bs  it  ia  ineetnal  m». 
But  the  beariacs  of  an  aaesBonfllvhBie  dso  to  siBlrfa  tike 
Isteral  pnanntoffhe  arioid,  wUdi  Id  e  wind  is  very  con> 
sidenble;  and  dm  eanitnMtloB  of  the  bMvug  has  to  be  attended 
to  in  Older  dHt  Ab  amy  not  pradnee  too  much  friction.  So  far 
the  nMrled  instmmeBt  is  in  tbe  same  condition  as  the  fixed. 
But  besides  the  friction  arising  from  the  pressure  of  the  artificial 
wind,  a  pressure  which  acts  in  a  dirMion  tangentLnl  to  the 
circular  paUl  of  the  whirled  .memometer,  there  is  the  pressure 
arising  ftom  the  centrifngal  force.  The  highest  velocity  in  the 
experiments  was  about  tUrty  miles  aa  hour,  and  at  this  rate  the 
centrifugal  force  would  beabontlkee  times  the  weight  of  the 
anemometer.  This  pressure  woaU  eoosiderably  exceed  tbe 
former,  at  right  angles  to  which  It  nets,  and  the  two  would 
compound  into  one  equal  to  the  square  root  of  the  sum  of  their 
squares.  The  resulting  friction  would  exceed  a  good  deal  that 
ansing  from  the  nretaure  of  the  wind  ia  a  fixed  aaemoowter  with 
die  ssse  vrfocily  of  wind,  natural  or  aitlfidsl,  and  wwdd 
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sensibly  reduce  Ihe  velocity  registered,  and  accordinjjly  raise 
the  coefficient  which  Dr.  Robinson  denotes  by  m,  the  ratio, 
namely,  of  ihe  velocity  of  the  wind  to  the  velocity  of  the 
centres  of  the  cups.  It  may  be  noticed  that  the  percentages  col- 
lected in  the  above  table  are  very  di!^tinctly  lower  for  the  moderate 
velocities  than  for  the  high  velocities,  iiuch  an  effect  would  be 
produced  by  friction  ;  but  how  far  the  result  would  be  modified 
if  the  extra  friction  due  to  the  centrifugal  force  were  got  rid  of, 
and  the  whirled  anemometer  thus  assimilated  to  a  fixed  ancmo> 
meter,  I  have  ni>t  the  means  of  judging,  nor  again  how  far  the 
percentages  would  be  still  further  raised  if  friction  were  got  rid 
of  altogether. 

Perhaps  the  best  way  of  diminb-hing  friction  in  the  rappport  of 
an  anemometer  is  that  devised  and  employed  by  Dr.  Kobiiuon, 
in  which  the  anemomeser  i»  supported  near  the  top  on  a  set  of 
spheres  of  gun-metal  contained  in  a  box  with  a  horizontal  bottom 
and  vertical  side  which  supports  and  confines  them.  For  vertical 
support  this  seems  to  leave  nothing  to  be  desired,  but  when  a 
strong  lateral  pressure  has  to  be  supported  as  well  ai;  the  weight 
of  the  instrument,  it  s4.-ems  to  me  that  a  > light  modification  of 
the  mode  of  luppoi  t  of  the  balls  might  be  adopted  with  ad«n- 
tage.  When  a  ball  presses  on  the  bottum  and  vertical  side  of  its 
box,  and  is  at  the  same  time  pres  ed  down  by  the  horizontal 
disk  attached  to  the  shaft  of  the  anem  ometer  which  rests  on  the 
balls,  it  revolves  so  that  the  instantaneous  axis  is  the  line  joining 
the  points  of  cont  ict  with  the  fixed  b  x.  But  if  the  lateral  force 
of  tne  wind  presses  the  shaft  against  the  liall  the  ball  cannot 
simply  roll  as  the  aoemomelcr  turns  round,  but  there  v.  a  slight 
amount  of  rubbing. 

This  however  may  be  obviated  by  giving  the  surfaces  where 
the  ball  is  in  contact  other  than  vertical  or  horizontal  direction. 

Let  A  li  b«  a  portion  of  the  cylindrical  shaft  of  an  anemometer ; 
c  U  the  axis  of  the  shaft ;  I  fg  U  I  a  section  of  the  fixed  box  or 
cup  containing  the  balK  ;  L  M  N  a  section  of  a  conical  sarfacc 
fixed  to  the  shaft  by  which  the  anemometer  rests  on  its  balls ; 
F  I  K  .M  a  section  of  one  of  the  balls  ;  F,  j,  (he  points  of  contact 


of  the  ball  with  the  box  ;  M  ihe  point  of  contact  with  the  sup- 
porting cone  ;  K  the  point  of  contact,  or  all  but  contact,  of  the 
bill  with  the  shaft.  The  tall  is  supposed  to  be  of  such  size  that 
when  the  anemometer  simply  rests  on  the  balls  by  its  own  weight, 
being  turned  perhaps  by  a  gentle  wind,  there  are  contacts  at  the 
points  M,  K,  I,  while  at  K  the  ball  and  shaft  are  separated  by  a 
space  which  may  be  deemed  infinitesimal.  Lateral  pressure 
from  a  sUongcr  wind  will  now  bring  the  shaft  into  contact  with 
the  ball  at  the  point  K  also,  so  tliat  the  box  on  the  one  hand  and 
the  shafl  with  its  appendage  on  the  other  will  bear  on  the  ball 
at  four  paints.  The  surface  of  the  box,  as  well  as  that  on  the 
cone  L  N,  being  suppo<>cd  to  be  one  of  revolution  round  c  D, 
those  four  paints  will  be  situated  in  a  plane  through  c  u,  which 
will  pass  of  cour.-e  through  the  centre  of  the  ball. 

If  the  ball  rolls  without  rubbing  at  any  one  of  (he  four  points 
F,  I,  M  as  the  anemometer  turn>  roaml,  its  instantaneous  axis 
must  be  the  line  joining  the  points  nf  conUci  F,  I,  with  the  fixed 
box.  But  as  at  M  and  K  likewise  there  is  nothing  but  rolling, 
the  iastantaneoos  motion  of  the  ball  may  be  thought  of  as  one 
in  which  it  move  as  if  it  were  rigidly  connected  with  the  shaft 
and  its  appendage,  coaibined  with  a  rotation  over  lnab  sup- 
posed fixed.  For  the  two  latter  motions  the  instantaneous  axes 
are  CD,  UK  respectively.  Let  M  K  produced  cut  C  D  in  O.  Then 
since  the  instantaneous  motion  is  com[xmndcd  of  rotations  round 
two  axes  passing  through  o,  the  instantaneous  axis  mo-st  pxss 
through  O.  But  this  axis  is  f  i.  Therefore  F  i  must  pass  through 
o.    llcace  the  two  lines  Ft,  mk  mu-.t  intersect  the  axis  of  t£e 


shaft  in  the  same  point,  which  is  the  condition  to  be  .nalisfied  in 
order  that  the  ball  may  roll  without  rubbing,  even  though  im- 
pelled laterally  by  a  force  sufficient  to  cause  the  side  of  the  shaft 
to  bear  on  it.  The  size  of  the  balls  and  the  inclinations  of  the 
surfaces  admit  of  considerable  latitude  subject  to  the  above  con. 
dition.  'Hie  arrangement  might  suitably  be  chosen  something 
like  that  in  the  figure.  It  seems  to  me  that  a  ring  of  balls 
constructed  on  the  above  principle  would  form  a  very  effectivt 
upper  support  for  an  anemometer  whirled  with  its  axis  vertical. 
PosMbly  tne  balU  might  get  crowded  together  on  the  outer  side 
by  the  effect  of  centrifugal  force.  This  objection,  should  it  be 
practically  found  to  be  an  objection,  would  not  of  course  apply 
to  the  proposed  system  of  mounting  in  the  case  of  a  fixed 
anemometer.  Below,  the  shaft  would  only  require  to  be  pro- 
tected from  lateral  motion,  which  could  be  done  either  by  friction 
«  heels  or  by  a  ring  of  I)alU  constructed  in  the  usual  manner,  as 
there  would  be  only  three  points  of  contact. 

2.  Injiufnce  on  th(  Antmomtter  of  its  ovin  lt'ah.  —  Hy  (his  I 
do  not  mean  the  influence  which  one  cup  experiences  from  the 
wake  of  its  predecessor^  for  this  occurs  in  the  whirling  in  almost 
exactly  the  same  way  as  in  the  normal  use  of  the  instrument,  but 
the  motion  of  the  air  which  remains  at  any  point  of  the  couri>e  of 
the  anemometer  in  consequence  of  the  disturbance  of  the  air  by 
the  anemometei  when  it  was  in  that  neighbourhood  in  the  next 
preceding  and  the  still  earlier  revolutions  of  the  whirling 
instrument. 

It  seems  to  me  that  in  the  open  air,  where  the  air  impelled  by 
the  curs  is  free  to  move  into  the  expan.se  of  the  atmosphere, 
instead  of  being  confined  by  the  walls  of  a  building,  this  must 
be  but  small,  more  especially  as  the  wake  would  tend  to  be 
carried  away  by  what  little  wind  there  might  be  at  the  lime.  On 
making  some  inquiries  from  Mr.  Whipple  as  to  a  possible  vorti- 
cose movement  createtl  in  the  air  through  which  the  anemometer 
passed,  he  wtotc  as  follows ; — "  I  feel  confident  that  uiKtcr  the 
circumstances  the  tangential  motion  of  the  air  at  the  le^-el  of  the 
cups  was  so  small  as  not  to  need  comideratiun  in  ihe  discussion 
of  the  resulti".  .\s  in  one  or  two  points  of  its  revolution  the 
anemometer  passed  close  by  some  small  trees  in  full  leaf,  we 
should  have  observed  any  eddies  or  artificial  wind  had  it  existed, 
but  I  am  sure  we  did  not." 

3.  Injftttnte  of  the  f'ar'ti/ioft  of  the  U'inJ ;  first,  ai  rr^rds 
i'ariattoH!  which  are  not  HafiJ. — iJuring  the  twenty  or  thirty 
minutes  that  an  experiment  lasted  there  would  of  course  be 
numerous  fluctuations  in  the  velocity  of  Ihe  wind,  the  mean  result 
of  which  is  alone  recorded.  The  period  of  the  changes  (by 
which  expression  it  is  nut  intended  to  assert  that  they  were  in 
any  sense  re^larly  i-eriodie),  might  l>c  a  go  jd  deal  greater  than 
that  of  the  merry,  or  might  be  comparatively  short.  In  the 
hijjh  vclodtic--,  at  any  r.it'c,  in  which  one  revolution  took 
only  three  or  four  seconds,  the  fupposition  that  the  i>eriod  of 
the  charges  w.-vs  large  compared  with  one  revolution  is  probably 
a  good  deal  nearer  tne  tnitn  than  the  supposition  that  it  is  small. 

On  the  former  supposition  the  correction  for  the  wind  during 
I  wo  or  three  revolutions  of  the  meriy  would  lie  given  by  the 
formul.T  already  employed,  taking  for  W  its  value  at  the  time. 
Consequently  the  total  correction  will  be  given  by  ihe  fonnul« 
already  u>cd  if  we  sul>stitute  the  mean  of  W-  for  the  square  of 
mean  W.  The  former  is  necessarily  greater  than  the  latter,  but 
how  much  we  cannot  tell  without  knowing  the  actual  variations. 
We  should  probably  make  an  outside  estimate  of  the  effect  of  the 
variations  if  we  supno'icd  the  velocity  of  the  wind  twice  tlie 
mean  velocity  during  Wf  the  duration  of  the  experiment,  and 
nothing  at  all  daring  the  remainder.  On  this  supt>osition  the 
mean  of  W*  wonld  be  twice  the  square  of  mean  W,  and  the 
correction  for  the  wind  would  be  doubled.  At  the  high  velocities 
of  revolution,  the  whole  correction  for  the  wind  is  so  very  small 
that  the  uncertainly  arising  from  variation  as  above  explained  is 
of  little  importance,  and  even  for  the  moderate  velocities  it  is  not 
serious. 

4.  Inftuence  of  Rapid  Variations  ef  the  Variations  of 
which  the  period  is  a  good  deal  less  than  that  of  the  revolutions 
of  the  whirling  instrument  act  in  a  very  different  manner.  The 
smallncss  of  the  corrections  for  the  wind  hitherto  employed 
depends  on  the  circumstance  that  with  uniform  wind,  or  even 
with  variable  wind,  when  the  period  of  variation  is  a  good  deal 
greater  than  that  of  revolution  of  the  merry,  the  terms  depending 
on  the  first  power  of  w,  which  letter  is  here  used  to  denote  the 
momentary  velocitjr  of  the  wind,  disappear  in  the  mean  of  a 
revolution.  This  is  not  the  case  when  a  particular  velocity  of 
wind  belongs  only  to  a  particular  part  of  the  circle  described  by 
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th«  ftoemometer  in  one  revolatbn.  In  tbLs  ewe  there  will  in 
geneni  l>e  an  outstanding  effect  depending  on  the  first  power  of 
W,  which  will  he  considerably  larger  than  that  de['«DdiDg  on 
W.  Thus  Kipi>ose  the  velocity  of  whirling  to  be  thirty  miles  an 
hour,  and  the  ax-crace  velocity  of  the  wind  three  miles  an  hour, 
the  correction  for  the  wind  «.nppo»e<.l  uniform,  or  if  variable, 
then  with  not  very  rapid  variations,  wilt  be  comparable  with  ' 
I  per  cent,  of  the  whole;  wbcrea?,  with  rapid  rariations,  the 
effect  in  any  one  revolution  may  be  comparable  with  10  per 
cent.  There  i<,  however,  this  important  difference  between  the 
two  :  that  whereas  the  correction  depending  on  the  square  leaves 
•  potitive  residue,  however  many  expeiimenis  be  made,  the 
correction  depending  on  the  first  power  tend*  ultimately  to  dis- 
appear, unless  there  be  «ome  cau^e  tending  to  make  the  average 
velocity  of  the  wind  different  for  one  a/imuth  of  the  whirling 
instrament  from  what  it  in  for  another.  Thi»  lead*  to  the  con- 
sideration of  the  following  conceivable  soarcc  of  error. 

5.  iHjiiunceo/  Partial  ShtlUr  of  the  lyMir/ini;  /nstrumfnt. — 
On  visiting  the  merr)'-go-round  at  the  Crystal  Palace,  1  found  it 
moflly  surrounded  by  trees  coming  pretty  near  it,  but  in  one 
direction  it  was  approached  by  a  broali  open  walk.  The  conie- 
quence  ix  that  the  anemometer  may  have  been  aneqoally  thel- 
tered  in  different  parts  of  its  circular  course,  and  the  circum- 
stances of  partial  shelter  may  have  varied  according  to  the 
direction  of  the  wind.  This  would  \>e  liable  to  leave  an 
uncompensaled  effect  depending  on  the  first  power  of  VV.  I  do 
not  think  it  poh«ble  that  any  large  error  was  that  introduced, 
but  it  seemed  necessary  to  point  out  that  an  error  of  the  kind 
may  have  existed. 

The  effect  in  question  would  be  elimiaated  in  the  long  ran  if 
the  whirling  instrument  were  capable  of  reversion,  and  the 
cxperimentii  were  made  altenwiely  with  the  revolution  in  one 
direction,  and  the  reverse.  For  then,  at  any  particular  point  of 
the  course  at  which  the  anemometer  was  more  exposed  to  wirnl 
than  on  the  average,  the  wind  would  tend  to  increase  the  velocity 
of  rotation  of  the  anemometer  for  one  direction  of  revolution  of 
the  whirling  instrument  just  as  much,  aliimately,  as  to  diminish 
it  for  the  other.  Mere  reversion  of  the  cups  hxs  no  tendency  to 
eliminate  the  error  arising  from  unequal  ex|x>sure  in  different 
parts  of  the  course.  And  even  when  the  M'liirling  inhtrimient  it 
capable  of  reversion  it  is  only  very  slowly  that  the  error  arising 
from  partial  shelter  is  eliminated  compared  with  that  of  irregu- 
larities in  the  wind  ;  of  those  irregularities,  that  is  to  say,  which 
depend  on  the  first  power  of  \V.  For  this*  irregularities  go 
through  tiicir  changes  a  very  great  number  of  times  in  the  courve 
of  an  experiment  lasting  perhaps  half  an  hour,  whereas  the  effect 
r^f  p«rtial  shelter  act:s  the  same  way  all  through  one  ex|>eriment. 
It  is  very  desirable  therefore  that  in  any  whirling  ex(>eriments 
carried  on  in  the  open  air,  the  condition  of  the  whirling  instru- 
ment as  to  exposure  or  »hcltcr  should  be  the  same  all  rourvd. 

The  trees,  though  taller  than  the  merry  « ben  1  \isited  the 
place  last  year,  were  but  young,  and  must  have  been  a  good  deal 
lower  at  the  time  that  the  experiments  were  made.  Mr.  Whipple 
does  not  think  that  any  serious  error  is  to  be  apprehended  from 
exposure  of  the  anemometer  during  one  port  of  iU  course  and 
shelter  during  another. 

From  A  dinrussion  of  the  foregoing  experiments  it  seems  to  me 
that  the  following  cinclnsions  may  be  drawn  : — 

1 .  Tliat,  at  least  for  high  winds,  the  method  of  obtaining  the 
factor  for  an  anenometer,  which  connsts  in  uhirliug  the  instru- 
ment in  the  open  air,  is  capAble,  with  proper  preouiiions,  of 
yielding  very  good  results. 

2.  That  the  factor  varies  materially  with  the  pattern  of  the 
anemometer.  Among  those  tried,  the  anemometers  with  the 
larger  cups  registered  the  most  wind,  or  in  other  words  required 
the  lowest  factors  to  give  a  correct  result. 

3.  That  with  the  large  Kcw  jiatlem,  which  is  the  one  adoptetl 
by  the  Mt  teorological  Office,  the  register  gives  about  120  per 
cent,  of  the  truth,  rc'quiring  a  factor  of  about  2*5,  instead  of  3. 
Kven  2'5  is  probably  a  little  too  high,  as  friction  would  beintro- 
duce<l  by  the  centrifugal  force,  beyond  what  occurs  in  the  normal 
use  of  the  instmmenl. 

4.  That  the  factor  is  probably  higher  for  moderate  than  for 
high  velocities :  but  whether  this  is  solely  due  to  friction  the 
experiments  do  not  allow  as  to  decide. 

Qualitatively  considered,  these  results  agree  well  with  those  of 
other  experimentalists.  As  the  factor  depends  so  much  on  the 
pattern  of  ibe  anemometer  it  is  not  easT  to  (ind  other  results  with 
which  to  compare  the  Actual  numbers  obtained,  except  in  the  ca.se 
the  Kew  standard.    The  results  obtained  by  Dr.  kobin.son,  by 


rotating  an  anemometer  of  this  jxittern  without  friction  pnrposcly 
applied  are  given  at  p]i.  797  and  799  of  the  Pii/.  Trani.  for 
1878.  The  mean  of  a  few  taken  with  velocities  of  about  27 
miles  an  hour  in  still  air  gave  a  factor  2'36,  instead  of  2-so,  as  got 
from  Mr.  Jeffery's  exfieriments.  As  special  anti-friciion  appliances 
were  tifed  by  |)r.  Robinson,  the  friction  in  Mr.  JefferyV.  experi- 
ments was  probably  a  little  higher.  If  such  were  the  case  the 
factor  ought  to  come  out  a  little  higher  than  in  l)r.  Robinson's 
experiments,  which  is  just  what  it  does.  As  the  circgmsiances 
of  the  experiments  were  widely  different  with  respect  to  the 
vorticose  motion  of  the  air  froduced  by  the  action  of  the  anemo- 
meter in  it,  we  may,  I  think,  conclude  that  no  very  serious  error 
is  to  be  api  rehended  on  this  account. 

In  a  later  paper  {Phil.  TraHs.  for  1880,  p.  1055),  Dr.  Robin- 
son has  determined  the  f.ictor  for  an  anemometer  (among  others) 
of  the  Kew  pattern  by  a  totally  different  method,  and  bas 
obtained  values  considerably  larger  than  those  given  by  the 
former  method.  'Ilius  the  limiting  value  of  the  factor  m 
corresponding  to  very  high  velocities,  Is  gii-en  at  p.  1063  as 
3*826,  whereas  the  limiting  value  obtained  by  the  former  metbod 
was  Oily  2-286.  Dr.  Robinson  ha*  expreitsed  a  preference  for 
the  later  re&ulls.  I  confess  I  have  always  been  disposed  to 
place  greater  reliance  on  the  results  of  the  Dublin  experiments, 
which  were  carried  out  by  a  far  more  direct  method,  in  which  1 
cannot  see  any  flaw  likely  to  account  for  so  great  a  difference. 
It  would  be  interesting  to  try  the  second  method  in  a  more 
favourable  locality. 

I  take  this  opportunity  of  putting  out  some  considerations 
respecting  the  general  formula  of  the  anemometer,  which  may 
pernaju  not  be  devoid  of  interest. 

The  problem  of  the  anemometer  may  be  slated  to  be  as 
follows  : — Let  a  uniform  wind  wiih  velocity  V  act  on  a  cup 
anemometer  of  given  pattern,  causing  the  cups  to  revolve  w  itn 
a  velocity  :',  referred  to  tlie  centre  of  the  cups,  the  motion  of 
the  cups  being  retarded  by  a  force  of  friction  F  ;  it  is  required  to 
determine  v  a  function  of  V  and  F,  F  havii  g  any  value  from 
o,  corresponding  to  the  ideal  case  of  a  frictionleis  anemometer, 
to  some  limit  F,,  which  is  just  sufficient  to  keep  the  cups  from 
turning.  1  will  refer  to  my  appendix  to  the  former  of  I)r. 
Robinson's  papers  (Phil.  Tram,  for  1878,  p.  818),  for  the 
reasons  for  concluding  that  F  is  equal  to  V^,  multiplied  by  a 
function  of  V/f.  Let 

then  if  we  regard  (  aivd  n  as  rectangular  co-ordinates  we  have  to 
determine  the  fomi  of  the  curve,  lying  within  the  positix'e 
quadrant  foi»,  wh'ch  is  definetl  by  those  co-ordrnafes. 


We  may  regard  the  problem  as  included  in  the  more  general 
problem  of  determining  as  a  function  of  V  and  F,  where  V  is 
positive,  but  F  may  be  of  any  magnitude  and  sign,  and  there- 
fore p  also.*  Negative  values  of  F  mean,  of  course,  that  the 
cups,  instead  of  being  retarded  by  friction,  are  acted  on  by  an 
impelling  force  making  them  go  faster  than  in  a  frictionless 
anemometer,  and  ralues  greater  than  F,  imply  a  force  sufficient 
to  send  them  round  with  the  concave  sides  foremost, 

'  Of  court*  -■  must  be  supp<M«d  not  to  be  so  Un(«  as  to  b»  eainparable 
vith  tlte  Telocity  of 'lountl.  lion  then  the  rctiftance  10  a  body  impeUeJ 
thniiffh  air,  or  harins  ux  impingtnit  on  it,  00  longer  varies  as  the  S(|uare  nf 
th«  Telocity. 
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SvppOM  BOW  F  to  be  »o  large,  positive  or  ne^tive,  as  to  make 
V  W  giMt  tlMt  V  siay  b:  neglected  in  comporiioa  with  it,  then 
wt  Bwy  duak  of  the  cops  as  whirled  round  in  quiescent  air  in 
dtt  poAivt  «r  inwt  direction  when  F  is  aegative,  in  the  ne^tive 
Jlnwrtnn  itIoti  F  b  greater  than  F,.  When  F  is  safficientljr 
luge  the  resistance  may  be  taken  to  vary  as  t^.  For  equal 
velocities  v  it  is  much  greater  when  the  concave  side  ^oes  fore- 
OMNt  than  when  the  rotation  is  the  other  way.  For  air  im(>in(;in(; 
perpendicnlarly  on  a  hemispherical  cap  Dr.  Robin»3n  foumi  th.it 
the  ff  ivtnnce  was  as  nearly  a*  pn^siblc  four  times  as  great  «hcn 
the  ^  nr.ivc  side  was  directed  tii  the  w  ind  a,  wlien  tlie  otivcx 
side  wai  turned  in  that  direction  ( Tranaxilions  of  the  Koyal 
Irish  Academy,  vol.  \xii.  p.  163).  When  the  .lir  is  .it  re>t  and 
the  cups  arc  whirled  ronnd,  ^imc  lUtl;  dilTcrcncc  m.iy  be  made 
by  the  wake  of  each  cup  aiTccti'.-.  r  shr  o  u-  -.liai  follow^.  .Still 
we  canmt  be  very  far  wrjn^  Ly  suppo^inj;  the  same  jirjp' irtion, 
4  to  I,  to  hold  good  in  this  case.  \V)ieii  K  i>  lar^c  cn  iujIi  and 
negative,  Fmaybe  taken  to  v.Try  ^ly  t-i  l>e  C'|ii.al  to-  I.;^ 

.Similarly,  when  F  is  large  cn'iugh  nnd  jvi^itisc,  I'  may  he  -.aken 
equaJ  to  LV,  where  in  accorrimce  with  the  cxperimtnt  referred 
tO^L'matt  be  about  equal  to  4  L.  Hence  we  mus'  hive  nearly — 
If  s  -  L  C  when  {  is  positive  and  very  large ; 
1,  =  4L(»,  „  negatiTO  „  „ 
Heoce  if  we  draw  the  lemi-parabiU  OAB  eorrespondlqv  to  the 
equlion  q  =  4  in  the  quadrant  i|0-^  and  the  semi-panbola 
ocowith  a  lata>  tectum  four  times  as  great  in  the  quadrant 

i;0-i|,  our  curve  at  a  great  distance  fr-im  the  origin  mu-i  nearly 
6U0W  the  parab jia  o  a  B  in  the  quadrant  11  o  -  (,  and  the  para- 
bob  OCD  in  the  quadrant  fo-jj,  and  between  the  two  it  will 
have  some  flowing  form  such  as  p  n  m  k.  There  must  be  a  p^int  ! 
of  infleetion  somewhere  between  p  and  k,  not  improbably  within 
the  positive  quadrant  (Oig.  In  the  neighbourhood  of  this  point  > 
the  curve  N  m  would  hardly  differ  from  a  straight  line.  I'erhaps 
this  mty  be  the  reason  why  Dr.  Robinson's  experiments  in  the 
paper  publiNhcd  in  the  PhU,  Dfttm,  kt  1878  mre  M  Marly 
repnsentcd  by  a  straig^  line. 


FELLOWSHIPS  AT  OWENS  COLLEGE, 
AfANCHESTER 

A  SCHEME  of  Science  and  Literature  h'ellowsliips,  moilclled 
very  closely  after  llie  pattern  of  tlie  Fellowship  Scheme  of 
the  Johns  Hopkins  University,  ISaltimorc,  has  been  organised  in  1 
O.vcns  College,  Manchester.    The  Council  propo-c,  early  in  ! 
O.:tobcr  next,  to  appoint  to  five  Fellowships  on  the  terms  and  1 
conditiotLs  following  : — 1.  Hie  appointmeat  will  l>e  made  by  the 
Council,  after  receiving  a  report  from  the  .Senate,  not  on  the  | 
results  of  examination,  hut  after  nn^nlcration  of  liocumcnt.nry  or  ■ 
other  evidence  furnished  to  them.    1.  Ai)jihc.ition  by  ]icr>on>  . 
desiring  to  hoH  these  fellowsliijis  must  IfC  made,  in  «ritin;^,  on  ' 
or  before  October  I,  [Inhis  api'!i^:i'.i' m  tlie  tjn(ln;j:e  ■  '  juV,  imli-  . 
cate  the  course  of  hi-r  previtnu  rea.lms^  anvi  -tndy,  an  I  hi .  general  i 
purpose^  with  rcfircnce  In  future  work.    3.  The  i-.-nili  latc  niu*t 
givi:  evidence  of  having  received  a  sound  and  systcma  tic  educition  1 
cither  in  literature  or  in  science,  such  as  the  possession  of  a  decree 
of  an  English  University,  or  a  certificate  from  the  authorities  of  an 
English  bchi>ol  of  Medicine  or  Science,  of  good  repute,  showing  . 
that  he  ha«  passed  through  his  curriculum  with  distinction,  or, 
in  default  thereof,  such  other  evidence  as  shall  be  .satisfactory  to 
the  Council  that  he  is  qoalified  to  prosecute  some  special  stndy 
or  invesligittain  in  the  manner  inaicated  in  §  6.    Finally,  he 
ihoidd  produce  a  satisiitctory  testimonial  of  character  and  con- 
duct, and  should  give  the  names  of  not  more  than  three  persons 
froa  whom  further  lafbraatioa  lunr  be  sought.   4.  In  the 
•smdof  dwFalloii^  i^i^  w  hi  ^  lo  the 
dwitoeei  of  fle  csndHatei.   5.  He  nine  of  caefi  Fdlow- 
lUp  will  be  ioo£  ibrfheacadagiiail  year  itti<8a.  In  case  of 
WBmaHca  «r  other  erithdmnil  fton  die  Fdlowdnp^  payment 
will  be  made  for  the  time  durinc  iriiich  the  Fellowship  may 
have  been  aeteally  bdd,    &  Ewiy  holder  of  a  Pctwwdilp 
will  be  cneetod  to  derate  his  tine  to  the  pvoMoatiaB  of 
aonw  ipedu  atad^,  with  the  ^ppronl  of  the  Gaendl  after 
reedvinge  report  mm  die  Senate;  and  bdocethedoae  of  the 
year  to  give  evidence  of  proness  by  the  prepeialtoB  of  a 
the^  the  delivery  of  a  lecture,  the  completion  of  someretearch, 
or  in  some  other  method.   He  will  study  under  the  direction 
of  the  Professor  of  the  subject  in  which  he  u  appointed,  and  will 
be  'remired  to  pay  such  fees  as  the  Council  shall  in  each  case 
detemwnfc  7.  He  maj  be  called  on  by  the  Conndl,  after  report 
froa  the  Sentc^  to  render  eone  Mrvlee  t»  tte  Cothfi^  either  as 


au  1  rcisK  nil  examiner  or  by  giving  instruction  in  lectures  or 
otherwise,  to  students  in  the  Coll^ — provided  always  that  he 
shai:  not,  during  his  tenure  of  the  Fellowship,  hold  any  regular 
<ir  s.iliricd  post  as  Assistant  Lecturer  or  EKemonstrator  in  the 
Cllege— but  he  may  not  engage  in  teaching  elsewbetv.  &  He 
mu^t  reside  in  Manchester  during;  the  academical  year.  9.  He 
may  lie  rc-appoititcd  at  the  eod  of  the  Session  for  a  second  and, 
in  like  manner,  for  a  third  year.  lo.  Cmdidatcs  are  invited  to 
apply  for  appointment  in  any  one  of  the  f.  blowing  nine  depart* 
meiits  Classics ;   (2)  Kngliih  Language  and  Literature; 

(3)  History;  (4)  Philosophy  ;  (5)  Pure  Mathe.natic. ;  (6)  Applied 
.Mathematics  (including  Engiaeeriiw) ;  (7)  Physics;  (8)  Che- 
aisliy  I  M  BMogy  Onehiding  FbyriSugy) 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  June  16.— "On  Stratified  Discharaes.  VI. 
Shadow  s  of  Striie,"  by  William  Spottiswoode^  P.R.S.,  and  J. 
Fletcher  Monlton,  F.R.S. 

One  of  the  most  interesting  queMion*  onnected  with  the  sub- 
ject of  stratified  discharges  is  this :  What  is  the  physical,  as 
dtstiofnished  from  the  electrical,  nature  of  the  siri.v  theni^Ivea? 
Ate  they,  in  fact,  to  be  regarded  as  aggregations  of  matter  pos- 
sessing greater  density  than  the  gas  present  in  the  dark  spaces^ 
or  are  uiey  to  be  considered  as  indicating  merely  special  local 
electrical  conditions  ?  The  fact  of  their  having  a  definite  eon- 
figuration,  especially  on  the  side  which  is  turned  towards  the 
ne^ti^-e  termmal  of  the  tube,  that  of  their  temperature  beiae 
higher  than  that  of  the  dark  spaces,  the  manner  in  which  they 
arc  affected  by  solid  bodies,  and  other  c  msiderations,  all  tend  to 
give  support  to  the  view  that  the  stri.x  are  lixi  of  greater  density 
than  the  dark  spaces.  Still  it  can  hardly  be  sii<l  that  as  yet  any 
experimental  proof  of  this  has  been  given  sufficiently  decisive  to 
decide  the  <|uestion  conclusively.  And  it  is  in  the  hope  of  con- 
tributing SI  mcthin:j  tii".Trds  tl;.-  .  :  :ii  m  of  thisque-tion  that  the 
fillowing  experiments  are  submitted  t  >  the  notice  of  the  Royal 
Society. 

The  twi  terminals  of  a  Ilolti  machine  were  connected  in  the 
usual  way  with  the  twj  terminaU  of  the  tuV,  so  as  to  pro  luce  a 
stratified  discharge.  A  narrow  strip  of  tin-foil,  or  a  wire,  was 
slrctl:hc^l  alorig  the  tube  opposite  the  column  of  -tn.r.  The 
]>nsi-ive  terminal  ofa  scnmi  iloltz  iiuchine  (in  jir.icticc  %vi  n;ed 
for  this  jiurpose  a  To|iplcr  machine)  was  connected  w  i-  '.  the 
tin-foil,  ajid  the  ncj^ativc  tcriiiinal  with  one  (cither)  terminal  of 
the  tul)e.  An  air-b|'ark,  or  interval  across  which  sparks  could 
pass,  wa.s  interp-iseil  in  tlie  jiarl  of  the  circuit  li<;tween  thcmachine 
and  the  tin-foil.  The  effect  uf  this  arrangement  was  ih:5  :  In  the 
interval  letwecn  two  sparks  the  tin-foil  and  tube  hecatne  charged 
like  a  Leyden  jar  ;  the  tin-foil  being  the  outer  coating,  charged 
jiositively.  and  the  gas  m-ide  serving  as  the  inner  coaling,  charged 
negatively.  When  tlie  s.i.-irk  p.isse<i  across,  the  interval  mentinncd 
above,  the  jar  (i.f.  the  tulic)  l>ecame  discharged,  and  the  electricity 
previously  held  bound  on  the  two  coiiting-i  was  set  free. 

When  the  fir>t  (say  the  "internal")  machine  was  not  woikinj, 
or  when  it  wa-.  di  connecteil,  when  no  regular  di^ch.'rge  wrns 
passing  through  the  tabe,  then,  whenever  n  sp,-irk  passed  at  the 
second  (or  "external")  machine,  a  negative  discharge  with  its 
accompanying  Crookes'  radiation  took  place  from  the  inside  of 
the  tul>e  next  the  tin-foil,  ani  the  opposite  side  of  the  tube 
became  covered  with  a  sheet  of  green  ptiosphoresccnce  (the  tube 
being  of  German  glass). 

When,  however,  other  things  remaining  as  before,  a  discharge 
from  the  internal  machine  was  sent  throi^h  the  tube,  and  a  goml 
stratified  column  was  prodnced,  it  was  found  that  the  green 
phospbofeHMee  was  entirely  cut  oiT  from  the  parts  of  the  tube 
oppoolelo  flie  ahrite^  iriiile  on  the  paiu  opposite  to  the  dark 
■paeea  it  rmained,  in  tte  fam  or  phaapMreseenk  rinn  ae 
brilliant  as  before.  The  experiment  was  rnmted  widi  nnons 
tnbee  widi  vnriens  degrees  of  strength  of  earmL'nnd  with 
wieae  denMei  of  gas  (produced  by  heatbic  n  dieaiber  «f 
potaA  bi  conneetioa  with  the  tube).  It  may  be  added  dut 
when,  as  is  lometlnifi  the  case,  through  greater  exhanslion, 
strtK  hecaae  ibdMar  in  iUnnlnation  and  less  compact  in  appear- 
ance, the  diadowe  cast  by  them  lost  proportionally  in  sharpness 
of  definitioo  and  in  eompJetencM  of  extinction  of  the  pborabar- 
esoentlight 

The  brilltaBey  and  definition  of  the  phosphorescent  rings  may 
be  increased  by  insertmg  a  small  Leyden  iar  in  the  circuit,  care 
hiag  taken  tfaat  the  jar  dndl  diaduHge  itidf  eomplctely  cacb 
doe.  Ifdiislinotdie  ease  die  anin  diiAaiceiifcaowedby 
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tabidiary  dii  charge,  which  tend  U>  Uor  the  cIGect.  Hie  angle 
of  dbpenion  may  be  increaied,  or  ratbcr  tttpptonaitcJ,  by 
placing  more  than  one  »trip  OO  tlM  tttbei  diiUat  fton  one 
another  ^an  angle  of  96* or  tM^.  B|r  tUt  nMM  dwfbigs 
majr  be  made  to  comprve  the  cnlln  dneiBuiMBM  of  m  toe. 

It  thus  appears  that  the  strix  are  cotnpeteat  lo  CMt  iludow  s 
in  (he  radiant  shotMii  iaauing  from  tM  imlde  «f  llie  tube 
adjacent  to  ttetfa^^U^  vlrieb  pMt  Mti  wttufffOnt  teradnal. 
Many  expe^nnta'lww  ewOrBwIed  to  dw*  tMtt  thtM  ndiant 
ihowcn*  tltlioadi  Mconpuinails  of  the  dkelHui^  are  not 
ofrien  of  tbo^udmfe;  aad  Aat,  tioviiif  once  ts*ned  from 
dirir  HMim^  th^  coollaae  their  own  course  irrespective  of  that 
of  tftt  ^^^Oiie  nroper.  They  are  in  fact  material  showers, 
and,  oUhoagh  aot  uaprofaaUy  eharged  with  eleculcity,  )-et  their 
f&Bior  eoarw  does  not  appear  to  depend  on  their  electrical 
ooodition.  Under  these  circumstances  the  simplcit  explanation 
appears  to  be  that  thcv  have  been  arrested  by  a  material  ob- 
■tede,  and  coniieqaenti^  the  phenomena  above  described  may 
be  eonsidered  as  furnishing  an  experimental  proof  that  the  striae 
represent  local  aggregations  of  matter,  and  not  merely  f^pedal 
electrical  corditions  of  the  gas. 

June  16.— "On  Stratified  Discharges,  VII.  Multiple Radia- 
\\on>  fri>m  the  Negative  Terminal."  By  WtUllB  Spottumode, 
P.R.S.,  and  J.  Fletcher  Moulton,  F.R.S. 

On  examining  the  ima)^  of  a  negative  terminal  as  traced  out 
in  tubes  of  great  exhaustion,  by  the  phosphorescence  due  to 
Cktiokes' radiation",  we  have  often  noticc<l  th.it  the  im:\;;e  was 
not  a  simi'Ie  figure,  but  that  more  than  one  outline  of  the  contoui 
of  the  (erminal  might  be  traced.  From  the  fact  of  the  douhlc 
contour  having  been  fir>t  rennrlied  when  the  terminal  of  a 
conical  form,  it  was  at  first  5u]iix-.Acd  that  the  >^cotnl  iiiia^je 
might  be  doe  to  internal  rcllccti  jm,  or  to  i-tvac  property  apper- 
taining to  the  olne  of  the  ome.  Ittit  this  suppoRliOD  Ka  to  no 
satisfactory  cxplanalidn  of  the  phenomenon. 

It  was  however  thought  that,  inasmuch  as  the  two  images 
implied  different  "systems  of  radiation,  a  maijnet  suitably  disposed 
might  aftect  them  in  different  decrees,  ami  thereby  throw  some 
light  on  their  origin.  For  this  p«rpv  e  »  e  used  a  large  electro- 
magnet with  its  coils  so  con]>lcii  up  as  to  give  (he  two  piles 
similar  p^-larity.  Ry  bringing  the  two  poles  together,  inclined 
at  a  tito.  leratc  angle,  a  sin^  pole  Md  ■  field  of  gmt  megMtie 
strength  wxs  pTu<luced. 

The  tube  was  then  placed  in  the  plane  containing  the  axis  of 
the  two  pi  le,  aril  in  the  direction  of  a  line  bi-ecling  their 
directions.  The  tulics  first  u<ed  we.-e  of  gnat  exhaustion,  and 
were  phiced  sometimes  with  the  positive,  sometimes  with  the 
negative  terminal  towards  the  magnet  When  the  tube  wa>  placed 
in  acoLnp.irativcly  weak  part  of  the  field  the  two  Images  of  the  cone 
were  seen  in  their  usual  positions  relatively  to  each  other,  except 
that  they  were  slightly  more  separated.  But  as  the  tube  was 
braugbt  gradually  into  a  stronger  part  of  the  field  the  two  images 
became  futher  leparaled,  and  by  degrt es  a  third,  a  fourth,  and 
em  more  images  were  brought  oat  OB  tho  rids  of  tho  tabo.  In 
one  tube  of  very  high  exhaustion,  ferwhidltMOMfaldaMod  U> 
Ifr.  Crookct,  H  nwof  «»  cisht  liMcn  hecMM  viiihki. 

Wo  hm  then*  oa  opciimeiiial  Ha,  o  tcrici  of  lantm. 
«odt  formd  by  a  ^Mbb  of  nya  iaainr  fvom  the  rnrfaee  of  the 
negadw  termiod.  The  bncea  bcinff  disttaet,  the  system  of  rays 
nm»t  bo  distinct  also.  Now,  as  it  fcems  hardly  possible  to 
imagine  that,  from  every  point  of  a  sarfiiee,  there  can  issue  at 
one  and  the  same  instant  of  time  a  variety  of  qrstems  of  radia- 
ttoos,  each  system  ranging  over  a  linife  aofaiar  distance,  and 
eadi  differently  directed  in  space,  w  e  are  driven  to  the  conclusion 
that  these  radiations  must  have  1  ,,^1  I  successively  and  not  simul- 
taaaonsly  from  the  terminal.  In  other  w  onls,  the  various  images 
are  formed  in  snCOMioo.  Now,  the  entire  series  of  images  are 
present  whenever  a  discharge  passes  through  the  tube ;  and  when 
a  "continuous"  discharge  (such  as  that  from  a  Holte machine) 
is  passings  they  are  all  as  steady  and  as  pernjitcnt  as  are  any  other 
featnvs  of  the  discharge.  From  this  it  follow  s  that  the  radia- 
tions are  not  a  continuous  phenomenon,  but  that  they  are  com- 
posed of  a  recurrent  series  of  discharges,  each  having  its  own 
angular  range,  and  its  own  direction  in  space  ;  and  as  the  elec- 
tricity, which  is  the  motive  ]><  wrr,  and  the  metallic  terminal, 
which  is  the  directitr_;  r:.;icKinery,  ;ire  the  ^11:  e  in  kind  for  each 
iniai^'--,  wo  arc  led  To  ihc  .  nnclusion  thit  the  positions  01  the 
im.iges  are  dctcrniincd  by  ihc  fi  rcc  with  which  the  radiations  are 
projected.  In  fact,  we  inidi-'-t:uid  that  tlie  various  images  are 
due  to  a  succession  of  discrete  discharges  of  successively 
dlwiwIiMBg  ilmglh. 


The  phenomenon  of  multiple  images  of  the  negative  terminal 
as  explained  above  has  an  important  bearing  on  the  nature  of 
electrical  discbarges  in  vacuum  tubes.  For,  if  the  pho^phorising 
radiation  consists  of  a  recurring  series  of  discrete  discharges,  the 
radiation  in  each  series,  and  li  foiliini  the  radiation  as  a  whole, 
is  discontinuous ;  and  consequently  the  electrical  discharge,  to 
which  it  is  due,  must  itself  oe  discontinuous  or  ''disruptive." 
We  appear,  therefore,  in  these  phenomena  to  have  an  experi- 
mental proof,  independent  of  and  in  addition  to  those  adduced 
by  Mr.  L)e  La  Rue  and  otber.<,  of  a  fundamenul  point  in  the 
theoiy  of  these  diicbafge%  namely,  their  disruptive  chanetar. 

Ocolegical  Society,  June  8.— R.  Etheridge,  F.R.S.,  pre- 
sident,  in  the  chair. — The  meeting  was  made  a  special  general 
meetiiffi  for  the  election  of  a  Member  of  the  Council  in  the  room 
of  the  late  Sir  P.  de  Malpas Grey-F.ecrton,  Bart.,  M.P.,  F.R.S  , 
F.G.S.— The  President  announced  that  the  late  Sir  Philip  Eger. 
ton  had  be<iaeatbe<i  to  the  Society  all  the  original  drawings  made 
from  specimens  in  bis  collection  for  the  iUiHtration  of  Prof. 
Agas»iz'«  works  on  Fossil  Fishes.   The  Sodety  had  long  pos- 
sessed the  drawings  made  for  the  »ame  pnrpose  from  the 
Earl  of  Ellesmere^  collectioo,  and  some  years  ago  the  Earl 
of  Enniskillen  presented  those  which  had  been  prepared 
from  specimens  in  his  possession.    Sir  Philip  F.gerton's  kind 
l)equest  would  complete  this  intereiting  series. — Sir  John  Lub- 
bock,   Bart.,   M.P.,    F.R.S.,  was  elected  a  new  Member 
of  Council.    Messrs.  Grenville  A.  J.  Cole  and  J.  L.  Roberti 
were  cli-^  tcd   Fellows,  and  II   Ci  nimcndatore  t^uintino  Sella 
(  f  Iv.uie  A  I  jrcijjn  Member  of  the  .Society. — The  foUovting 
cumuuiMic.i^' n .  were  read: — The  reptile-fauna  of  the  Gosau 
fornnti on,  prcscrvcxl  m  the  Geological  Museum  of  the  University 
of  Vierii.i,  ':  y  Pruf.  II.  G.  Scclcy,  F.K.S.,  with  a  note 'on  the 
gcoloi^'icil  lioiizuo  of  the  fos-siK,  by  Edwanl  .Suess,  F.M.G.S. 
The  ci>;'cction  of  reptiles  dfscribc<l  in  this  paper  was  obtainctl 
at  Neuc  Welt,  near  Wiener  Neustadt,  hy  tunnellltig  into  the 
fircshwater  deposits  which  there  yield  coal.    A  part  of  the  col- 
lection »a.s  ilescrihcd  bv  Dr.  Buti?el  in  1871  ;  tut  the  author'- 
interprctation  i  t  t'lr  fc  ssils  rendered  a  re  exaniinaiicn  of  the 
«  hole  collection  ncce-sary.     All  the  species  hitherto  discovered 
are  new,  and,  with  the  exception  of  iho?e  referred  to  Crtxodilui, 
M,-aIo,aurut,  Omithothirut,  and  Emys,  are  placed  in  nev 
genera.    Nearly  all  the  hont-s  arc  mi  re  or  less  imperfect.  The 
I^anoJcH  Sutssii,  of  I'.unrel,  was  re:'firc<l  to  a  new  genu«, 
I  A/Mi/tfi/on,  characterised  1  y  ;lic  -•.rn-.^ln  nitci:!  r  etn:  of  ih« 
I  ramus  of  the  lower  jaw  and  by  the  vertical  bar  in  the  middle  o' 
the  teeth  of  the  lower  jaw.    There  appear  to  he  tw  o  teeth  in  the 
rarnu^.   The  tooth  referred  to  the  opf  er  jaw  has  several  uniform 
parallel  vertical  bars.    A  small  parietal  hone,  referred  by  Bunzel 
to  a  licard,  is  considered  by  the  author  to  belong  probably  to  the 
same  ipaeia*^  aad.  wMl  whw  doub^  he  sMot&tcd  with  it  the 
articolv  end  of  a  amall  tcapda.    Bamel's  Stnttkiesaurus 
AuOrmau  wai  ivdaMrifaod  by  the  author,  who  indicated  that 
the  bOMe  of  the  bait  of  Ae  bnin-osse,  regarded  by  Bniuel  as 
the<i«adrateboae8,  leat^bdong  to  the  occipital  regioa,  which 
Beoairflalai  a  Ofteiont  uNivpNtalka.  llitMnmtealaig  dm 
base  of  the  skull  voe  abo  dewribed  u  wtwrthf  ono  of  dm 
dMsastoristiesof  thoIXiMMniBBoid«.  Tho  baw  of  the  sknD 
of  Atmntkopkolis  htrfUtu  was  dcfcribed  to  show  ila  nfatthw  to 
the  above  type,  withlhevlewof  demoaHialing  fti  SceHdoaawrian 
affinities.   The  greater  part  of  the  remains  were  iefeiie<  hgf  Aa 
author  to  a  new  genus,  Crat^emtu ;  tome  of  these  bad  been 
figured  by  Bunzel  as  "  Crocodili  smbigul,"  acd  Others  at  bdaM< 
ing  to  SedUosaurut,  and  to  a  new  Lacertiliaa  gemts  I>am$ih&- 
sauruj.    To  CraUromus  he  referred  mandible*,  teeth,  vertebrae 
from  all  parts  of  the  column  except  the  sacrum,  dermal  armour, 
and  the  chief  bones  of  the  liomr.   Two  species  were  distin- 
guished, C.  Paulavnttekt  oal  C.  kfidopkorus.    Tlic  former, 
which  is  much  the  larger,  was  named  in  honour  of  M.  Panlo- 
witsch,  who  voluntarily  superintended  the  work  at  the  Nene 
Welt.    The  author  stated  that  he  regarded  these  animals  as 
carnivorous,  and  that,  unlike  the  typical  Wealden  Dinosaur?, 
they  were  not  kangaroo  like  in  habit,  but  had  strongly  developed 
fore  limbs,  as  indicated  in  the  proposed  generic  name.  Two 
tceih-belonging  to  Mis^alesaurut  w  ere  ilescnbcd  as  representing 
a  new  species,  M.  Pannonimju,  ch.irn.-tcrised  by  the  crown 
being  shorter  and  broader  than  in  prcvioiLsly  described  forms. 
.\  fragment,  regarded  hy  Bunzel  as  the  thoracic  rib  of  a  lizard, 
w  a  s  interpreted  as  the  distal  end  of  the  femur  of  a  Dinosaur,  and 
named  Omitkemerus  p-a,  iUs.    The  lower  jaw,  described  by 
Bonicl  as  Cntvt^iu  carckaridtHs,  of  which  a  maxillaiy  bone 
abooeevb  waa  OMde  the  baria  of  a  new  |aan%  Dtnloim, 
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imlMiUy  ninosiurinn,  juiljfin;;  from  the  laUinl  ]>"viti(iii  of  the 
operttircs  of  the  skull  and  the  chaiaclen  of  (he  teeth.  'I'hegenU'* 
Jlkadincsaurus  was  fountir  I  ti[^»-in  the  humeruii  and  femur,  the 
latter  having  been  regarded  by  Banzel  as  the  dorsal  rib  of  a 
crocodile;  the  species  was  named  R.  a/nmus.  Olij^osaurtts 
adetus  was  described  as  presentinf  Laoertilian  charncter^  in  com- 
liinntion  with  some  DinoHanrian  peCBliuitiec.  The  remain* 
iadiide  the  bomerns,  femur  and  ^apuli,  ami  two  vertebrx, 
wUdl  were  regarded  by  Bunzel  as  fcttal  vertebree  of  a  Dinosaur. 
The  genut  Hoplosaurui  was  faun<led  on  some  verlebnv,  frajj- 
ment«  of  limb-bone^,  and  dermal  armour;  it  shows,  with  dis- 
tinctive pcculiiriiies,  a  certain  resembhince  to  Ifrlaosautus.  A 
proccrlian  crocolile  was  represented  by  many  parts  o{  the 
•.keleton  ;  some  ligurcxl  by  liunzcl  as  I-aecriiliiti,  oilicrs  as 
Crocr«lilian.  It  is  remarkable  for  in;;  a  l>itlln>s  ■  11  ortin-;» 
the  transver-c  procc«s  in  the  lumh:ir  rc;;iun.  The  author  calls  it 
CriXiyJii'us  piomn.  The  >iKCiiin-:i  t"i;;uicd  by  IJiin/cl  as  the 
ilium  lit  hi-i  J),ttiu/''i'uuiri4i  '!H:,-fi,  \v;w  statci'i  hy  the  nutlior  to 
bs  a  co-l.il  pl.itc  of  a  lar^c  t  i.e..  Duaii,  in  wliiLh,  n]!|nrciitly,  the 
margins  of  these  pUtcs  reui-uiiL-  i  c|iir.»lc  tin'  i.i^jh  lile.  Skull 
lionc*.  believed  to  belong  to  tVi<-  -ar:;t  animal,  are  -tr mgly  sculp- 
tured ;  ihc  aulh  ir  named  (he  -\-c^.i.-.  ricuroft'tm  liisus.  'Ihrec 
or  four  spffn-  of  I'.myiiiAns  wore  -aid  u  l-c  inlicatcd  by 
isolated  plates,  the  larf;c-t  of  u  hicli  wa- named  I.my  s  Niumayrt, 
The  imly  specimen  referable  willi  certainly  lo  a  li  a'd  is  n  >uiall 
vertebra  of  elon[;atc<l  fntm,  regarded  a<  m  licatinj;  a  nc.v  ^;enus 
and  speciea,  named  Sfondytfiitturui  j^radtis.  Of  I'lcr  M.actyls 
there  arc  fmt  fc.v  remains  ;  but  these  certainly  reprc  cnt  two 
genera.  The  author  rnly  de^cr;lics  one  ecii  s,  t>.i  which  he 
gives  the  name  <jf  Oi iii:h htrus  lUinul:.  I  here  are,  in  all, 
prol>ably  ten  ^;cnera  of  I '  n  j>»aurs,  and  five  genera  of  other 
i^roujts,  making  fifioeii  in  all.  'I  he  pap<-r  wa^  ^upplcmeiiled  by 
a  note  by  I'r  if.  Sue  s  on  the  gc<jl'>j,'ical  relaliotis  of  the  bed*  at 
Wiener  Ncu  tadi  10  t!i'i»c  ol  the  G  jsau  N'.iUey,  in  which  he 
corner  to  the  conelu-ion  that  they  arc  older  than  the  true 
Turoniin  deposits,  ami  especially  older  than  the  zone  of 
Ilif'f'HriUt  cornu  •,siicitmm, — On  the  biscmcnt-beds  of  the 
Cambrian  in  Angle  cy,  by  Prof.  T.  McKenny  Hughes,  M.A., 
K.G.S.  In  this  paper  the  author  first  pointed  out  that  there 
was  in  Anijloey  :— <l)  An  up|)er  Uaty  group,  in  which  be 
had  fixed  two  live  z>ne«,  which  •bowed  thai  the  series  be- 
linged  to  the  Silurian  (Sedgwick's  dacsificKtion),  ami  (3)  a 
Imw  gfwp  «f  slates  «ad  aandi^aaes  in  whidi  Arenw  fossils 
had  Imn  iMad  in  aavaral  locdida^  and  TVemaooc  had 
heea  ksa  dcarlv  raoogiiiaed,  while  bjr  tbt  eooaclioii  of  the 
ddenainatiatt  or  «  spedcs  of  QwtUst  diara  «»«  bow  %  sns- 
iiidoo  of  even  Mcnnnfaui  farna.  Tlwse  aJl  icMad  upoa  the 
haaaoicnt-bads  of  the  Caafaria^  of  whish  the  napar  chiefly 
treated.  11iqr«ci«aHiideimorciMi^oaMmlei»  gnts,  sod  »«ad' 
stooe^  with  Anariida  and  Faocndii.  Tbe  ba>eiMnt'beds  miied 
ID  thickness  ud  dwmiciac  according  to  the  diift  of  cuntiits 
along  the  pre-Cambrito  »1iere  and  the  material  <<f  the  tmderlytng 
rodcs.  Near  Penlon,  where  they  rested  on  a  riuartz-fels|iar  rock, 
ihey  consisted  chietly  of  a  quartz-grit  and  conglomerate,  almost 
exactly  like  that  of  Twt  Hill.  Near  Llanerchymedd,  where 
there  was  a  ma^s  of  };reeni<h  schistose  rock  »ucceedin{  the 
Dimelian,  the  Canil"!  n  ner.'-lie  l  contained  a  large  Ittunber 
of  fragments  of  that  1  -  k,m  iiam  Lands  being  chiefly  compoagd  of 
it.  Sear  Uryn  jwallcn,  w  here  the  underlying  Arcbxan  consisted 
of  gneissic  rocks  the  Cambrian  basement-beds  were  made  up  of 
qoartz  iviiiglomcrate.  Traciag  it  still  further  to  the  south-«est 
be  foniul  hoikscs  of  conglomerate  among  tbe  sand  dunes  of  Cym- 
meimn  Bay,  full  of  fragments  of  green  schistose  rock  like  that 
of  Bangor,  and  telling  of  the  further  development  of  Pebidian 
«lt  theaouth-west  end  of  the  Anglc!.ey  axis.  In  several  localities 
ibeae  conglomerates  were  associaleJ  with  and  passed  into  fot- 
siliferons  grits  and  sand.'^tones.  He  exhibited  slices  of  the  more 
important  rocks  which  he  showed  coafirosed  the  re-^ults  .arrived 
at  noBI  other  evidence.  lis  pidntcd  out  that  the  observations 
BOW  made  confirmed  the  vicwji  he  h.ad  cx|>res'cd  on  a  f'lrmer 
occasion  with  regard  t>  the  bascnient-bcils  of  the  Canilwian 
between  Caernar. m  and  15an;(or,  where  the  depi-its  which 
rested  u.ion  the  sjrauiloid  rock-  of  Tut  II ill  were  cither  a  kind 
of  ark.i-c  or  chiefly  compDScd  of  <|iiirtz  with  a  few  pieces  of 
luica-sclii-t  and  ^asjier;  but  a.s  he  fi.!lo-.vcd  them  a  few  miles  to 
the  north  east  lie  fnurnl  that  '.he  ijuart/  li.iii  <^\^'\  [K)uniicd  into 
sniallt'  -.jrain-,  and  the  larger  pcb'iles  ivcie  thielly  <>f  fclsitc, 
wliicli  here  farmed  the  shore,  while  further  tiwards  llani;or 
fragiueuts  of  the  still  higher  Bangor  volcanic  scries  helped  to 
make  ap  tbe  Canbrlaa  sinagle-baadi.— Oeaeriptloa  and  fiorreb- 


tion  of  the  Boumem  mth  bed<.    Part  II.  Lower  or  freshwater 
series,  by  J.  S.  Gardner,  F.G.S.    This  was  in  continuation  of  a 
former  paper  by  the  au'hor  (Q.J.G.S.  vol.  xvxv.  p.  209).  Tbe 
beils  describe<l  are  exposed  e«U  and  west  of  Boumemooth  and 
near  I'.kiIc  harbour,  over  a  distance  of  -bout  four  miles.  The 
author  referred  them  lo  the  Middle  Baohoti  and  stated  that  they 
are  di«dagnuhed  fro-ji  the  Lowm'  BagiSot  bf  tbe  abcetKe  of  the 
extensive  p'pe-clay  deposits  and  tbe  presence  of  brick-earths, 
and  from  the  overlying  beds  by  the  absence  of  flints.  Tbey 
reach  their  extreme  limit  in  the  western  area  of  tbe  London 
basin,  and  are  represented  by  tbe  lignilic  beds  19-24  of  Prof. 
Presiwich's  section.    Lignites  can  be  traced  partly  across  tbe 
biy.    The  cliffs  present  an  ^ique  section  across  a  delta  divis- 
ible roughly  into  four  m.asses,  one  of  which,  from  its  confuted 
licddiiig  and  want  of  fossils,  is  suppo.swl  to  have  l>een  formed  by 
the  silting  up  of  the  main  channel.    The  total  thicl.nes.s  of  the 
scries  was  estimated  at  600  to  700  feet.    The  inferences  dr.-.wii 
by  the  author  were  as  follows:  — (1)  From  llie  beds  cut  throagb 
showing  a  steep  siiie  to  the  west,  that  the  river  llow&i  from  that 
direction  ;  (2)  from  the  absence  of  houMers  or  coarse  sediment, 
that  the  area  was  flat  ;  (3^  from  the  absence  of  lignite,  that  there 
were  catchment  basins  :  14)  from  the  .lUseiae  of  flint,  and  the 
quarti'o'C  nature  of  the  betls,  that  no  chalk  escarpment--  were 
cut  through,  and  that  the  depi  sits  came  fr.mi  a  granilic  area  ; 
and  (^)  from  the  [irfsence  of  wo  id  liorel  by  li-rtiio  th.it  toe  1  cds 
Iwlong  to  the  h>wer  )>art  of  the  river  in  i>roxiinily  to  tidal  w  ater. 
The  flora  was  stated  lo  be  confined  to  local  patches  of  clay. 
Those  at  the  western  end  of  the  section  arc  very  rich,  and  dis- 
tinguished from  the  re  t  l  y  ab-cnce  of  palms  and  rarity  of  ferns. 
The  lieds  near  llourncmouth  arc  still  r.chcr  and  very  di'tinct  ; 
those  east  of  IJoumcmouth  arc  characterised  hy  Eut  alypti,  Aroids, 
and  Aramaria  ;  and  those  at  the  western  end  of  the  section  by 
abundant   I'olyi'idiace.e.     It  is  reniarkahle  that  nearly  every 
iiatch  com  i;iis  a  tl  ra  almost  peculiar  to  it;  bat  the  flora  as  a 
w  hole  seems  to  ]>as>  upwaid  to  the  OHgoocaei  bat  aot  dnwa  to 

the  Lowei  lla^.-hot. 

Sanitary  Institute  of  Great  Britain,  June  21. — Pr.  A. 

Carpenter  in  tl  c  chiir. — A  j^ajier  was  read  by  I'rof.  \V.  H. 
Corficld,  M.A.,  M  1 '  .  '  n  the  |<resent  t.Tie  of  the  sew-age  ques- 
tion.    Ill  the  discus-ii^n  w  hie Vi  fo'low  eil  Mr.  \V,  I".  Sillar,  Mr.  E. 

F.  Hailey  I'cnion,  Mr.  Dou^l.as  On-low,  Mr.  K.  \V.  V.  I'.irch.  Mr. 

G.  n.  Icrram,  .in.i  Mr.  Wil  .in  Gnndbr  to-.k  oi:!.  The  Chair- 
1:1  11  in.iile  .T  few  rcni.irks  rcl.itivc  to  the   -11 -l  e  sful  working  of 

tbe  newage  farm  at  Croydon,  and  I'rof.  Corlield  replietl  bnefly 
to  soaw  of  the  poiola  raised  ia  the  <" 
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INHERITANCE 

THE  tendency  in  any  new  character  or  modification  to 
reappear  in  the  offspring  at  the  same  vgt  at  iriiidi 

it  first  nppcared  in  the  pnrcnts  or  in  one  of  the  parents,  is 
of  ao  much  importance  in  reference  to  the  divcrsiticd 
dMraders  proper  to  the  larvae  of  many  animals  at  succes- 
sive ages,  that  almost  any  fresh  instance  is  worth  putting 
on  rerord.  I  have  given  many  such  instances  under  the 
teiTn  of  "  inheritance  at  corresponding  ages."  No  doubt 
the  &ct  of  variations  being  sometimes  hibcrited  at  an 
earlier  age  than  that  at  which  they  first  appeared— a 
form  of  inlicritance  which  has  been  called  by  so  ik- 
naturalists  "  accelerated  inheritance  " — is  almost  equally 
important,  for,  as  war  shovn  in  die  first  edMoii  trf  the 
"  Origin  of  Sporiev,"  all  the  leading  facts  of  cmbr>'o1oRy 
can  be  explained  by  these  two  forms  of  inheritance,  com- 
bined with  the  fact  of  many  variations  arising  at  a  some- 
wliat  late  stage  of  life.  A  good  instance  of  inheritance  at 
a  corresponding  age  has  lately  been  communicated  to  me 
by  Mr.  J.  P.  Bishop  of  I'trry,  A\'yfJiii  ti;^;.  \.^'.,  I'nitc^i 
States :— The  hair  of  a  gentleman  of  American  birth 
(whose  name  I  suppress)  began  to  tmn  grey  when  he  was 
twenty  years  old,  and  in  the  course  of  four  or  five  years 
became  perfectly  white.  He  is  now  seventy-five  years 
old,  and  retains  plenty  of  hair  on  his  head.  His  wife  had 
dark  hair,  which,  at  the  age  of  seventy,  was  only  sprinkled 
with  grey.  They  h.ad  four  children,  all  daughters,  now 
grown  to  womanhood.  The  eldest  daughter  began  to 
turn  grey  at  about  twenty,  and  her  hair  at  thirty  was  per- 
fiectly  white.  A  second  daughter  began  to  be  grey  at  the 
same  age,  and  her  hair  is  now  almost  white.  The  (wo 
remaining  daughters  have  not  inherited  the  peculiarity. 
TWo  of  the  roatenml  aonts  of  the  father  of  these  children 
"began  to  turn  grey  at  an  early  age,  so  that  by  middle 
life  their  hair  was  white."  Hence  the  gentleman  in  ques- 
tion spoke  of  the  change  of  colour  of  his  own  hair  as 
"a  family  peculiarity." 

Mr.  Bishop  has  also  given  me  a  case  oF  inherftanM  of 
another  kin  namely,  of  a  pfcuHarity  which  arose,  as  it 
appears,  from  an  injury,  accotnpanied  by  a  diseased  state 
of  the  part  This  latter  fiict  seems  to  be  an  important 
element  in  all  such  cases  as  I  have  clsewhep?  cn- 
dcavo.ircd  to  show.  A  gentleman,  when  a  boy,  had  the 
skin  of  both  thumbs  badly  cracked  from  exposure  to  cold, 
combined  with  some  skin  disease.  His  thumbs  swelled 
greatly,  and  remained  in  this  state  for  a  long  time.  When 
they  healed  they  were  iii!-.s'ia[  en,  and  the  nails  ever  after- 
wards were  singularly  narrow,  short,  and  thick.  This 
gentleman  had  four  children,  of  whom  the  eldest,  Sarah, 
had  both  her  thumbs  and  nails  like  her  father's  ;  the  third 
child,  also  a  daughter,  had  one  thumb  similarly  dcfonrcd. 
The  two  other  children,  a  l>oy  and  girl,  were  normal.  The 
daughter,  Sarah,  harl  four  children,  of  whom  the  eldest 
and  the  third,  both  daughters,  had  their  two  thumbs  de- 
formed ;  the  other  two  children,  a  boy  and  girl,  were 
normal.  The  great-grandchildren  of  this  gentleman  were 
an  normal.  Mr.  Bishop  believes  that  the  eld  gentleman 

was  correct  in  .Tttriliiitini:  the  st.ttc  of  his  tl;iji''"ilj5  to  cold 
aided  by  skin  disease,  as  he  positively  asserted  that  his 
Vol.  xxpr.— No.  6ia 


thumbs  were  not  originally  misshapen,  and  there  was  no 
record  of  any  previous  inherited  tendency  of  tfie  kind  In 
his  family.  He  had  six  brothers  and  sisters,  who  lived  to 
have  families,  some  of  them  very  large  families,  and  in 
none  was  there  any  trace  of  deformity  in  their  thumbs. 

Several  more  or  less  closely  analogous  cases  have  bean 
recorded ;  but  nntil  within  a  recent  period  every  one  natu- 
rally  felt  much  doubt  whether  the  etfects  of  a  mutilation 
or  injury  were  ever  really  inherited,  as  accidental  coinci- 
dences would  almost  certainly  oceaeioaally  ocoir.  The 
subject,  however,  now  wears  a  totally  different  aspect, 
since  Ur.  lirown-ij(5quard's  famous  experiments  proving 
that  guinea-pigs  of  the  next  generation  were  atTectetl  by 
operations  cm  certain  nerves.  Mr.  Eugene  Dupuy  of  San 
Francisco,  California,  has  likewise  found,  as  he  informs 
nic,  that  with  tlie>e  animals  "lesions  of  nervi-trunks 
arc  almost  invariably  transmitted."  For  instance,  "the 
effiwts  of  sections  of  the  cervical  sympathetic  on  the 
eye^  are  reproduced  in  the  young,  also  epilepsy  las 
described  by  my  eminent  friend  and  master.  Dr.  Brown- 
Sdquard)  when  induced  by  lesions  of  the  sciatic  nerve." 
Mr.  Dupuy  has  communicated  to  me  a  still  more  remark- 
able ease  of  the  transmitted  effects  on  the  brain  from  an 
injury  to  a  ner\'e  ;  but  I  do  not  feel  at  liberty  to  gi»e 
this  case,  as  Mr  Dupuy  intends  to  pursue  his  lesearches, 
and  wiO,  ae  I  hope,  publish  the  result!. 

July  13  Charlis  Darwim 


VOLCANOES 

Vottm»et:  what  Ihty  are,  and  what  they  Teach.  By 
John  W.  Judd,  F.R.S.,  Professor  of  Gcolugy  in  the 
Royal  School  of  Mines.  (London  :  C.  Kegan  Paul 
•ad  Co.,  i88t.) 

ONE  of  the  fathers  of  vuk  anolo;-y  in  this  country  was 
the  late  Mr.  Pouletl  Scrope,  in  whose  well-knowB 
treadae  on  Volcanoes,  the  subject  of  thehr  cause  and  effect 
was  for  the  first  time  discus-cd  from  a  ihorniifhlv  philo- 
sophical stan<lpoint.  A  great  tr.ivcllcr  and  investigator 
himself,  he  strove  to  imbue  younger  geologists  with  his 
^tit,  and  when  he  became looold and  bfinn  to  undertake 
travd  and  research  in  distant  countries,  he  directed  some 
chosen  disciples  to  prosecute  his  favourite  lines  of  thought. 
Prof.  Judd  was  one  of  these,  and  upon  him  has  assuredly 
fidbn  the  mantle,  and  a  portion  of  the  spirit  of  his  master. 
His  able  papers  on  the  study  nf  vnlcanoes,  contributed  to 
the  Cfolo^iciil  Mng.izinr,  arc  well  known  to  every  vulcan- 
ologist.  1  le  has  travelled  much ;  he  makes  good  use  of 
both  pen  and  pencil,  and  he  is  an  accurate  observer.  We 
are  glad  that  he  has  condensed  his  readmg  and  research 

iinto  a  work,  which  becomes  so  widely  distributed,  both  at 
home  and  abroad,  as  the  volumes  of  the  International 
Scientifie  Series  invariably  do. 

Heforc  entering  more  minutelv  into  a  discussion  of  the 
I  work,  we  would  venture  to  siy  that  among  its  few  defects, 
that  which  strikes  us  most  prominently  is  an  insufficiency 
of  logical  sequence  and  tnethod.    The  facts  are  multi- 
tudinous ;  carefully  selected,  but  not  carefully  arranged. 
They  require  to  be  grouped  ;  to  be  classified,  and  each 
aetoirfacutobe  set  in  apposition  to  the  generalisation 
which  they  tend  to  prove.   It  is  indeed  a  useful  mental 
'  discipline  for  the  reader  to  do  this  for  himself,  but  unless 
I  he  starts  with  some  knowledge  of  the  subject,  and  as  the 
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possessor  of  m  duxroughly  methodical  babit  of  mind,  he 
cau  scarcely  liopo  to  amqge  all  fbe  facts  as  they 

should  be. 

Aftor  an  introductofy  dhaptsf  on  ^Stut  gcncnl  oatore  of 

the  inquiry  instituted  in  the  succeeding  chapters,  the  ' 
author  discusses  "  the  nature  of  volcanic  action."    To  , 
illustrate  this  he  takes  the  case  of  the  ever-active  volcano 
Strumboli,  first  examined  scientifically  by  Spallaniani  in 
1788,  and  by  Mr.  Jadd  in  1874.   It  is  a  conical  moantain 
rising  3090  feet  above  the  sea.  but  ttic  shore-  slopes  to  a 
dq>th  of  nearly  600  fathoms,  hence  the  real  height  of  the  | 
uiouutain  ficon  fbo  liotton  of  dio  oosan  oxcsads  tfooofest.  I 

On  the  upper  si  1e  of  the  crater  a  spot  exists  from  which  ' 
it  is  possible  to  look  down  upon  the  Door  of  the  crater, 
and  bere  may  be  seen  apertnses  In  iifiieh  tbiee  classes  of 
nction  take  place.  From  aooM  UCbfietsive  steam  is 
emitted  in  load  puffs  ;  from  others  masses  of  molten  lava 
well  Otit ;  and  in  the  third  kind,  a  semi-liquid  substance 
may  be  seen  heaving  up  and  down.  Sometimes  it  rises 
as  a  hind  of  acorn,  swoUen  by  the  steam  beneath  it,  and 
at  l.i  -t  a  frigantic  bubble  of  molten  lava  filled  with  steam 
appears,  and  bursts  ;  the  impiisoncd  steam  then  escapes, 
carrying  with  it  masses  of  the  bubble  high  into  the  air. 
The  author  considers  that  all  volcanic  phenomena  depend 
on  these  same  conditions  :  (n)  cracks  or  apertures  forming 
communication  between  the  surface  and  t;io  interior  of 
the  earth ;  ij>)  highly  heated  matter  beneath  the  surface ; 
and     imprisoned  water. 

Animadverting  on  the  common  delusion  that  a  volcano  I 
is  a  burning  mountain,  and  that  sulphur  is  the  com-  ! 
boitible^  it  is  shown  that  sulphur  is  die  resoit  and  not  | 
the  caase  of  volcanic  action.   Common  constitoents  of 
TOkanic  action  are  sulphurous  acid  and  sulphuretted 
hydrogeOi  and  uhcn  tiic^c  come  into  contact,  according 
to  the  auUior,  "  water  and  sulphuric  acid  are  formed  and 
a  certain  quantity  of  sotfihor  is  set  free."  It  should  be 
undcrstHni  however  that  if  the  gases  arc  at  all  dry,  as 
they  sometimes  are  in  the  Solfatarasof  Krisuvik  and  else- 
where, water  and  sulphur  are  the  sole  products  of  the 
deoomposition,  while  if  moist,  sulphnr,  water,  and  peota- 
thionie  acid  are  the  first  result. 

If  \vc  examine  the  history  of  Vesuvius  and  Other  vol- 
canic centres  which  have  been  known  from  a  remote 
antiquity,  we  are  led  to  the  following  condnsions,  as 
regards  the  frctjuency  of  outbursts  "  (i)  A  long  period 
of  quiescence  is  generally  followed  by  an  eruption  which 
is  dther  of  long  doratkm,  or  of  great  violence.  (3)  A 
long-continued,  or  very  violent  eruption  is  usually  fol- 
lowed by  a  prolonged  period  of  repose.  (3)  Feeble  and 
short  eruptions  usually  succeed  one  another  at  brief 
intervals.  (4)  As  a  general  rule,  the  violence  of  a  great 
eruption  is  inversely  propoitional  to  its  duration." 

In  the  third  chapter  the  author  describes  the  products  ' 
of  volcanic  action.  In  the  account  of  Vulcano  be  has 
omitted  to  mention  the  very  rematfcaMe  sobatanee  lately 
analysed  by  Prof.  Cossa  of  Turin,  which  contains  no 
fewer  than  seven  non-metals  and  eight  metals,  combined 
in  the  following  forms : — Arscnious  sulphide,  selenium 
sulphide,  boric  acid,  ammonium  chloride,  lithium  sul- 
phate, thallium  alum,  earaium  alum,  rubidium  alum,  and 
potassium  alum.  Bunsen's  important  di\  i~:o:i  of  all  lavas 
into  *'  acid  lavas  "  and  "  basic  lavas  "  is  accepted,  and  the 
author  admits  an  hMtimediaie  kva  wUdi  contains  from 


5  5  to  66  per  cent,  of  siliea.  He  divides  lavas  further  into 

five  great  groups  :  the  Rhyolites,  Trachytes,  Andcsite% 
Fhonolites,  and  Basalts ;  the  first  being  acid,  the  laat 
htak^  and  the  three  eOera  Intermediate.  An  interesting 
account  (illustrated  by  the  frontispiece)  is  given  of  the 
microscopic  examination  of  thin  sections  of  rock,  and  the 
ptacticability  of  tracing  by  this  means  the  passage  from  a 
glassy  to  a  crysulline  lava.  It  is  shown  that  volcanic 
rocks  having  precisely  the  same  chemical  composition 
diiTer  considerably  in  texture  according  as  they  arc  cooled 
slowly  or  rapidly.  Thus  gabbro,  basalt,  and  trachyte  are 
respectively  the  crystalline^  Uva,  and  glassy  ftrms  of  the 
fiame  substance.  Some  interesting  detiils  arc  given  of 
the  liquid  cavities  found  in  certain  crystals,  and  of  their 
contents. 

In  the  fourth  chapter  the  distribution  of  materials 
ejected  from  volcanic  vents  is  discussed.  In  the  account 
of  "Pele's  Hair" — the  long  threads  of  lava  blown  out 
by  high'prassurB  steam  in  Hawaii— the  reader  may  be 
mided.  The  author  speaks  of  it  as  *' filamentous  vol- 
canic glass,"  and  in  the  passage  preceding  it  (p.  71)  he  is 
evidently  discussing  "  glassy  lavas  "  and  "  pumice,"  which 
have  been  ranged  among  the  acid  lavas.  But  on  p.  94 
the  same  lava  of  Kilauea  is  spoken  of  as  a  "  basic  lava," 
although  before  described  as  a  "  molten  glass,"  and  pre- 
sumably acid  in  character,  that  is,  conuining  from  66  to 
80  per  cent,  of  silica.  But  basalt  is  a  basic  lava,  and  by 
rapid  cooling  it  may  become  a  perfect  glass,  hence  we 
can  understand  how  Pele's  Hair  may  be  described  as 
"filamentous  glass,''  without  belonging  to  the  class  of 
acid  lavas. 

In  the  following  chapter  an  extremely  interesting 
account  of  the  dissection  of  volcanoes  by  denudation  is 
given,  and  the  subject  is  illustrated  by  some  striking 
examples,  among  which  we  may  specially  mention  the 
plan  of  the  vdcano  of  Mull  In  the  Inner  Hebrides.  In  a 
past  geological  period  this  volcano  was  probably  as  large 
as  Etna.  The  Islaod  of  Skyc  is  the  basal  wreck  of 
another  volcano  of  Tertiary  times.  In  the  account  of  the 
formation  of  mineral  veins  the  author  has  not  alluded  to 
Bunsen's  surmise  that  the  metallic  copper  found  in  the 
palagonite  tuff  of  the  Faroe  Islands  was  redueed  by  vol- 
canic hydrogen  from  the  chloride. 

The  rixth  chapter  treats  of  the  parasitle  cones  whidi 
appear  upon  the  tianks  of  great  volcanoes,  and  herein  we 
notice  one  or  two  errors.  Thus  on  p.  162  wc  read,  "Among 
the  hundrads  of  parasitic  cones  which  stud  the  flanks  of 
Etna,  there  are  some  which  arc  nearly  800  feet  in  height" 
There  are  however  less  than  a  hundred  cones  worthy 
of  till-  name,  the  rest  are  mere  monticules,  and  of  these 
we  believe  tbae  are  over  six  hundred.  Among  the  larger 
cones  Monte  Mtnardo  is  the  hrges^  and  it  Is  7S»  ^ 
height,  but  has  undoubtedly  been  much  higher.  In  Fig. 
63,  p.  163,  the  outline  of  Etna,  as  seen  from  t/u  V<tJ  del 
B«vt,  is  wrongly  described.  The  picture  represents  Etna 
as  seen  from  Bronte,  the  opposite  side  of  the  mountain  to 
the  Val  del  Bove.  It  is  taken  from  von  Waltershausen^ 
"Atlas  des  iEtna,"  and  api)ears  in  Mr.  Scrope's  book 
on  Volcanoes,  in  which  it  is  also  wrongly  described. 
Occasionally  we  meet  with  hasty  writing,  particularly 
when  the  author  is  firmly  convinced  of  his  statement. 
Such  small  defecu  are  easily  remedied  in  the  second 
edition.  ThefoUowiof  it  an  example  of  what  «e  mean; 
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"  That  volcanoes  are  thus  built  up  mlong  lines  of  fissure 
in  the  earth's  crust,  we  have  the  most  convincing  proofs. 
Not  only  have  such  fissures  been  seen  in  actual  course  of 
fortmtion  at  Vesuvius,  Etoa,  and  oUwr  active  voIcaDoea, 
but  a  study  of  the  Tolcmnoes  dissected  by  deBodaHoa 
■Altde  the  most  convincing  e\'idence  of  the  same  fact. 
Hw  leBBBrkable  linear  arrangement  of  volcanoes,  which 
is  oomiiicaoas  to  tbe  moit  tuperlidal  observer,  is  a  very 
striking  evidence  of  the  same  fact"  A  slight  looseness 
of  expression  is  also  apparent  when  the  author  speaks  of 
carbonic  acid  as  a  poisonous  gas,  the  fact  being  that  the 
gas  produces  suflbcation  by  spasmodically  closing  tbe 
^MSSm  and  wiAout  entering  the  lungs  at  alL  On  tbe 
other  hand,  carbonic  oxide,  which  hasa  direct  and  baneful 
action  on  the  oi:ganism,  may  truly  be  described  as  a 
poitonotts  gas. 

In  the  account  of  Geysers  the  author,  after  stating  that 
many  attempts  have  been  made  to  explain  the  mechanism 
by  which  the  intermittent  action  of  geysers  is  produced, 
remarks  tbat  probably  no  "  such  explanation  will  cover  all 
tbe  vailed  pbenomena  exhibited  bytbem."  Herebi  he 
does  not  even  allude  to  Bunsen's  classical  experiments  on 
tbe  action  of  geysers,  which  are  generally  accepted  as 
fimiahing  concbttive  prooft  of  the  mochMiics  of  these 
intermittent  springs. 

A  highly-instructive  chapter  discusses  the  number  and 
distribution  of  volcanoes.  In  the  second  edition  the  map 
inserted  at  tbe  beginning  of  Mr.  Scrape's  book  might 
with  advantage  be  introduced* 

Concluding;  chapters  discuss  the  information  furnished 
by  volcanoes  concerning  the  interior  of  the  earth,  and  the 
attempts  made  to  explahi  the  canses  of  volcanic  action. 
In  regard  to  this  latter  matter  we  are  left  as  much  in  the 
dark  as  ever,  and  authors  usually  content  themselves  with 
Stating  tiie  various  hypotheses  which  have  been  proposed, 
leaving  tiie  reader  to  select  that  which  be  considers  the 
most  rational. 

Prof.  Judd's  work  is  very  instructive,  and  it  will  excite 
intense  interest  in  the  minds  of  many  readers.  Laid  down 
upon  tte  Ibm  tt  Mr.  Scrape!^  book,  it  is  less  methodical, 
less  philosophical,  and  to  most  people  more  readable.  A 
few  things  seem  to  us  to  be  wanting,  but  probably  the 
author  has  good  reasons  for  their  omission.  Particularly 
we  notice  the  absence  of  references  to  the  labours  of  such 
men  as  Bnnaen,  von  Waltershausen,  Johnstrup,  von 
I-asaulx,  Steenstrup,  Elie  de  Beaumont,  and  Tacchini. 
Iceland,  the  most  marvellous  country  in  tbe  world  from 
dw  vekaaic  point  of  view,  is  icarcdy  alluded  to.  And, 
as  we  said  sImv^  it  seems  to  us  that  we  require  some 
rove  to  arrange  and  put  in  order  the  countless  iftomfifpatu 
that  are  scattered  throughout  the  pages.  But  even  with- 
out this  we  cannot  read  the  book  attentively  without 
feeling  that  we  have  acquired  a  great  mass  of  infonnadon 
concerning  phenomena  which  have  occupied  the  attention 
of  wise  men  from  the  earliest  times. 

G.  F.  RODWBLL 

TN£  FIGURE  OF  THE  EARTH 
Tkt  Fftgun  ^yOtSaeik:  as  TtUrtditaiM  to  Geodesy. 

By  Mansfield  Merriman.    (New  York-, 

THE  author  of  this  volume  has  already  made  his 
name  known  to  us  as  the  writer  of  an  excellent 
tfcadae  on  the  Method  of.  Least  Squares.    The  book 


before  nfl  presents  to  the  reader,  who  is  supposed  to  have 
some  little  knowledge  of  Algebra  and  Geometry,  an  ex- 
planatory and  historical  sketch  of  the  labours  of  geodesists 
from  the  earliest  days.  We  read  in  Chapter  I.  tbat 
AMTiimnilfr  %  specnbtor  m  Geometry,  Astronomy,  and 
otfaor  aeiences— concluded,  from  some  reasons  best  known 
to  himself,  that  the  earth  was  a  cylinder  whose  height  is 
three  times  its  diameter.  There  most  have  been  some 
good  reason  for  this  idea,  for  we  are  told  that  Anaxa- 
goras  held  the  same.  And  it  is  scarcely  to  be  wondered 
at  that  Flato  Originated  some  views  of  his  own  bi  tbe 
matter. 

Passing  to  comparatively  modem  times  we  have  a  de> 

tailed  arcount  of  the  measurement  of  a  degree  Cm  1766-68) 
by  Mason  and  Dixon  along  the  boundary  line  between 
the  states  of  Maryland  and  Ddaware.  This  measure  gave 
3947  miles  as  the  radius  of  our  supposed  sphere. 

Then  the  Franco-Peruvian  exi>edition — circa  1736 — ol 
the  Academicians  MM.  Douguer  and  Lacondaminc  is 
briefly  referred  to  (and  here  there  is  a  misprint  in  tbe 
length  of  the  base-line  at  Cotdiesqoi,  which  was  6374 
toises  in  length),  their  labours  giving  393^  miles  as  the 
radius.  Henceforth  the  earth,  abandoning  its  claims  to 
splieridty,  and  not  escaping  a  temporary  imputation  of 
bcinp  egg-shaped,  settles  down  into  an  oblate  5pheroid- 
the  figure  generated  by  the  revolution  of  an  ellipse  round 
its  lesser  axis. 

Chapter  II.  treats  of  the  method  of  determining  the 
excentridty  of  this  spheroid.   Ks  one  measured  are  win 

determine  the  radius  of  the  spherical  earth,  so  two 
measured  arcs  determine  the  radii  of  the  spheroidal  earth, 
tbat  is,  if  die  two  arcs  diflhr  considerably  in  latitude. 
The  actual  excentricity  15  then  calculated  from  the  arc 
measured  in  Peru  and  that  measured  m  Lapland.  Then, 
further,  taking  the  arc  measored  hi  France  and  comUnbig 
these  three  in  pairs,  three  quite  diffisrettt  vakcs  of  the  ex- 
centricity  are  obtained.  Here  enters  a  discord  not  yet 
resolred  ;  and  in  fact  all  modern  measnreiucnt-  show  that 
the  earth  is  not  a  true  spheroid,  for,  combining  the  arcs 
in  pair%  all  kinds  of  vndues  ef  the  encentricity  present 
themselves.  Then  we  fall  back  on  the  method  of  least 
squares,  and  grouping  all  the  measurements  into  a  unique 
calctilation,  we  get  a  unique  value  of  the  excentricity, 
which  may,  with  some  show  of  reason,  be  called  the  most 
probable  vahi&  A  specimen  of  this  mode  of  calculattoa 
applied  to  pendulum  observations  is  ^iven  at  paj^e  52  j 
and  it  may  be  noted  in  passing  tbat  the  calculation  wouU 
have  been  made  both  neater  and  shnpler  by  writing 

S  -f-  39  instead  of  F!.  By  inadvertence  it  is  stated  at  page 
54  that  pendulum  observations  give  l-288'5  as  the  earth's 
ellipticity,  and  again  at  page  64,  1-289 's  given  as  the  re- 
sult of  tbe  same  observations.  But  these  are  the  ellipti- 
ciiies  that  were  obtained  previous  to  the  very  extensive 
pendulum  work  recently  completed  by  General  Walker  in 
India.  When  these  modem  observations  are  taken  into 
account  tiie  1-289  is  dnnged  to  1-392  or  1-293. 

The  earth  then  being  no  true  spheroid,  an  attempt, 
described  in  Chapter  111.,  is  made  to  ascertain  whether 
it  is  an  dBpsoid  with  three  unequal  axes.  Here  but  little 
better  success  is  met  with,  and  &iUng  to  establish  for 
itself  any  fair  name,  the  earth,  like  other  pretenders,  takes 
shelter  under  hard  words,  and  in  the  concluding  chapter 
of  the  book  caUs  itself  a  geoid.  Here  we  are  safe  and 
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beyond  controversy,  for  your  geoid  makes  no  pretensions 
encftpl  to  inegubinty. 

Th«  surrace  of  the  ;reoid  is  in  fact  at  every  point  per- 
pendicular to  the  direction  of  gravity  there.  Thus  the 
surface  of  the  (unagitated)  sea  is  a  geoid,  tke  sufftee  of 
all  lakes  are  porttoos  of  feoidal  aiicftoes,  nearly  bat  not 
exactly  parallel  to  that  of  (he  lea.  That  particular 
geoi'l.d  s'.irf.ice  which  represents  the  figure  ot  ilic  earth 
is  the  sea  surface,  which  indeed  is  an  old  enough  idea 
wilh  a  new  same 

The  work  may  be  cliaracteri^ed  as  a  fairly  successful 
attempt  to  combine  tlie  advantages  of  a  scicnlitic  and  a 
popular  treatment  of  its  subject  It  does  not  claim 
Oi^ioaJky,  and  the  mecbankal  theory  of  the  eartix's  figure 
it  aot  fondled  on. 


LETTERS  TO  THE  EDITOR 
\Tht  Editor  does  not  hold  himself  rti/^^mii'lf  /or  opinions  txfrtsstd 
by  his  icrtesfoiuicnl!.  Xiillur  tan  i;c  tutdirlate  to  return, 
or  to  corrtfpoiui  n-Hh  the  writers  ot,  rejected  manuurif'Is. 
N»  rtotiee  is  taken  of  cinoHymcus  eommunittttiont. 
\Tke  Editor  urgently  requests  eorrtspondents  to  keep  their  tellers 
as  short  as  possthU.  7 he  presmre  cr:  his  sp(S(e  i  lo  p^eiit 
that  it  it  impossil'te  othertHse  to  tnsurt  the  appearattet  even 
ff  nmmunieaticns  eonlainimg  mttrnting  and  ncvH fottt.\ 

Special  Solar  Heat-Radiations  and  their  Baith-felt 
BUteta 

1  Ki  i:ket  if,  by  the  w  irds  "la^ng  behind  "in  nqrpafMr  to 
Nature,  vuI.  xxIv.  p.  150,  I  have  iiwdverteiitly  minepresenled 
the  rxvtt^  of  Prof.  I'iazii  Smyth.  Had  his  paper  been  only 
recently  publi-'hed,  I  might  have  been  able  to  vlead  ignonmce  of 
its  contents,  but  it  U  one  which  was  poblisbed  in  1S69,  and 
which  1  have  read  several  tines  la  the  belief  that  it  coatain«  not 
only  the  iin.t,  but  likewise  the  nwat  coaplale  eoatrifaalion  to  this 
hnneh  of  knowledge. 

Having  nadc  thn  confcwii(ni,  let  mt  now  in  a  very  words 
endcavoar  to  render  dear  that  which  I  intended  to  say. 

TIm  hfiiothwk  advocated  in  the  leetnies  to  which  IVoC  Sonth 
aHailat  waa  tlat  whidi  represents  the  sua  as  most  powerfnl  when 
it  has  asnet  spots  on  iu  tmrface.  Nevertheless  ir  we  take  the 
obeervationB  of  Prof.  Smyth,  of  Mr.  Stones  and  of  Dr.  Kdpp«n, 
and  faring  tlMm  together,  we  are  le<!  to  think  that  perhaps  on  the 
whole  we  have  highest  temperatures  abont  those  times  when 
there  are  fewest  spots  on  the  sun's  sur&ce.  I  then  endeavoured 
to  diow  that  such  an  experience  was  nevertheless  not  incoB8i>tent 
with  the  hypalhesis  of  incrensed  tr  heat  daring  times  of  most 
SBn-iipot>. 

Anin,  if  we  take  rainfall.  \^  liilc  wc  find  that  perhaps  on  the 
whwe^ie  is  most  rain  durui ;  iniiL-^  of  maximum  sna-spot», 
y«t  there  are  certain  oaiions  uhich  foim  an  eacepHon  to  this 
cale.  Nor  is  thl*  to  he  wondered  at  if  we  rdhet  nat  die  direc- 
tion, as  well  as  the  inten<iity,  of  the  earth's  convection  current!) 
■nst  be  a^tcd  by  solar  variability,  and  bear  in  mind  that  lucal 
canses  have  a  very  puM  erful  inHuence  u|ion  rainfall.  Now  this 
last  remark  applies  to  temperature  aj,  well.  I  should  thCfeflKe 
be  prepared  t<i  h<ild,  simply  as  a  Vi'rhn:;  hypothesis — 

1.  Thai,  on  the  uholc,  the  temperature  on  land  may  be  less  at 
times  of  maximuoi  than  at  time«  uf  miiiinium  sun  spots, 

2.  1'hat,  on  the  uhi  lt.-,  '.lie  rainfall  i>ii  hmi  iiiny  lie  greater  at 
times  ■  if  maximum  Ui:»ii  n;  li  hps  of  minimum  sun-spots. 

3.  Tlint  while  a  ]>fn  "i  of  tci!ipcr.iturc  and  one  of  rainfall 
c  lincidiiiu  with  the  sun  sj>ot  pcrio'i  ]>ro!inl)ly  be  foun  1  at 
most  st.-i;ion-,  ncvcrlLelos  in  individiL.il  ^.l,a[ltle^  the  turmn;;- 
polnls  of  t!)f  c  itinKli  may  var)-  conHnlerably  from  the  lule  l-iid 
down  i-i  I  ami  2. 

4.  'I'hat  the  a'mve  order  of  phenomena  is  not  inconsistent 
with  the  hy{>  ahesi-,  tbnt  the  SBB  is  BMt  powerfid  whcB  there 
arc  mist  sjiots  on  il^  surf.->ce. 

In  conclusion  permit  luc  cordially  to  .i.'iscnl  to  the  remarks  uf 
Prof.  .Smyth  about  the  pissibility  of  rapid  rmtlire.-ilci  of  s  .lar 
heat  bcinj;  rcs^jjudcd  to  by  the  c.irtii  ;  i;  tuny  In.-  only  a  few 
hour*  .-ifier.N nrd>.  Hi;  M.iiiclr.i  ilr ci v.iti' m-.  arc  of  great 
interest  to  iho  e  wli.i,  Ulc  i<ui>o!vei,  (■>  licvt:  that  the  bond 
between  the  .sun  and  the  earth  is  more  intimate  and  sympathetic 


and  leas  formal  in  It-i  nature  tbaa  that  which  the  oldee 
tioot  of  a^onomcrs  have  been  aeaHtOBMd  to  inHgina. 
14,  Qacen's  Road,  Bayswatcr  BatvoUK  Stiwakt 


How  to  Prevent  Drowning 

I  OHSBavE  several  letters  in  Nature,  vol.  xjdv.  ppi.  loi   

126,  on  floating  as  a  means  of  preventing  drowtiinjf,  but  I  do 
not  think  the  la.st  word  v.  yet  «id  on  this  subject.  1  fully  agiee 
with  Dr.  Dudgeon  thit  no  rules  for  preventing  drowtiing  are  of 
any  practical  value,  and  also  with  Mr.  Hill  and  Dr.  iJudj^eon 
that  those  who  can  float  are  the  rare  exception!!.  Accordir^  to 
my  olifcrvati  in  not  one  in  ten,  in  fact  I  mi^ht  say  hardly  one  in 
loo  even,  of  i;o:)il  snimmers  can  float  In  fresh  water  in  any 
u  cful  f.i  hion,  i.e.,  lyinj;  mo'ionlc5s  on  the  water  and  breathing 
ea>ily.  The  obvious  rcA'-on  is  ihut  the  human  bxly  in  the 
natural  condition,  i.e.,  with  the  lung's  half  inflated,  is  specifically 
heavier  tlian  wa'.cr.  Many  persons  say  they  cin  float,  but  in 
most  cases  they  either  inflate  the  lungs  and  h  ild  the  breath,  or 
else  they  make  .slight  movements  of  the  hands. 

But  Dr.  Dudgeon  is  wrong  in  suppoMng  that  the  exceptions 
are  all  fat  men.  I  am  myself  a  ca.'«e  in  point.  I  am  slender 
almost  to  meaTrenes.-.,  and  yet  I  float  easily.  From  Iwiyhood  I 
have  been  fomi  of  all  athletic  sports,  and  cs;«cially  I  .im  a  prac- 
tised and  expert  snimmer.  I  swim  almi>st  as  easily  as  I  w  alk.  I 
fl.xat  even  in  fre-h  water  with  the  ntm'  i  t  ease,  and  for  any  length 
of  time,  breathing  ii  e,\nwhile  nauir  illy.  While  fl  iatinjr,  the 
whole  face,  a  large  area  on  the  clie-;,  a  small  spot  un  the 
knee*,  and  the  tips  of  the  toe^  arc  above  th^'  >^urf.<cc.  Breathing 
causes  the  body  to  rise  and  fall  gently,  so  iliat  the  exposed  aieM 
of  the  face  and  chest  increa^  and  diminish  alicrnately. 

It  is  evident  therefore  that  the  cases  of  |icrsons  who  can 
really  float  are  of  two  kinds,  vir.,  (i)  Those  «hi>  are  very  fat, 
and  (2) '■lender  persons  with  very  small  hones  and  i>roporiion- 
atcly  large  lungs.  This  latter  is  my  case.  I  never  knew  « 
hcawv,  awaealar,  hnge-bonad  Baa  wiihont  excess  of  iat  ^^  ho 
coidd  lloaL  Sm  amb  laalia  powerful  swimmers,  but  are  less 
easy  and  graecfol  in  the  water  than  thoee  who  are  slenderer. 
Kerkelqr,  OdiJoraiB,  Jnne  vj  Josnm  Lt  Comts 


Optical  Phenomeooa 
I  IRCLOtl  conies  of  photc^phs  from  two  acntives  (as  yon 
may  see  by  loohingattfae  posatsBlcnaieopieally)  ordw  Cydopean 
gaUeiy  at  Tiryos,  far  die  take  of  caOtaig  attentioa  to  the  opOcat 
phenomenon  shown  ha  it.  The  gallery  u  very  dnlc,  the  oafy 
light  entering  it  by  the  nairow  entrance  and  crrrioss  betweeu 
the  rocks.  At  the  extfeme  end  of  the  gallery  is  an  onenfaig  to 
the  sky  fawge  enongfa  to  pat  one's  band  through.  In  tte  nhoto- 
graph  this  is  shown  as  a  nucleus  by  a  black  speck  snmmaaed  by 
bright  li^ht,  around  which  a|i|>ears  a  dark  diele,  wluch  agun  IS 
encircled  by  a  halo  as  perfectly  rendered  as  otie  can  see  that 
around  the  moon  at  times.  The  dark  nucleas  is  larger  in  the 
negative  which  had  the  knoest  enonie  (die  irregular  lijshia 
around  are  only  th«&|^fisllfiigontnestnaesframkiac  openinga 
not  visible).  There  was  no  such  phenomenon  recognisable  to 
the  naked  eye. 

The  exposures  were  35  and  15  mia.  with  the  full  opening  of 
the  Ross  "  portable"  leaa  and  a  gdadne  pkte. 
Athens,  July  3  W.  J.  Stiilman 

[The  photographs  qnile  bear  oat  Mr,  StiUnaa's  statenwats. 
—Ed.] 

Implements  at  Acton 

Is  reply  to  the  Ittter  of  Mr.  Worthington  G.  Smith  (>fATURK, 
V  <1.  xxiv.  p.         the  Pal.-eolithic  implements  at  Acton  I  found 
in  a  gravel  pit  on  the  hill  we  t  of  the  North  Loivdon  Kaitvray, 
and  from  spread  gravel  which  wai  loea'.    Tbase  I  obtained  at 
I  fammersniith  occurred  in  t;ravel  raised  on  a  piece  of  ground 
(Mr.  butt's)  s.iuth  of  (Ireat  Church  1  ane,  where  building 
going  on.    They  consisted  of  a  hcllow  scra[)cr,  drill,  iVi:.,  which 
I  readily  found  ;  I'Ut  tlic  im]ilcmcnts  here  ^ccni  ruder  than  at 
.■\cton,  and  le---  easy  of  detecli  ni.    I  also  found  iniplementa  in 
ijravcl  raiscil  frn:n  the  f. mn  1ati:ins  of  the  neighb 'urinj;  hoeiaea, 
which  had  l)ccn  sjiread  on  some  newly -made  roads  soutb  of 
.Shejiherd  s  lluih,  l>t;uccii  the  Uxlirid^c  Koa  l  and  Ail<Hs<jti 
Koa  l  Stitioiis.    1  see  no  reason  for  supposing  that  the  imple> 
mcnts  here  or  at  1 1 amoieranith  oecoT  vader  dillbmit  caaditfotis 
from  those  at  Acton. 
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I  examined  carefulljr,  some  weeks  agO|  mum  CKteuive  heaps 
of  nnd  and  gravel  rai-ed  cm  A*  prtiwlwi  of  llw  WattMrorks 
Company  on  the  ri|{bt  aoran  uc  Hmmciiaiitli  SwptBUon- 
bridftk  bat  fcud  m  nwiiad  lioib.  The  Bravd  hen  auqr  be  of 


to  the  NnHlUo  fanpleBeBlB  cf  Aeton,  I  am 
tobnr  that  Mr.  Worthi^a Sb& fa ftuMiliar with 
i  that  there  are  specimoa  la  the  Fltt>RI*MS  CoUectkm. 
itevertheteBii  will  have  done  good  in  aiakuig  their 
\  more  generally  known. 
As  regards  the  qoartzite  pebble,  if  mrire  are  foond  on  UkC  lidds 
aboot  Acton  it  « ill  lend  to  ^bow  that  they  have  served  the  same 
parpose  as  thoae  in  S(>uth-Ea&t  Devon,  and  that  th«y  have  been 
oroqght  from  a  region  where  spcdmens  adapted  for  missiles 
nonld  be  fonnd  in  atnindaweet  vis.  the  sonth-west  coast,  as  grave) 
sections  and  gravel  pile  were  not  accessible  in  Neolithic  times, 
nor  would  they  hawe  piWMd  adequate  arsenals.  But  if  thepcSble 
I  found  at  Acton  were  acctdentally  derived  frr  m  the  Middlesex 
gravel  (which  contains  a  considerable  quantity  of  Midland  Bunter 
■MieriaD.'it  ia  remarkaUa  that  a  selection  should  have  been 
Bade  t^o  well cakofaMed  to deseive  a  Devonshire  neolithologbu 
Ji^jr  19  SriNCUi  Gca  Pssceval 


Aamrr  10  a.B.  of  the  6ih  iiiMant  two  ef  the  hdwwefa  on  this 
tea  weee  sitting  on  the  ground  (nitli  ifadr  badci  a|{aiaat  a 
dovcr  heialacli  aad  their  teet  towards  die  aortb,  having  in 
Aeatof  tnamaadoaArirlefka  wood)  engaged  in  eatii^  their 
lodi.  It  had  been  lafaung  aad  thandering  for  aboat  half  an 
hour,  bat  not  heavily,  mtil  toddcalf— In  the  words  of  one  of 
the  men — "a  flash  of  lightnlne  came  rijibt  at  as  as  if  it  were 
shot  out  of  a  gan."  This  man  had  his  knife  up  to  his  mouth  at 
the  time  in  the  act  of  eating,  and  he  dccri^rs  his  «en$Ation  as  a 
ftllia^^  lif  mm  1  1  in  his  ttnat  aod  che>t,  and  also  that  both  he 
aad  his  companion  felt  an  actual  push  against  their  >houldeni, 
which  iwayed  and  shook  ihem  to  a  coa-idcraWc  extent  from  the 
direction  of  the  fla^h.  The  other  man  was  blinded  for  about 
five  Oiinates,  and  they  were  both  much  dated  for  some  time. 
AJso  they  both  de  cribe  havmg  beard  a  -  harp  « his  somewhat 
resembling  the  quick  escape  of  steam  from  an  escape  valve  on 
oa  engine.  For  tv  o  da^  after  they  both  suffered  from  severe 
headache.  A.  HaUiJDN. 

Filstonc  Hail,  .shorebam,  Kent,  July  it 


THE  COMET 

TN  a  paper  read  to  the  Paris  Academy  on  the  nth 
*■  inst-  giving  further  ol»crvatiiMis  on  comet  b  1S81, 
M.WolfMys:— 

"The  analysis  of  theUgktof  tlie  comet  fninishea  liau 
as  to  the  constitHtioo  of  that  hody,  wUch  it  it  iaqMVtant 
to  consider  before  starting  any  hypothesis  as  to  its 
nature  and  mode  of  evolution. 

"I  have  examined  the  spectrum  of  the  nn.rt,  both 
with  a  highly  dispersive  spectroscope  mounted  on  ihc 
Foucault  telescope  of  o'4o  m.  aperture,  and  with  a  smaller 
instrument,  mounted  on  the  telescope  of  i  •20m.,  giving 
therefore  a  very  large  quantity  of  light.  This  spectrum 
is  triple  :  one  sees  (t)  a  continuous  spectrum,  broad,  but 
very  pale,  visible  in  all  the  regions  of  the  comet ;  (2)  a 
continuous  spectrum  nearly  linear,  and  very  bright,  given 
by  the  nuL'.eii , ;  (3)  the  spectrum  of  three  bands,  yellow, 
green,  and  blue,  characteristic  of  tite  light  of  all  comets 
exAmined  hithertou  I  have  never  been  ^le  to  see  die 
violet  liand. 

"The  eoatiiiaoiis  spectnmi  of  the  nadeus  indieaaes  the 
enatenoe  of  solid  or  liquid  natter,  faimbiotts  of  ttscif  or 
by  reflection.   I  have  suspected  in  the  strip  sooae  daiic 

interruptions,  (specially  in  the  region  near  witlMUt 
being  able  to  determine  their  jvosition.  The  presence 
of  these  dark  Iir.cs,  dcmons'.rattd  by  Dr.  Huggins"  photo- 
graphs, denote^  .1  rcikctcd  light,  which  can  be  no  other 
man  that  of  die  sun. 

"  The  nebulosity  which  forms  the  head  of  the  comet 
(hrea,  betides  the  eontinvoiis  pale  spectrum,  the  bright 


I  bands  of  an  incandescent  compound  x<is.  Tiic  researches 
j  of  M.  Ilassclbcrg  tend  to  n:>siniil.i:c  these  bands  to  those 
of  a  carburet  of  hydrogen,  piobably  accl>lenc.  Hcsidcs 
these  bands  one  sees  througboi:t  il.c  strip  foriiied  by  the 
light  of  the  nucleus  othi  r  pro'.iihcr  in  cs  \  cry  shnrt,  and 
paler,  which  seem  to  indicau",  in  the  liatti-r  ar.d  more 
luminous  parts  of  the  comet,  an  incandescent  atmosphere 
of  more  complex  constitution. 

"  When  the  slit  of  the  spectro.scoj)c  is  passed  over  the 
comet,  surting  from  the  head,  one  hnds  the  three  iKtada 
all  round  the  nucleus,  at  nearly  the  same  distance  irom 
all  the  sides.  They  disappear  in  the  tail  properly  so- 
called,  the  TOT  pale  spectrum  of  which  seems  to  be 
condituoiis.  Thus  only  the  nebulonty  aniiouiidiog  the 
audetts  eontaina  Incandescent  gasea.  The  light  the 
tail  comes  to  us  from  a  pidvertiient  matter,  luminous,  or 
simply  illuminated.    Such  are  the  data  of  spectroscopy. 

"  The  polariscopic  examination  of  the  comet's  light  com- 
pletes thcsc  first  results  I  used,  as  polari^cope,  a  quartz 
plate  [K.rp'.  ndi  ul.ir  to  the  axis,  giving  the  sensible  tint, 
and  a  iloublL-  if: r.ictin^  prL^ni,  pl  u  rd  between  a  collima- 
tor and  an  olj;,erMn;;  ti  lescopf,  in  place  of  the  prism  of 
a  direct- vision  spectroscope.  The  two  images  of  the 
nucleus  and  the  nebidosity  burrounUing  it  arc  projected, 
well  separate,  on  the  common  part  of  the  field  formed  by 
the  background  of  the  sky ;  this  is  the  process  indicated 
long  ago  oy  M.  Prazmowski  for  eliminating  atmospheric 
polarisation.  Under  these  conditions  the  nucleus  aad 
the  nebulosity  appear  both  distinctly  polarised  in  the 
median  plane  of  the  tail,  coosequentlv  in  the  plane  pass> 
ing  thnwgh  dto  sun.  Here  then,  at  least  in  all  parts  of 
the  nebulosity  round  the  nudeos,  we  have  reflected  li^ 
comiiig  ifom  the  sun,  and  a  non-gaseons  matter  possessed 
of  reflecting  power.  I  have  had  this  important  result 
verified  by  my  assistant,  M.  Gu^nairo,  and  by  several 
Stutlents  in  the  Ob-crv.itory. 

"This  proi:css,  so  .sensitive,  cvidentl)  L.ti.iiot  serve  for 
the  tail,  \shich  occupies  the  whole  held  of  vision,  and  does 
not  moreover  present  very  dihtintt  liuiits.  1  liave  vainly 
tried  other  polariscopcs — Savan's,  for  example.  It  would 
be  very  diAicult  besides  to  scpar.ttc  here  the  real  polarisa- 
tion of  the  tail  from  th  it  of  the  atmosphere. 

"  In  proportion  as  the  light  of  the  comet  is  diminished, 
the  spectrum  of  the  nucleus  becomes  paler  ;  its  colours, 
well  pronounced  on  the  earlier  d.i;.^,  arc  no  longer  seen 
except  on  the  side  of  the  red  ;  the  bright  bands  retain 
their  brightness.  The  green  band  is  always  distinctly 
limited  in  the  less  cefrangible  port  It  will  be  interesting 
to  knov  whether  the  coom^  leduced  to  tdescopic  bekhl- 
ness,  win  at  tfie  same  time  have  in  Uf^reduoad  to  utat 
of  an  atmosphere  purely  gaseous. 

"  On  June  29,  at  5h.  49m.  sidereal  time,  during  my 
pol.ariscopic  observations,  a  small  st.nr  was  found  in  the 
nebulosity,  at  a  very  short  distance  from  the  nucleus.  Its 
image  had  not  undetsone  any  diange,  either  of  brightness 
or  of  form." 

At  the  same  scame  M.  Thollon  communicated  a  noteof 
spectroscopic  observations  of  the  comet  as  follows  : — 

"These  observations  were  made  «ith  a  dircct-vibion 
spectroscope  which  MM.  Henry  of  the  Observatory  were 
S^Md  enon^  to  lend  me.  The  dispersion  is  that  of  an 
ordinary  pnsm.  A  micrometer  eye-piece,  with  point,  giving 
i-20oth  of  a  millimetre,  enables  one  to  mafce  measure* 
ments  of  very  high  precision. 

"  In  the  night  of  June  24  I  made  my  first  observations 
and  measorements.  The  nucleus  presented  then  a  venr 
brilliant  continuous  spectrum,  on  iraich  no  tmce  of  bamfa 
could  be  distinguished.  On  the  violet  side  Ik  extended 
beyond  the  line  C.  The  parts  next  ^e  nodeus  likewise 
gave  a  continuous  spectrum,  on  which  the  bands  were 
still  invisible  ;  thc\  only  appeared  a  little  further  on  and 
faintly.  In  the  coiumiious  >pectrum  I  have  ;ho'.i|;ht  I 
perceived  several  limes  a  very  complicated  system  oi  dark 
lines,  and  occaamaally  I  heheved  I  saiv  in  the  spectrum 
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bright  parts  having  the  aspect  of  short  lines,  not  occupying  , 
the  whole  width  of  the  spectrum.    This  was  perhaps 
merely  a  result  of  fatigue  of  the  eyes  ;  these  phenomena 
were  only  produced  during  the  first  two  nights. 

"  It  appeared  to  me  important  to  follow  the  modifica- 
tions the  spectrum  might  undergo  asAecomet  went  away 
from  the  sun.  These  modifications  were  produced  irith 
perfect  distinetaeei.  In  the  spectrum  of  the  nucleus  the 
vMel  radiations  were  extinguished  first.  About  June  30 
the  most  refrangible  part,  commencing  iritli  the  gieen 
band  (X  =  !;i6),  had  sensibly  lost  its  brightaeM  and 
becarne  invisible  in  the  region  G,  while  the  yellow  and 
red  appeared  to  me  as  bright  a^  on  the  first  day.  The 
bands,  masked  at  first  by  the  brightness  of  the  con- 
tinuous spectrum,  became  each  day  more  visible  in  the 
neighbourhood  of  the  nucleus,  and  during  the  night  of 
July  I  th^were  perfiectly  diathigitisbed  on  the  nucleus 
Itself. 

"  The  measurements  successively  made  of  the  b  inds  of 
the  comet  and  of  those  of  the  alcohol  flame  led  me  to 
conclude  the  identity  of  the  two  spectra.  The  green  band 
however,  the  most  brilliant,  seemed  a  little  more  refiracted 
fat  the  comet  than  in  the  flame.  To  submit  this  matter  to 
a  decisive  test,  a  total  reflection-prism  was  adjusted  on 
the  alit  ao  as  to  cover  half  of  it.  On  pladng  the  two 
ioectca  together  I  obaerved  that  tliejr  were  strilaorijr 
similar  when  thi^  bad  the  sane  brighOMsa,  bat  diat  tbe 
green  band  appeared  indeed  more  refracted  in  tbe  comet 
when  tbe  spectrum  tit  tbe  flame  was  mora  briOiant  The 
comparison  made  directly  between  the  two  spectra,  and 
the  perfect  coincidence  of  the  bands,  dispense  with  the 
necessity  of  giving  numbers  furnished  hy  my  micrometric 
measurements.  They  would  not  add  anything  to  the 
Certainty  of  the  result. 

"As  to  the  violet  band,  it  has  not  been  possible  for  me 
to  see  it  in  a  certain  manner,  even  Uaiu^'  a  very  small  1 
dispersion  and  a  very  small  ocular  enlargement.  There  ' 
is  not  in  this  fact  anything  surprising,  if  we  take  account 
of  atmospheric  absorption  and  of  variations  of  brightness 
undergone  by  the  violet  band,  when  the  experimental 
conditions  are  varied.  We  know  that  in  the  ordinary 
flame  of  alcohol  it  is  very  brilliant ;  but  if  this  flame  be 
cooled  by  means  of  several  folds  of  metallic  sheeting,  it 
becomes  very  weak  and  tends  to  disappeart  while  the 
other  bands  sensibly  retain  their  habitual  aspecL 

Continuing  my  obsemtfems  till  tbe  present,  1  have 
found  the  continuous  spectrum  of  the  nucleus  diminish 
progressively  in  brightness  and  extent,  especially  on  tbe 
violet  side.  At  present  it  has  the  aspect  of  a  thin  lumi- 
nous thread,  hardly  pas-iing  beyond  the  line  F.  The 
bands,  on  the  other  liand,  seem  to  have  retained  their 
intensity  in  the  head  of  the  comet.  In  the  tail,  and  to  a 
distance  from  the  nucleus  equal  to  twice  or  thrice  the 
diameter  of  the  head,  they  are  still  seen,  but  very  faintly. 
Further  on  one  sees  only  a  continuous  spectrum  due 
perhaps  to  the  light  of  the  moon  diffused  by  the  haze, 
pretty  thick  during  the  last  nights  of  observation. 

"  It  seems  to  result  from  this  that  the  cometary  mass  is 
formed  in  part  of  an  incandescent  gas,  characterised  hj 
the  spectrum  of  bands,  and  in  part  of  solid  or  liquid 
matter,  likewise  incandescent,  but  in  a  state  of  extreme 
division^  emitting  a  white  light  which  belongs  to  it,  and 
capable  of  nflocdqg  in  a  certain  proportion  the  light  it 
teceim  Anm  a*  suD.  AU  the  mctroscopie  ebseivft- 
tions  hfthcfto  made  on  comets  faMUeate  tbe  exisMMe  of 
carbon  in  the  gases  producing  the  band- spectrum.  Dr. 
Ilu«n?ins  bas  given  this  conclusion  a  striking  demon- 
Str.ition  by  showint:,  with  photography,  the  existence  of 
two  bands  of  carljon  in  the  ultra  violet  spectrum  of  the 
comet. 

"  1  have  the  honour  to  submit  to  the  Academy  three 
drawings  representing  (i)  the  spectrum  of  the  alcohol 
flame,  (2)  the  spectrum  of  tbe  comet  during  the  night  of 
Jane  24,  and  (j)  Oe  same  spectium  00  July  1." 


IVIDTH  OF  MR.  RVTHERFURUS  RULINGS 

BY  the  direction  of  C.  P.  Patterson,  the  Superintendent 
of  tbe  U.S.  Coast  and  Geodetic  Sorvey,  I  have  long 
been  engaged  in  the  precise  measurement  of  a  wave- 
length of  light,  in  order  to  obtain  a  check  upon  the  secular 
molecular  cbu^gea  of  metallic  bars  used  as  sundards  ot 
length.  In  advance  of  tfie  poUication  of  this  work  it 
may  be  oselbl  to  say  I  have  fooad  that  the  doaestfliled 
diftactloo-plates  by  Mr.  Lewis  Rutberfurd  have  •  mean 
width  of  ruling  which  varies  in  different  specimens  firom 
68078  to  68082  lines  to  the  decimetre,  at  70"  F.  There  is 
a  solar  spectral  line,  well  suited  for  precise  ob'^erx  ation, 
whose  rninitnum  deviation  with  one  of  Mr.  Ruiherfard's 
plates  in  the  spectrum  of  the  second  order  with  the  closest 
ruled  plates  is  45"  01'  56'  at  70"  F.  I  would  pro{>ose  that 
this  line  be  adopted  as  a  standard  of  reference  by  such 
obser\-ers  of  wave-lengths  as  desire  to  escape  the  arduous 
operation  of  measuring  the  mean  width  of  their  nilings  ; 
for  by  means  of  the  measures  which  are  shortly  to  be 
published  it  will  be  possible  to  deduce  from  the  minimum 
deviation  of  this  line  produced  by  any  given  gitter,  the 
mean  width  of  that  gitter,  and  consequently  the  wave- 
length of  any  other  line  whose  deviation  bas  been  observed 
with  it.  The  accuracy  of  dila  method  will  gready  eicceed 
that  of  assuming  Ai^trfimVi  aDflosores  to  be  correct.  The 
wave-length  of  the  one  in  qoestion  teill  subject  to  some 
corrections  which  may  be  COnsitdefable)  is  5624835. 
Angstrom  gives  562336.  C  S.  PsntCB 


CITY  AND  GUILDS  OF  LONDON  INSTITUTE 

TT  would  secin  as  if  at  last,  after  long  years  of  waiting, 
•*■  there  were  some  hope  tlial  the  views  which  for  the 
last  quarter  of  a  century  have  been  so  persistently  advo- 
cated touching  technical  education,  were  about  to  bring 
forth  more  fruit  in  London. 

In  season  and  out  of  season,  since  the  note  was  first 
sounded  by  the  late  Prince  Consort,  one  far-seeing  advo- 
cate after  another,  and  among  these  we  must  specially 
name  Mr.  Samuclson,  Mr.  Mundella,  and  Sir  Henry  Coli^ 
have  cried  in  the  wilderness  touching  die  need  of  more 
scientific  instruction.  At  last  it  does  seem  as  if  there  is 
an  awakening,  as  if  a  part  of  the  idea  was  lealiaed  In  the 
Institute,  the  rbundation-atone  of  which  was  kid  at  Sooth 
Kensington  on  Monday  by  tbe  Prince  of  Wales.  No 
doubt  in  tbe  building  which  has  been  begun  a  national 
school  of  science,  theoretical  and  applied,  worthy  of  a 
cotmtry  like  ours,  may  grow  up.  Mr.  Mundella  will 
rejoice  that  at  last  he  has  an  opportunity  of  carrying 
out  with  something  like  adequacy  the  views  on  education 
of  which  he  has  been  so  long  a  strenuous  advocate.  We 
hope  next  week  to  give  a  detailed  description  and  illustra- 
tion of  the  new  building  ;  and  meanwhile  will  content 
ourselves  with  briefly  referring  to  what  took  place  on 
Monday. 

The  company  present  to  receive  the  Prince  of  Wales 
was  large  and  distinguished,  including  many  eminent 
men  of  science.  The  Lord  Chancellor,  as  Chairman  of 
the  Institute,  addressed  the  Prince,  expressing  the  gratifi- 
cation of  the  Council  that  His  Royal  Highness  had 
consented  to  become  pnsident.  Tbe  Lord  Chanodlor 
th»enoed  the  growth  of  the  Institaieaiidthecftfttor 
the  Gty  GnlMs  to  improve  the  technical  edtieation  of  the 
country. 

"Since  July  of  last  year,"  the  Lord  Chancellor  said, 
"the  (late  of  the  incorporation  of  the  Institute,  its 
worlc  iia-i  .satisi.ictorily  increased,  and  the  Council  liavc 
a  lively  and  j^raufid  recollection  of  the  assistance  and 
encour.agcment  afforded  to  them  by  His  Royal  Highness, 
Prince  I.eopold,  Duke  of  Albany,  who  in  May  List  laid 
the  foundation-stone  of  the  Fin'sbury  Technical  CoUeg^ 
a  coOege  that  has  been  esuUidied  Iqr  dds  lostitntc^  aad 
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which,  when  erected,  w-ill  be  the  first  building  in  the 
metropolis  exclusively  dcvntcd  to  technical  teaching. 
Pending  the  completion  of  the  Kinsbury  Collejjc,  in- 
struction is  being  given  to  a  large  and  increasing  number 
of  artisan  students  in  some  of  the  applications  of  chemical 
science  to  manufactures  and  industri.il  operations,  and 
also  in  that  new  and  widely  opening  field  of  Labour  and 
invention — the  application  of  electrical  science  to  the 
transmission  and  conservation  of  energy.  Instruction 
will  also  be  provided  in  that  coltace,  when  finished, 
for   those    who   are  engaged  in  various  handicraft 
t»des,  and  it  is  hoped  that  this  kind  of  teaching, 
which  is  gradually  taking  the  place  of  apfuenltoeriup 
in  FfUK^  Getmanv,  and  Sweden,  will  help  in  tfali  countr>' 
to  stmptaMntf  wiuout  wppiMitUgi  wnmAop  tmining. 
The  Institute  n  also  endenvouriiw  to  advance  technical 
education  in  a  large  ounnber  of  towns  in  the  United 
Kingdom  by  holding  annual  examinations  in  technology, 
and  by  encouraging,  in  cdnncction  with  these  examina- 
tions, the  formation  of  evening  classes  for  artisans,  by 
assisting  in  the  payment  of  teachers  of  technical  subjects. 
During  the  early  jwrt  of  the  present  year  more  than 
eighty  such  cl.isses  svcre  in  operation,  and  it  is  sati>fac- 
tory  to  know  that  the  number  of  canilidates  recently  ex- 
amined by  the  Institute  in  different  branches  of  techno- 
logy was  1563  as  compared  with  816  in  the  previous 
year.    But  it  is  to  the  Central  Institution/'  the  Lord 
Qiancellor  went  on  to  say,  "  the  first  supporting 
pillar  of  which  your  Royal  I  i  ighncss  las  graciously  con- 
sented to  set  this  day,  that  the  Council  look  to  crown 
their  endeavours  and  give  unanimity  to  all  their  efforts; 
In  this  odlegi^  from  which  the  entire  work  of  the  Insti- 
tnte  win  he  miected,  instruction  of  a  higher  and  more 
advanced  character  will  be  given,  adapted  to  the  wants  of 
those  who  will  be  engaged  in  professional  or  commercial 
pursuits,  in  which  a  knowledge  of  some  liranch  of  mecha- 
nics, physics,  or  chcniistrj-  in  its  practical  ap),>lic,it:oM  will 
be  found  not  only  serviceable  but  almost  indispensable. 
The  building'  when  completed  will  Ik;  sujjplied  witli  labo- 
ratories, in  which  the  most  ilelicate  operations  can  be 
carried  on,  with  workshops  in  which  the  various  branches 
of  mechanical  and  electri.-al  ent;inecring  will  be  taught, 
with  studios  in  which  applied  art  may  be  practised,  and 
with  a  lecture-hall,  theatres,  and  class-rooms  in  which  the 
principles  of  science  will  be  explained.    Here,  it  is  antici- 
pated, will  receive  their  professional  training  the  sons  of 
manufacturers,  many  of  whom  have  hitherto  been  com- 
pelled to  pursue  their  studies  abroad— in  Germany,  in 
Switserland,  in  France,  or  in  America,  in  all  which 
coontries,  for  some  time  past^  techniea!  colleges,  such 
as  this  Central  Institution  is  intended  to  l>e,  have 
already  flourished.     Here  it  is  expected!   that  arti- 
sans  who    have    shown    merit    ana    have    won  dis- 
tinction at    the    branch    or    provincial    colleges  will 
complete  the  training  which  may  qualify  them  to  act  as 
managers  and  superintendents  of  works.    Some  of  these, 
it  is  hoped,  will  obtain  their  education  in  this  colle^'e  by 
means  of  scholarships  to  be  established  by  the  Institute 
itself.  pioLisibly  by  provincial  collej;es.  tr.ide  societies,  or 
Other  public  bodies,  or  by  private  individuals  who  may  be 
interested  in  the  promotion  of  technical  education.  And 
here  it  is  anttcipa^  will  be  trained  that  body  of  technical 
tendmSi  of  wvom  there  is  in  l£ngland  at  the  present 
moment  so  great  a  need,  who  will  carry  with  them  from 
this  ooll^  into  the  manufacturing  centres,  to  be  there 
imparted  to  other  students,  a  knowledfe  of  the  theoryand 
tlie  pra^iee  of  vaiioas  crafts  and  mdnstiies.  This  Insti- 
tution will  not  be  established  as  a  rival  to  any  other  exist- 
ing seat  of  learning  ;  least  of  all  to  the  excellent  schools 
situated  in  this  neighbourhood,  which  for  some  years  past 
have  been  the  means  of  offering  to  hundreds  of  voung 
men  .md  women  a  knowled(;c  nf  the  principle^  of  scietice 
and  art.  The  aim  of  this  institution  will  be  to  supplement  j 
the  teaching  of  those  aehooils  by  giving  iastniction  in  the 


practical  application  of  science  and  art  to  the  tr.idcs  and 
industries  of  the  country,  and  by  cultivating  and  en- 
deavouring to  stimulate  inventive  genius.  It  is  theretorc 
hoped  ancl  anticipated  that  the  sister  institutions,  repre- 
senting pure  and  applied  science,  will  work  in  harmony 
with  each  other,  forming  an  alliance,  the  cftcct  of  which  w  ill 
be  to  raise  the  intellectual  status  and  to  improve  the  techni- 
cal knowledge  and  practical  skill  of  the  working  classes  of 
this  country,  and  so  to  increase  its  industrial  prosperity. 
It  gives  me  great  pleasure  to  be  enabled  to  add  that  it 
has  seemed  fit  to  Her  Majesty  to  recognise  on  this  occa- 
sion the  eminent  services  of  Mr.  Bramwell,  the  indefatig- 
able chairman  of  the  executive  committee  of  the  institu- 
tion,  bjr  signifying  Her  Majesty's  gracious  intention  of 
coofennng  upm  that  geotkmuthe honour  of  knighthood. 
It  is  antieipBted  diat  the  cost  ef  this  building,  when  fiilly 
equipped  with  the  apparatus  and  appliances  needful  for 
technical  instruction,  will  not  fall  far  short  of  75,000/.  Of 
this  sum  31,000/.  has  been  alrcad  subscribed  by  the  wor- 
shipful companies  of  Fishmongers,  Goldsmiths,  Cloth- 
workers,  and  Cordwainers ;  the  grant  of  the  Drapers' 
Company  having  been  appropriated  to  the  Finsbury  Col- 
lege ;  and  it  is  e\i)ected  that  atxiut  24,000/.  will  be  saved 
from  the  annual  income  of  the  Institute  during  the  building 
of  this  college.  The  Council  therefore,  after  paying  the 
amount  which  is  due,  will  have  at  their  disposal  only  an 
estimated  sum  of  about  55,000/.,  and  they  look  to  the 
liberality  of  the  Livery  Companies,  both  of  those  who 
have  and  of  those  who  have  not  as  yet  subscribed  to  the 
funds  of  the  Institute,  to  make  good  the  balance  of 
20,000^,  so  that  the  building  of  this  college  may  be  com- 
pleted at  once  and  as  a  whole,  in  stria  accordance  with 
the  plans." 

Toe  Prince  of  Wales  in  reply  made  some  forcible  and 
sensible  remarks  on  the  necessity  to  this  country  of  im- 
proved technic  il  education    education  in  thinL^s  as  con- 
trasted with  words — if  we  are  to  keep  our  place  ainon^'  the 
o'.b.ei  industrial  nations.     "<  thcr  n.itions,"  the  Prince 
said,  "  which  did  not  possess  in  such  abundance  as  (ircat 
Britain  coal,  the  source  of  [jowcr,  and  iron,  the  essence  of 
strength,  compensated  for  the  want  of  raw  material  by 
the  technical  education  of  their  industrial  classes,  and 
this  country  has  therefore  seen  manufactures  springing 
up  evcr)^here  guided  by  the  trained  intelligence  thus 
created.    Both  in  Kurone  and  in  America  technical  col- 
leges for  teaching,  not  tne  practice,  but  the  principles  of 
science  and  art  involved  in  particular  industries,  hM  been 
organised  in  all  the  leading  centres  of  industry.  England 
is  now  thoroughly  aware  of  the  necessity  for  suppleneatbw 
her  educational  mstitations  by  colleges  of  a  nfce  nature.' 
The  new  building,  the  Prince  remarked,  will  be  of  consi- 
derable benefit  to  the  whole  kingdom,  not  only  as  an 
example  of  the  Institute  devoting  itself   to  technical 
training,  but  as  a  focus  likewise  for  uniting  the  different 
technical  schools  in  thcmctropolis  .ilre.idy  in  existence,  and 
as  a  central  establishment  also  to  which  promising  ~tudents 
from  the  provinces  may,  by  theaid  of  scholarships,  be  brought 
to  benefit  by  the  superior  instruction  which  London  can  com- 
maiul    I  he  Prince  reminded  his  audience  that  the  re.ilisa- 
tionof  the  idea  of  suchacollegewasoneof  the  most  cherished 
objects  which  his  father  had  in  view.    "  It  is  to  me,"  the 
Prince  stated,  "a  peculiar  pleasure  that  the  Commis- 
sioners of  the  Exbibhioo,  of  which  I  am  the  president, 
have  been  able  to  contribute  to  your  present  uiportanC 
nadettaking,  by  gi^g  to  yon  the  ground  upon  whidi  the 
pireaeBt  college  is  to  be  erected  with  a  sufficient  reserve  of 
luid  to  insure  its  future  development.   By  consenting  at 

C request  to  become  the  president  of  this  institute  I 
!  it  may  be  in  my  power  to  benefit  the  good  work, 
and  that  our  joint  exertions,  aided,  I  trust,  by  the  con- 
tinued liberality  of  the  City  and  Guilds  of  London,  may 
prove  to  be  an  example  to  the  rest  of  the  country  to  train 
the  intelligence  of  industrial  communities,  so  that,  with 
the  mcreasii^  competition  of  the  world,  Enghud  may 
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retain  her  proufl  prc  c-mincricc  as  a  inanuf.icuiring 
nation."  Anjong  the  articles  depi)';ito<l  in  the  stone 
were  copies  of  the  Times,  Nature,  and  the  City  Press. 


NOTES 

Thb  Grab  im  mednl,  iii>aitute<l  lA  coaaeatiaa  widi  the  PbUQ- 
sophicnl  Sociiiy  of  Gln-^o.v  (Chetnieal  Section),  for  tbe  en- 
cour4>;craent  of  chemical  rcv^-rcli,  an  l  .ipon  to  cora|M:!itii>ii  to 
all  chcmi  ts,  has,  on  the  recDnnienilatiou  of  Prof.  ^Yiilillus^)n, 
F.K.S.,  the  aljarliciU  jf  in  the  coinpetiliM,  been  awarded  to 
Mr.  James  Mactear,  F.CS.,  F.I  C,  for  %.  paper  entitled  "  Some 
Reteaiubes  on  tiK  Reactions  inrolred  ia  the  Lebhne  Frooewof 
AlkaU  Mwahdaie." 

TitK  fifty  fn  irih  tncctin;!  of  ihe  Ge:iiian  Association  of  Natu- 
ralists .-lad  I'bv^i  '^-in-i  iU  he  held  af  Salzburjjon  Septemlwr  l8  24 
next.  From  the  liNt  of  .iMr  ^  »  c  n  itv?  tli..' f  ill  iwin.;  : — Dr.  vjn 
Peltcnkofcr  (Munich),  on  the  .>oil  aixl  its  c  jinicctioa  with  the  health 
of  man ;  Ilerr  Mejmert  (Vienna),  on  the  laws  which  govern  hum  in 
tboi^fhta  tnd  aelioiis;  Dr.  von  Oppolnr  (Viesaa),  on  the  qnet- 
dm :  Is  Newton's  law  of  grttitation  snffident  for  the  expbav 
tion  of  the  mo;i m  fif  hcavc-.!y  h  iMc-s,  and  arc  there  rci  oiis  to 
desi^ate  it  only  as  approximately  true  ?  Hcrr  Mach  (I'ra^ue), 
on  natural  bi-st'iry  tenchinj.  All  these  addretses  (licsides  one  by 
•Herr  Weismann  (Freibi»g-iin>Bresgaa),  tbe  sahject  of  which  ia 
not  yet  fixed)  will  be  detivered  at  tbe  general  neeitngs.  For 
the  entertainment  of  visitors  .'ufficieut  preparations  will  l*e  made; 
the  prograuunc  cuumcrates  social  gatherings,  concerts,  and 
CMUMODB  into  the  dumung  Beicbbowliood  of  SoUnbs; 

The  GeraiU  Society  for  Anihi');  ol>yy,  Ethnolo^',  anil  Pre- 
historic Research  will  meet  thi-  yeir  ai  Kati.boa  on  Augu-.t 
S'lO  next.  Tbe  proL;r.i:!iine  of  the  mecti-i;;  i»  a  very  varied  one. 
la  the  fitct  place  the  memben  will  ^isit  the  curiosities  and  col- 
lections  of  tbe  nodent  rity  itself  and  tbe  numerous  Roaoan  anti* 
quitici  in  the  iiei  .h'.  urh  1  <1.  A?  the  Koimn  necropoli-  n-ar 
Knmi'l'.nuljl  sunic  cxoivaii  MIS  will  be  midc.  AtWrc  scs  will 
be  deliver -d  on  the  Knman  iicri'>.l  in  Germany,  "n  the  period 
of  serial  tombs,  on  the  pre-Roman  metal  ajjc,  on  tbe  stone 
period,  and  on  uubropologicnl  questi->ns  generally. 

Ow  Satmrday  the  Prmce  of  Wales  opened,  at  South  Ken- 
•iaCtoo,  the  Intenntioiud  Medical  and  Sanitary  Exbibiiijn 
wbidi  is  being  held  in  conneeti'm  with  the  f  irtheoning  Medi- 
cal Conjure  %  I'p  tn  the  [  rc-cnt  nearly  2000  nc,iil>er»  of  the 
medical  profc»>iou  have  signified  their  intent)  iU  of  at  cnjiog  the 
Congress. 

Ar  ihe  Annual  Geni;ral  Mcclinj  of  the  Society  o'  Aits 
medal,  .•  ere  a«an!c  l  aa  foil  )ws  for  p3[iers  read  at  thj  nKctin^s 
of  the  .Society  ;  — I'n  f.  A.  Graham  I!cil,  E,  V.  I>lward>  (o'  the 
Trinity  Iluu>e),  Mr.  Alex.  Siewen*,  Sir  Bartle  Frere,  Mr,  J.  V. 
Badiinan,  Prof.  Peny,  Sir  Richard  Tempta^  and  Mr.  J.  M. 
Madean. 

Amomc  recent  valuibleaddition^of  moddaof  shipttothecol- 
leelioB  now  being  exhibited  in  the  galleries  sotith  of  tbe  Royal 

II  jrticnltura)  Gardens  is  a  nhole  m  del  of  the  UvaJia,  showing 
in  miniature  a1!  the  dilaiK  of  that  n-  tcd  yacht.  It  is  lent  by 
the  l  uiliicr-,  M'.-  r-.  J<ilin  lilil-.i  .;■  ,1  I  n.  The  1. on  Ion  and 
Glasgow  hhipbudding  and  L"^iiiccrin^'  Company  have  lent  liaJf- 
block  model'*  of  three  of  iheir  &tcam  hips,  and  by  an  ingenious 
Me  of  Biiiron  bi  DMoaling  tbcte  the  whole  of  each  vesad  it 
lepnieBled,  and  fore  and  aft  viewa  can  be  oonvaaiaMiy  ttndlcd. 
There  are  many  other  admirable  models. 

The  geolot^cat  distribution  of  e  ider  ic  eatinla  England  ha* 
been  made  the  subject  of  a  recent  i  aper  by  Ftaf,  Labonr  of 
Newcaitle.   Me  diows  that  there  is  on  the  wbok  a  atriking 


sameness  in  the  diitribution  in  this  country  and  in  France,  where 
Dr.  de  St.  I.a^jcr  of  I.yon-i  has  ful^y  invcitigntcj  the  facts. 
One  important  point  only  he  considers  to  t>c  ci>lablished  as 
COMWon  to  those  rocks  on  which  goUrc  docs  not  occur — tbe 
abaence  of  Uaeatone  togieUier  with  that  of  neiAllic  impnritiea. 
In  both  coontries  tbe  rock*  wbicb  support  most  goitre  are  sncb 
as  arc  b  jih  ca'carc.ius  and  metalliferous.  Hut  there  are  plenty 
of  facts  to  show  that  metallifcrouH  impu  itici  alone  cann  »t  be 
credited  with  tbe  origin  of  the  disease,  chc  the  Devonian  and 
the  granite  wouM  surely  not  be  free  from  it.  Neither  will  the 
absence  of  Inncitaae  alone  be  soffioicnt  to  cheek  die  growth  of 
tlie  disease,  else  tbe  lignitiferoas  beds  of  France  and  the  fcrm- 
gin>us  sands  of  the  Weald  wonld  n  it  support  it.    (Dr.  de  St. 

Lager's  conclusion  is  that  cn  le.nic  goitre  coincides  witt  SMlalli* 
feroas  deposit  ,  ir  ^n  pyrites  bcin^  in  the  fir^t  rink.) 

The  IlandlKxik  of  the  Vertebrate  Fauna  of  IheCounty  of  Vork, 
by  W.  E.  Clarke  and  W.  D.  Roebuck,  the  secretaries  of  tbe 
YorkshiM  Nalvralists*  Unioiv  is  expected  to  apfwar  about  the 
bcghmfaig  of  August.  The  work  will  dtow  what  spedes  are^  «r 

have  been,  within  historical  pcriois,  found  in  Yorkshire.  The 
authors  are  enabled  to  enumerate,  a>  such,  50S  species  out  of  a 
total  British  liit  of  756,  a  fauna  &u,:cri^r  in  numerical  extent  to 
that  of  any  other  county  in  the  Uriti&h  Isles.  The  list  includes 
46  manunals,  more  than  ^no  birds  (doubtful  species  being  ex* 
duded),  12  reptiles  and  amphibians,  and  upward*  of  150  fitliea. 
Foreomparison,  the  Brittih  species  found  in  Yorkshire  are 
abo  enumerated,  .Application  sh  ■uld  he  made  to  the  above 
named  ejcdIIc  ucii,  9,  Commercial  BuildinjjN,  I'luk  Kow,  LccJs. 

Tllfc  .M.uitie  excursion  of  the  Birminfihanfi  Na'urrxl  History  and 
Microscopical  .Society  to  Oba  i  tlii.  year,  which  cxtende  1  from 
July  I  to  July  12,  proved  a  great  saccess,  and  fully  answered  the 
expectadoiis  of  iu  pronuiters.  Thuiy-t«x>  Meudwn  joined  tlie 
excHfiioiii,  indadiitj  l>r.  Thootas  Wri^  F.R.S.,  tite  Pmldeiit 
of  the  Midknd  Union  of  Katural  History  Soele^,  and  Mr.  C 
D.   llamel,   Kx  President  of   the  Tauworth    jS'ati;ral  History 
.Society.    There  were  also  several  ladies.    \  little  steamer — the 
Curinv — af  abnut  twenty-five  tOQS  burthen,  was  chartered  for  a 
week.   Dredging  operation*  we  «  carried  on  daily  in  the  Bay  of 
Obaa  and  the  tieljhbouihood  in  depths  varying  from  fifteen  to 
fifty  fathjm-,  under  the  superintendence  of  Mr.  Ivimund  Tonks, 
U.C.S.,  and  Mr.  W.  R.  lluyhcs,  F.L  S.    A  mo^l  inlcre  ting 
and  beautiful  c  jllcction  of  a  .imaLs  w  as  taken.     'Ihc  speci- 
mens included  fine  esamples  of  the  Alcyonarian  aoophyics.  The 
Echinodcnns  emfaraeed  many  genem  feam  Amtnltm  (roaatftiJit) 
through  the  gronp  to  IMothuria.   The  HoUoioa  wen  aot  wy 
numerous,  but  they  included  several  rare  forms.    A  few  in- 
tcrc  t;nj;  fi  hcs  v.crc  taken,  including  the  I.ump-Sucker.  The 
sf>ecmicns  will  be  examined  by  siiectalists  and  re(>orted  to  the 
.Society  in  due  course.    Those  Members  who  did  not  enj^.-vjjc  in 
the  dredging  had  good  opportunities  of  botaniking  and  geolo* 
gising,  the  indefatigable  hoodrary  secretary,  Mr.  Mocley,  having 
arran.i;e<l  a  r^crie.  of  cxcur-i  iis  to  the  princi,  al  plaoca  of  interest 
in  the  diiiric.     On  hunJay  evenings  July  3  and  July  lo,  Dr. 
Wiigh'.  ;'.l- )  gave  by  request  addresses  "  On  the  Ha-altic  Korma- 
li  ins  of  Staflb  and  lona,"  and  "  On  Ghwiation,"  wliich  afibidcd 
great  gntUieation  to  the  Memlien.   In  the  etwiags  demonstc*' 
tions  were  given  by  the  microrcoiK  and  otherwise  on  tbe  more 
interesting  forms  of  life  taken,  by  Prof,  liridge,  Mr.  W.  P. 
Mar  hall,  Mr.  W.  K.  Hughe-,  and  Mr.  G.  W.  Talt.    Ity  the 
courtesy  of  Mr.  R.  11.  Scott,  of  the  Meteorological  Office,  tde- 
gnms  were  received  daily,  giving  the  wcathci  I'orecasLs  for  tte 
■onow,  which  enabled  llie  memtieni  10  make  their  ams^^ 
ments.   At  the  termination  of  tbe  excursion  votes  of  thanks  w«m 
acconied  to  tl.c  leaders  of  the  |  a.'-ty,  who  rendered  assistance  in 
various  ways,  and  a  resolution  was  passed  selecting  the  Channel 
Idands  as  oie  piaee  Cor  tbe  oeat  Miriiie  cataatdoii. 
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Tm  GcrauinGoveniiiMnt  lutbeen  requested  by  many  emittent 

hydrologists  to  c»labli»h  a  hydrola^jical  "  Kciclii-Ccnlraliitcllc.' 
They  coiuider  bydrological  researches  extcading  over  Ltie  whole 
Empire  neceawry  for  the  general  welfare  with  regard  to  the 
utUisatioa  of  water  and  for  Um  genecml  prolecUonof  arable  land* 
againct  floods  aad  lremdaHoM«  Aa  dwte  vewardtea  would 
necessarily  often  be  c  ombined  with  mctc  >rolo  jical  observations, 
it  is  proposed  to  connect  the  Hydrolc^cal  Office  with  the  Meteo- 
rological Central  Office.  The  w  ork  would  have  to  be  d me  princi- 
pally by  byJrologuts  and  metcorologUts,  but  the  staff  would 
bftTC  to  ooBfriie  gcolo^st*,  agrt«altHri4%  and  fore»t-reiigea. 

The  news  that  in  the  I'a  t  irat  Moor  of  L>ejbjer^  (divttict  of 
Kinkjoblng,  Jutland)  a  carriage  of  the  fourth  or  fifth  century  ba» 
beea  discovered,  causes  great  sensation  in  archxoljgical  ciides. 
At  llie  beginning  of  thif  jcor  the  liiuauB  of  MoctlMm  Aaliqiii- 
tict  of  Co,'wnhagen  reoeired  aevenl  bronfec  wMeh  Kad  been 
found  in  the  monr  in  (jueslinn,  uhich  unquc-tioiinUly  hid 
originally  bcca  carria^;c  ornament^.  I'erftctly  umilar  brontes  ' 
bad  been  (bund  a  few  y<-ar^  iigo  at  Dr  >h  Im  (FiiiieD)  in  a  tomb, 
«nd  bad  beea  «q>laijied  as  oroanenlsof  a  wooden  eaniige  which 
had  bMBbNraad  with  the  deed.  TbediMomy  I1  Dejbjerg 
Moor  now  coofinns  tbi*  view.  Dr.  H.  Petersen,  who  al^o  con- 
ducts the  etcavations  at  Broholm,  was  intrasted  with  the  inve-ti- 
gation  of  the  Dej  ijer^  Muur,  niid  bis  researches  show  that  the 
fragments  now  found  belonged  to  a  state  carriage  with  neatly 
tvwd  spars  and  fine  brgue  OOMMCnts  on  the  wheels  and  sides. 
A|Mft  tn»  the  oaruafe  fn(DMM»  onljr  •  few  day  veiieL  were 
fisind.  ThqrnlldettfimBtheniKntioapeTiMl. 

Thi  AidMwtociea]  Society  at  Alhcu  hu  puehucd  the  land 
•tSearia  MoeHWffaioidar  to  cuonete  the  leaple  of  Ceict. 
News  frolB  fhe  dbeetor  of  the  ercaTatioro  at  EpSdanros  state 
tbst  the  theatre  excavated  in  the  forest  of  A-klejiios  i>  the 
second  largest  of  Ancicut  Greece  and  a  ma.stcr,iiecc  of  the 
eichitect  Polykleitos.  Even  the  headless  statue  f  und  there, 
vfhidi  is  snpposed  to  repraent  Hygteia,  is  believed  to  be  a  work 
of  PolykJcitos. 

The  Mu-cuin  cf  .ATiti  jDi;!.--,  nt  .^,>ari.i  I.  reported  to  faeve 
been  broken  open  an  1  ro'ibcd  of  many  object-. 

As  we  anticipatcj  in  our  la~t  i-snc,  .M.  Ilerthclot  hi-;  been 
..nninated  a  life  menilwr  of  llic  I  rcnch  ^■c■  mte  alui  'sl  u'larii- 
aii>tt4y.  It  may  be  noted  that  it  is  ju<t  twenty  years  since  M. 
Bertbetot  leceived  (he  great  prize  of  the  Academy  of  Sciences 
for  his  nMthod  of  pradndiq;  anilicially  subfltaaees  which  have 
been  found  oalf  hi  Ixna^  bodie>. 

A  SAD  accident  has  happened  in  the  vicinity  of  I.y»n^,  where 
two  balloons  were  sent  up  on  the  ooca'im  of  the  flit  of  July  14. 
A  BHitcll  hkyiHg  been  ignited  close  to  the  place  where  the  hxi,tn 
famded,  the  balio  n  exploded  in^tantaneou-'ly  with  a  fceiful 
crash,    llirce  people  w  ere  severely  wounded. 

M.  Dl  MtMTKKS,  the  welt-linow-n  electrician,  Irfed  a  new 

sT&tcji  of  cle-.trical  illuiiiinalion  on  tlic  otca  i  .n  if  ilic  fti'.ivitits 
of  Ju'y  14.  He  ^u  pended  hi«  regulators  between  two  poles 
placed  on  each  side  of  the  Bi>ute%'ard  des  Ilaliens  and  fifty  feet 
bi^  A  scries  of  fonr  of  these  rejolators  weie  plaoed  at  a  dis- 
tuoe  of  abaot  MO  feet  Jrom  eaeh  other.  The  efleet  was  much 
approved  by  s  huge  number  of  people. 

A  sriclAL  eompetition  has  been  opened  for  electing  a  sutue 
to  Oimol,  dtt  eebbraicd  MathemetichB  and  politklan  of  the 
Fbtt  Republic.  The  number  of  competitors  exceeds  fifty,  and 
some  of  the  works  «ent  arc  highly  creditable  to  their  authors. 
The  -talue  Ls  to  be  erected  by  ]>ublic  ■  uhscriptlon  It  the  htfth* 

place  of  Camot,  Nolay,  in  Cole  d'Or. 

Oom  Paris  corrMpucdent  infonna  ns  that  PhUippart  end  Sons 
an  pcepeilns  te  weili  imnwnyB  it  Ronbahc  with  inijnwred 


Fanre  batteries,  and  that  experiments  will  also  shortly  ht  IMde 

iu  Lr  lid  III.  Oat  curresjiDndent  witnessed  sjmr  prclhsilliy 
experiments  ^^bich  he  think::  {{ive  room  for  lii^b  expectations. 
One  of  the  mo»t  important  changes  is  the  substitution  of  flat  tor 
round  sheets,  which  prodoocd  nnmerous  cracks  in  tlie  adnhtm 
ceedng,  and  had  been  resorted  to  in  Initation  of  the  old  Flint ^ 
batteric'. 

At  the  annivcrsiry  meeting  of  the  .Sanitary  Institute  of  Great 
liritoin  held  at  the  Royal  Institution,  Albemarle  Street^  on 
TbocBday,  July  14,  the  Right  lion.  Earl  Foitei«»e  in  tibe  ehair, 
an  address  was  ddlvefed  by  Prof.  F.  S.  B.  F.  de  ^'■™— Tt. 
M.n.,  K.K.S.,  chair  sari  of  tlip  Council,  Ciitliled  **lfad«n 
Salutary  Scicuc:-,"  and  the  medals  and  ccftilicates  were  nwnided 
to  the  succesafnl  eahibitoB  at  the  eahibithm  bild  at  Eietar  in 
October,  1880. 

The  forty  .seventh  amiversary  meeting  of  the  .Statistics' 
Society  vvas  held  in  ilu-  >iiL:eiy's  rooms,  King's  College,  Strand, 
on  the  aStb  ulu,  L>r.  W.  A.  Guy,  a  post  president,  in  the  ehnir. 
The  report  was  hi|^y  satbCsclaiy,  fhowinf  thnt  hi  die  iatt 
decade  the  number  of  Fellows,  tbe  income,  and  the  amount 
invested  have  been  more  than  doubled,  while  the  ex|>enditnre 
had  incro:i--C'i  \u  .1  !cs»  ratio  A  new  c  liti  m  of  '.iicl  .il)r;iry  cata- 
logue is  bctug  prepared.  Ten  paper^i  had  been  re*d  during  Ae 
year.    The  ptesMant  fiK  iMl-ln  b  Jama  Cnird,  CB.. 

A  SECOND  earthquake  i>  rejiorted  from  Metkovich  (Dalmatia). 
It  was  observed  on  June  14  at  5.27  a.m.  During  the  night  of 
May  17  a  violent  shock  occurred  in  Hairi,  causing  several  land- 
slips^ through  which  a  large  wniber  of  eattle  patiahe<L  Tke 
volcano  fai  tb»  Gulf  of  Santorin,  wbteh  haa  bets  inwiHrre  4am 

1S70,  again  began  (o  rjrct  v:;;ioar  on  May  30  last,  Thii ntflllly 
incrca  ed  considerably  1.0  June  2.  The  se«  between  Pala  and 
Aeo  Kayuieiie  hsi  again  bccjiuc  heated.  Earthquakes  are 
reported  from  tlie  east  coast  of  Tunis.  It  is  stated  that 
since  June  to  last  Gabes  and  nci^dtoMriwod  was  viaitni 
by  a  great  many  violent  >^hockr,  some  recurring  at  vsy 
short  intervals.  The  last  shock  wa^  felt  during  the  ni ibt 
of  June  2J  J3.  The  inoun'niii  i  i  the  iK'i.;hlii>urh:i(Kl  i-f  Gabes 
are  of  volcanic  nature  ;  smoke  rises  daring  the  ni,.;ht  from  the 
Ay-Huin  Mountain  (.^Iwut  30  kilometres  to  tbe  north-west  of 
Gabes),  and  at  Uamma,  18  kilometres  frooB  Calies,  there  are  hot 
springs.  Shodc'i  of  earthquake  are  reported  fratn  diSbreat  plaact 
in  iJ.ilmatia:  K.i^ti  a  on  July  4,  a'  10.28a. ni.  ;  Budua,  Castelastua, 
Sutuuiore,  on  July  4,  at  10.19  snd  1.53  p.m.  ;  duration* 
tero  to  fbor  lecondi ;  diieetion,  north  to  sonth. 

The  grow;h  of  American  journalism  is  shown  by  recent  census 
results  to  have  been  much  mote  ra;iii|  than  that  of  Engli>h.  In 
1824  there  were  eleven  daily  neu  s[vi|>ers  in  Thiladelpbia  and  twdee 
in  New  York,  wiib  a  drcslation  varying  Irani  1000  to  4|000 
copies.  To'day  the  State  of  New  York  has  115  dally  news- 
papers and  84  weeklies,  with  a  o  mbine-1  annual  circulation  of 
3S4, 328,454  ;  and  I'ennsylvania  98  daily  new>pa|iers  and  57 
wiikly  [laj'crs,  with  a  conibinetl  circul.ition  of  202.539,482. 
i  here  arc  962  daily  new.^papers  in  the  United  States,  and 
8^3  weekly,  semi  weekly,  tri  weekly,  and  Sunday  newspapers. 
The  total  circulation  of  all  newspapers  Is  estimated  to  be 
1,344,101,235,  the  balk  of  which  lira  ten  gnat  Stalcib 

Fmm  a  iceent  U.S.  Census  BnBetta  relating  to  die  FidMQr 

Industries  of  the  Pacific  Slates  and  Territories  (Califoaail^ 
Oregon,  Washington,  and  Alaska)  we  gather  that  the  total 
I  nuinbcr  of  persons  rng.igcd  in  these  fisheries  is  16,745,  of  whoM 
7910  are  Ksquiroaux,  Alcut.s  and  Indian^  and  about  400O 
CUnese.  A  capital  of  over  2|  million  dollars  is  invested  in 
veiaeK  boats,  apparatus,  building.  But,  Than  are  SJ  vestds- 
and  5547  boBla.  AaaoBg  other  itomi  In  this  BnBMin  im  aoln 
thatthaaandicraf  salmon  ought  in  iMd  (to  nUck  ail  tfew 
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numbers  refer)  was  2,755,000,  with  a  total  wcii^bt  of  51,863,000 
tbs.   Tbe  number  of  mbldn*  cliltiMd  wu  I5S7>>»  vahwd  at 
i,S40,9ta  doUan. 
II.  FtKtv  I1U  ordered  tbe  teedtn  of  ciaiMr.taz7  dUM*  of 

the  colleges  Im  condr.ct  their  pupils  into  the  galleries  of  the 
Miueam  of  Natur.il  History  at  Paris,  to  explain  to  them  the 
diilerences  of  the  several  kinds  of  animals,  plants,  and  minerals, 
and  to  incite  joung  papili  to  collect  specimeiu  during  their 
indki  in  die  conn  try  rwrod  Pwb. 

An  n1lcm;it  ;5t  si"-;  c-.iltivat inti  i-,  tn  be  mni!c  A'^-.in  n,  New 
Zealand,  the  valleys  ami  bays  of  H.-inUs'  Tcninsula  l>cing  con- 
sidered well  suited  for  that  purpose.  The  Colonial  Government 
■re  lendiqg  to  California  and  Japan  for  silkwonns*  cgp  and 
iiilLewj  me*  of  the  bat  kbidt,  whb  Ac  view  of  eneooniing 
the  indostry. 

The  CoIbkUs  and  India  reprints  from  a  New  Zealand  jajier 
tome  notes  on  a  dlscusrion  at  the  Otago  Institute,  when  Prof. 
Htkcr  exhibited  tbe  ikin  and  body  of  the  extremeljr  rare  and 
Tcmarfcafale  bird,  Nwtonds  i^ntttH,  The  ipedmen  in  qae«ioa 
is  00I7  the  third  wUdi  hai  ever  been  captnrad,  was  caught  low 
down  on  the  ranges,  and  it  is  probalile  that  an  expedition  will 
be  fitted  out  to  search  for  marc  of  the  SpCcicS. 

A  POPVLAll  explanatioa  of  Kant's  "Kritifc  der  reiaen 
Venufk,"  b]p  Allmdit  Xmsc^  Ihs  just  been  ptbUikdl  by 
Moriu  Schauenbui]g  of  Labr  (Germany),  "  in  edibntion  of  tbe 
centenary  of  the  publication  of  the  great  woric.** 

An  important  invention  relating  to  railway -igualN  has  recently 
been  made  in  Gemiaay,  and  the  model  apparatus  has  just  been 
eomplettd  at  die  oantial  works  of  tbe  Bo^scb-mrUidia  Rail- 
way Company  at  Witten.  Tha  model  will  be  eabihitad  at  tbe 
Electro-Technical  Eshibitleo  at  Fsrii. 

THK  additions  to  the  Zoological  Society's  Gardens  during  the 
pastwaek  include  a  Red-handed  Tamarin  \,Midat  mfimanus) 
Ikon  SntinaiB,  presented  by  Mr.  Keiser;  an  American  Black 
Bear  (tfan*  aamitmutii  fjtom  Nota  Saotiaf  presented  by  ibe 
Earl  of  Caledon,  F.Z.S.,  and  tbe  Hon.  Cbailes  Alexander; 
two  Grey  Ichncuraoas  (Ifer/'dUs  gtiseui)  from  Tndi.i,  presented 
respectively  by  Mr.  C.  R.  Smith  and  Mrs.  C.  lia.s»ell;  a 
Common  Kaven  {C^rvus  corax),  British,  presented  by  Major 
Botts ;  a  Ctrrioa  Oow  {Cvnm  tannt),  Enropeaa,  pmenttd  by 
MissMoitinKr;  a— ll«iiilar(Jf!M(dbr,ap.  inc.)  imn  Ceylon, 
presented  by  lAr.  E.  Lladstcdt :  a  Sybea'  Monkey  {CertopUhuus 
MOfgft/arit),  three  Vultnrine  Giunea  Fowl  {A'umida  vulturina) 
ftom  K-i^t  Africa,  dcpK^iit-d  ;  three  Common  I'eafowl  (/iirvj  rr/;- 
tatus),  two  Cheer  TheoMnt^  [i^AaiUHMU  teaUuAiijf  two  Honied 
IVagopan^  [Cerurttiit  jatyra),  a  Siamese  Ibeasaat  {Smfkamm 
fmiaau),  fared  in  the  Gaidena. 


METEOROLOGICAL  NOTES 
FXOM  a  dircussion  by  Or.  llann  of  a  series  of  hourly  summer 
•beervations  of  air-pressure,  tcfflperataie,  moisture,  cloudiness, 
and  fbree  of  wind  made  by  the  U.S.  Engineer  Corps  on  the 
plateanx  of  the  Rocky  Mountains  (tbe  stations  lying  between 
MOO  and  8500  feet  above  the  sea),  it  appears  that  u  valleys  and 
wde  baabv  even  at  the  |natest  bcifW^  the  influence  of  the 
dai^bars— lergsriltetioB  m  sanner  is  still  very  great,  and  no 
decnasa  widi  Oe  baigbt  is  noticed.  The  course  of  the  cnnw  is 
of  eonUnental  type,  a  comparatively  large  afternoon  mini- 
annB,  a  *VB!|l'y  nmrmd  monuBf  miaimiun,  and  an  earlior  ocenr- 
RBoe  (7  to  ah.)  of  the  momiag  maximna.  In  tbe  temperamre- 
ewe  the  most  notable  point  is  that  the  maximum  1»  vaiy^Bear 
niiddqr,  or  liule  behind  the  cahahwtion  of  tbe  sua.  Tba  maai- 
mom  of  absolute  moirtms  oacaiB  aboot  8  a.m.,  sod  a  saoond 
smaller  maximum  in  the  atoWMS  «r  vmtag.  The  maximum  of 
dondinass  and  «ind-forca  oceua  helwcso  3  and  4  p.m.,  iba 
aintamm  between  3  and  4  a.m, 

IM  a  letter  dated  April  14,  Mr.  Rosidi  of  the  Qifdnqr  Obser- 
wlosyiciMirita  fhat  the  rain  return  ibr  iSto  slwwi  ft  to  ba«« 
been  a  dn  year  bi  New  SomhWaka^aa  in  many  other  paita  oJ 
he  wotM  j  hat  the  want  of  nln  waa  not  scscreqr  IsH  bceanse  it 


came  at  favouLiLie  tune,  for  Rra-s  Terhaps  the  ^most  oirious 
con-equcnce  of  the  >hort  siip|ily  f  f  r.iirs  was  the  stoppage  of  the 
river  navigation  for  a  considerable  part  of  the  year,  thus  pre- 
venting the  wool  from  going  by  steamer  to  market,  and  increas- 
ing the  cost  of  all  stores  consumed  :  tbe  river  curves  show,  for 
instance,  that  at  Bourke  the  water  was  at  ^ammer  level  from 
June  to  October,  thus  preventing  navigation.  Mr.  Riusell  hopes, 
by  the  combination  of  the  rain  and  river  observations,  to  find  an 
answer  to  a  local  question  of  very  great  importance,  via,  the 
awsMrfandiwwwef  the  water fonnd  in  waUs  wbicb  ■rei.beiqcsnnfc 
bythahnadredinthcinlaiidjpaitaof  thacoloay.  Ititntaabe 
no  doobt  that  all,  or  nearly  afi,  the  water  faca«(rtt  down  la  sneh 
abmidnoeaipon  TVooical  Qnetwlaad  by  tbe  cn^eoa,  Wercgo, 
and  Fbno  Riacn  rfiuta  into  the  ground  before  it  reaches  N«w 
South  Waloi^  and  there  is  Bood  reason  for  thinking  that  much  of 
the  water  broisbt  dovm  by  the  heads  of  the  Dariing  sinks  into 
tbe  grooad  Iwtore  it  readies  Bourke.  If  this  can  be  proved, 
uhich  be  Utinks  can  be  done  in  tbe  ooume  of  a  few  years,  thera 
will  be  no  fear  for  the  abundance  and  permaasneo  of  the  well- 
water.  And  «ben  it  is  remembered  that  in  moat  eases  the  water 
rises  to  within  thirty  or  forty  feet  of  tbe  sarfisce,  in  many  in* 
stances  to  the  surface,  and  in  ana  case  twenty-six  feet  above  tbe 
sucfiwe.  the  local  hnporiaace  of  the  faeatloB  wilt  be  ebfloni. 

IM  Kta^rte  the  coaditions  of  tCBpamlare  eC  die  Rnssin 
Empire  somalme  ago,  M.  Wild  fond  that  the  inMhr  dfcHi- 
botion  of  tempemtore  revealed  by  the  laolbenns  ailBfat  be  dnd* 
dated  b^meaaaof  "  isennaials  "  (or  lines  of  cqaal  tcmpanttore* 
anomaliad-  Among  the  eansea  pf  the  i«aiionMis  spedal  racaid 
must  ba  had  to  tbe  wfaid,  which  again  immedlatdy  depends 
on  the  distribution  of  air-pressure,  at  shown  by  the  i.'oban. 
A  ecmparison  of  the  lines  of  equal  pressure  with  tbe  lines  of 
temperature-anomalies  thus  suggested,  led  M.  Wild  to  reooniae 
an  mtimatc  relation  t^ct"  ecu  the  two  system^.  RcesoniagRWD 
the  rcsnlu  arrived  at,  he  has  attempted  with  some  success  to 
rectify  tbe  isobars  over  oettain  r^ons,  where  from  want  of 
observations  their  course  was  somewhat  uncertain  ;  and  fuithei 
has  even  suggested  the  probable  existence  of  a  pressure-utaximum 
in  N  on  hern  Siberia,  ol  which  region  however  little  if  anything 
is  positively  known,  owing  to  the  want  of  barometric  olxicrvations. 
M.  Wdd's  paper,  which  is  of  a  ))rovisional  nature,  appears  in 
the  BuUain  of  the  St.  Pcteis'iui^;  Acidemy.  (It  Is  noted  ih.it 
M.  Teisserene  dc  Bort,  in  the  Paris  Academy,  tws  to  a  certain 
extent  been  pnaecutfaig  the  raam  safaject) 

As  an  evidence  of  tba  great  cold  of  last  winter  Mr.  Angaa 
M'Intosb,  Schoolboue,  Li^gan,  ststes  in  the  SMtman,  that  on 
June  ao  iba  fia|gown  peat  mesa  in  that  parish  was  still  frosen  at 
the  depth  of  s|  net  beneath  the  snzfiwe. 

Til  r.  aurora  has  been  remarkably  frequent  at  Stykkisholro,  Ice- 
land, last  wiuter.  From  September  5,  when  the  first  aurora  ( I 
the  season  was  observed,  to  February  28,  to  which  date  tkc 
obsei%-3tions  have  been  received,  auroras  were  seen  on  forty-fiw 
nights  viz.,  five  in  September,  «l«v«i  in  October^  fgiur  iw 
November,  eight  In  December,  tsmive  In  Januarr,  and  fis«  in 
February,  the  phenomena  befa^{  scry  fatillhuit  on  September  19, 
DeeemMr  23,  January  31,  and  February  $• 

For  some  time  the  Registrar-General  has  been  printing  in  bi» 
weekly  returns  the  deaths  from  small-pox  in  London  under  lhre<^ 
heaii-,  viz.,  ihe  vaccinated,  the  ui. vaccinated,  a;ni  L;:ii-<.-  rt(;ard' 
ing^^hom  m  siaiemcrit  is  rctLnitd.  The  re>ull  ■  sUia\  tor  the 
whole  uiortalily  fr  ni  ^Uiall-pox  substantially  the  Mii,.il-|  nx  curve 
as  given  in  Nat  URt  (vol.  xxiv.  p.  144),  with  its  ciiarnctcristic 
saddlc-shaiicd  maximum,  the  ilip  Ijetween  the  t«o  heij^ht-  i>l  ihr 
curve  bcinii  tnw.aids  the  end  ot  March.  On  )  rojccting  cnirve-- 
of  III!"  ilcaih-ratc^  fur  the  vaccinated  and  the  unvattinated,  it  is 
I  seen  thai  the  tap  in  the  curve  for  the  whole  mortality  is  due  lo  a 
,  dimiim-iun  of  the  deaths  of  tbe  unvaccinated  during  March  as 
I  Compared  «ith  what  occurred  before  and  after.  In  other  w-  rds, 
those  climatic  influences  which  raise  the  mortality  from  :  mall- 
pox  to  the  annual  maxima,  first  in  Januanr-February,  when  tbe 
ucather  is  Coldest,  and  again  in  May  when  driest,  besr  «iib 
more  fatal  effect  on  the  unvaccinaled  than  the  vaociaated.  As 
laial  terminations  in  small'pwi  eases  arise  ddcAy  liem  compli- 
Gstiuns  with  other  diseases,  and  ai  the  tfaies  of  aHUttana  of  the 
curve  point  to  diseaaea  of  the  nenriMBsyaleB  and  the  icspitatoty 
oTBans  as  those  mostly  concerned,  even  one  year's  results,  parti* 
culsriy  a  year  with  cold  and  dryaera  m  nuunelly  proaoaiecd, 
njay  be  pointed  to  as  wamatliig  an  inqniiy  of  soow  inpcriniiee 
into  the  relatieos  of  the  nadnatcd  and  umcoiBetcd  to  attacka 
of  anell-pox. 
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SOLAR  PHYSICS— THE  CHEMISTRY  OF  THE 

SUN' 
I. 

IITHEN  we  have  familiarised  our»elves  with  the  general  pheno- 
'  '     mcna  predated  to  our  notice  bv  the  analysb  of  the  light 
proceeding  from  diflcrent  sources,  ana  wish  to  apply  this  know- 


I. — Steinhcil't  fonn  of  four^Um  fpectnweop*. 


led;'c  to  the  study  of  the  sun,  the  firit  work  to  which  attention 
mu^t  be  given  b  a  very  admirable  memoir  of  Kirchhoff  (1861).' 


employed  to  suggest  the  extreme  probability  of  the  existence  of 
sodium  in  the  atmosphere  of  the  sua,  and  the  probab'dity, 
therefore,  that  the  dark  line  D,  which  we  see  in  the  spectrum,  was 
caused  by  the  absorption,  by  the  cooler  sodium  vapour,  of  light 
proceeding  from  the  solar  nucleus  which  was  hotter  than  the 
yapour;  might  be  applied  to  other  substances,  such  as  iron, 
cobalt,  nickel,  and  so  on ;  and  that  if  these  were 
ezpcrimcDted  on  in  the  same  manner,  other  of  the 
dark  lines  in  the  solar  spectrum  might  be  ex- 
plained. 

Now  I  propose,  in  the  &rst  instance,  to  show 
what  Kirchhoff  saw,  and  what  he  did — his  manner 
of  work.  Kirchhoff,  and  after  him  Angstrom  and 
Thalin,  to  whom  further  reference  will  be  made 
presently,  used  spectroscopes  placed  close  or  nearly 
close  to  the  source  of  light.  KirchholTs  work  was 
done  by  a  spectroscope  of  this  model.  We  have 
a  slit  and  collimating  lens,  a  train  of  prism-<i,  which, 
of  course,  durin"  U>e  observations  are  carefully 
\  covered  up,  and  the  observing  telescope.  This  in- 
strument may  be  turned  to  the  sun,  or  to  a  clood 
illuminated  by  the  sun  in  case  the  quantity  of  light 
which  enters  the  instrument  when  turned  directly 
towards  the  sun  is  too  great  to  allow  of  easy  ob- 
servation ;  or  light  from  the  sun  or  a  doad  may  be 
reflected  into  the  instrument  by  a  mirror.  Kirchboff 
was  enabled  by  means  of  properly  contrived  measur- 
ing apparatus  to  map  down  the  positions  of  the 
lines  observed. 

Let  us  see,  first  of  all,  what  kind  of  thing 
Kirchhoff  saw.    To  give  an  idea  of  this  I  propose 
A.  GoUioutor ;  a,  obtcrvinc  ulncope.  to  throw  on  the  screen  photographs  of  that  portion 

of  the  spectrum  which  is  not  so  readily  observable 


as  that  upon  which  Kirchhoff  began  his  work.  Here  then  is  on 
absolutely  untouched  photograph  of  a  jiart  of  the  solar  spectrum 
in  the  blue  and  violet  (Fig.  2).  We  get  in  great  ivo- 
minence  in  the  spectrum  two  very  thick  Lines,  which 
are  called  H  and  K,  the  precise  position  of  which 
in  the  solar  sjicctrum  are  shown  by  means  of  the 
diagram  of  the  spectrum  (Fig.  3).  By  moving  his 
observin;{  telescope  along  the  spectrum,  as  it  were, 
the  telcsco]je  being  furnLsbed  with  a  delicate  micro- 
meter, or  some  properly-contrived  means  for  defin- 
ing the  exact  jx>sition  of  each  line,  Kirchhoff  was 
in  that  way  able  to  prepare  a  map  of  the  whole 
spectrum.  Indeed  he  did  prepare  this  map  with 
Fic.  I. — Copjr  of  a  phototnqih  of  the  loUr  <i>ectrun  io  the  region  uf  the  ihick  calcium  Iibm.  the  object  of  providing  himself  with  a  scale  of  ex- 

by  Lockyer.  treme  value  f  >r  the  future  work  which  he  then  laid 

out  for  himself.  The  future  work  being  this : — he 


In  this,  after  referring  to  the  prior  work  of  Fraunhofer  and  other-, 
hegiiCi  ont  j  show  that  the  same  principles  which  had  then  l>cen 


wished  to  determine  the  positions  of  the  bright  lines  giveo  by 
the  different  chemical  elements  ;  having  got  this  information,  he 


_  R  QPO  N  M  L  KM  »  C 
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»rffj»  I    niut  I  (trrrii 
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Fio.  3. — W»c-ki>gth  map  of  the  solar  ipcctninn,  including  the  infra-Md. 


wished  to  put  the  same  question  to  the  solar  spectrum  with 

'  Lecian>  io  the  Count  on  Solar  Phytict  al  South  KeniisftoD  (see  p.  ijo). 
Rented  frmn  shorthand  nolo.  The  f\n\  lecture  is  omitied,  u  it  dealt  with 
the  Kenrrel  principles  of  i|>ectrum  analysis. 

■  Revearches  on  ihe  Solar  .Spectrum  .ind  the  Spectra  of  the  Chemical 
Elemenit."  T raiuactitta  of  th«  Berlio  Academy  for  iS6i.  Tnuulatico  by 
Prof.  RoKoe  (Macmillan.  i£6i). 


re^d  to  each  of  those  elements  as  already  had  been  done  in 
the  case  of  sodium.  How  then  did  he  propose  to  do  this  ?  He 
made  an  addition  to  the  slit  of  the  spectroscope,  such  as  was  then 
employed.  He  put  a  prism  in  front  of  it,  by  means  of  which  he 
illuminated  one  half  of  the  slit  with  the  direct  It^ht  of  the  sun, 
and  the  pother  half  with  tht  light  from  the  vapour  employed 
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reflected  00  to  that  other  half  by  izmDS  of  tbc  prism.    Voa  will 
in  a  moment,  ihercforr,  that  il  was  quite  easy  by  this 


<  Fig.  ♦.— Striahrir*  lUt,  ihowioe  rttectios  pram. 

method  to  »ee  h>  his  obscrring  telescope  no  longer  the  spectrum 
of  the  mn  alone,  but  the  spcctnua  of  the  sun  together  with  the 


yiC-  5  —  ftub  of  liglit  through  campansoa  iwum.   d/ 1.  pritm,  /.  Iijhl 
xrarce ;  r,  (oiDt  i,f  lellcctii  n  ;  »,  »lu ;  r,  Gghi  i«urc«  Id  front  of  lUl. 

ipectrnm  produced  by  each  of  tin  dmnical  snbatanocs  which  be 
a>o*e  to  eaperimeiit  upon. 


Again,  aaticipatine  tnattcnt  somewhat,  I  can  show  you 
something  like  what  KirclihofT  then  saw — only  again  I  give  you 
a  photograph,  and  therefore  M-e  have  a  part  of  the  >peuirum  with 
which  he  did  not  begin  his  work.  In  the  lower  half  of  this 
ilide  we  have  the  solar  spectrum.  There  are  the  two  lines  1 1  and 
K,  and  in  the  upper  portions  we  have  the  bright  lines  given  us 
by  a  metallic  element — in  Ibis  ca^c  ctrium.  Vuu  sec  when 
tome  of  the  Bietallic  elements  are  treated  in  this  way  they  have 
a  trick  of  giving  us  very  complicated  spectra. 

(The  uhutograph  was  projected  on  the  5crcen.) 

I  will  ^how  you  the  iron  spectrum  which  KirchhoiT  worked 
upon.  The  point  was  to  determine  which  of  the  brL|;bt  line«  corre- 
Sf  onded  with  the  dark  Fraunhofer  lines.  Over  the  whole  visible 
reach  of  the  spectrum  KirchhofT  niaj  ped  the  re.>.al  a,  Jbr  iron  ;  I 
will  give  one  or  two  extracts  from  his  paper.  lie  say?,'  "  It  is 
specUlly  remarkable  that  coincident  with  the  putition^  uf  the  bright 
lines  which  1  have  observed  [that  is  the  bright  liue^  from  the  vaptiur 
of  iron,  using  two  iron  poles  with  an  induction  ce  il]  definite  dark 
lines  occur  in  the  solar  spectrum.  I!y  the  help  of  a  very  delicate 
method  of  observation  which  I  hiivc  employed,  I  believe  that 
eaoii  coincidence  observed  by  me  between  the  iron  liue»  and  the 
lines  of  the  so'ar  apectrum,  nwy  be  con&idered  to  I  c  at  least  as 
well  established  as  the  coincidence  of  the  sodium  lines.  '  Then 
he  showc,  limiting  hit  attention  to  ^ixly  of  the  most  dctined  iron 
tines  in  the  region  included  in  hit  map,  that  the  betting  that 
there  was  iron  in  the  »un  was  about  three  trilliont  to  one,  dealing 
alone  with  the  absolute  matching  of  the  positions  of  the  line^ 
recorded  in  the  >olar  spectrum.  Ihen  he  goes  on  to  show  that 
this  prolMibility  of  three  triUiocs  to  one  was  rendered  still  greater 
by  the  &ct  that  the  brighter  a  given  iron  line  is  seen  to  be  the 
darker  as  a  role— and  I  beg  you  to  mark  ihote  words  "as  a 
fWf "— does  the  corresponding  solar  line  appcv.  Hence  this 
Coincidence  must  be  produced  by  some  causp,  and  a  cause  can  1  c 
assigned  which  anbrds  a  very  perfect  exniaoation  of  the  pheno- 
menon. He  I  hen  gives  the  canse,  which  has  already  been 
stated  by  Prof.  Stokes. 


Fic.  C. — Coineideace  of  tone  of  the  bright  lints  of  iron  with  tome  of  lh«  Fmuabofcr  linei. 


Now  before  I  go  farther  I  must  point  oat  that  there  it  a 
considerable  assnmplion  here.     It  is  quite  easy  in  an  electric 
lamp  to  produce  the  vapour  of  a  meteorite  or  of  any  of  oar 
terrestrial  rocLs,  to  throw  their  hpcctra  on  the  screen,  and  to 
map  them  with  onsidcrable  minuteness ;  and  wc  sav  we  have 
the  spectrum  of  such  and  such  a  DietC'i  ite,  or  of  such  and  such 
■  rocK.    Similarly  we  can  get  ihe  »j»ectrum  of  iron  terminals, 
and  serve  that  in  the  same  way,  and  wc  arc  considerably 
aatonished  at  the  wonderful  similarity  of  the  results  thus  ob' 
tained.    Now  chemistry  has  advanced  to  a  certain  slag*",  and  [ 
low  temperature  chemistry  comes  in  and  shows  us  that  this  ' 
meteorite  or  rock  may  be  an  excessively  complicated  substuncc.  ' 
The  same  chemistry  applied  to  iron  sbuws  ibat  nothing  can  be  | 
done  with  it.    Rut  to  say  that  iron  cannot  lie  broken  up  becau>,c  j 
low  temperature  chemistry  fails  to  break  it  np  i-^,  yi.u  will  see, 
an  assumption,  for  as  we  umlouMedly  get  the  lines  of  the  con- 
ftitnents  of  the  rock,  or  of  the  meteorite,  recorded  in  the  spectrum, 
we  may  also  be  registering  the  lines  of  the  con-tituenls  of  iron  ; 
and  it  is  fair  to  say  this,  becauw  we  Inow  that  in  the  electric  arc 
we  have  a  stage  of  heat  at  \^  hich  at  present  no  experiment  «  bot- 
erer  has  been  made. 

Passing  on  from  that  poii  t,  ho«  ever,  I  will  ask  you  to  consider 
somewhat  more  in  detail  that  part  of  Kirchhoff's  work  which 


deals  with  the  connection  between  (he  folar  spectium  aud  the 
spectra  of  the  chemical  elements.* 

Confintn;;  his  observations  to  the  region  of  the  solar  spectrum 
between  F  and  P,  KirchhofT  found  the  following  coincidences 
l)eiwe«n  lines  in  the  spectra  of  certain  elements  and  the  Fraun- 


hofcr  lines : — 

Liau. 

Sodium 

2 

Iron   

...  Afl 

Calcium 

...  13 

Chromium  ... 

...  4 

Barium 

...  7 

Niclel 

...  28 

Strontium  ... 

2 

Cobalt 

...  10 

Magnesium 

-  3 

Zinc   

2 

Copiw 

3 

Gold   

I 

Hofmann'  continued  ihefc  researches  on  both  sides  if  the 
rcgi'-n  (•b>crved  by  KirchhofT  as  far  as  A  on  one  side  and  G  on 
the  other,  and  in  addition  invet>tigated  the  spectra  of  the  follow- 
ing metnLs: — I^.ta.<.^ium,  rubidium,  lithium,  ceiiuni,  lanthanum, 
didymium,  platinum,  palladium,  and  an  alloy  of  iridium  and 
ruthenium.  Hofmann  added  the  following  coincidences  between 

'  "  Researches  OB  the  Solai  Spectrum.'V  KcKm'i  tnuutation,  Pan  I, 
p  iS. 

"  Kirchhnff's  "  Reseirche*,"  IrBDsUled  ty  Rofeo»,  Part  I  ,  Supptenitnt 
3  Ik.,  Pan  II  ,  AppcDdix. 
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of  the  opedni  of  the  dirfcrent  chemical  elemetiis  an<i  ihe 


Calcium 

Barium 

StronHum 

Copper 
Iran   


Line*. 
16 

5 

a 
o 
I 

•  3« 


Chromium  . 
Nickel 
Cobalt 
Zinc  ... 
CadmiuB 
GoU  ... 


linei. 
O 

4 
4 
3 
a 
■ 


Theejiectaff  fteiMWoml  laeUb  mmtnfd  gmve  the  foDowing 

nincideiiccs  :— 


Cerium 
LtiJymium  .. 
Lanthiunim 


a 
I 
% 


FUlinum   

Kubidittmaadlfi- 


two 


The  potaafam  qMdnm  coaM  not  be  olitaiiwd  by 

«r  tUi  OMlal,  «Bd  wbea  polw  «f  Ow 
dK  tpectromiiw w  very  feeble  Itat  only 
•nployed,  and  koe*  tbe  podtioa  of  the 
iunt  raiijy  ilrtn*'^'*^  He 
BotadtbUtteliMbiiubiliarliMB  if  fteBoaw  faMtm 
aMd  iwtead  of  the  deetile  spark. 

In  eoodusion  KircUioff  and  Hofinaim  itat*  tbat,  altboogh  the 
•ddttioBal  obMrvatiooi  have  added  Doihiag  to  what  tbe  previoas 
work  bad  taught,  tbey  have  confirmed  the  remit*  of  the  previous 
examiaaUiaa.  A  large  mmber  of  lines  of  iron  and  of  calcium 
occar  in  the  fellow  md  the  bine,  and  all  theie  were  found  cuin- 
cident  with  well-dcKned  Fraonhofer  liaea.  The  probability  that 
aickd  b  present  in  the  solar  atmosphere  U  greatly  increased  by 
the  aBnil)cr  of  new  coincidences  observed.  Cobalt  remaiat 
Jii^Ariiii  the  sular  Imes  coincident  with  a  coni.iderable  nunriier 
of  ha  bi^t  lines  not  haTing  been  observed.  New  comcidenoes 
in  iBie  spectra  cf  barium,  copper,  and  dnc  with  dark  solar  lines 
confirm  the  pre>ence  of  those  element.«  in  the  sun's  atmosphere. 
In  the  ca-ses  of  strontium  and  cadmium  the  number  of  cuin- 
cidences  seemed  to  be  too  small  to  warrant  the  conclui^ion  that 
thohc  metals  are  in  the  sun.  The  other  chemical  elenients  ex- 
aminpl,  includiiu;  potassium,  did  not  appear  to  be  vUiblc  in  the 
solar  atm(^isphf  t  c.  I  he  c;i!>t:  of  potassium  however  ihcy  consider 
OS  doubtful,  since  faant  soiar  lines  are  very  near  the  red  pota&>ium 
lineii. 

Note  that  the  pas^ajjc  from  the  spectrum  of  ihc  ^p.irk  to  the 
spectrum  uf  the  hUii  laud^  us  in  djubt  in  many  in  lance  . 

KirchhofT  next  ili  cussc^  the  bearing  of  thii  work  on  the 
physical  ami  the  chemical  coniiilion  uf  the  atiuusphcre  of 
the  sun.  Of  touric  this  at  once  destroyed,  at  a  lilow,  the 
idea  of  Sir  William  Hcrschel  chat  tbe  sun  was  a  co  .1  habit- 
able ti'''''e  ^>'lb  irfes,  and  llowcn;,  and  vales,  and  everything 
such  a>  wc  kno  w  uf  hire.  If  the  atmosphere  were  in  a  state 
of  sufficient  incaiulcsccnce  tu  ^ive  these  phenomena  it  wa-i  at  &f>- 
lutely  imi>j--siLilc  that  auylhinj^  Ijclou  tbat  atmo-phcrc  sh  uldm.t 
be  at  the  amutime  at  a  higher  temperature.  He  ^ay-,  "Jud^iinj; 
of  the  ln'i;;ht  ot  the  M-lar  atnioaphtre  fioji  the  phenometwi 
observed  in  a  total  eclipse  of  the  -uti,  it  taiinot  Ik;  ■mall  in  com- 
parison with  the  radium  of  the  li  (iy,  and  hence  thcdislances  which 
two  ray>  have  to  pass,  one  if  which  proceeds  from  the  centre,  and 
the  other  from  llie  ediff  of  tlic  di-.k,  do  not  greatly  dilTer."  That 
was  a  reply  to  at>  ol.jeciiou  « Inch  liad  been  ur^ed  to  the  effect  that 
if  a  dark  line  had  l)een  produced  liy  anyihing  abscirMng  in  the 
atmosphc  c  of  the  .sun,  there  w<  uld  be  a  very  considerable  dif- 
ference between  the  spectrum  of  the  sun's  limb  and  the  spectrum 
of  the  sun's  centre,  for  the  same  reason,  ceteris  furibus,  tbat 
the  tiu  is  white  at  aooa-day  and  reddish  at  sunset ;  for  >\a<x 
oar  atawspbere  bthia,  tbe  light  passes  lbroUi;h  a  greater  stratum 
ia  tbe  oaa  caM  than  in  the  other.  At  the  sun  the  li!;ht  would 
have  10  do  the  same  thing,  and  we  should  get,  therefore,  a 
kr  darhcBlas  of  the  Umb  than  ia  aotaally  obtanrad.  JHa 
t— **  Ib  addWon  to  thii  wa  mast  remeaiher  (hat  «he 
hqren  of  oar  terrestrial  atmosphm  an  those  la 
wUcb  ifaedislaBoe  ttaveiaed  by  the  light  incKaaca  moat  rapidly 
«hcn  ajppfoadiliig  aost  acarly  tbe  horiaoa ;  for  the  solai  atiao' 
ephd^oatheooBirary,  it  is  those  layen  whlA  are  elevated  to  a 
certahiposiiioB  above  the  solid  crast  cf  theaaa  wlilch  are  aiorc 
cneiietie  in  prodaeing  dark  lines  diaa  the  lower  layers  wUdh 
possess  a  tempeiaiare  slightly  diflineai^  aad  eflect  hat  Utde 
alteraiioa  on  the  tight"  He  ilietefore  places  the  lagioB  where 
this  absorptioa  takes  place  at  a  eaoalderabla  elevaihn  in  the 
atmosphase  of  the  aaa.  His  notjoa  is  ttat  the  ton  we  tee  is 


"hat  f;ivc-s  us  the  continuf  us  si^clrum  the  light  uf  which  is 
absorbed  ;  that  above  that  there  is  a  haxe  different  in  -.tructarc 
from  It,  and  yet  not  competent  to  give  as  the  atwoq  turn  lines  ; 
\\\iX  ;>mctically  none  of  tbe  ab-orptioo  phenomena  aii«efrom 
tl  at  stratum,  but  that  above  this  very  luminous  region  of  haze  the 
absori  lion  phenomena  lake  place.  .Such  was  Kirchhcff's  view. 
We  now  pass  on  for  some  years  to  the  neat  step,  the  work 
of  another  eminent  man  no  longer  ankoagst  as,  Angstrom.^ 
He  look  up  very  nearly  the  i>anie  work  as  KirchhofT  did,  and 
extended  it  in  certain  directionN  ;  l  ut  he  did  the  work  in  a 
difTerent  way  instiumentally,     lie  wa.s  not  content  widi  ibe 


aayst 


banac 

LvuaiM 


kind  of  ■^c.ilc  which  Kirchh  jflf  had  employed,  a  scale  dependent 
on  the  coijv:rut.ii  iU  ut  \v.;  iuslruiueul.  He  wished  to  have  a 
natural  scale.  He  therefore  rejected  the  use  of  prisms,  and  used 
a  diffracii  m  i,'r:itiu;;.  Ky  means  of  this  he  obtaintd  what  \ 
called,  and  what  is  still  called,  a  normal  spectrum;  aad  bav 
obtained  this  he,  as  KircbhotT  had  done  before  him,  eodeavua 
to  detenaiaetheceiaaideace,  or  waatof  celBehiense^  of  metallla 
lines. 

By  the  UM  of  these  diflracden  gnlh«i  neasurcd  with 
great  care  and  cxprcaied  in  tcnaa  of  the  slawfaBd  nttUe,  along 
with  a  ooUinator  aad  readhiptelesccpe,  the  hitler  fitted  with  a 
micrometer  rerew  whidi  enabied  tbe  operator  to  detctariao  arltb 
great  .accuracy  the  ani{le  through  which  it  moved,  Anp4r8ai  waa 
able  to  dett  nninc  with  great  exactness  the  wave-lengths  ef  the 
mote  i>roniii>ent  line  of  the  solar  spectraai  from  A  to  H.  Using 
these  fines  as  starting-points  he  was  aldc^  Inr  means  of  tlie  micro* 
meter,  to  measure  the  angle  between  any  of  tlie  e  poiatsaadaay 
line  which  lay  between  tbent,  and  then  wiitiag  these  drtanahn- 
tions  in  tnterpoIatMo  fbrambs  he  was  abia  to  ceaspato  tha  w«vt> 
length  of  any  observed  solar  Uaa. 

'The  wave-lengths  are  jjiffen  to  the  ssooad  dedaial  plaer,  the 
Bahheingn»ii'rTriFit>>OTaariUBMM.        ...       ..  ^ 

In  the  atlas  wliichaeemBpaidcs  this  aMBoir  af  Aagsiromthe 
;caIeisdieUM,  sothat  one  difisioB  (Buawpaads  to  ToAna*** 
of  a  millimetre  of  nave  kaeih.  In  addMon  to  ■arktM  toe 
wavelengihsof  the  solar  liaes  their  relative  iateaiities  an  thowa. 
Tbe  aap  also  draws  tha  ofiain  of  each  Uaeaad  Ita  •oeMspoa* 
denoe  irtlh  the  liecs  of  metdlie  spectm  so     as  thtos  baas  MM 


detenrined  by  Angstraa  aad  ThaMa. 
Tbe  followug  is  a  sanuaaiy  of  the 

Uncs. 


Hydrogen  .. 

Siidium 

Barium 

Calcium 

Mag^e^ium 

Aluminium 

Iron   


4 
9 
II 

75 
4(3?) 
a(?) 

450 


Man^aiiHL . 

Cbroonam . 

Coboh 

Nlehel 

Sae  ...  . 

Copper 

TltaniaBi 


::  S 

•  «9 

•  33 
..  (a?) 


Angstrttm  remarks  that  the  number  of  these  lines  about  800,' 
mi^ht  easily  he  incrcaretl  by  raisin.;  the  metal-,  to  a  hi.::her  stage 
of  [nc.iiiile'n-ricc.  .^!ill,  he  ol;>e:  vei,  1  he  number  a!rc;\Jy  found 
i^  quite  suHicicnl  to  enable  him  to  rcfc  the  origin  of  ahno  t  all 
the  -t:-ori;jer  lines  of  the  solar  spectrum  to  known  element.*,  thus 
confirming  the  opinion  he  had  exprcs-ed  in  a  prcvion.s  memoir, 
that  the  ^ub^tancc^  which  consiilutc  the  nia..,s  nf  the  -iun  are 
doubtless  the  vame  a-,  itio^o  fonninf;  that  of  the  earth,  bu',  he 
says,  the  fact  nust  ii<it  t  e  lo  t  !.iglit  of  that  there  exiit«,  nearly 
midway  between  1-'  .and  (i,  strong  solar  lines  of  which  the  origin 
is  entirely  uiiknonn  :  sull  it  would  be  premature  to  assert  that 
tbe  suh<;tanccs  1 1  which  the  e  are  due  are  not  coBititaents  of  our 
globe. 

Of  aluminium  he  says*  tbat  although  it  gives  brilliant  Uaee  in 
difTerent  parts  of  tbe  spcctmm,  yet  tbe  two  lines  sitnated  between 
Kraunhofci's  two  lI-liiMs  are  the  only  ones  which  appear  to 
coinci<le  ^^  ith  solar  lines.  By  way  of  explaaatloa  of  this  pheno- 
menon he  points  out  that  the  violet  lays  are  nnchUiesinagestin 
the  spectrum  of  this  metal.  He  nbasrrw  that  these  two  Baas 
often  present  the  same  pheaomeaon  of  dMcptienaa  is  shown 
by  the  yellow  sodiam  fiae«,  wbidi  is  a  proof  of  thdr  grnt 
tatc»ity.  HattaUelhMlhrthattheMiatwinbedcarsdap  by 
ascertaiaiag  absdisr  tlw  abra'Violet  lines  of  alnminiiua  coincide 
or  not  wltt  Wat  ashr  lines  hi  that  rnnoa. 

Of  ihie  he  mtariu*  that  the  two  Uaas  he  has  given  of  that 
■etal  as  coincident  with  snlar  lines  do  not  «orre«pond  with  the 
Utter  in  character,  being  wide,  very  strong  sadnebukMBS  SO  that 

•  '-  Recherchcs  »uf  Ic  SpecUc  Sukure 
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the  presence  of  zinc  in  the  sun  remvns  doubtful.  It  U  note- 
worthy, however,  that  tbere  ve  three  lines  in  the  nagnesittm 
spectrum  whicb  present  the  same  nebulous  appearance^  and  to 
tmiefa  theie  an  no  corresponding  solar  liaei^  and  jot  Big- 

nesiam  is  nndonbtediv  present  in  the  sun. 

Kirchhi  '  .  and  Angstrom's  maps  are  in  .ill  our  labora- 
tories and  there  is  a  rery  considerable  difference  lictween  tlicm. 
This  difiierence  arises  from  the  fact  that  whereas  Kirchhoff  used 
an  induction  coil  and  spark,  Angstrom  varied  his  experimental 
method  by  placing  no  longer  a  spark,  but  Ihe  electric  arc  in  front 
of  the  slit  of  his  instrument.  In  this  ca-*.e,  theref  ire,  he  was 
determining  the  spectrvun  which  was  prixlucc<l  at  the  tcmiJcrature 
of  the  electric  arc  instead  of  the  spectrum  which  was  produced 
at  the  temperature  of  the  induction  coil.  The  result  of  their 
oombined  attack  is  shown  in  the  occompanjing  table : — 

EkmaihfimiiiUmUltSmn 

XngitrCm  and  Thaltak 
Sodium. 
Iron. 
Calcium. 


Imo. 


Niekd, 


m 

Barium. 
Copper. 
Ziae. 


Cohdt. 
Hydrogen. 
Manganese. 
1  Titanium. 

So  far  then  fior  that  mode  of  obimiiv  (ho  mm  whkli  oonaiits 
in  comparing  Ot  total  Bght  of  the  li^<«Miee  trith  th«  total 
Uid||t  of  the  son. 

XU*  iaboduces  an  important  consideratioii.  When  wthowc  a 
]ig^  aoweeplacedlBlcontaf  thealitof  tlM  ipeetntiaopett  it  per- 


WtO.  fJ^Tht  •yvpiecr  end  of  the  Ncwill  (naordlitsi 

with  tpcctr>frCop<  atuched. 

fectly  clear  that  light  from  all  portions  of  the  light  source  mu^t 
illuminate  the  slit.  Siiiul.irly,  if  we  c.mlcut  ourselves  by 
puintmg  the  spectroscojie  to  the  sun,  or  to  a  cloud  illumi- 
nated by  the  sun,  it  is  perfectly  obvious  that  the  light  from 
all  parts  of  the  sun  must  enter  all  parts  of  the  slit. 

Is  there  any  other  way  of  observing  the  sun  along  with  the  light 
source  ?  You  will  tee  in  a  moment  that  there  is.  fVt  can  thrm' 
mtt  imagt  of  tki  sun  pm  tht  slit  of  Ihe  sftclrosapt.  This  »  ork 
was  begun  in  1866.  If  an  image  of  the  sun  contains,  let  us  say, 
m  ^pot  or  %  fecnia,  we  can  aee  it  «  hen  w  e  thro»  it  on  to  the  slit. 
If  W  cn  nnuge  to  do  ao  we  shall  get  the  spectrum  of  the  sun- 


spot  as  distinguished  from  the  spectrum  of  Uie  other  portions  of 
the  sun,  or  we  shall  get  the  spectrum  of  the  factda  as  opposed  to 
the  s  peel  rum  of  the  other  portions  of  the  son.  The  manner  in 
which  this  kind  of  work  is  carried  on  ia  easily  grasped.  It 
simply  consists  in  the  uie  of  a  ipednaoope  of  large  dia- 
persion  attached  at  the  focal  point  of  a  teteMopeof  ooMiaenble 
power.  Here  is  the  m-pieee  end  of  Mr.  NennVk  cefinctor. 
with  n  ■Metroscope^  wimaeanUenlik  BaBbarafpriaukted 
to  tetdaeope  fay  metni  of  n  fau  tau-»  wtt  On  iHl  oT  it  fa 
the  fcMna  of  Uie  focns^  eo  that  when  the  inttmeBt  ii  poiatBd 
towarda  the  ana  we  tee  an  inwn  h  ()>•«•>••  of  ddetdaieopt 
something  Ilka  ieir  faMiwe  in  oianelv,  with  the  ipota  and 
brighter  portfont  mnderfidlf  and  baaatifUlj  dear,  and  bf 
means  of  the  Jlftwnl  a^BilineBla  of  flie  tetenope  we  can 
bring  now  a  spot,  nd  aow  ont  of  fh*  MMitcr  portCona  of  dM 
mnontotte«lit,aadaaelf  Uiere  be  aay  mfcieace  betwai  the 
of  the  apot  and  the  spcctnim  of  Ae  general  larfwe  of 


If  wa  widi  to  obaerve  two  adjacent  apots  ai>d  compare  their 
apeetra,  we  can  rotate  the  spectroaoope  and  look  at  both. 
Again,  anticipating  matters,  I  can  show  what  we  see  to  a 
certain  astent,  fiw  lattcrlj  we  have  been  fiHrtanate  cnom^  to 
obtain  i  jme  photognpha  of  the  apeetra  <rf  ■an-epots. 


ttm. 


ilwataK  the  widsaiig  of  llw  D 1 


TlMdaik  portion  glvei  na  the  si-ectmm  of  the  spot  thronghovt 
the  whole  length  of  the  spectrum.  That  li  a  case  of  cootinuona 
afaacwption.  The  continuous  radiation  of  the  sun  is  cut  off,  bnt 
independently  of  this  continuous  abaorptlon  some  of  the  lines  are 
cr>nsiderably  thickened  in  the  nucleus  of  the  spot  (Fig.  8).  Now 
the  line«  observed  in  the  first  instance  were  the  lines  of  sodiam^ 
and  the  point  of  the  observation  was  this.  Two  rival  theoriea 
had  been  t^nggested  to  explain  how  it  was  that  the  sun-spot  waa 
dark.  One  school  said  it  was  due  to  absorption,  and  another 
that  it  was  doe  to  the  defect  of  radiation  from  the  interior  gases 
of  thie  aun.  If  we  bad  been  dealii^  «4th  defective  radia- 
tion, we  >^honld  still  have  been  dealing  with  radiation,  and 
sh<  uld  have  capcctcd  to  see  bright  lines ;  but  no  obvious 
bright  line*  were  seen  in  the  s|;ectrum  of  the  spot ;  what  we 
did  see  was  the  thickeniiig  and  darkening  of  the  lines  and  the 
continuous  absorption.  In  the  case  of  the  lines  of  s  j>dium  it 
was  very  marked  ;  so  that  we  were  perfectly  justified  in  saying  that 
the  sun  spot  was  really  not  produced  by  any  defect  of  radiation, 
but  was  trulyand  realijr  piodneed  bjr  an  utcreaMd  aoMnnt  of 

absorption. 

1  hijiic  to  show  you  that  we  can  vary  the  thickness  01 
this  line  in  precisely  the  same  way  that  it  is  varied  in  the  dif- 
ferent sun  N|  tils,  and  if  then  we  examine  the  conditions  under 
which  we  can  exjicrimentally  make  the  line  thicker,  we  shall  in 
that  way  get  s. me  explanation  of  the  thickeuini;  of  the  line  in 
the  solar  ifiot.  I  his  experiment  rather  a  dilln-ult  one.  NVc 
\\i:S  volatilise  ••onie  sodiuui  in  the  c'.cctrie  are  and  throw  its 
i^ix'ctruni  on  the  screen.  I  hope  to  show  that  the  ab-.orption 
line  IS  very  thick  to  stait  wi-.h,  and  then  it  liccomcs  ver)'  thin  ; 
if  I  give  it  lin\e  it  will  thin  down  gradually.  What  is  the  cause 
o'  t)ie  tliickcning  and  the  thinnmg?  It  is  perfectly  obvious. 
■|'hc  ten)|>craturc  is  practically  the  same  aU  Ibe  time,  but  we 
ha\e  a  very  considerate  luantity  of  Si^idium  vapour  surrounding 
the  incandescent  p  >les  in  the  first  instance.  On  the  further  ap- 
plication of  the  heat  this  sodium  vapour  goes  away  by  degreeib 
and  we  gradually  deal  with  a  smaller  qiuntity,  and  aswe  deU 
with  a  smaller  (luantity  the  line  thiiis.  \Ve  therefore  an 
justified  in  ayinu  that  when  in  a  sun-spot  we  get  the  line  off 
j-odium  consiilcra  b'.y  thickened,  that  is  due  to  the  fact  that  inn 
sun-spot  there  is  a  greater  quantity  of  aodUun  vapour  present. 
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That  was  the  tirst  experiment  with  which  I  am  acquainted 
which  enabled  us  to  locate  chemical  phenomena  in  an;  particular 
part  of  the  sun. 

Now  although  in  the  year  1866  a  great  many  people  were 
familiar  with  the  spots  on  the  sun,  tho»e  who  bad  been  favoured 
by  a  si^ht  of  a  total  eclipse,  and  many  more  who  had  read  the 
accounts  of  total  eclipses,  knew  tliAt  there  was  a  great  deal  more 
of  the  sun  than  one  generally  itees.  From  the  time  of  Stannyan, 
who  ob&crved  the  jiirominenccs  it  Berne,  down  to  the  year  184*. 
let  us  isay,  several  eclipses  had  been  observed,  and  very  beautiful 
coloured  phenomena  liad  been  recorded  by  ditfcrcnt  observers 
Ked  things  had  been  seen  prujecting  round  the  dark  moondurin); 
the  time  of  eclipse,  and  although  many  held  them  to  be  beautPul 
effects  pru<1ucea  by  the  passage  of  the  moon  over  the  sun,  or 
even  clouds  in  the  atmosphere  of  the  moon  coloured  by  the 
strange  way  in  which  the  solar  light  then  fell  upon  them,  a 
larger  number  of  people,  on  the  other  hand,  in>isied  that  these 
things  niu^t  really  belong  to  the  sun.  Now  if  that  were  so,  it 
wa.'i  perfectly  clear  that  we  should  not  be  contented  with  merely 
observirg  the  chemical  nature  of  the  spots. 

Having  the  spectrusco|)e,  the  things  which  showed  thus,  and 
which  up  to  that  time  had  only  l>een  observed  during  eclipses, 
would  be  more  or  le-s  fell,  if  they  were  not  absolutely  rei.dcred 


visible,  by  this  new  iastrumcnt  ;  and  for  this  reason :  the 
things  seen  round  the  sun  during  an  eclipse  were  not  there 
for  the  instant  of  the  eclipse  only  :  the^  were  always  there : 
why  did  we  not  see  them  ?  The  illumination  of  our  own  air  pre- 
vented this.  What  was  our  own  air  illuminated  by  ?  By  the  sun- 
light. Now  whereas  Increasing  dispersion  does  considerably 
dim  a  continuous  spectrum  for  the  reason  that  it  makes  it  extend 
j  over  a  larger  area  on  the  screen,  it  does  not  dim  to  any  great 
extent  the  brightne'^s  of  a  line,  so  that  by  emploving  a  consider- 
able number  of  prisms  we  ought  to  be  able  to  abolish  the  illumina- 
tion or  <  ur  air  altogether,  and  in  that  uay  we  ^hould  no  longer  be 
limited  to  determining  merely  ibe  chemical  nature  of  the 
we  should  b«  equally  able  to  determine  the  nature  of  the  stir- 
ri'Unding  solar  atmosphere,  supposing  the  phenomena  observed 
durin)(  eclip  ses  were  really  solar,  and  not  lunar  or  terrestrial 

1  Mill  make  an  experiment  with  the  electric  light.  I  begin 
with  a  bright  ccntinuous  spectrom.  We  will  charge  the  cup  in 
the  lower  pole  w  iih  some  vapour  which  vk  ill  give  us  a  bright  line, 
in  addition  to  the  continu('Us  spectrum  due  to  ihe  poles,  and 
these  two  things  muit  finht  it  out  between  them.  If  everything 
goes  well  what  should  happen  will  be  this :  by  first  mounting 
one  prism,  then  two,  and  then  three,  the  continuous  sjiectrum 
will  be  gradually  enfeebled,  the  line  keeping  the  same  luminosity 


Fk.  9.— Ecli|HC  of  18701   PtkMograph  of  the  eoroaa  taken  al  Syracuse. 


during  the  whole  time ;  we  shall  find  that  relatively  the  line 
will  b<e  much  l>righter  than  the  c<'>ntinuous  spectrum  by  the  time 
the  expenmcnt  is  concluded.  That  »as  the  principle  which  it 
was  suggested  would  enable  the  spectroscope  to  be  usc<l  in 
making  what  have  been  called  artificial  eclipse^. 

Now  if  we  a.'vk  what  are  the  phenomena  pre-entcd  by  eclipses,  , 
the  sort  of  thing  the  spectroscope  i>  callcil  upon  to  observe, 
we  shall  see  the  very  considerable  advantage  of  the  introduction 
of  the  new  method.  In  the  first  place  the  eclipses,  which  are  so 
full  of  the  precious  knowledge  to  be  gut  only  at  tliat  moment, 
are  almost  instantaneous,  so  far  as  each  particular  phenomenon 
is  concerned  ;  and,  secondly  when  the  lioration  i>  say,  four  or 
live  or  six  uiinutes,  which  is  a  very  considerable  time  during  an 
eclipse,  and  wiiich  allows  a  great  deal  of  work  to  be  done;  only 
a  very  small  part  of  the  more  intcieating  regions  of  the  solar 
atmosphere  is  uncovered  ;  one  part,  of  ciiur.-e,  when  the  moon 
is  passing  over  one  limb  of  the  sun,  and  the  other  when  the 
moon  in  pxssing,  liberates  it,  and  brings  it  into  light  .igain. 
What  I  would  draw  chief  attention  to  is  the  lower  part  of 
the  brilliant  portion  ^cen  around  the  dark  moon.  We  shall 
have  to  discuss  the  upper  portion,  which  is  called  the  coronal 
atmosphere,  or  corona,  on  a  later  occasion.  This  mere  visual 
reference,  of  course,  is  simply  in  anticipation  of  the  chemical 


nature  of  the  diflcicnt  strata  upon  wbichjwe  Lave  to  operate  by 
the  spectroscope,  and  about  which  I  shall  have  therefore  to  teU 
vou  in  that  part  of  the  lecture  which  ha-  to  do  with  localisation. 
We  shall  thus  determine,  after  what  has  been  already  said  with 
regard  to  Kirchh>>fr's  hypothesis  as  to  the  position  of  the  region 
where  the  lines  ought  to  be  seen  in  the  corona,  whether  daring 
an  eclipse  we  get  anvthing  like  a  justification  of  this  hypothesis. 
Tliis  drawing  is  really  a  very  beautiful  reproduction  of  an  eclipse. 
We  have  a  round  dark  moon,  which  in  ibis  cose  is  represented  as 
entirely  covering  ihc  sun  ;  then  these  diffrrent  prominences  and 
luminosities,  this  wonderful  set  of  streamers,  or  whatever  you 
like  to  call  them,  uhich  seem  to  veil,  or  to  render  less  distinct, 
^omethinj;  else  which  is  lying  beyond  them,  ^'ou  \s  ill  5ee  here 
that  some  of  these  prominence^  are  red,  and  others  have  a  yellow 
tinge,  and  that,  quite  independent  of  the  colour  of  the  prrmi- 
ncnces,  we  have  the  most  exquisite  coloured  eflccts.  Sometimes 
the  radial  structure  is  not  so  marked,  and  reveals  indications  of 
structure  further  away  from  the  sun.  You  see  wonderfully 
delicate  tracery,  lines  being  seen  now  in  one  part  and  now  in 
another.  In  the  photograph  taken  during  the  eclipse  of  1870 
we  see  that  the  luminosity  of  the  solar  atmo^^phere  was  excess- 
ively irre|(u1ar,  by  which  I  mean  that  in  one  part  we  get  a  very 
considerable  excess  of  light,  quite  independent  of  the  sharply 
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defined  prominence!:,  whereas  in  other  portionii  the  atmosphere 
of  the  sun  a(  the  same  height  is  not  nearly  so  lumiuous.  Now  in 
none  of  these  ca  es  have  we  been  able  to  we  the  thing  which 
struck  us  most  clearly  the  momeat  the  artificial  eclii>M  tystem 
wat  set  at  work. 
The  drawing^t  'of  the  eclipse  of  1S42  show  us  that  before 


it  was  possible  to  ob.-erve  the  edge  of  the  sua  without  the 
intervention  of  the  dnrk  moon  there  was  much  evidence  which 
went  to  show  that  these  red  prominences  or  flames,  these  dif- 
ferent coloured  phenomena,  were  really,  »o  to  speak,  upper 
creats  of  an  alm'Mt  continuoas  sea  round  the  .sun. 

In  the  drawings  in  question,  connecting  the  prominenoe:i, 


Fig.  icx— LiM  C  (rid),  with  radial  ilit. 


Tto.  tu—Liut  D|  (retlovX  «>(b  radial  ilk. 


Fio,  II.— Line  F  (blue-srcea),  with  radial  slit. 


there  is  a  fine  low  level  of  the  same  colour  as  the  promioencc 
itself.  The  other  drawings  give  as  those  piominences  after  the 
moon  had  covered  all  the  lower  portion,  and  that  is  ai  good  an 
iiidicati  m  as  I  can  think  of  of  the  extreme  difl&culty  of 
making  observation!)  during  eclipses,  and  how  important  it  is 
tii.it  one  should  have  a  method  which  makes  Us  independent  of 
them. 

I  low  then  is  thi$  method  carried  on?    It  should  be  per- 
fectly clear  that  if  in^^tead  of  nsin?  our  slit  to  bisect  a  spot 
we  aUo.v  the  slit  to  fill  on  the  edge  of  the  sun,  and  then 
fi<h  round  ii,  if  the  method  is  compeietit  tn  ab  ilUh  the  illu- 
niiiiatii>u  of  our  atmosphere,  to  make  the  bri;{ht  Imcs  visible, 
that  here  and  there  if  we  catch  a  promineuci:  the  slit  w  ill  l>e 
illuminated  by  the  li^ht  of  the  prominence  ;  and  if  we  hive  the' 
imige  of  tb:  sun  very  accurately  focus-cl  on  the  sUt,  if  we 
know  the  size  of  the  image  of  the  sun,  and  if  we  know  the  | 
length  of  our  .slit,  the  length  of  the  slit  illuminated  by  the  pro-  [ 
minence  will  cnab!e  us  rctdily  to  determine  the  exact  height  nf 
the  |)roininence  ;  so  that  if  it  should  hapfien  that  there  is  a  sort  1 
of  .external  invisible  sea  round  the  sun  usually  invisible,  bat  : 
which  this  new  method  will  pick  np,  that  we  »hall  get  the  depth., 
nf  the  sea  sounded  for  as  by  the  length  of  the  line  on  the 
slit ;  and  further,  if  Ihtt  sea  is  not  sbsulutcly  level,  but  if  it  | 
swells  here  and  there  int'j  w«ves  and  prorainence-s  the  slit  will 
enable  u;  to  determine  the  height  of  the  prominences.  Some 
copies  of  very  early  drawings  .show  exactly  what  i-^  seen  when  a  1 


promineace  is  thrown  on  the  slit,  and  show  very  well  the  point 
at  which  I  have  been  driving. 

Again,  if  we  do  fiih  round  the  .'•un  in  this  way,  and  if  thc.  c 
promiitences  really  do  give  us  lines,  we  have  exactly  the  same 
meth'jd  of  determining  the  chemical  nature  of  this  exterior  sea  a> 
Kircbhoff  employed  in  determining  the  cumpositi  >n  of  the  general 
light  of  the  sun  ;  only  we  have  this  great  addition  to  our  kn.iw- 
Itsige  in  this  c*s<*,  that  whereas  Kirchhoff  had  to  suggest  an 
hypothesis  to  explain  the  pos^i')lc  l<>cu->  of  the  region  which  [iro- 
duccd  the  lines  due  to  the  different  chemical  substances,  we  have 
the  hard  fact  beneath  our  eyes,  becau.sc  if  we  i«iss  over  the  jto- 
m  ncnce,  and  if  it  is  built  up  of  iron,  let  u.s  say,  then  wc  shall 
see  iron  line'< ;  if  it  is  built  up  of  calcium,  ibcn  wc  shall  see 
c.ilcium  lines,  and  so  on.  Now  what  are  the  facts?  Here  is 
the  first  observation  that  was  recorded  with  absolute  certainty 
louching  the  chemicil  nature  of  the  exterior  envelope  of  the  sun. 
We  find  that  we  are  dealing  with  the  line  C  j  and  although 
KirchhotTdid  not  tell  us  Ihc  ori;;in  uf  thi-  S'.ilar  line,  be  sho  vcd 
that  it  was  q,ii[e  p>s>ible  to  determine  the  origin  of  the  lines 
even  if  they  were  produced  by  gaseous  b  odies.  Angstcii  n  went 
further,  and  added  gaseous  bodies  to  the  subject  of  his  invcsti' 
gation,  and  he  f  jutid  by  using  a  Geis-lcr  tube  he  got  a  line 
ill  the  red  exactly  coincident  with  the  line  C  in  the  spectrum 
of  the  sun.  When  therefore  we  h.id  such  an  observation  as 
this,  showin'7  one  of  the  lines  produced  by  this  external  .sea,  co- 
incident wi'h  the  C  line  of  the  s  jlar  spectrum,  wc  knew  at  once 


mad 
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Fio.  1}  — Spectrum  of  the  sjn't  pbat  npherc  (bclew)  and  chronvHpHcre  (above), 
that  that  line  was  produced  by  hydrogen.    It  was  obvious,  of  ^  to  a  Urge  extent  of  what  wc  call  hydrogen ;  that  is  to  say,  the 


Ciiur&c,  that  at  once  the  other  lines  of  hydrogen  shoald  be  in- 
vestigated. The  next  obvious  line  of  hydrogen  i>  F  in  the  blue- 
green,  and  when  the  question  was  pot  to  this  line,  in  that  case 
also  it  was  found  that  the  prominences  gave  out  no  uncertain 
soocid— that  Ihc  prominences  were  really  and  truly  comjioaed 


spectral  lines  observed  when  we  render  hydrr>gen  incande-ccnt 
arc  identical  with  the  spectral  line*  ol>»er%e,l  when  we  throw  one 
of  the  solar  jwominences  on  the  -slit.  It  was  soon  found  thai 
this  conlinuous  ocean,  this  continuous  outer  shell  of  the  sun, 
varied  considerably  in  thickness  from  liaie  to  time,  and  it  vras 
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aLu  found  that  other  substances  besides  hydro^n,  some  of  I 
which  at  present  we  kn  )w  nothini;  of,  othen  of  which  we  now 
ihtok  we  know  a  great  <le  il  oF,  «Uo  appear        by  side  with  the 
I  nes  of  bydrojfen.    I  hive  aire idjr  stated  that  other  subiitaaces  I 
besides  hydrogen  have  been  de'er  uine'l  lo  tx\A  in  this  lower  j 


chromospheric  layer.  In  almost  all  cases,  however,  we  find  that 
these  lines  arc  never  sj  lijn;»  as  the  byiirogen  line,  from  which 
we  ^iher  that  the  n'a^nesium  sea,  to  lake  a  case,  is  a  much 
shallower  one  than  the  hydro(;cn  sea.  I  should  further  add 
h«re  that  when  the  bun  is  tuodcrately  active  and  can  be  well 


Fic.  ti  — Solar  promiaciKes  (Vi 

o'>«rTed,  as  in  a  fia:  clitni'e  like  that  in  Italy,  this  magnesium 
sea  can  be  detente  I  all  roun  l  the  sun,  so  that  we  hive  in  the 
chroin  ispbcric  layer,  first  of  all,  a  >ea  of  hydrogen  with  its 
|iroJiinences,  and  then  at  the  bottom  of  this  sea  another  sea 
of  mag  ie:»iuni,  which  welU  up  ^ometijici  where  the  prominences 
are  str<>^ges^ 


lum),  tbowing  Igiicnl  concits. 

The  diflTereot  forms  which  these  prominences  assume  arc  very 
striking.  You  will  have  no  difficulty  in  seeing  that  there  b 
really  a  fundamental  difference  between  them,  and  that  all 
present  us  with  indications  of  movement,  and  these  movements 
enable  us  to  apply  a  test  to  the  theories  of  the  f  irmati  m  of 
spjts  and  prominence?  to  which  Trof.  Stokes  referred.  Prof. 


Fjc.  15.— DiitKram  sbovisg  how  th»  proaineneci  ar«  daily  recorded  CRnpifhi). 


Stokes  pointed  out  thtt  a  great  many  phenomena  require 
that  the  sun-spot  shall  co  isisi  of  descending  currents,  and  thai 
these  prommences  which  w^icn  we  c«n  see  them  are  fed  by  the 
incandescent  matter  nf  th-  un,  >h  lald  n.it  be  descending  cur- 
rinls  like  those  in  spots,  bn-  sh  )ul  i  be  ^ascending  currents,— in 


fact  masses  of  incandeMxnt  vapour  shot  out  from  the  very 
bowels  of  the  sun  itself.  The  drawinijs  which  we  owe  to  the 
skill  of  Prof.  Re*i>igi,  drawn  by  the  simple  contrivaiice  of 
opening  the  slit  after  we  have  got  the  image  of  the  prominence 
carefully  upon  it,  give  ns  a  great  many  cases  of  upward  roove- 
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■■i'^'*^  movement,  someiimes  excOBVety  intense, 
«H«I1«»  «f  their  being  carried  cillicr  to  the  right  or 
to  the  Uft  of  US  pietnre  by  horizontal  curreiils. 

^Sttch  that  b  •  fint  preliminary  survey  of  the  mclh  id  of 
MIMrvillK  ^  dwoiistiy  of  the  sun,  u,.(  A-  a  whole,  but  uf  each 
PHliailar  Mttle  bit  of  the  mn,  chosen  liere  and  there,  and 
braqght  apaM  the  dit  of  tbe  ^ccdoicope. 

J.  Norman  Locky»r 

SOME  OBSERVATIONS  ON  THE  MIGRATION 
OF  BIRDS* 

^^HILE  nbowlng  some  friends  the  astronomical  nb^crvatory 
and  accessories  connected  with  ilie  Collate  of  New  Jersey 
at  PrincetOD,  on  the  night  of  October  19,  iSSo,  afitr  I  joking  at 
A  namber  of  objects  throngh  the  94-inch  cfiuaujiial,  we  were 
■hoWB  the  moon,  then  a  few  days  past  its  full  ph.i.'c.  While 
viMriac  this  object  my  attention  was  at  once  arretted  by  uumlier^ 
of  ■BMul  hfada  now  or  leas  plainly  seen  passing  across  the  field 
of  olaenitioBi  Tbqr  were  in  many  cases  very  dearly  defined 
asainst  failghl  hattgiowi:  the  movemenu  of  the  wings  were 
pUinly  to  teaq,  m  mdl  at  tlie  entin:  action  of  flight.  In  the 
MHMinjdwakapeof  Oe  head  and  thataU  were  oonn>icaoa% 
whan  tbobM  ma  watt  feoMMd.  AatteaiaaihadnotbeeoTCfy 
loHg  abom  On  haciaam  diicction  of  obaenatioa  maeame* 
qacn^  towBid  tbe  eaal,  aad  the  majority  of  dM  bMa  alii«TCd 
were  flying  almgat  at  right  angles  to  the  dinction  la  Wbkh  the 
glass  was  pointed. 

I  Icre  then  was  opportiniity  for  the  determlnatiain  of  two  pofaits 
— Uie  kind  of  birds  that  were  flying,  and  the  general  diremon  in 
which  they  were  moving.  Respecting  the  first,  it  was  compara- 
tively easy  to  decide  as  to  what  families  the  species  belonged. 
This  point  was  piined  by  observing  the  general  shape  of  the 
birds,  their  relative  uze,  the  motion  of  their  wings,  and  their 
manner  of  flying ;  that  is.  whether  the  flight  was  dveet  or  wid«* 
lating,  by  ctmtinuons  stroke!  of  the  wiagi  or  by  an  inteiniltcat 
motion  of  those  ineubers. 

Most  of  the  bird*  seen  were  the  smaller  land  birJ«,  among 
which  were  plainly  recognised  warblers,  finche?,  woodpeckcn^ 
and  blackbirds  ;  the  relative  numbers  Lcing  in  the  order  of  Icindi 
above  named.  Amons-  the  llnchcs  I  would  particnlarly  mention 
Chryt«milris  triilis,  which  h;is  a  very  characteristic  flight ;  and 
the  blackbirds  were  conspicui/u--  by  the  peculiar  shape  of  the 
taU,  from  «hich  charncttri>iiL  I  feel  most  positive  in  my  iden- 
tification of  QuijtaJui  purjmreus.  I  mention  such  details  tt> 
explain  just  boir  obetraiikmB  were  mad*  and  oondodont 

arrived  at. 

In  rtr^jnrd  to  the  cconj  point,  with  rare  txceptiuiis  llic  birds 
were  f  iiuua  to  be  flying  from  north-west  to  south-east.  1  do  not 
nie.in  that  \\\\^  \ias  a ' is  1 1 utely  the dlKclioOf  btit  ttatitvaa  the 

approximate  an<l  (;cncr;il  one. 

_  It  i»  not  within  ihc  sco)ie  of  the  present  paper  to  do  more  than 
give  details  on  two  other  pujint-,  namely,  the  estimated  number 
of  birds  passing  through  a  ^-iv.r.  ii.ice  ii.;ri;-.i;  a  ^ivcn  time, 
and  the  height  at  which  tliu  birJh  were  nui^t  abundant.  For 
tile  basis  of  the  first  of  thc-c  1  oi:.!-;  it  was  nccc-sary  to  note, 
filst,  how  many  birds  passeti  through  the  field  of  observation 
per  aigiMfc  and  second,  how  near  or  how  far  distant  irom  the 
ikHlhaliacds  wobU  have  to  be  in  order  to  be  seen  at  all,  that 
btobeinfoeHi, 

71m  lul{|^  of  tta  moon  above  the  horizon  in  degrees  and  the 
two  cuts  of  flie  ma  of  ehwcwilion— that  h  how  near  or  how 
te  the  hiida  BOMd  wwa  ban  the  glaxs — supply  the  data  for 
dctermiaiof  bov  h^  the  birds  seen  were  flying,  and  this, 
combined  widk  the  munber  noted  as  pasting  per  minute  through 
the  field  of  observation,  gives  the  bnda  for  computing  how 
many  birds  were  passing  tlurough  a  sqnavaaile  in  a  given  time. 

In  this  connection  it  may  be  well  to  iMCify  how  the  two  limits 
of  dbcervation  were  defined.  The  iuciiar  lindL  that  the 
nearest  point  where  objects  could  be  seen  with  dlionclnM%  was 
easily  determined  by  the  power  of  the  dais ;  this  b  dxmt  one 
mile  distant.  'Ilie  superior  limit,  or  the  most  distant  point,  is 
pnwisioually  a^  umcU  to  be  not  more  than  abont  feur  miles 

SI  on  the  hypothe.siii  that  the  birds  would  not  fly  at  a  greater 
it  than  ten  thousand  feet.  It  may  appear,  as  future  ohser- 
DS  are  made,  that  this  last  limit  is  not  correct,  but  the  reasons 
far  aamming  such  a  height  as  the  superior  limit  are  sufiicient  to 
mnmnt  its  nse  in  this  caa^  for  birds  wtie  obRTKd  on  thU  sune 
"  at  •  late  how  vlHB  the  hdgM  «f  dio  aiooB  above  tbe 
t  BW»  A.  MMs.  .f  A,  N Midi  OnilUiiGrf  Gbb  far 


homon  would  make  the  point  at  which  tbe  birds 
almost  at  this  great  elevation,       ten  thonsand  feet 

I  am  fiteaily  indebted  to  Prof.  Charles  A.  Young  fortanv 
in  these  observations,  and  with  his  aid  have  arrived  at  the  con> 
elusion  that  the  average  number  of  birds  passing  through  the 
held  of  observation  per  minute  was  four  and  a  half  Prof 
^  oung  has  a's<5  kindly  assisted  me  with  the  deUils  of  the 
problem  m  regard  to  the  limiu  and  area  of  the  field :  and  dm 
followmgdlagpm  and  emnpntatiow  are  fitom  Usstniyof  die 

Mocr.'s  a;t;:u.!c  ^  30°;  moon's  semi-diameter  =  is'os*.  The 
area  of  obsersaiuui  is  a  flat  triangle  =  B,  A,  C.  From  ifiiis  Kust 
be  deducted  the  -^m.!:  -rianglc  b.  A,  c,  the  area  within  a  mile  of 

MfSte  the^fidd'?  °""-^"'*  "  •» n8»»» 


Area  of  triangle  B,  A,  C  s  COTtUo  miles. 
Area  of  triangle  b.  A,  c  =  O  00439  mika. 
Therefore  b,  B,  C,  c  =  0  06581  =  i 
DikUutce  from  A  to  B  =  four  miles. 
Number  of  birds  seen  per  minute  s  4}. 
Number  of  birds  per  square  mile  per  mmnte  =  68. 

W.  E,  B.  Scott 

[Mr.  Scott's  novel  and  iin|X)rtant  obser\'ations  definitely  esla- 
bli'-h  on  a  ^c^eutiflc  bn^is  .-everal  points  in  relation  to  the  migra- 
tion of  birds  that  have  hcretotwe  retted  almost  wholly  on 
conjecture  and  proliability. 

We  have,  first,' the  fact  that  the  nearest  birds  seen  thmnjfc  tbe 
telescope  must  have  been  at  least  one  mile  above  the  eutff,  and 
any  have  mafed  in  elovation  from  one  niilc  to  four  miles.  It 
has  been  hdd  nat  Imds  when  migrating  may  tly  at  a  snfficient 
height  to  be  able  lo  distinguish  such  prominent  featora  of  the 
landscape  as  coait  lines,  the  prindpel  waterconrcei,  and  moun- 
tain chains  over  a  wide  am.  Of  thX  tbanks  to  Mr.  Scott,  we 
now  have  proof.  It  dMrcfiire  foOorn  tkat  during  clear  nights 
birds  are  not  without,  guidance  daring  their  long  migratory 
while  the  state  of  bewilderment  thqr  exhibit  duriqg 
dark  nights  and  thick  weather  becomes  explainable  00  tbe 
ground  of  their  inability  to  discern  their  u.sual  landmarks— points 
that  have  been  assumed  as  probable,  but  heretofore  not  actnally 
proven. 

These  observations  further  indicate  that  many  of  oar  smaller 
birds  migrate  not  only  at  night  but  at  a  eOltsidenible  deration- 
far  beyoitd  recognition  by  ordinary  meani  of  observatioo.  A 
promising  field  is  here  opened  up,  in  which  i(  is  to  be  hoped 
mvcstipdran  will  be  further  pushed,  not  only  by  Mr.  Seott  bnt 
by  odian  who  may  have  opportonity  Ilierefer.'->j.  A.  Aunt.] 

ON  THE  EQUIVALENTS  OF  THE  ELEMEN- 
TARY BODIES  CONSIDERED  AS  RE  PRE- 
SENTING  AN  ARITHMETICAL  PROGRES. 
SIGN  DEDUCIBLE  FROM  MENDELEEFF*S 
TABLES 

HTHE  relatively  quick  succession  of  new  elementary  bodies 
^  which  has  marked  the  last  decade  of  scientific  progress  and 
widdi  ONUt  be  considered  as  the  result  of  chemical  research, 
pi<«ieered  and  guided  by  spectroscopic  study,  has  brought  Top 
prominently  into  noUoa  Hcndcieeff's  most  remarkable  law  of  dw 
periodicity  of  tlir  rbf mlf nl  thF"iTtf* 

Originally  publisbed  in  Rnsrian  in  1871,  his  mcmofrbttiineo 
been  translated  and  reprbied  bydie  anAor  bi  the  JAwAwr 

a«»R  ifWK  Md  tbwoe  baa  bemi  ( 
•omo  of  dke  En^sb  {onnals. 
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jyniy  SI,  Mi. 


czpretsed  by  tbe  ilmpte 


the  point  of  view  of  tiiMrictl 
fonnula 

Tlnu  any  tiro  spheres  being  one  to  the  other  as  y  to  y,',  in 
•toak  demenls  Y  Mid  are  inconceivably  utiitntet  iuid  c•ln^c- 
qantly  the  value*  of  dbe  two  ex|>res»ions  }  v  aad  for  two 
gifa  atooiic  dcMcate  if  oknlatBd  wonld  bear  no  compAriyon 
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whh  the  nature  of  tbe  unitn  by  which  tbe  cqainlenu  are  ex- 
pressed, while,  howew,  the  ratio  of  tfa«ir  folmnet  night  be 
aJe>|uately  itpremted  by  entire  mnDbcn  of      ofdcr  of  Ae 

ei|uivalc  its. 

The  law  of  prop  ini^nality,  according  (O  Which  the  atoms 
combine,  implies  that  the  voloines  of  the  atoms  should  prcMOt 
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lome  snch  proporttoaatity,  con.scqacntly  that  for  a  icries  of 
Stont  tkcir  volnmcs  might  be  cxprc»c<l  1>y  the 

od  Aerafim  ttaad,  oae  to  the  other,  as  the  >uoMti 

»)  mwi  nw,  &C.,  &c., 
Ilutt  b,  be  nieted  by  «  mkt  of  teratt  w  foactioa  of  v. 


It  may  lie  remarktMi  thni  ihi  umiM  till  li«  admi»Mblc  if  it  be 
a<suiiied  th.n  ihc  forms  (he  nt  >  »  -e  that  of  vortex  rtng^  as 
arjjucd  in  the  very  rcuiarkalili:  ariii:le  by  Mr.  Tolver  Preiton 
re^rred  to. 

Hat  if  such  a  relation  be  olliwed  to  eaixt  it  is  also  legitinete 
toednit  sterictof  wbidi|«,  or  fw,  or  w  woold  be  die  ntw  or 
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difference,  itic  law  of  prjpurtioualitjr  bcinjj  tbu»  s'ill  nh-.rrvcil. 
Now  takiri  J  the  sample  anlhinrtical  |  rO'^trsMnii  li  ivui}^  t  jr 
difference  =  Ji  1416,  it  lurnishril  a  icric/.  (cr;a»  wijich 
markedly  cancord  wiili  llic-  cries  of  the  ntoinic  wcigh[>  Cff 
e>)uivalent-i  as  i)rc-.cntt-<l  by  Mciiclcleeff '»  TiU)lex,  ai  d  the  succes- 
-ive  blan'ns  occurriiij;  in  the  -uiii*  c^Iabllshcd  by  bim  in  hi-. 
Tab! ea  arc  very  ajiproxim^Hcly  tilled  up  ljy  the  iuccc-  ijn  of  the 
leriu>  of  ihi'i  [>r.j({rei>ion  Iw'tii  a>  regards  iiuuiirjcul  v  dues  ami 
order  of  ^uccc-ssioii. 

T  >  dcmun-tratc  thi,  Mcndciteff 's  Tables  have  been  drawn  out, 
with  tliL'  :ui'hti'.iii  n^ijoMic  u^lcii  ciuivaicul  uf  the CMMipODllillf 
aj"i>roiiitui<_  ^ahic  ,»  leni.b  ot  tht  (UOj^re-s  ion  ». 

in  Tal4c  1.,  c  .iitaiiiiiit;  hi>  (;roU})i;:[i  inl  j  /  I'/fi.- :J  and  Grtal 
/Vr  »rfi/J,  ihcrc  ii  b,liuwu  Itac  bUitc loii  of  the  eltiucnlary  bodies 
and  their  e<|Uiv.ileiit&,  a.-.  al»o  the  cuui|Jorative  cone  'rd;iiu  .sucLe%' 
siun  of  the  term»  of  the  pro^rcMiuu  w  with  appruxiimte  value> 
iiKistly  in  terms  of  {  w. 

In  the  Table  1 1.,  or  of  /WioJic  Strits,  the  blanks  existing  in 
these  scries  at  indicated  by  Meodelecll  are  shown  to  be  very 
appraiiaiately  filled  up  by  correii(M>Mlinj{  tenns,  in  vftlae  and 
OToer  of  sBccetaioa,  of  the  prat^reskion  w,  TUa  to  miliedly  the 
CM  as  ngudc  the  gap  exbtin^  betwew  tte  Mriw  8  aad  lo, 
wIlCBe  tmU&ag  tweltt  terms,  whicta^  being  ilkdnpkgr  mc- 
«carive  tenns  of  the  progrcMiou  «,  the  thirtSEBth  Icnn,  oorre* 
^lending  t  1  the  eqaivalealof  LwlwuW  ™  lliOi?li»represenled 
IB  Ibc  progre^on  «  by  iho  valw  57|w  =  iSo^  ttftf,  or  approxi- 

aMiiv«i«  ^  the  vnloe  57ar  ■  179,  ogria. 

C^MMdeiiiw  tUa  proiere«sioB  of  tafw  of  » it  wil  b*  bmd  llat 
of  tie  tuUfSn  elemeaury  bodica  giwa  fai  M«iMl«l8af*«Tnbl«t 
the  foUimfag  «oimpoiiaii>g  cquivakiiiB  ate  icpittcMsd,  widi  an 
appnttealioaoF  less  than  •  oait,  by  terms  of  the  pr  i^^-ssion : — 


H 

Be  = 

C 

O 

n 

Si 
Ph 

Ca  = 
T« 
Va 
Tt 

K  s 
Co 

Cb  s 
Zn  m 

(Galiinm?  = 
(Norwcgiuni?  => 
As  m 

Sc 

Rb  » 
Yt  = 
Zr  = 
Nb 

(Tefbinn?  s 
Rn  s 
Rh  a 
Pd 
la 
Sb 

To  <• 
Ci 

m 
c* 

/Damn}  s 
VDogiuife 


I 

9.  4 
12 
16 

19 

38 

3« 
40 
48? 

51 
56 

59 
59 

7» 


U 
Ta 
Oi 
b 
Ft 

Tl 
Fb 


» 

94 

99 

"J 
12s 

140-141 

•S3 

'57  . 

'&\\ 

18a 

•97  I 

300 
304 
ao7 


i  ' 

I,  0473 
9.  4248 

4  » 

13,  5i>64 

5  » 

15.  7*XNO 

b  yr 

IS,  ^496 

9» 

2S,  2744 

10  n 

3".  4'S9 

'J  T 

40,  8404 

15  ir 

47,  1240 

10  ir 

50,  3656 

18* 

56,  54l>« 

19  « 

S9k  b9e4 

If 

•* 

aov 

63,  SJ13 

ai  ir 

a: 

65.  9l3f» 

69,  1150) 

73,  3566) 

75.  392>4 

78.  54CO 

3: 

84,  <»a3a 

87.  9M 

91,  1064 

3»» 

94.  3477 

*•« 

38  » 

•M 

33' 

103,  6735 

34»  «  I06k  8144 
J5»=  113,  0976 
39*  =  laa,  52^4 
4D«  »  125,  «636 
42  tr-  131,  947s 
44»=  I3*»  ^ 
45**  I4l>  37» 
49»  -  iSSi  »3B4\ 
5«»  «  157.  «79y 

S7»«  I79k  0712 
58  «  a  18s,  aiaS 

«2»>  194.  7786 

63  «  =  197,  9208 

64  r  =  301,  0634 

65  V  B  304,  2040 

207.  3450 


66  a-  = 


Sack  a  eoneoidaBee  oart  be  taken  u  aome  proof  of  the  reality 
of  acrtria  eaweipeailaac*  between  thoralneaol  the  eqmvahwts 
andttaatof  riwiemof  the  progrei'fioB  v. 

It  b  (UtyadOBitted  that  the  eqwrafenti  are  bat  idathc,  both 


a^  rf;;arii-.  t!'.'-  ir  miuiber  ami  ihf-r  nnmeiical  values,  fn  the  forces 
whu-li  the  jirc-cnt  state  of  chemical  analysis  c«u  briiij;  to  bear  on 
matti-r,  a;n!  admittinj;  the  existcrco  of  a  law  of  proj^rcssion  by 
which  the  Cijuivalcnts  msy  he  cnnncctcd,  such  a  |  rnfjres  ion 
shouM  as  a  mailer  of  necessity  differ  both  as  regard^  the  ntJinber 
of  rc'iircsenlalivc  tenns  and  their  values  from  the  jirc  cut  r.-cfived 
succi-sviiii)  and  lUiinenL  il  values  of  the  equivalent"-,  lh:'!  caisc- 
<{ti<'iiily  show  discordances  in  certain  places  and  ajiuroiiinate 
concr.rdancealaolbcii;  aMhiadwini  by  the  terms  of  the  pro- 


gression ir. 
M^t  1880 


J.  P.  O  Keilly 


BIRDS  OF  THE  SOLOMON  ISLANDS 
TN  a  paper  "On  the  Bifdi  of  the  SoIobmb  Islands,"  by  E.  r. 
^    Ramnay,  F.L.S.,  &c.,  Cnratorof  the  Aastialias  Museum, 
Sydney,  read  before  the  Linncan  Socictjrof  New  Sontb  Wales^ 
February  3^  1S81,  the  foilowini;  new  biida  ware  dochbed : — 

t.  Gnmahu  WStpami^  a^  ddt.— A  apeaiea  alHed  to  G.  hyp(h- 
taumt  of  GovM,  bat  dilftnag  m  ita  aBailer  aiae^  winter  under- 
surface  broad  jet  black  band  on  Inrcal  r^lo^  cilaid 
the  eye^  and  in  having  ashy  grey  diatddm. 

a.  Jiemrl^kitt  XhAmh&L  tf,  Tun.—KnmiAtMi'j  i 
qwdo^  with  die  tndy  and  Ibe  wiap  and  tail  above 
osai6ed  aape^  and  hind  neck  while,  lind  and  throat  Mack,  aCBt 
and  roaainder  of  the  under  tarface  chestnut ;  this  apaciaa  coma 
from  the  Island  of  Nyi,  and  faaa  been  named  in  eqoipliment  to 
UeM.  Richards.  K.N. 

3.  Mjnunela  Tristrami,  ftp.  nov. — A  jet  bladt  MJinifla  of 
Inge  ^ae,  the  bill  strong  and  yellow,  with  end  bhck,  baaes  of 
the  inner  w^  of  tlie  quiUa  below  aahj.   This  ^padea  la  allied 
distnct  fnmt  M.  m^m,  M.  Mmi,  mi  M.  pnf 


to,  but 

4.  Afygomefa  pul:!:crt  inia,  sp.  nov. — This  fine  specie,  has  the 
whole  of  the  head,  neck,  chest,  breast,  and  ^ides  of  the  body 
and  Ikiiks  the  interscapular  region,  rump,  and  u^ijier  tail  covert-s 
of  a  rich  deep  crimson,  the  remainder  of  the  plumage  black. 
The  extent  of  the  scarlet  on  the  flanks  and  bre  i^t  is  grciter  than 
in  either  of  the  allied  .spccie>  M.  cdrJinaiis  and  M.  ni^rit-tntrii. 

5.  /.oUtrvf-j  (  J'if/:fai'\  c'l-Jitit',  -p.  nov.  —  In  thu  genus 
there  is  no  irac*  -if  whi-i-  round  the  eye,  and  the  l.ill  has  quite  a 
diflcrent  i.o.ii  ur  tha:.  th.il  of  any  species  of  the  ^;^nus  Zosierops. 
Tlie  fir-t  and  sixth  primary  quills  in  this  ^pcclc^  are  e'|iul,  and 
the  ihird  is  equal  in  length  to  the  f.junh.  Tlie  general  colour 
above  i<  a  uniform  dull  brown  washed  with  olive,  ini  huin^  to 
smukcy  brown  on  the  head,  inner  webs  of  the  quills  1  el  .w  mar- 
gined with  while,  under  surface  light  ashy  brown,  almost  white 
on  the  al-lomen,  length  about  five  inches. 

6.  j\\i!ii,Tn<i  finuhii,  up.  nov. — Avery  distinct  speciea  of  a 
uiiifornt  gtass-grccn  tint,  paler  on  tbt  abdOBWD,  oidir  taU 
coverts  yell  iw,  length  ^'S  inches. 

The  paper  cnnl  iins  notes  on  six  or  eiijht  other  species  of 
interest  and  a  fine  collection  of  Solomon  Island  birds  were 
eahibited  ahont  fifty  spedca. 

OUR  ASTRONOMICAL  COLUAfN 

Till  \  AniAiii-i;  >  lAR  X  CYc;ni.  — A  maximum  of  this  variable 
sboulu  now  be  close  at  band.  IV.if.  Winnecl  e  as>i  :ns  it  to 
July  ji,  laiher  later  than  the  avcra^'c  ;ki  .  il  >  i  ih<  la  i  lew  years 
would  give  it.  Its  brighldcss  at  maximum  lias  vancd  during  the 
pre  tf.t  century  from  4m.  lo  a  very  little  al>ove  701.  In  vol,  vi. 
<  f  the  liiiiin  Ob-ervatinnt,  Argelander  has  given  nine  i>bserva- 
lioiis  of  the  po^ill^ln  of  lhi>  star,  about  which  there  ha-.  l>een  so 
much  and  unncce^5.^ry  confii-ion.  I's  place  fur  iSSo'O  is  in 
right  a-sccnsion  iQh.  45m.  57'33s.,  decliiialion  33  36'  42  "•i.  A 
comparison  of  Lalandc's  observation  in  1793  with  .A rgelandcr'n 
shows  that  there  is  no  appreciable  proper  motion.  1  he  \-aria- 
bilily  of  X  Cj^i  was  discovered  in  16S6  by  Kirch,  whose  first 
observed  nimiinuni  is  dated  November  28,  1687. 

Comet  iSSi  —  it  apjicars  thi-  comet  was  detected  at  Sy.lncy 
a«  early  as  May  2;,  -^i  Ihr.t  may  yet  receive  ob-crvntiMi,s  from 
the  Australian  oli-  crvalnnrs  made  marly  a  week  liofore  the  first 
of  ihn  c  niade  at  Kio  Jai  ciro,  TTic  orbit,  f  unnded  upon  post- 
perihelion  places,  «  hich  we  |iublishcd  la^  week,  j^ivc  the  comet's 
ptace  on  M.ay  22  at  10  ji.m.  at  Sydney  in  ni^ht  a  ccndon 
4h.  58 -Sm.,  declinaliou  35  3?'^^--  and  at  this  time  the  comet 
was  distant  from  the  earth  0  772  1.1  the  earth\  mean  distance 
from  ihe  sun.  M.  CniU'  fir!.t  position,  deduced  frgoi  the  obser- 
ntioiia  at  Rio  la  aa  f  oDowa  t— 
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M  T.  at  Rio. 


Dccl. 


May  39  27980     ...     S  a  3'*     ...  -311524-9 

The  comet  «-as  nearest  to  tbe  eartk  abant  ««»HnMit  on  Jv~ 
when  iu  dltUaoe  wu  o'aSj 


rabjoiMd  b  Car  GfmmkhaidDli^  :— 


July 


22 

24 


27 

28 

29 
30 
3« 

August  I 
2 

3 
4 

5 


R.A 

K.  02: 

11  44  2 

"  5S  S 

12  59 
12  15-5 
12  24  s 
12  32  9 
12  40  7 
12  48  0 

12  54  9 

'3  »-3 

»3  74 
ij  '3'2 

n  '87 

13  24-0 
13  29-2 

'3  34  3 


N.  P  D.       Log.  distance  6tHn  tbe 

"    ""^  Sun- 
0-0065 


Earth. 

9*9290 


99479 
9  9657 
9-9825 
9-9982 
0-0131 
0-0271 
0-0404 


0-0173 
00281 
ox»388 
00493 
0-0597 
0-0700 
o'oSco 


8  5-0 

8  «3  S 

8  22-7 

S  32 -4 
8  42-S 

8  52 -9 

9  34 
9  '3  9 
9  24  s 

9  3S  2 
9  45  9 
9  56-4 
10  7-8 
10  17-2 
10  27  4 
-  _  ^  'o  37-4 
Comet  1881  c. — Tel^rams  from  the  Smithsonian  Institution 
at  Wash in;i ton  notify  the  discovery  of  a  comet  at  the  Observatory 
of  Ann  Arbor,  by  Jfr.  Schiiberle,  apparently  on  Julv  16;  it  was 
situate,  according  \.<s  the  tclc^'rains,  nearly  m  tte  ijnk  ucation 
of  Capella  in  48*^  declination  (or  ?  38°). 

NuR  APPKOACH  OP  Vntos  TO  107  Tavkl— Fm&  WlnMcke 

hat  circulated  a  note  in  which  he  suggests  a  method  of  determin- 
ing the  solar  parallax  from  observations  of  this  planet,  when  it 
approaches  or  occults  a  fixed  star.  We  refer  to  the  note  at  thia 
time,  only  to  draw  attention  to  a  close  approach  of  the  planet  to 
107  Tauri,  »  star  of  6-5m.  oa  the  manii^  of  July  14.  Accord- 
it  ^  tu  a  ctlcuhtion  by  one  of  "fnlt,  Wfantdw*  pupils  the  star 
wilt  be  occnltcd,  but  there  appears  to  be  M»e  mWake  here. 
Taking  the  .star'>  place  from  the  Greenwidi  Catikcae  of  1864 
and  the  KaddifTc  Oh  e(\-ations  1870-75,  its  apparent  position 
will  be  R.A.  sh.  im.  5 1 -33s.,  Decl.  -I- 19°  42'  i5'-i,  and  at  con- 
junction  in  K..A.  July  23  .it  20h.  26m. -2  G.M.T.,  the  geocentric 
difference  of  dccliiiat'ou  (Venn.s-!»tar)  is  28*'-7  ;  this  diHerence  is 
re.iuceil  by  the  effect  of  parallax  at  Greenwich  to  22"-9,  and 
WKliii..iriir-.  value  of  the  semi-diameter  of  the  planet  being  lo^'S, 
It  a])pean(  neglecting  UbuW  error  of  phi«,  Uwt  at  conhiaGlion 

in  right  tMaenm,  &•  Moth  Umb  Of  VcMH  wiD  be  isT  iotdi  of 

the  itar. 

[Since  the  above  was  in  type  Dr.  Gould's  obsemtioiu  of  the 
great  comet  -it  Cordoba  have  been  received they  show  thikt  at 
the  end  of  May  the  elemenU  upon  whidi  our  ephemcrU  is 
funded  m*/  give  the  oomef •  poutioii  with  emn  of  +  I'  o  in 
R.A.,  oad  4-      hi  « 


1 4edhHidoB«) 


SCIENTIFIC  SERIALS 
BuUMtdtfAndlmie  KejfoJe  ties  Stiauts  dt  Bdgiqtu,  No.  3. 
— <^  the  hitcnti^r  of  eefartiUatioB  diuiqg  aurorae  boreales,  by 
M.  Monbgny.— Obcemtlon  on  flie  matoniT  of  the  adult  Afri- 
can elephMt,  bj  MM.  Piateaa  and  Li<tnarf,— On  a  general 
ptopertv  of  liquid  shecta  hi  motion,  by  M.  Vandcr  Mensbnrghe. 
—On  the  tnangulation  of  the  khydnik  fcy  M.  iWan.-On  the 
HMgrntism  of  bodies  in  relation  to  their  ttondemight,  by  M. 
^c^—On  the  broadening  of  the  Unes  of  liyJujueu  ttUid 
communication),  by  M.  Fi^vei. 

Ko.  4.— Liberty,  and  iti  mwhinicel  efiecti,  by  M.  Odbonf. 
—Note  on  /V//wiV4«i  ftHimkaa,  J.  Preitwidh,  dteomd  in 
the  coal  schist  of  Homu,  near  Mons,  by  M.  de  Konhwfc.— Ob 
the  transformation  of  methylchloracetol  into  aoctone  and  thi- 
.-iceionc,  by  M.  Spring.— On  the  blood  of  insects,  by  M.  Frede- 
ncfj.— Note  on  certain  co-variants,  by  M.  le  Paige.— Rcsearcfatt 
on  tlie  reproductive  apparatus  of  osseous  fishes,  by  Mr.  Mac- 
Lc^  d  Oti  the  Jtrati^raphic  position  of  remains  of  terrestrial 
mammaba  discovered  in  Eocene  strata  of  nelcium,  by  M.  Rutot. 

.  AtMfU  iu  Sciimea  Pkysiqua  et  XaturciUs,  lune  is  — 
MlWBMio— 1  Oeotogical  Congress  at  r;.:]o^iiA  (iSSi/;  u-ji.at  of 
SWUi CoMWittee  on  unification  of  notnciiclati:rf,  iv  Kcr.cvier.— 
On  Ml  aznficia]  reproduction  of  GayUibMtc,  by  m'm.  I'avrc  an  1 
SofMi— Stldy  on  palieontological  and  embry'ological  develop- 


ment, bjr  M.  Agassi*.— Researches  on  alternating  generations  of 
SSS^ISm  l?^/'        ^}    •V.i:er._Ob.ervations  on  laminoM 
I  /P^^"*""        '-'■  ^joU'>' cur>'es,  by  the 

S^Cau^ray        """^  *"  telegraph  lines,  by 

AUi  dtlh  R.  Accad.-miadei  Linen,  vol.  v.  fasc.  I3.— Altnmo* 
mical  and  physical  ol>>er^aiion.s  on  the  axis  of  rotation  and  the 
topography  of  Marf,  at  the  Koyal  Observatory  of  Brtra,  in 
Milan,  with  the  Mcr?  equatorial,  by  S.  SchiaparcUi.  -  Prelimi- 
nary  note  on  the  volcanic  ejection  of  tufa  of  f/ocera  and  Samo. 
W  a.  bcaixhl.— Researches  on  the  x-ariations  of  tone  in  the 
biumn  blood-vessels,  by  Signori  Rajardi  and  Mosso.— On  obser- 
WUm  M  solar  spots,  facQ:.r  md  proluberanLrs,  at  the  Royal 
^S?^!^  ^^^t  CoUege.  durinfr  the  lirst  quarter  of 

On  the  mean  monthly  and  annual  tcm- 
fP*"*!?  "*  thermometric  excursions  deduced  from 

OBacnUtans  at  the  obsenrator)-  of  the  Koman  Collejje  by  the 

"""•"T,  "^^  same.— Observations 

on  smaU  pkaete,  by  the  same.— On  the  depolarising  property  of 
saline  soliitiOBS,  by  S.  Macaluso.-On  the  constituiio,,  of  de- 
nvauvea  of  aaatonine.  br  S.  Canniano.-On  the  action  of 

?ln*'n'Zl»""n  Wppel,  by  SlgDO^Tciamicin  and 

Dennstedt-On  cadaveric  poisons,  bgr  &  Moriggia.-On  the 
sacdianfyit^  ferment  of  wine,  by  S.  Selmi.-SoitSi  theorem.s  on 
geometry  of  «  dimensions,  by  S.  Veronese.— On  the  skeleton  of 
Scehdotman  exhibited  in  the  geological  museum  at  Bologna,  by 
S.  Capelhni.-Primordial  fauna  in  Sardinia,  by  S.  Meneghini.- 
On  botwical  laximony,  by  S.  Carael.-Ephemerides  and  sta- 
us..«  of  the  Tiber  in  1880,  by  S.  Betoeehll-JDetermination  ol 
the  difference  of  longitude  between  Rome  end  Milan,  by  Sinori 
Respighi  and  Celoria.— Abeolnle  valu^  of  gimvllrat  ijamtAn 
S.  KespghL— On  corrections  in  cltiuUcal  oMl&hiteeTte 
calculation  of  planetary  parlnrbotioaiti  by  8.  de  freiwrii,  jfrmnf 

artistic,  literary,  and  geopnilUeri  fevnoMS  «f  YiMlttldo  dm 
Vmci,  by  S.  Govt. 

SOCIETIES  AND  ACADEMIES 

Lo.v:>oN 

Geological    Society,  lune  22.— R.    F.theridge,    F  R  S 
president,  in  the  chair.— Thomas  Hart  and  Pa^-iil  William 
Jones,  Coronel,  Chili,  South  America,  were  elected  Fellowa 
of  the  Society.— The  following  c  ommunications  were  read 
Descnption  of  a  new  species  of  coral  from  the  Middle 
Lias  of  Oxfordshire,  by  R.  F.  Tomes  F.G.S.    The  species  of 
coral  dea:nbed  in  this  paper  was  referred  by  the  author  to  the 
genus  Thamnastr^a  and  the  sub  genus  Sj-Hns/r.ea,  under  the 
name  of  rhamxaur.ia  n'oiprdi,  in  honour  of  discoverer, 
Mr.  E.  A.  Walford.    The  specimen  \\  1^  from  the  i>r'mi/Kj.ljed8 
of  the  Marbtone,  at  Aston  le- Walls,  Oxfordshire.    Like  Tkam- 
iW/wo.fMm'i/^fl,  previously  devcrilicd  liy  the  author  (()  J  G  S 
Dxiv.  p.  190)  from  the  .Middle  I  i.i:  r  f  Oxfordshire,  this  specif 8 
presenU  the  Mine  sub-generic  characters  xs  T.  arochneides  of 
the  eomillg  or  Steeple  Ashton  ;  and  the  .-inlhor  remarks  npon 
'he  fact  Ihit  the  only  species  known  from  the  English  Lias 
'^f*?'*'**  fHWlHin  rather  than  Inferior-Oolite  forms.— Note  on 
un  flmnwet  ef  the  remains  of  a  Cetacean  in  the  Lower 

J-*-f^  S^OA  With  e  note  Toy  Prof.  H.  G.  Sceley.  F.R.S.. 
F.G.S.  The  ralMr  teJemd  to  the  rarity  of  remains  of  marine 
mammaUa  hi  the  Lower  Ttrtiiilte  of  Bntain,  the  only  recorded 
species  being  Za«MM  JTmIAn^  Seeley.  from  the  Barton 
clay.  The  smgle  mefanen  h  tab  posseinon  was  obtained  at 
Roydon,  about  a  mile  and  a  half  north  of  Brockenhnrst,  where 
the  beds  exposed  in  the  brickyud  coaebt  of  sandy  clays  crowded 
with  marine  fossils,  and  restmg  upon  green  freshwater  elaya. 
wiUi  abundance  of  I/mU  Sdlamdn  belonging  to  the  Hca^ 
jenes.  The  author  briefly  referred  to  the  question  of  the 
boiuon  of  these  deposits,  which  he  rcgaida  ec  bdonging  to  the 
«me  great  marine  series  as  the  beds  of  Brockenhnrst  and  Ljnd- 
hurst,  which  he  holds  to  be  Tongrian  or  Lower  Oligooene.  The 
Cetacean  vertebra  obtained  by  Prof.  Judd  was  stated  by  FMf. 
Seeley  to  be  a  caudal  vertebra,  probably  the  eighth,  hot  not  Iftfr 
than  the  twelfth,  of  a  species  belonging,  or  closely  related  to  tho 
genus  lial,.-noptfra,  ami  especially  approaching  BaittmMm 
lotutCs,  a  species  of  the  North  Sea  which  appean  to 
range  to  Jajan.  IVuf.  Scclcy  regarded  it  as  representing  n 
new  species,  which  he  named  Bakm^tmm  Juidii.  Diiui|> 
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tion  of  a  peat-b?(l  interstraiificil  with  the  boulder-drifi  .n 
Oldham,  t  y  G.  H.  Hollinf;unrth,  F.G.S.  The  avthor  described 
a  dejK-i-.it  of  peat  intcr-tratifie:!  vvith  Ix'iulder-dnff ,  exposed  in  a 
railway  cutting  at  Rhode*  Baok,  Oldban.  The  depth  of  the 
aeetion  was  oSlifnttitt,tMi ft  tboiNdt— 

I.  Soil  ...  •••  StO  10 

S.  Bonldcr-dqTt  «Mi  beds  aad  ibiaii 

«f  peat  „   a  to  6  feet 

3.  IMa  bed  of  peat,  ontainipf 

ex(^nenottf  stein<,  and ' 


•  la.  to  I  ft  9  in. 
(avenfe  15  fai.). 
siflchestoifoot. 


4iaclNetosfect 


4.  Fine  blue  eUr  (floor) 

5.  CnrTtat-bedMd  eoeiM 

pUfCtl  e  e  •  ■ 

The  Bonas  la  tbe  peat  are  of  Boctbern  ifpe. 
Sitarfaa  itafaaiial  SimiuiMti*  nd  AumlMya,  bf  G.  R.  Vine, 
coouMuicated  hf  Brot  P.  Uaitfai  Danean,  F.R.S.  For  the 
paai •STMiaAj^imaeBBMiiiiKilrbes priority i  bataalfaatbad 
laetfaMljf  ben  qipUed  to  a  aember  of  the  chut  EcbfaMdar- 
SMla,  tte  eathor  prefened  the  later  name  Spedea  of  the 
geaas  have  also  bceo  described  ander  the  generic  name  ^mMwtw. 
The  aathor  baa  received  from  Mr.  Maw  more  than  two  baadred' 
areii^  of  mahed  dibru  of  Wenlock  tihalc^  abiat  tbii^  ponds 
of  which,  from  twelve  Iacalitie>,  he  has  eaaialaed.  It  «MMdas 
a  moderate  amount  of  Polrzoan  remains,  generally  water-worn. 
The  author  described  the  foliowit^  species  : — Stoma/o^ra 
im/UUa  and  distimilis,  Aicodittyon  tteilatum  aiid  raiiiant  (with  a 
variety  sUtirienst),  and  discussed  the  characters  of  the  genera. — 
Mote  on  the  diamond-fields  of  South  Africa,  by  E.  J.  Dunn, 
communicated  by  Prof.  Kanuay,  F.R.S.  The  passes  or  necks 
of  decomposed  gabbro,  &c.,  at  the  Kimberley,  Bultfontein, 
and  other  diamond-mines  have  now  been  excavated  to  a  con- 
siderable depth,  and  have  allowed  excellent  sections  of  the 
>edimentary  hed>  through  which  ther  have  broken  to  be  exa- 
mined. These  are  generally  but  liltle  disturbed,  and  may  be 
traced  over  an  area  of  many  square  mile?.  Immediately  beneath 
the  surface  are,  generally,  ycllowuh  shales,  with  remains  of 
small  Saurian^  :  nod  beneath  these  a  mass,  certainly  more  than 
a  himiired  feet  thick,  of  black  carbonaceous  shales,  with  occa- 
sional I  111  :i  bands  of  coal.  It  found  ihat  the  diamonds  are  more 
abundant  and  of  better  quality  when  the  level  of  the  hlacV.  -hale*  is 
reached.  It  seems,  therefore,  not  improbable  that  ihc  carb  .n  requi- 
site for  the  formation  of  diuciontis  was  obtained  fr  im  thc  c  shales. 
S  )mc  other  piiii'.s  nf  min  r  i:itere-t  were  also  noted  in  this  pajier. — 
On  a  new  Coma/uhi  from  tin-  Kclloway  Rock,  hy  I'.  H.  Car- 
penter, M.A.,  Assistant  Ma-;cr  at  I'.ton  College,  ci>minunicattd 
by  the  President.  The  speciuien,  to  which  the  .luthor's  attention 
was  calb  d  liy  R.  F.theridge,  jun.,  is  in  the  national  collection  ; 
he  pro[xisc>  for  it  the  name  A<tiHifmtlra  CiilliTinuij.  The 
sj^ieciuicn  is  from  the  Kelloway  rock,  of  Sutttjn  Ucnger  ;  the 
whole  diameter  i*  15  mm.;  diameter  of  ccntrmiorsal  '6mm, 
Three  ijiccic>  i  f  :his  genus  are  already  kn  j\in  fr.  ni  tbe  British 
Juri^sii;  rocks  ;  two  are  only  known  from  Ihetr  tcnlic«l  >r&als, 


which  are  each  different  fmn 


hat   of        .  j/.'is: The 


third  U  A.c/ultOHtnsit,  from  the  Inferior  Oolilc,  known  only  by 
its  radials  and  basaU,  which  are  different  from  those  of  the 
present  specimen.  To  this  Anttdm  PicMi,  from  the  Valangian 
of  the  Coatineat,  has  some  resemblance.  It  is,  h:>wever,  a  true 
AtttmMUtn,  differing  chiefly  from  existing  forms  in  retaining  its 
ptinMUy  baaals  without  their  havim;  undergone  transformation 
Wto  a  rosette. — Descnptive  catalogue  of  Ammonites  from  the 
Shcrboiae  AaMet.  by  SMaey  S.  Buclunan.  Communicated  by 
FkoL  J.  Baekmei^  F.C.S.»  F.L.S.,  &c.  In  this  paper  tbe 
aadMrnfe  aliatof  the  Aamoaitaa Aoailfce IsMor  Oolito of 
tbe  ■a^hljoaibood  of  Sheifaonie,  hi  wbMt  he  caanaeBted  aboat 
fotty-oevea  apedei^  aad  «ated  that  be  had  aboat  fifty  aiace 
appear  to  be  aadeieribed ;  fully  oae  half  have  the  noatb- 
tcnainatioa  perfectly  piascrved.  The  aathor  Iwdkalfid  thaaoaes 
bito  which  tlie  roda  faraisbiog  these  Aauaenilea  oeaU  be 


divided,  as  shown  at  Oborac^  near  SbeibonM^  at  Wyhe  Qaenr, 
aad  at  Hradfbrd  Abbas,  and  fauUcated  tbe  charaetariatie  fbafis 
of  eac>  :  he  ah»  (ave  tbe  priadpal  synonyms  of  the  species 
referred  to,  and  dwaiaied  some  of  lh!eir  chaiacleriatle  peco- 
liaritloi.— The  aext  aMetfaw  of  the  Sode^  will  be  held  oa 
Nosamber  a,  lUt. 

Entomological  Society,  July  6  —Mr.  II.  T.  Stainton, 
F.iLS.,  prokidcBt,  in  the  chair.— One  new  Member  and  one 
Sabaenber  ware  elaeted.— Mr.  W.  L.  Diataat  ohibited  the 


sexc-.  of  Morpho  Adonis .—^W^i  K.  A.  Ormcrod  exhibited  some 
elm  loaves  bleached  by  the  attacks  of  a  Coleopterous  larva  ;  an^l 
larv.r-  of  ii  species  of  /J.i/'rx;  and  of  Chariras  gru minis,  feed 
ing  on  grass.  —  Kev.  E.  A.  Eaton  exhibited  drawings  by  Mr.  A. 
T.  Hal  leek  of  the  nymphs  of  various  Ephemeridtt. — The  Secre- 
tary read  the  report  of  the  Committee  apjjointed  at  the  last 
meeting  to  inquire  into  the  history  of  an  insect  found  feeding  on 
the  ^gs  of  bwusts  in  the  Troad.  It  proved  to  be  a  dipterous 
insect  apparently  belonging  to  Pombyliititt ;  and  specimens 
were  exhibited  by  Sir  S.  S.  Saunders. — The  following  papers 
were  Iheii  re;iii  : — Mr.  1'.  Moore,  descrijHi  ms  of  new  Asiatic 
diuriinl  Zr//,/i//mj.~  Mr.  1).  Sharp,  on  the  species  of  the  i;cnus 
£ui '!' — .Mi.  J.  W.  I>ouglas,  otMcrvatmns  on  the  Sj'Ccics  of 
the  honioptcroas  genus  Ort/uzia. — Mr.  A.  G.  Hutler,  on  the 
Lepidontera  of  the  Amazons  collected  by  Dr.  Trail  during  the 
years  1873- 1875.  Part  iv.  Geometrites. — Baron  Osten-Sackcn, 
note  on  the  larva  of  Nycleribia. — Mr.  W.  F.  KIrby,  notes  oa 
new  or  interesting  spedes  of  Pafilionida  and  PieritUe  collected 
bf  Mr.  Bacfclqr  St  Ecaador. 

Edinbukgic 

Royal  Society,  June  6.— Sir  Wyville  Thomson,  vice- 
president,  in  the  chair. — Prof.  H.  AlK'ync  Nicolson,  in  a  paper 
on  the  structure  of  the  skeleton  in  Tubipota,  and  on  the  relations 
of  the  genus  to  Syringof^a,  argued  that  the  similarity  t>ctween 
the  skeletons  of  these  genera  was  only  apparent,  and  that  careful 
and  minute  microscopic  study  proved  them  to  be  built  up  in  very 
different  ways.  In  the  former  genus  the  skeleton  is  porous  and 
maile  up  of  fuse<l  spicules.  There  arc  no  tabulx,  and  the  axial 
tube,  when  present,  seems  to  tie  simply  the  calcified  wall  of  the 
hotly  cavity,  cnming  into  contact  with  the  exiernil  walls  only  at 
tbe  nodes  which  mark  the  sta;^es  of  growth.  In  the  Syriniiopora 
again  the  skeleton  is  n  il  jmri  us  while  tliere  are  true  -cpta  and 
funnel-shaped  tabtil.i  wlncli  i;ivc  rise  tr)  an  axial  lulx:. — Prof. 
Tail  communicate.1  a  imte  by  Mr.  A.  P.  I^iurie  on  an  ioiline 
battery,  wh  i-c  great  merit  that  it  combines  the  simplicity  of  a 
single  fluid  ccH  ',\  1  !i  an  electromotive  force  practically  con  tant. 
Carbon  and  zinc  pla'es  dip  into  a  solution  of  iodine  in  irxlide  of 
line,  tbe  iodine  preventing  polarisation.  The  rinc  should  not  be 
amalgamated,  and  should  be  removed  from  the  solution  when  the 
cell  Ls  not  working.  As  tested  by  a  quadrant  electrometer,  tbe 
electromotive  force  was  very  approximately  one  volt,  and  was 
banliy  dimim'ihed,  even  after  half  an  hoar's  short'drcaittng. — In 
a  note  on  chemical  affinity  and  atomidty  Mr.  W.  Durham 
brought  forward  certain  objectioaa  to  the  eeacrally-accepted 
theory  of  atomidty,  arguinc  that  there  «aa  00  solfident  grooad 
lor  assuming  that  oae  etoasMtar  of  a  fbaa  eleaient  was  saturated 
itfaer  CMBuat  IB  th 


by  one  atomidty  of  aaatfaer  cfeauat  la  the  eompound,  that  fbla 
aasaovtiaB  led  to  the  acceaii^  of  ghim  to  certain  elemeals 
diffierent  atoadcilic%  aad  that  it  waaatOiafatioBal  to  suppose  a 
given  atomicity  dialffhated  eaiaar  eevinlof  the  nhaeoaiinaeaita 
of  the  oompoud.— 9r  Wyriila'fBanaaB  ooauaaaicaied  a  pa|icr 
on  the  phyaieal  and  UekBkd  eendftioaa  of  the  dtanad  betweea 
.Soottnad  aad  dw  Farit  Maada,  A  aeriea  of  toaadfaip  tabea 
last  sommer  bad  proved  the  existence  of  a  narrow  ridge  taanlaf 
acroaa  thb  diaanel  and  flanked  on  both  sides  by  deep  water. 
Dowatoadepth  of  260  fathoms  (the  depth  of  the  ridge)  tbe 
oceaa  water  on  both  side^  of  this  ridge  was  at  much  the  same 
temperatvr«v  while  at  lower  depths  the  water  to  the  north  east 
was  markedly  Colder  than  that  to  the  BOBlb-weit ;  thus  at  ajo 
fathoms  the  teamciatares  of  these  re^ons  were  respectively  30*'5 
F.  and  47'"*  F.   The  characteristic  fauna  of  these  r^lons 


showed  a  coirespooding  diversity,  that  of  the  north-east  l>a.sia 
being  similar  to  tbe  Scandinavian  fauna,  and  Arctic  in  cha* 
radar,  that  of  the  aonth-west  being  aimilar  to  tbe  fauna  found  u 
dM  warmer  waters  all  over  the  oceaa  bed.  Meayaewfbraiaweia 

diiioovered  in  both  of  tbcae  r^ons. 

June  ao. — Prof.  Madagan,  vice-president,  in  tbe  diair. — 
Prof.  Clirystal,  in  a  note  on  Sturmian  functions,  jjave  a  simple 
demonstraiion  of  a  theorem  of  Joachimsthal,  expressing  a  cl.ass 
of  these  fiuictions  as  the  successive  minors  of  a  symmetrical 
determinant. — Dr.  Herdman  communicated  Part  iv.  of  the  I're- 
liminary  Report  on  the  Tunicala  of  the  Challetii^,-r  Ktiiedition. 
—  Mr.  T>.  li.  Iiott  gave  a  short  account  of  a  erifs  of  cxi>eri- 
ments  which  he  had  m  :de  on  comenic  acid  and  its  salts, 
which  he  regarded  .as  c  tablishing  its  dibasic  char-  ctcr.  —  l>r. 
Macfarlanc  read  a  paper  on  Mort^an's  svtcms  of  consanguinity 
and  affinity,  which  he  ha  I  exTnineii  u  iih  ilie  help  of  his  an.alvsis 
of  relationships.  The  pauer  c  -nsisted  of  two  part*,  the  first 
bdng  a  critidBn  of  tbe  tables  of  data,  the  seoood  of  an  eaplana- 
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•ion  ri('  the  SO-talleJ  cla^sificitory  m<lhfi«K.  The  cU-sLliciti'  ii 
proceed!  accnrdin);  to  (lifTcrence  of  i;rn'  ration,  and  is  merely  one 
mode  in  which  the  rclationsliip  ideas  liiny  lie  <xprei-ed  in  words. 
Mr.  Morgan's  hvpo(heNi>  of  a  cnn-'antjHine  «nd  nf  a  Panaluin 
fiuniljr  arc  coiitrmlicted  by  the  lial.i  which  they  arc  inlroilnci-tt  to 
explain.— Prof.  Tiut  commuaicated  a  note  on  a  propo&iitou  in 
the  ttcoiy  of  anriMn. 

I'ARIS 

Academy  of  Sciences,  July  11.— M.  Wartz  in  the  chair.— 
Tbe  following  paperi  were  read  : — On  the  formation  of  the  tails 
of  comets,  by  M.  Fmft.  A  reply  to  M.  FUnunarton.  Tbe  tail  u 
not  riu idly  connected  with  the  noclem.  The  repellent  focoe  is 
propoKional  to  tbe  nirfaoes,  i«  weakened  by  interpoeitiaB  of  a 


is  not  I 


il«d 


and  varies  in 


propnni 

ntio  of  tbe  •qnare  or  the  iHilniwii.— Tneory  of  plane  flexioa  of 
nBds  and  connqnencea  idaiiag  toomitmctloa  of  artionoBieel 
Idocope*,  and  to  their  regnlition,  nOiog  rid  of  dwhtiou  of 
the  opUe  axis  dne  to  flexion,  bjr  M.  vllbutaaa.— On  the  ffdodty 
of  propagation  of  explosive  phenooBcna  in  gaicfl,  by  M.  BtrAe< 
lot   Tlw  experiments  were  with  mixtures  of  hydrogen  and 
OKfSen  and  of  carbonic  o^e  and  oxygen  (a  vol<.  to  t).  These 
«•»  plaeed  in  a  long  ivoa  tnbe  (open  or  clo>e,  fixrd  in  wious 
pcaitions,  tee.),  and  were  inflamed  with  an  electric  spark  ;  the 
patMIMWtlMI  vava  W  mcaiiureil  tiv  oji  electric  method.  The 
«doa^ «M in  gencnl  aUiut  2500111.  ]><.->'  ^co.ml.  K«plo<ive 
,  are  more  complex  Iban  a  i>imple  motion  i>f  trAiislation 
I  than  the  propagation  of  a  sound  wave. — Kcply  to  M.  dc 
_  ion  M.  Kuudaire's  project,  by  M.  tosson.— On  the  bor- 
fatgs  nsde  in  strata  to  be  traver  ed      the  Panama  Canal,  by  M. 
de  Lcstepit.    The  strata  of  huge  section  vtill  oHrr  sufficient  con- 
sistency tor  formation  of  taliu,  while  notpre  entin^jthere-istance 
of  hard  rock. — Study  in  experimental  thermodynamics  on  steam - 
engines  by  II.  Ledieu. — Pbotogranhy  of  the  S|>ectru!n  of  comet 
i  1881,  by  Dr.  IIugi;ins.    M.  Hcrthelot  ihomjht  the  sji^c'ra  ren- 
dered ptobal-le  the  electric  ori]{in  of  the  pro[x:r  li^ht  of  comets. 
— Influence  of  [  h  isj  lioric  acid  on  jjhenomcna  of  vrjjct.x'i  m,  l>y 
M.  de  Gaspariii, — l:c!i.a!L'.  m  I  lie  accidt-nls  crusd  by  uc  of 
sulphide  of  caiUjn  in  treatment  of  vines  in  ih''  .South  of  I'r.mcc, 
by  M.  Cornu. — .Shocks  of  an  earthquake  at  Cahcs  on  lunc  15 
were  reported.— On  the  comet  of  iSSi  ohscrvcfl  at  the  Imjierial 
Observatory  of  Kio  dc  Jantiio,  l.y  M.  Cruls. — Oliicivations 
on  the  .same  comet  at  Aljjicis  Observatory,  hy  M.  Trcpicd. 
—  Further   ob-cr\atiotis   l.y    M.    W.  If   and    by    M.  Thullon 
(See   p.a!jr   ;6i). — Attempt  at  expl.mation   of   the  f;iils  of 
comets,  by  M.  I'lcart.    A  comet,  consisruii;  of  (^.'.s.f-,ni5  matter 
and  laminou-i  cliier,  appears,  at  .i  di-Linee  fro  11   thi>  xun,  in 
spheroidal  form  (the  lumin  ■U'^  etlier  bcm ;         invi.^iiilc).  I>ul 
on  near! n;;  the  sun  the  lumin  iu^  e:hcr  nf  ifmt  siar  rejjcls  [he 
IluninoiLs  ether  of  the  omet ;  hence  tic  t.sil. — On  the  polari.vi- 
tion  of  tbe  li);ht  of  oimet^,  by  M.  rriizimiu-ski.    The  c'.mct  is 
•bown  to  reflect  solar  light  abundantly — .New  me!h<Kl  of  deter- 
mbiag  certain  con>Unts  of  the  sextant,  by  M.  Giuey.~Uii 
XleiniaB  ffWOM  bf  M.  Poincar^.— On  a  genesal  means  of  deter 
nfariactta  nbmns  between  constants  contained  in  a  particular 
Mhtionk  toe.  (eontiaued),  by  M.  Dillaer.— On  the  three  centrifugal 
aio,  hf  M.  AnMone.— 4>n  tht  ahtohite  maasnrement  of  correnu 
l9dcctNl]psis,li)rM.lfaMiirt.  BycafcfnleipninHathefindslhe 
intensity  of  thecnrreat  eapable  of  pndndng  la  one  aeoond  the 
dcetrolysisor  1  cqnhr.  ofa  snhstanee  eepieiwsd  ienilligrammes  is 
ctpnl  to  96x>i  w..  or  say  96  waiMtt,— Oa  the  fealitjr  of  kine- 
matic cquivalrnce  In  undulatory  optiest         OwdDebois.  M. 
Cornu  made  some  remark<, — On  Ae  clllorite  of  lioi^  by  M. 
Sabaiier. — On  thcoxychloridesof  strontinmandof  barinB,byM. 
Andre. — luiperimental  researches  on  decomposition  of  pioate  of 
potash ;  analysis  of  products,  by  MM.  Sarrau  and  VicOIe.— On 
decipium  and  samarium,  by  M.  Dclalontaine.    He  resenres  the 
name  </'rr'^(^M  for  tbe  radical  of  the  earth  havin;  an  equivntent  of 
aboot  130 ;  samarium  for  the  other  metal  (in  >^in  in>kiie)  whose 
absorption  spectrum   was  described    by   M.    I  cco(|.  (The 
equiv.ilcnt  of  .s.aauirine  is  probably  umler  117.) — Action  of 
peroxide  of  lead  on  alkaline  iinlides,  by  M.  Ditte.— On  ethers 
of  morphine  considered  a.s  phenol,    by   M.    Grimaux. — Re- 
searches on    tertiary  monamines  ;   III.  Action  of  (rieihyl- 
amine   on   ethers  with  bydracids  of  secondary  and  tertiary 
alcohols  by  M.  Rctmul. — On  cyani^ed  camphor,  by  M.  llaller. 
—On  the  composiijon  of  h>drosu1phite  of  soda  ami  of  hyJro- 
sulphurous  acid,  by  M.  Uemtliscn. — Two  facts  reining  to  deci- 
lene  (oil  of  turpentine),  by  M.  Manmenc.— '^)n  ziuou,  nr  the 
gummy  substance  of  viscous  fermentation,  by  M.  B^cbamp.— 


1  ictcrminalion  of  urea  with  the  aid  of  titratoi  hyi -obromite  ot 
soda,  by  M.  tjuinijiiaud. —  Ke^arches  on  nnima)  heat,  try  M. 
d'ArMiuval.  My  direct  caKiiiiiulry  he  )>rovcs  the  great  abwjrp- 
tion  of  heal  by  the  cgj;  m  in,  utialion  durin({  the  tirst  ilay  (a  fa<.t 
<itlierui-e  proved  by  M.  MoileS'sier).  Oxyjjen  iv  altuudantly 
al>s  rSiCd  and  carb  HOC  .acid  emiifeil.  Durinji  sleep  or  complete 
rest,  anin  als  al>s/>rb  much  oxygen  and  make  little  heat,  theemi^- 
iiou  of  carbonic  acid  varying  >lij»htly.  The  author  hardly  ever 
found  agreement  between  the  heat  mea-ured  directly  and  the 
heat  calculated  from  rc-pira(ory  combustions;  this  is  bccauie 
organic  combustion  is  of  the  order  T  feruientation.  The  chemi- 
cal fficthi.d  gives  the  sum  ;  direct  calorimetry  the  difiCerence. 
llie  two  methods  sbonld  be  oowhincd. — Action  of  mati  on  gases 
of  the  blood,  by  MM.  d'Ank<n«al  and  Covty.^  Absorbed  Of  the 
•.tomach  or  tbe  niuB,  nald  dimini  lies  the  cerhonic  acid  eod  the 
oxygen  of  sftcrial  and  Tcauns  blood  enonnonUy  (suewtlwei  a 
third  or  a  half  of  the  nqrmal  quawity)  —On  the  Mtt  of  eortical 
epilepsy  and  of  heltaeinailnns,  hy  M.  Fluleninlsly,  CMkel 
epilepqr  ii  really  what  the  aeme  itnplies.  The  hnBaefaertion  he 
piradooad  in  a  doe  with  absinthebe  attribMei  to  sMilatioa  of  die 
semitiTC  rab-cortical  centres  by  that  mb  tsace. — On  the  altsa> 
tions  of  the  cntaneons  nerv«s  in  pdlsgra,  by  M.  Dejerine.— On 
venotK  circulati'-u  by  influence,  tiy  M.  Ozanam.  Aaoog  the 
various  causes  of  progre>si<m  of  blood  in  the  veint  is  an  impor- 
tant influence  exercised  on  each  vein  by  the  artery  associatctl 
with  it.  The  vein- walls  experience  a  rebound  from  the  arterial 
movements. — On  the  siraciore  •  (  the  ooiheoe  of  Mantes,  and 
on  the  hatching  and  first  moulting  of  the  larvw,  by  M.  Bran* 
gniart.— Chemical  researches  on  the  product  of  secretion  of  tbe 
ink-b^of  CephaloiToda,  by  M.  Girod. — On  tbe  synchronism  of 
the  marine  carhoniferrms  fauna  of  Ardoisi^rc  (Allier),  and  the 
anthraciferous  fauna  of  Roannai!!  and  lieaujolab,  by  M.  Julien. — 
M.  Laurey  noted,  about  tbe  0  met,  that  the  sunlight  iUnminated 
only  the  left  pert,  Iceving  tbe  ri<;bt  derk  a  Ime  ooeu 
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Miss  CORDON  CUMMWtPS  **FiJV 

At  Home  in  Fiji.  Hy  C  F.  Conlon  CiMnininfj.  In  Two 
Volumes.  With  Map  and  Ulu^tr.itiuns.  Second 
Editiro    (London  :  Blackwood  and  Sons,  1881.) 

MISS  CORDON  CU  MMING  is  a  most  indefatigable 
traveller,  daunted  by  no  hardships  or  discomforts, 
feady  to  push  her  way  anywhere,  and  as  happy  and  con- 
tented alOMWt  in  »  Fijian  dwelling  as  if  at  home.  She  bai 
travelled  over  most  of  the  world,  and  being  a  most  skiUuI 
draughtswoman,  has,  like  Miss  North,  brought  back  with 
her  a  vast  series  of  large  coloured  sketches  of  all  the 
prindpal  pointt  of  interest  visited  bjr  lier.  Whilst  bow- 
ever  Miss  North's  fine  and  most  instructive  ( ollertlon  is 
executed  in  oils,  the  author  of  the  present  work  bkclclics 
in  water  colours.  Miss  Gordon  Cutuming's  drawings  are 
very  beautiful  and,  as  all  those  who  have  been  fortunate 
enough  to  see  them  can  testify,  extremely  faithful  repre- 
sentations of  the  t.ccncs  whii  h  they  depict,  and  she  lias 
sketched  some  of  the  most  interesting  scenes  existing, 
MiA  at  the  hot  springs  and  geysers  of  New  Zealand,  the 
lOiBed  ancient  cities  of  Ceylon,  the  summit  of  Adam's 
peak  at  sunrise,  with  the  curious  i.u!oured  edged  shadow 
then  cast  by  the  mountain,  and  the  ever-surging  lava  lakes 
of  Kilanea  in  Hawaii.  She  went  to  Fiji  as  companion  to 
Lady  Gordon  on  the  appointment  of  Sir  Arthur  Gordon  as 
first  governor  of  the  islands  in  the  beginning  of  1875.  She 
Stayed  there  more  than  a  year  and  a  half,  seeing  a  great  1 
deal  of  die  people  and  cooatantly  travelling  in  various  | 
parts  of  the  group.  The  pre  ent  book  is  a  bright  and 
pleasant  account  uf  what  she  .saw  and  did.  She  made  a 
large  series  of  sketches,  and  seven  of  tbese^  reproduced 
by  the  autotype  process,  illustrate  the  present  woric. 
Any  one  who  knows  Fiji  will  at  once  recognise  the  minute 
.accuracy  with  which  they  represent  the  scenery  of  that 
beantifttl  groups  though  they  are,  of  course^  but  fedile 
sobstitiites  for  Ae  colotved  originds. 

It  it  pleasing  to  learn  that  the  \Vcslc\  .in  missionaries, 
to  vrikom  the  entire  credit  of  the  civilisation  of  the  Fijis  is 
doe,  expressed  their  satisfaction  at  the  annexation  when 
it  actually  took  place.  They  certainly  had  very  serious 
apprehensions  as  t  i  its  et^'cct  on  the  well-being  of  the 
native  population  some  years  before,  when  the  nutter  was 
only  under  coauderation.  It  is  a  pity  indeed  tl>at  the 
hoary  old  cannibal  Thackombao  was  taken  down  to 
Sydney  to  bring  back  the  mc.Jblcs  to  his  isl.inds  :ind  thus 
dettray  a  third  of  the  population.  The  diinculties  of  the 
problem  with  vhtdi  Sir  Arthur  Goidon  bad  to  d«al  at  tiie 
outset  of  his  govemoiship  were  greatly  enhanced  and 
complicated  by  the  effects  of 'this  terriUe  mishap.  It  is 
pleasing  to  team  that  <dd  Thackotnbaa  is  still  as  fond  of 
his  bible  as  when  we  saw  him  seven  years  ago;  be  cannot 
read  it,  apparently,  but,  as  oar  authoress  tells  ns,  "it 
makes  him  feel  -o  gootl."  Xo  doubt  if  he  could  read 
some  of  the  battle  scenes  in  Kings  he  would  feel  better 
itilL 

Fijinns  seem  to  be  rather  a  failure  at  domestk 

tarvants. 

"Day  after  day  you  must  show  tfacm  exactly  how 
everything  is  to  be  done,  and  may  be  certain  that  each 
time  it  Will  be  done  wroof^  and  that  the  moment  your 
Vou  XXIV.— Ha  6tj 


back  is  turned  they  will  proceed  to  bruise  up  a  bit  of 
tobacco  in  a  banana  leaf  and  deliberately  smoke  their 
cigarette  before  touching  the  work  you  have  given  them. 
Probably  they  will  fioUow  you  to  ask  where  the  ffiftfthw 
are,  and  the  only  answer  to  any  remonstrance  It  *  mahtt  * 
(by  and  byX  a  universal  principle  which  is  the  bane  of 
Fijian  life.  They  are  honest,  though  somethnes  they 
cannot  resist  borroiring  large  Fngltsh  bath  tnu  cIs.  which 
make  most  tempting  smIus  (kilts>,  and  nice  cambric  hand- 
kerchiefs are  a  tempting  covering'  for  carefully  dressed 
'  hair.  It  would  be  rij;ht  and  propi  r  that  they  should  use 
things  belon^'ing  to  their  own  chief^i,  so  we  need  not 
wonder  that  they  cannot  always  discriminate." 
The  authoress  was  especially  struck  by  the  absence  et 

flowers  in  the  >lnn(!,  and  describes  this  fact  ns  ill  the 
more  sinking  to  her  after  a  voj^agc  direct  from  .Australia 
(Sydney),  where  the  whole  country  was  adame  irith 
blossom.  She  walked  day  after  day  till  she  was  weary 
without  finding  as  many  flowers  as  would  fill  a  small  vase. 
She  bears  testimony,  on  the  other  h.ind,  to  the  profusion 
of  ferns.  Mr.  Wallace  has  dwelt  in  his  work  on  "  Island 
Life"  00  the  causes  to  which  this  absence  of  flowers  in 
oceanic  islands  is  due.  Miss  Gordon  Cumming's  tosti* 
mony  on  the  matter  is  interesting. 

Sir  Arthur  Gordon  was  punctilious  in  matters  of  nati\  c 
etiquette,  and  constantly  attended  kaava  yangona  drink- 
ings.  It  is  quite  new  to  us  to  team  that  theprocess  of  pre- 
p.iring  kaava  by  chewing  in  Fiji  w.is  imported  from  Tonga, 
and  that  in  the  interior  the  old  custom  of  grating  the 
pepper  root  survives.  If  this  statement  is  correct  die  pro- 
cess must  have  come  from  Tonga  some  time  ago,  for  the 
root  is  only  grated  there  now  by  order  of  the  mis  ionarics, 
wIm>  introduced  this  method  in  order  to  prc\cnt  the 
spread  of  disease  occurring  in  consequence  of  the  chewing. 
As  chewing  was  the  method  adopted  originally  all  over 
Polynesia,  it  would  be  Strange  if  Fiji  had  been  an  exception 
in  the  matter. 

Soaw  lemaiks  are  made  hi  the  work  on  the  so-called 

orthodox  mode  of  Fiji.an  spelling,  that  is  to  say,  the 
strange  mode  of  sfKillmg  which  the  missionaries  have 
thought  fit  to  adopt.  .According  to  this  spelling  Thackom- 
bao is  spelt  Cacobau,  c  being  used  instead  of  M,  and  an  n 
sound,  which  invariably  occurs  before  d,  and  ^,  being 
omitted  in  the  spelling.  There  seems  notliiu;;  to  be 
gained  and  all  to  be  lost  by  this  arrangement,  a  mere 
gohtg  out  of  the  way  to  create  a  diflicuhy,  unless  indeed 
it  be  a  device  to  prevent  the  Fijians  w  hen  taught  to  rend 
and  write  Fijian  from  being  able  (o  read  English. 

Amongst  the  crowds  of  plantation  labourers  from  all 
parts  of  Polynesia  the  authoress  specially  mentions  the 
Tokelau  islanders,  "with  their  long  straight  hair,  large 
dark  eyes,  and  sallow  facc''."  There  is  something  very 
peculiar  in  the  Tokelau  race,  and  we  believe  there  is 
'  much  of  importance  yet  to  be  made  out  with  regard  to  it. 
Everj'  visi'.or  to  Lcvuka  cannot  help  being  struck  at  once 
by  the  very  marked  dilference  in  appearance  between  the 
Tokelau  men  and  women  and  all  other  Polynesians  and 
Melanesians  taken  together  amongst  the  labour  popula- 
tion  of  the  place.  They  alone  of  all  the  islanders  can  b< 
recognised  in  any  crowd  at  once  by  any  one  without  any 
fear  of  mistake.  They  have  a  Mongolian  look,  and  we 
cannot  help  thinking  there  is  something  remnfcable  in 
their  ori£;in,  although  their  language  it  very  dotdy  allied 
to  Samoan. 

A  lively  account  it  given  of  a  Palolo  fidiery,  which 
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the  antboress  was  lucky  enough  to  wiinssi.  Th«re  is.^ 
gteat  deal  in  the  book  about  caonibaltsm.  A  representa- 
tion of  one  of  the  well-known  so  c.illcd  cannibal  forks 
adoras  the  covers  of  the  books.  These  forks  arc  so  much 
prbed  by  vititon  as  curiosities  that  we  caught  a  boy  on 
the  Rewa  River  making  a  couple  of  trade  ones,  and  have 
got  one  of  them  now  in  our  possession.  It  is  a  mistake 
to  suppose  that  they  were  never  used  for  eating  any  food 
except  long  pig  (J>oJliola\.  A  young  chief  of  one  of  the 
mountain  tribes  was  asked  whether  women  joined  practi. 
cally  in  the  delights  of  cannibal  feasts  :  he  said,  "  I'd  like 
to  see  the  woman  that  would  not  eat  her  full  share."  He 
bore  testimony  to  the  superiority  of  kmg  over  short  pjg 
as  food. 

An  interesting  account  is  given  of  one  of  the  native 
missionaty  meetings  and  of  the  set  dances  {meke)  which 
take  place  at  them.  One  of  the  most  curious  dances 
described  is  one  tepresenting  a  tide  rising  on  a  reef: — 

Ttu-  idea  to  be  conveyed  is  that  of  a  tide  gradually  ' 
rising  on  a  reef,  till  at  length  there  remains  only  a  little 
coral  isle,  round  which  the  angry  l)reak<.Ts  rage,  flinging 
their  white  foam  on  every  side.  At  first  the  dancers  K)rm 
in  loi^  lines  and  approach  silently,  to  represent  the  quiet 
advance  of  the  waves.  After  a  while  the  lines  break  up 
into  smaller  companies,  which  advance  with  outspread 
hands  and  bodies  bent  forward  to  represent  rippling 
wavelets,  the  tiniest  wares  being  represented  by  children. 
Quidcer  and  quicker  likKtJ  Come  (Kit  now  adv.indQIg  now 
retreating,  yet,  lilee  true  waves,  steadily  pro^;ressi^  and 
gndaally  closing  on  every  side  of  the  imaginary  islet 
round  which  they  play  or  battle  after  the  manner  of 
breakers,  springing  high  in  mid-air,  and  flinging  their 
arms  far  above  their  litails  to  represent  the  action  of 
spray.  As  they  lea])  and  toss  their  heads,  the  soft  white 
mast  or  native  cloth  which  for  greater  effect  they  wear  as 
a  turban  with  Lmg  btrcamcrs,  and  .ilso  wear  round  the 
waist,  whence  it  floats  in  long  scarf-like  ends:  trembles 
and  flutters  in  the  brec/e.  The  whule  ctfect  is  most 
artisti^  and  the  orchestra  do  their  part  by  imitating  the 
roar  of  the  surf  on  the  reef— a  sound  which  to  them  has 
bMn  a  never-ceasing  lullaby  from  the  hour  of  their  birth." 

The  Fijians  arc,  with  little  doubt,  the  best  dancers  in 
the  world,  and  it  is  interesting  to  contrast  their  condition 
in  this  reflect  with  that  of  ourselves,  amongst  whom 
dancing  has  degenerated  in  proportion  as  music  has 
become  highly  developed,  until  it  may  almost  be  saiii 
that  practically  only  one  dance  survives  amongst  us,  and 
that  a  monotonous  performance,  which,  by  a  vety  sEght 
revival,  is  just  being  promoted  from  two  to  three  steps. 
Yet  EngUshmen  can  dance  when  the  Fijians  teach  them 
All  the  dancers  were  oi  course  fimtastically  painted. 

"  We  were  chiefly  ponied  and  attracted  by  one  very  fine 
fellow,  all  painted  black,  wth  a  huge  wreath  and  neck 

garland  of  scarlet  hybiscus  and  green  leav  es,  and  rattling 
garters  made  of  many  hanging  strings  of  large  cockle- 
shells, and  the  usual  liku  (a  sort  of  kilt  or  waist  draper)) 
of  fringes  of  coloured  pandanuis  leaves.  Of  course  he 
carried  a  club,  and  was  barefniited.  This  man  dis- 
tinguished himself  greatly,  and  afterwards  acted  the  part 
of  a  huge  dog  in  a  dance  where  all  the  children  appeared 
on  all  fours  as  cats.  Eventually  mc  discovered  him  to  be 
a  Earopean  known  as  Jack  CasselL" 

When  the  short  war  with  the  K.ai  Volos,  the  till  then 
unsubdued  cannibals  of  the  mountainous  interior  of  Viti 
Levti,  took  piace^  all  the  chiefs  sent  small  detachments  of 

fighting  men  to  the  governor  to  help  in  the  fight.  One 
hundred  and  fifty  such  men  canic  from  Mbau.  They 


marched  up  on  to  the  govenu»'s  kwn  armed  with  Tower 
muskets,  and  performed  the  wildest  war  mekt,  ending 

with  unearthly  yells.  They  then  advanced  two  or  three 
at  a  time,  brandishing  their  weapons,  and  trying  who  could 
make  the  most  valiant  beast  cencemii^  Us  intended 
progress.  Cine  cried,  "  I  go  to  the  mountains,  my  feet 
shall  cat  the  grass."  This  was  to  express  his  eager 
speed.  Another,  "  1  long  to  be  gone,  1  crave  to  meet  the 
foes.  You  need  not  fear;  here  your  safeguard." 
**  This  is  only  a  musket,"  cried  another,  '*b«t  1  carry  it." 
Said  the  next,  "We  go  to  war  ;  what  hinders  that  WC 
should  fill  all  the  ovens?" — a  hungry  cannibal  ally  that 
One  company  which  advanced  witli  more  statdy  gait, 
"This  is  Bau,  that  is  enough." 

It  makes  our  legs  tingle  now  a  little  to  hear  tliat  a  boy 
was  torn  and  killed  by  one  of  the  freshwater  sharks, 
Carcharias  GangeticuSf  inhabiting  the  great  Kewa  River 
in  Viti  Levtt  during  Miss  Gordon  Cnmming's  stay  there, 
for  we  spent  most  of  one  night  in  .and  out  of  the  water  of 
the  ri%'er  not  so  long  ago,  pushing  off  our  boat  as  she 
grounded  conatandy  widi  the  falling  tide.  We  trusted  to 
the  shark-  in  the  upper  part  of  the  river  being  only  small 
ones,  but  the  boy  was  killed  at  a  distance  of  thirty  miles 
from  its  mouth.  The  authoress  had  bathed  in  the  river 
herself  occasionally.  She  does  not  seem  to  be  aw  that 
the  shark  in  question  regularly  mbabits  tbe  fresh 

We  cannot  follow  the  authoress  in  her  account  o.  .  .1 
feasts,  Fijian  puddings— twenty  one  feet  in  circumference 
— Fijian  weddings,  wliere  the  bride's  d  ress  is  so  cumhroos 
that  it  is  carried  by  her  friends  to  the  church  and  put  on 
outside  on  the  shore  under  the  cocoanut  trees ;  of  the  hot 
springs  of  Savu  Savu,  used  for  cooking  and  for  getting 
rid  of  superfluous  babies ;  of  the  deuils  of  the  process  of 
making  the  beautiful  Fijian  pottery,  and  many  other 
matters  on  which  we  would  wish  to  dwell. 

The  book  loses  somewhat  in  general  effect  from  being 
retained  in  the  form  of  a  series  of  letters,  an  .-trrangement 
always  somewhat  irksome  to  the  general  reader.  Perhaps 
also  for  the  taste  of  many  there  is  a  little  too  much  about 
the  missionaries  in  the  book ;  but  as  there  were  900 
Wesleyan  chapels  in  the  islands,  and,  as  said  before,  the 
missionaries  havebrought  about  all  thedvilisation  existing, 
they  necessarily  must  appear  a  good  deal  in  such  a  work. 
They  seem  sometimes  to  excite  the  admiration  of  their 
flock  in  a  tafher  dangerons  direction.  An  old  ex-cannibal 
crept  close  to  one  who  apparently  is  somewhat  stout, 
"and  then,  as  if  he  could  not  refrain,  he  put  out  his  hand 
and  stroked  him  down  the  thigh,  licking  his  lips,  .and  ex- 
claiming with  delight, '  Oh  !  but  you  are  nice  and  fat.*" 
We  always  thought  that  Fijians,  like  cannibab  dsewbeie, 
had  found  out  by  experience  that  white  men  are  cotnpaia- 

tively  poor  eating. 

We  thank  Miss  Cordon  Gumming  much  for  her  veiy 
interesting  book,  but  before  we  dose  this  notice  we  have 
one  bone  to  pick  with  her.  She  falls  into  the  really  tm- 
pardonablc  pop-.ilar  error  of  talking  of  coral  insects,  and 
even  talks  of  the  parrot-fish  extracting  from  the  coral  the 
insects  on  wUch  it  ieeds.  We  hope  she  will  learn  before 
a  third  edition  of  her  work  appears  that  the  animals,  the 
skeletons  of  which  are  commonly  called  corals,  arc  no 
more  like  any  insects  than  a  whale  is  to  a  blue-bottle.  The 
fact  is,  coral  skeletons  look  a  little  lilce  honeycomb^  and 
so  we  suppose  the  popular  delusion  will  floniish  far  ever* 
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Praclical  Botany  for  Elementary  Students.  Inirodudoty 
it  the  Sysitmatie  SUuiy  9/  FhwtriHg  PAmts.  By  ll 
Honilon,  Selene*  MMtcr,  SwUk  toodoo  Middfe^n 
Scliool  AssodatioB.  (London :  W.  Stewart  and  Ok. 
i88t.) 

This  book  differs  from  Mr.  Bettany's  (vol.  xxiv.  p.  235)  in 
being  less  general  in  its  treatment.  It  is  in  fact  a  series  of 
sttidies  of  the  coarse  anatomy  of  a  number  of  common 
plants  much  on  the  plan  fiist  given  in  Huxley  and  Martin's 
"  Elementary  Biology."  uich  study  is  followed  by  a 
technical  description,  notes  on  tbe  distinctive  chaiacters 
of  a  few  allied  plants,  and  lonc  misecUaoeous  matter. 
"The  plants  selected  aie  weU-kaom  and  easily>]in>- 
cnied  t>pes  of  tbe  fifteen  natural  orders  includea  In 
the  Syllabus  of  the  First  Stage  of  Elementary  Botany 
isstted  by  the  Science  and  Art  Department,  as  it  is 
believed  that  no  better  selection  of  natural  orders,  in- 
tended as  introductory  to  the  study  of  classification,  could 
possibly  be  made."  As  far  as  can  be  judged  without 
working  through  it,  the  book  is  well  done,  and  will  be  a 
v.iluable  aid  to  the  teacher  if  honestly  used.  Mr.  Bettanj  's 
plan  of  teaching  the  art  of  describing  is  soundest.  His 
book  can  hardly  be  abused,  while  with  Mr.  Houston's 
there  is  the  risk  that  incompetent  teachers  may  make 
fbeir  papib  sbnpty  learn  a  large  part  of  it  by  heart,  on  the 
chance  of  one  or  more  of  the  plants  being  set  in  an  exa^ 
mhia** '  Occasionally,  where  the  author  abandons  tbe 
sur^  ■-  "vl  of  personal  atndv,  he  makes  slips.  Tlnis 
D...  M  hatf  toe  short  Est  or  exotic  genera  of  orchids 
^  me  names  misspelled.  The  distribution  in  time  and 
^woe  of  tbe  several  orders  illustrated  is  given,  though 
somewhat  meagrely.  Perhaps  in  the  present  st.ite  of 
palasopbytology  the  former  is  not  very  important.  Under 
Orckidacea,  for  example,  the  Distribution  in  Time  is  given 
as  "  not  represented."  which,  apart  from  the  fact  that  it  is 
a  contradiction  in  tcrtji?,  means  nothinf^  more  than  that 
fossils  referable  to  this  group  of  plants  have  not  been 
found,  and  are  perhaps  not  likely  to  be.  It  tn.iy  bca^ked, 
too^  what  is  the  value  of  the  evidence  upon  which  tbe 
UUaoeoos  fjenus  Kvaw  is  dated  back  to  tbe  Trias? 

Km  den  Umwdhiotj'.n  {»i  Well.ill.    \'on  Rudolf  Falb 
(Vienna,  Pesth,  and  Leipzig  :  Hartleben,  1881.) 

TBIS  work  is  divided  into  tiuee  parts,  with  separateheedp 
inn:  (i)  In  den  Res^onen  derSteme;(2)  Im  Reicheder 
wolken ;  (3)  In  denTiefen  der  Erde.  Tbe  author,  whose 
name  bas  frequently  been  mentioned  in  our  columns,  has 
lectured  in  various  German  cities  on  volcanic  and  cosmo- 
logical  phenomena,  and  eventually  went  to  South  America 
in  order  to  study  the  great  volcanoes  of  the  Cordilleras.  He 
conceived  an  earthquake  theory,  and  his  South  .Amcric.in 
frien<ls  induced  him  to  publish  it  The  result  is  the  book 
now  before  us,  which  was  published  in  Spanish  at  Val- 
paraiso as  far  back  as  1877  ("  Estudio  sobre  los  templores 
de  tierra  fundado  en  la  historia  del  universo").  After  a 
sojourn  in  South  America  extending  over  three  years, 
Herr  Falb  returned  to  Europe,  and  his  eaitbquake  theory 
was  firequently  mentioned  in  the  press  in  connection  with 
tbe  Agram  earthquakes.  The  theory  is  simple  enough  in 
itself  and  the  author  has  at  least  the  credit  of  beiiw  most 
enflmsiastie  in  its  support  and  in  adducing  as  many  nets  bi 
pravtaw  tbe  same  as  can  possibly  be  found.  Whether  be 
sneoeeds  in  proving  it  is  another  question.  Accevdlng  to 
HerrFalb*s>'iew,  all  carthquakes,oral  least  liyfir  the  larger 
majority  of  eartluiuakcj,  are  of  a  volcanic  ori;^in  ;  or,  to 
express  it  concisely,  "earthquakes  arc  subterraneous 
eruptions."  The  basis  of  this  theory  is  naturally  the 
supposition  that  the  whole  interior  of  the  c.irtl;  i^  an 
ocean  of  incandescent  matter.  This  is  aifecied  by  the 
attraction  of  sun  and  moon  in  exactly  the  saine  manner 
as  the  sea  and  atmosphere  are  acted  upon.  The  second 
dtvision  of  the  book  thereiBre  v^resents  sun  and  moon 


as  tbe  generators  of  storms  and  tides ;  and  bi  dw  third 
dividon,  the  principal  on^  we  see  Ac  cause  of  earth- 
quakes traced  to  the  influence  of  sun  and  moon.  There 

is  no  doubt  that  the  author  has  a  special  gift  of  repre- 
senting his  subject  clearly  and  popularly  ;  his  eloquence 
keeps  the  reader  interested  from  the  first  line  to  the  last. 
He  quotes  no  less  than  thirty  facts,  from  whii  h  he  draws 
thirteen  diilermt  inlVrt-nccs  in  ])roo;  of  the  \olcanir 
nature  of  earthquakes.  We  regret  that  space  does  not 
permit  us  to  enter  further  into  details,  but  we  can  heartily 
recommend  the  bf)ok  to  our  readers. 

The  Quiiutitiitivi-  Estimatien  of  P/iosp/ioric  Acid.  By 
M.  H.  Joulie.  Translated  by  J.  Barker  Smith. 
(Uulwich  :  Published  by  the  Author,  1881.) 

The  laodation  of  M.  George  Ville,  with  which  tbe  trans- 

later  opens  his  preface,  d  -rri, raged  us  at  first  frtaa 
further  perusal  of  this  iu:ii;  f  let  on  the  citro-uranic 
method  of  determining  phnsi)luiric  acid  in  manures; 
and  when  we  did  peruse  these  si.xty  pages,  our  chief  im- 
pie-sion  w.is  ilcrivid  from  the  comical  literality  with 
which  Frer.cfi  i<:ioiiis  had  been  rendered  into  English 
words.  Hut  after  ail  a  good  many  useful  hints  may  be 
gathercti  by  praclical  analysts  from  this  little  book.  Of 
course  most  agricultural  chemists  are  familiar  with  the 
difficulties  which  beset  the  fair  sampling  and  preparation 
of  manures  for  analysis,  and  they  are  also  acquainted 
with  many  special  contrivances  for  overcoming  these 
difficulties.  IJut  information  as  to  new  and  improved 
methods  of  operating,  and  as  to  modiiicatians  of  old 
processes,  is  always  acceptable. 

The  essence  of  M.  Joulie's  method  consists  in  tbe 
precipitation  of  tbe  phosphoric  acid  in  a  prepared  solu- 
tion of  a  manure  by  means  of  a  solution  containing 
citrates  of  ammonium  and  magnesium.  The  precipitate 
which  forms  is  thus  produced  in  the  presence  of  the  lime 
as  well  as  of  the  iron  and  alumina  of  the  oiiginal  liquid  ; 
we  should  like  further  proof  that  the  whole  of  the  phos- 
phoric acid  is  invariably  prei  ijot.ited  under  the  conditions 
described  by  M.  Joulie,  especia^l;,  as  he  directs  the  solu- 
tions, if  rich,  to  be  kept  no  more  th.an  two  hours  before 
the  amnionio-magnesian  phosphate  is  filtered  off.  Tlie 
second  and  final  stage  in  M.  Joulie's  method  is  the  sohition 
of  the  precipitated  phosphate  and  its  titration  a  standard 
solution  of  uranium  nitrate. 

The  second  part  of  this  pamphlet  describes  the  treat- 
ment of  raanunal  phosphates  witn  solntions  of  ammonium 
oxabte  and  ammonfatm  citrate  in  order  to  determme  their 
"retatbre  assimilability."  We  are  not  aware  that  M. 
Joulie  was  the  first  to  employ  tbese  reagents  in  the 
analysis  of  phosphates — his  announcement  of  the  use  of 
the  oxalate  being  in  1872,  and  of  the  citrate  during  the 
next  >  ear.  Anyhow,  we  must  demur  to  some  of  the  con- 
clusions which  M.  Joulie  draws  from  his  experiments,  nor 
can  we  accept  as  satisf.ictory  the  final  directions  for  i)u- 
"assay  of  superphosphates"  with  which  the  last  fifteen 
pages  of  his  manual  arc  occupied.  The  determination  of 
the  phosphoric  acid  and  phosphate  dissolved  by  distilled, 
or,  if  you  will,  carbonated  water,  from  a  superphosphate 
cannot  be  safely  replaced  by  a  determination  of  the  phos- 
phates soluble  in  ammonium  cittate.  For  wc  lack  proof 
that  retrograded  phombates  ,irc  equal  in  value  with  mono- 
calcic  phosphate,  wMai  alone  possesses  an  initial  diflffashre 
power  when  it  is  introduced  into  the  soil, 

Thi  Butterflies  of  Europe.  lUuitrated  and  described  by 
Henry  Charles  Lang,  M.D.,  F.L.S.  Part  I.  (L.  Reeve 

and  Co.,  18S1.) 

We  have  received  Part  I.  of  this  work,  the  .iiiproaching 
publication  of  which  was  announced  in  lin  sc  edumns  a 
few  weeks  back.  The  whole  of  the  species  (and  some 
prominent  varieties,  &c.)  inhabiting  Europe  proper  will 
occupy  about  twenty  monthly  parts,  each  containing  six- 
teen pages  of  text  and  four  cuomed  plates.  Tbe  pbtes 
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are  Lhroiniilitlio;.;r.i]ih'j.i  from  the  author's  own  drawings, 
which  ajipcar  to  be  c\cecdin>;ly  well  done.  \Vc  deter  a 
moreextended  notice  until  more  parts  shall  have  appeared, 
especially  because  the  subjects  illustrated  in  the  tirst  part 
•le  idmo'st  the  least  difiicult  for  the  chromolithographic 
process.  The  tcitt  is  cleariy  prioted,  but  «  littte  more 
csre  ID  writioK  the  short  descriptions  should  be  exercised. 
Thus  at  the  very  commencement  we  reed  as  one  of  die 
characleis  of  the  family  PapilicHida,  "Larva  cylindrical, 
not  spiny,  furnished  with  two  rettaetile  tentacles  on  the 
second  segment."  We  doubt  if  this  is  correct  for  all  the 
European  species  of  PnpiHo ;  it  ccriainh  i>  not  m)  if 
exotic  species  of  the  ^amc  );enii'5  arc  considered  ;  .ind 
almost  iin  nediately  afterwards  the  author,  in  defining  the 
genus  Tliitis  (one  of  the  Papi/ionidu  ),  siys,  ''  Larv.x' 
arn\ed  with  spmui."  Nowhere  du  wc  fmJ  any  reference 
to  the  vciniji^;  of  the  win^js,  which  certainly  should  have 
formed  part  of  the  sketch  of  the  principal  Ki^oups  given 
in  the  Introduction.  The  author  will  do  well  to  consider 
the  importance  of  this  suggestion.  We  presume  tlie  chief 
object  of  the  worlc  is  to  enable  collectors  of  European 
batterHies  to  name  their  captures,  and  espedally  by 
means  of  the  Qnues.  For  this  pnrpese  it  promises  to  be 
eneedingly  wdU  adapted. 


LETTERS  TO  THE  EDITOR 

\Tlu  BdUtr  i»tt  met  hMkumtlf  rttfmtibU  for  tspmions  cxpresttd 
by  hu  <orresfendtnis.  NtUktrtm  kt  undertaJU  t«  ttiurn, 
«r  ta  arwt^nd  with  At  wUtrs  of,  rt/tttti  mtmrntutifti. 
lt$  matkt  U  taktn  ef  anonymous  ctmmumntimt. 
XJfuEHlir  wrfnuly  rtqutUs  forntfitHdtntt  Iq  ittp  tJUiritilerj 
u  thmi  at  pouibU.   Tie  prmnre  m  tit  tpatt  U  tt  gmt 


tkal  it  it  impmibtf  ethtruistt»  emturt  the  tOfmnain 

lilt :  (tn/mcnifiiett.l 


,'nfrliHlti!'  in'.-t 


tf  etmmmiifttfi. 

Chemical  Equivalents 

Ma,  J.  P.  0'Rkii.ly'.s  pajier  in  your  la  t  iuiml>er  (p.  274) 
appears  to  involve  a  co  nplctc  miKanoeption  of  the  theory  of 
cnemica]  equivalents.  The  equivaleata  are  mere  ratin  ,  nad  are 
not  altered  by  multipljing  their  repre^ntativc  du  iih«rs  throuj^h- 
ont  by  any  factor,  whether  w  or  any  other. 

In  fact  we  may  write  the  equivalents  of  hy<lroj;c".  cir'.oTi, 
and  oxygen  a<  jr,  I2.»,  .nnJ  lf>.r,  wlth'Mit  troul)hii„'  c.  ir  elves 
alxiul  the  value  of  .r.  Thi'  is  not  only  the  thciretical  ^iew,  but 
the  one  ac'u  il  y  u  ci  in  practice.  .So  far,  there  is  nothing  new 
or  -|ir'.:i  'I  .I'Mut  wri'iiic;,  as  Mr.  O'Kdlly  d  1^,  1  —  -  rr. 

livA  ••ir-A  Mr.  O'l'iilly  f;iM's  \vn:n_',  ;.iifl  ^r!s  rt->ult^  which 
contrarlict  liu  liyji'iilio  \\  lion  lie  "ri'e^  H  =  i»,  and  0  =  5», 
the  real  inference  i-  that  (he  cquiv.ilri  1,  .if  H  end  O ait  as  I  JI5, 
i  -.ti'id  of  .IS  1  :  16  vs  hioh  he  -t.irtc  1  fr  nn. 

If  hii  ir.v.ilues  are  to  he  taken  .t  co-rr-s^iondin^  with  the  cnui- 
valcnts,  this  simply  means  ihit  tlie  iaiier  Art  n  '.  to  l-c  <ii  ;henilTd 
u;ioii  witliin  a  huiit  of  error  of  5  per  coir.  I  think  the  uii^Likc 
it  not  in  thi~  respect,  but  in  overlooking  the  circumsi.ancc  that 
the  chemical  eqeivaltntt  are  not  absohite  vahN*,  bat  ratios. 

luly  24  C.  W.  M. 

Slow  Ligbtninjr 

Having  just  leoi  the  ttatonent  of  Prof.  Tait  (Natuse, 
vol.  lodi.  o.  341)  qti  <ted,  as  a  final  antborily,  against  the  poisi- 
hOtty  of  distiiigui  tiiug  the  sooraa  fnwt  the  temuDation  of  a 
Ughtakig  llaib,  I  wish  to  reoord  a  ftona  that  I  saw.  On  Ma^  19 
diaie  had  baaa  a  brisk,  hot  soofli-wesl  wind  Uowlag  at  Giach, 
off  the  Ubpn  Pcsert,  at  ahoat  or  over  103°  F. ;  at  near  mnaet 
a  nofth  WHid  began  to  come  up  against  it,  and  there  was 
heavy  thunder  and  lightning  all  along  the  line  of  the  ntiagWng 
of  toe  winds,  estemling  as  far  as  I  eoald  see  to  east  and  west, 
and  passing  a  few  miles  to  the  north  of  the  PymiddK  t  the  Hj^t- 
ning  was  solely  between  the  clouds  at  a  hei^t  of  about  one  and 
a  half  miles ;  the  air  around  me  was  94*,  though  almost  dark. 
I  sat  on  a  rock  in  front  of  the  door  of  my  tomb  (from  which  I 
ciuUI  see  eighteen  miles  ever  the  Delta)  and  quietly  watched  the 
liglitniiig.  To  my  kight  there  were  distinctly  dimrences  in  the 
duration  ol  the  f]a^bes:  tome  appearing  itigtanuncou<;  md  others 
in  which  I  could  see  a  spot  or  light  occupying  .m  aiii>reciaf>le 
interval  ta  travel  from  one  doad  to  onolhar ;  aikl  I  should  be 
panled  to  draw  a  hard  and  Cut  Une  between  the  classes.  Docs 


this  moving  spot-lit;htning  merge  tnaensihly  into  the  vaxiatioo, 
of  which  I  S.IW  a  fine  case  yean  Bgo  ncur  Guildford,  where  a 
spark  would  .slouly  .'<ail  down  in  thealr  and  tftCB  move  over  the 

gTCKin<i  before  it  ilisapiiearcd  ? 

In  any  cue  can  the'-e  &low  flashes  (lealing  perhaps  half  a 
second),  sce:\  as  well  a.s  instantaneous  flashes,  l>e  di-.i>os«<i  of  by 
that  blessed  word  sufi/n  /ii  itj;  w  hich  is  so  conifortin^  to  theorists 
on  many  object.-  ?  Or  m.iy  not  the  cr.nfcs->ii<n  of  our  ignorance 
of  the  cause  of  balMi^htiiitti:  \x  extended  to  slow  flashes  in 
general,  in-trad  of  treating  them  just  as  meteorites  were  put  out 
of  court  a  century  ago?  W.  tf.  FUHOntS  PRBIB 

Bromley,  Kent 

[Several  inMsaoes  are  reeoided  by  Faraday,  Joule,  and  others 
of  flashes  which  seemed  to  last  for  a  saasible  time.  But  they 
are  easily  enfadned  by  one  or  oOer  of  two  twnr  osmat,  vb.  (l) 
oscillatory  disdMries  sioug  the  nnw  path,  sncoeediag  one 
another  at  smallsr  mervab  nan  one- seventh  of  a  aeoood ;  or  (s) 


phosphorescent 
particulars  would  be 
was  aoiive  in  the 


Thought-Reading 

As  having  a  bcarim^  npoa  the  hypothesis  that  in 
reaiing  "  the  iiiformatian  is  tiansmitted  by  unoonseiaus  1 
exertion,  allow  me  to  state  a  modified  fnr^u  of  the  experiment  I 

tried  in  the  presence  of  two  OT  three  others  with  Mr.  T.  R. 
Brown,  who,  a  few  years  a.;o,  attracted  consideraUe  attention  in 

variou-  pntts  of  the  I'siited  States  by  doing  predsely  what  is 
related  of  Mr.  lii  ho^i  in  your  issue  ol  June  33  (p.  171).  Attv 
wiines-ing  i\ ;>  i;m  ■  its  of  the  .same  kind  as  fliose  stated  by  Mr. 
Romanes  an<l  ]Krformed  under  the  same  conditions,  I  thongfat 
to  vary  them  by  using  a  flexible  copper  wire  as  a  connecting 
medium.  Selcctin.;  one,  two  or  three  yards  long,  I  held  one  eau 
in  my  band,  while  Mr.  Brown,  winding  the  other  end  onee  or 
tw  ice  around  his  fin;.;ers,  held  it  agai' st  hi-  forehead,  the  wire 
being  all  the  time  kept  slack  betMeen  u-.  Here  evidently  there 
could  have  been  no  ii>dicati>ins  received  thr.ai..;h  mu-cuJar  move- 
ments. Vet  in  thi-  way  Mr.  Brown  would  tiiul  things  concealed 
or  go  to  certain  jwii  Is  determined  upon,  thouj^h  apparently  with 
n  A  ipiilL-  the  -atne  re.adine  s  iml  c  nddciicc  a- when  the  suliject's 
h.iiid  ua  pViccii  .i;;ain  t  hi-  f  .rchc.ul.  Once  he  iiartiall)  failed, 
sck-cti  1^^,  in  tc.a<l  if  a  jwrticular  sp^it  on  !!ie  wall  I  liad  lixed  my 
m.iid  iipin  ,  a  -mall  object  near  it.  The  experiment  in  this  form 
wa-  tried  with  another  as  his  sabjeet,  and  with  e<{unl,  if  not 
better,  ^ucce«s.  GWX  b.  iVlKKaiUAN 

Rutger's  CollegSk  New  Jersey,  Jtdy  11 


Optical  Phenometu 

TUL  photographic  halu  phenomena  described  inNATiiHE,  vol. 
xxiv.  p.  260,  -ecm  analogous  to  some  ob  erved  by  me,  an  I  upon 
which,  ill  the  spring',  I  read  ft  pa|>er  (-iiice  published  i:i  the  .W'tu-fj, 
vul.  xli.  No.  6)  before  the  Royal  A--trono:iiical  .S,>cicty.  In  this 
1  described  that  not  only  the  sun'-  di-k  and  the  1110.  m'-  full  and 
partial  phases,  but  als<i  apertures  (of  similar  .shajx;  to  these)  in 
the  shutter  of  a  d  rk  room,  when  photographed,  were,  one  ami 
all,  surrounded  by  a  strong  ting  halu  not  visible  to  the  eye.  A 
Corresp  indent  es-^ayed  s  mie  time  since  to  prove  in  your  journal 
that  ihi-  halo  .mly  surroumlcd  the  mion  when  at  fu'l,  but  on 
trial  the  iino-tion  pr.  ivrd  o-.r  .if  time  of  cx|iovurc  ;  ;iiv1  it  now 
seems  pretty  clear  that  whatever  may  l>e  its  form  and  nature,  a 
very  bright  object  when  photographed  (especially  in  relief 
aL;aiii-1  a  'lark  gruund)  is  found,  if  sufficient  exposure  be  given, 
sun  r,:ii  I,  il  on  the  plate  by  a  halo  separated  from  the  object  by 
a  dark  -.yi.\cc.  Mr.  Cowper  Ranyard  and  others  attribute  these 
ha)  >s  to  retlcction  from  the  back  of  the  plate,  a  point  on  which 
1  have  nut  experimcntc«l.  The  dark  s|Mt  mentioned  in  connec- 
tion with  the  ai^rture  in  the  rock  is  probably  a  revenal  of  the 
l>ri;;htest  light  owing  to  the  length  of  exposure. 

In  two  seconds,  with  Wiatten  and  Wa  in  writ's  butaataaeons 
plates,  I  have  fjtuid  the  sun's  image  so  reversed  to  a  eameia 
landscape,  showing  as  a  wUte  spot  oa  the  nMSttvo  sad  a  bfaMk 
dot  when  printed.  J.  RakD  ( 

GuildowB,  Ja^43 

^fmboUc  Logic 

Ma.  McCou.  slOl  expresses  sttr|iriie  alagy  dedhdng  to  L_.r. w 
aVesor  No  qacstioa  which  he  wss  pleased  to  pot  to  me  ta 
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Nature  (vjI.  xxiv.  p.  124).  It  wa«,  I  >huuld  think,  almost 
unique  in  a  sviei  it  I  lie  j0urn.1l.  It  turned  u|<on  a  cuntnuUcliun 
which  he  hai!  detectol  between  a  statinient  wliicli  I  never 
made  an<I  the  fact  that  be  ^urely  entertained  an  iniprc!^  i  n 
tlut  he  had  sr>incwhcre  or  ether  (he  did  not  ^ay  where)  seen 
me  quoted  as  ln.ldinj;  an  niiinion  at  variance  wi'.h  that  .'■tate- 
ncnt.  I  did  nut  think  that  liuic  wmujI  Ne  well  enipl.iyed 
in  .inswcrinj;  it.  Kseii  n  -w  In.-  t.il^.s  uf  hi^  "  i[u- rtalinn  or 
m  jurjiation";  a  convenieiit  but  unu  ual  la:ili:f'i:  uf  exj/rcssion 
f I.  r  :i  en  us  ca^e  of  the  Litter  of  llu-^e  ait-  r  a'uc  .  i^ral^-  I 
aiu  si  lt  m  the  ezaniinalion  rooui,  and  will  nut  lUerefi.re  aneuj]  t 
to  compress  into  a  few  paragraph's  the  aiv  wers  I  should  (;ive 
npon  intricate  philosophic:'!  puint*.  even  were  the  qur.stiiins 
reaMoably  framed.  Moreover  I  niuM  remind  Mr.  .McC'oil  th.it 
he  does  not  profess  to  write  as  an  impartial  inquirer  or  critic, 
bat  asked  for  the  insertion  of  hb  letter  upon  the  ground  that  he 
conceived  himself  to  have  been  attacked.  I  have  fully  explained 
dw  only  pcrfntlipaa  which  he  had  any  cluim  to  call  for  an  answer, 
ad  tiinwMe  SOW  doie  the  eorreispoodenoe. 
V  Tirol 


J.  Venn 


Jupiter 


The  great  red  spot  on  the  planet  seems  unchanged  as  I  taw  it 
on  July  S,  while  the  north  tcmpeiate  zone  belt  (Cledbiir*  No.  2) 
>ho»s  a  develoanMBt  nMrly  Hstrikiiig    the  cantonal  belts. 

imitwofc,  tveat^  Jnly  ao  J.  Bikiuhoham 

New  Red  Variable 

This  star,  which  I  found  on  M.iy  22  only  9  ma^^iludc  (i-ee 
NATt;RE,  vol.  xiiv.  p.  164),  pro;_;rc!i^ivcly  increased  ap  to  8  ui. 
on  June  6,  and  is  .low  again  no  more  than  9.  U.h  deep  crimson 
colour  is  unchanged.  It  is  2'  5l  '7  n  irth  i.f  a  Cygni,  and  fortnn, 
with  three  other  stars,  the  southern  end  <.f  a  little  inverted  and 
inegnlar  cross.  It  will  probably  decrease  to  complete  di&ap- 
peanuice,  at  least  from  telescopes  of  aiodcmte  power. 

Millbrook,  Tuam,  July  2o  J.  lliRUiNCUAM 


A  Fireball 

Ow  Wedaerday  the  30th  ult.,  about  midnight,  a  honae  at 
Mont  Dore^  in  the  AuverKne,  was  destroyed  bv  a  fiiehaU  during 
•  tetCR  thnndcnitarm.  My  brother,  who  has  tateljr  anmd  from 
thoMT,  did  not  ace  the  ball  himself,  but  his  valet,  an  intelligent 
UiliaiV  nw  it  distinctly.  He  detcribcs  it  as  a  i^obc  of  fire 
about  half  a  metre  in  diaawtcr,  wMdl  appwiclwd  the  bouse 
obliquely,  seeming  to  paa  o«8r  a  ^H^taaw  «f  aoo  nctxes  in 
•bout  half  a  minute,  u  entered  the doorof  Hie hDweaDd  there 
buaL  Mjr  brother  hetid  tbe  ciplorigii  as  wdl  as  Ins  valet,  and 
daacribes  it  a«  a  d«U  tfand  Uke  that  of  a  smothered  bhut.  The 
bouse,  which  was  a  wooden  ooe.  was  act  en  fire^  a  child  burnt 
to  death,  and  aaotber  baaate  serfcmalf,  if  not  motrtalhr,  injured. 
Scvwal  inhabhaats  of  Mont  Doi*  are  said  1 7  the  valet  to  have 
seen  tbe  ball,  one  of  lAom  Mved  in  tbe  adjacent  house 

It  win  be  iniareatfaw  to  Maders  of  Nature  to  compare  the 
aeeouis  given  hgp  PtoTTalt  in  NATuai^  vol.  axil.  p.  409^ 

ift  He  Boltea%  S.W.  Johm  Tbuiaiit 

hAeteor 

On  July  23,  at  7.15  p.m.  (IrLsh  railway  time)  a  metc<"'r  pa.s.'^d, 
travelling  neatly  fmin  ^..uth  to  north,  being  lest  in  a  hank  of 
black  cloud.  It  nuiNt  luue  li<;en  of  con>iderable  brilliancy,  .-us  it 
wa!>  quite  distinct,  althoii-h  at  the  lime  tbe  vun  was  well  a1»vc 
the  ii'jri/on.  July  22  IVi  mi  ten  tn  fmirtem  linll  aiit  red  pencils 
and  lliin  columns  .f  auroric  lights  were  ruing  at  intervals. 
There  were  a!^i>  .luroric  l|g|l|>  Oftjaly  23  between  11  and  12, 
but  much  l«s  brilhant.  G.  U.  Kinahan 

Ovocat  Jnlj 

THE  COMET 

\17E  have  received  the  fidlowing  fivtber  commanica- 

tions  on  this  subject : — 

The  following  "  Preliminary  Note  00  the  Photogmphic 
Spectnun  of  Comet  b  18S1,"  has  been  communicated  to 
the  Royal  Society  by  Dr.  Huggins,  F.R.S.  (For  Dr. 
Muggins's  fint  note  on  this  subject,  see  Natuks  of 
June  3a) 


Ov  the  evening  of  June  24,  I  directed  the  relic:  tor 
furni>hc<l  with  the  spectroscopic  .md  photogr.iphic  ar- 
rangements described  in  my  paper  "  C  n  the  Photographic 
Spectra  of  Stars"  i^l'kil.  JraHs.,  1880,  p.  669)  to  th» 
head  of  the  comet,  so  that  the  nucleus  should  be  upon 
one  half  of  the  slit.  After  one  hour's  exposiue  the  open 
half  of  the  slit  was  closed,  the  shutter  withdrawn  from 
the  other  half,  and  tbe  imtrument  then  directed  |» 
Arcturus  for  fiAeen  minutes. 

After  development,  the  plate  prcicnted  a  very  distinct 
spectrum  of  the  cukcI.  together  uUli  tl.e  -iierti uki  of  the 
si.ir,  wliich  I  ha\e  ^tlrcaJ)  dcacnbcd  :ii  the  [i  iper  teferred 
to  above. 

The  spcclnini  of  the  comet  con;;=ts  of  a  pair  of  bnt;ht 
lines  in  the  ullra-vn ilct  region,  .ind  a  continuous  sjuc- 
truin  which  can  be  ti.iced  from  ubuut  F  to  some  distaocc 
bejond  H. 

The  bright  lines,  a  little  distance  beyond  M,  with  an 
approximate  wave-length  from  3870  to  3890,  appear  to 
belong  to  the  spectrum  of  cirbon  (in  some  form,  possibly 
in  cotnbination  with  hydrogen),  which  I  observca  in  the 
spectra  of  tbe  telescopic  comets  of  1866  and  1 S6S. 

In  tbe  continnous  spectrum  shown  in  the  photograph, 
the  dark  lines  of  Fraunnofer  can  be  seen. 

This  photographic  evidence  bupports  the  results  of  my 
previous  ol)>,er\ .itiims  in  the  visii/c  spectra  <tf  some  tele- 
scopic Lumct^.  I'art  of  tlie  liKbt  tnmi  coiiict^  is  rellected 
solar  light,  and  another  p.irt  i?.  hght  of  their  ovtn.  The 
s|>ectruin  of  this  li^'ht  shows  the  presence  in  the  comet  of 
carbon,  po^.sihly  in  combination  with  hydrogen. 

On  the  next  night,  June  25,  a  second  photogiaph  was 
obtained  with  an  exposure  of  an  hour  and  a  half.  This 
photograph,  notwithstanding  the  longer  exposure,  is 
nintcr,  bat  shows  dbtinctl^'  the  two  bright  lines  and  tbe 
continuous  spectrum,  which  is  too  mint  to  allow  tbe 
Fraunhofer  lines  to  be  seen. 

Postscndi,  Jitj(y  ^  i88i.— I  have  siim  nMuuied  th« 
photographs  of  the  oomet's  spectrum,  and  I  And  for  the 
two  strong  bright  lines  tbe  wave-lengths  3S83  and  3870. 
The  less  refrangible  line  is  much  stronger,  and  a  faint 
luminosity  can  be  traced  from  it  to  a  little  beynnil  the 
second  line  3S70.  There  can  Ik,  therefore,  1:0  tloubt  that 
these  lines  represent  the  brightest  end  of  the  tiitra  violet 
group  whieh  appears  under  certain  circumstances  in  the 
sj>cctra  of  the  compounds  of  carbon.  I'rofcssors  I.iveing 
and  IJew.ir  have  found  for  the  strong  line  at  the  beginning 
of  this  };roup  the  vsve-kngtb  38837,  and  for  the  seoona 
line  3870  5. 

I  am  also  able  to  see  upon  the  continuous  solar  speo> 
trum,  a  distinct  impfcaaion  of  the  group  of  lines  betweaa 
G  and  h,  which  is  usually  associated  with  the  group 
described  above.  My  measures  for  the  less  refrangible 
end  of  this  group  give  aw»ve>leogthof  4330^  which  agrees 
as  well  as  can  be  expected  with  Profswon  Liveiag  and 
Dewar's  measure  422a 

In  their  paper  "  On  the  Spectra  of  the  Compounds  of 
Carbon"  {Proc.  Roy.  Soc.,  vol.  xxx.  p.  404),  Professors 
Liveing  and  Dewar  show  that  these  two  groups  indicate 
the  presence  of  cyanogen,  and  are  not  to  be  seen  in  the 
absence  of  nitrogen.  If  this  be  the  case,  the  phouv^r  iph 
gives  undoubted  evidence  of  the  presence  of  nitrogen  in 
the  comet,  in  addition  to  the  carbon  and  hydrogen  shown 
lo  be  there  by  the  bright  groitps  in  the  \  i  -  ible  part  of  the 
spectrum.  On  this  hypothcnswe  ru.  :  further  SiqppOM 
a  high  temperature  in  the  comet  unless  tbe  cyanogen  Is 
present  ready  formed. 

1  should  state  that  Mr.  I.ockyer  r^ardl  the  two  groups 
in  the  photograph,  and  the  groups  inthevWhle  spectrum, 
to  be  due  to  the  vapour  of  carbon  at  diftreut  b6at4evdl 
{Pror.  Roy.  Soc,  voL  xxx,  p.  461). 

It  oi  ini|initancc  to  mention  the  StrOQg llitenstt v  in 
the  1  hoio^^raph  of  the  lines  3883  and  3870,  as  compared 
with  the  continuous  spectrum,  and  the  faint  bright  group 
beginning  at  423a.   At  this  part  of  the  spectrum,  there* 
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fxmtt  ^  I'S^'  emitted  by  the  co.netary  matter  exceeded 
bjr  many  times  the  reflected  solar  lighL  I  reserve  for  the 
present  the  tlfeoretical  su/gestions  which  arise  from  the 

new  information  which  the  photographs  have  given  us. 

Till,  scriind  evening  of  its  appearing  I  examined  the 
head  i  l  •.l.i,  i  umcl  with  a  McClean  spectroscope  (with 
slit)  and  also  with  a  Hilger's  half-prism  instrument  (a  half- 
size  model  of  the  Greemridi  one). 

The  appearanoes  were  mainly  those  seen  by  other 
ohaervers, 

nucileut  and  a  imicb  ninter  one  croaaea  by  telght  Saes 
from  the  coma.  There  were  however  two  pcnnts  of  interest 

which  struck  me,  as  I  see  by  Nati;RB,  vol.  xxiv.  p.  261, 
they  did  M.  Thollon  in  Paris.  These  were  :  (rf)  The  con- 
tinuous speciruni  from  the  iiucic-u-.  had  a  mottled  or 
striatcii  look,  but  I  couid  not  certain  whether  dark  lines 
or  bright  iinci  or  spaces  predominated  in  causing  this 
eiifect ;  (/  the  presence  of  shorter  and  additional  lines 
to  the  three  carbon  ooes,  extending  b^food  the  conthnious 
spectrum. 

These  appearances,  I  admit,  I  only  recognised  indis- 
tinctly and  with  doubt  at  the  time,  but,  corroborated  as 
tt^  BOW  seem  to  be,  1  do  not  question  that  there  was 
some  ground  for  them.  With  reference  to  the  nucleus 
spectrum  il  could  only  have  coinprised  a  small  portion  of 
solar  light  as  shown  by  the  few  Frauahofer  lines  detected 
by  Dr.  Hngeins  and  others  in  h.  The  residoe  of  the 
Mght  stripe  has  been  attributed  (because  continuous)  to 
some  incandescent  solid  or  liquid  substance ;  but  is  this 
necessarily  the  case  ?  Is  it  tiot  possible  that  the  ni.iucr 
yielding  this  spectrum  i^  still  in  a  truly  ijaicous  form,  and 
do  not  the  appcirances  above  described  rather  point  to 
the  character  of  a  ua-.  ^i)cctruin  passing  from  the  hne  or 
band  condition  to  the  (  ituiiiuous  one,  under  its  existing  j 
circumstances  of  ignition,  pressure,  &c.  (whatever  these 
may  be)?—  an  effect  not  wiUiOut  parallel,  I  fancy,  at  least 
in  the  case  of  hydrogen.  J.  Kamu  Capkon 

GuiMowa,  July  33 

A  COMET  is  no«-  visible  here.  I  saw  it  last  Thurs- 
day, June  30,  at  3' 10  a.m.  It  was  in  the  west,  and 
appeared  to  me  about  30'  from  the  pole  star,  and  20 
above  the  hori/on.  The  tail  was  straight  and  directed 
towards  the  pole  star.  A  local  paper  says  this  comet 
was  seen  to  the  east  at  8  p.m.  the  preceding  day,  and 
that  the  tail  was  20'^  in  length— it  appeared  to  me  only  5'. 

I  regret  I  cannot  send  fuller  information,  but  prdiiably 
the  comet  is  to  be  better  seen  in  England. 

Karachi,  July  3  F.  C.  CONSTABLB 


SEASHORB  ALLUVION 

IT  Is  somewhat  remarlcable  at  the  present  day  to  find 
A  even  professional  men,  when  deaUng  with  works  of 
coast  defence,  attributiiig  the  morament  of  littoral  aiiin|^e 

to  the  tidal  currents. 

The  late  .Mr.  Talmcr,  C.E.,  in  a  well-known  paper  read 
before  the  Royal  Society  nearly  half  a  century  back. 
Col.  Reid,  R.E  ,  in  an  essay  piiliiist.cd  in  the  commence- 
ment of  the  series  of  quarterly  p.ipers  by  officers  in  the 
corps  of  Royal  Knginecrs,  Mr.  Redman,' M.lnst.C.E.,  in 
a  paper  on  the  South  Coast  of  England,  read  before  that 
society  some  thirty  years  badr«  and  ar,  Jther  on  the  East 
Coast  of  England  seventeen  years  back,  as  well  as  in 
very  numerous  reports  made  bv  him  for  a  Government 
department  (the  War  uifice)  donng  the  last  quarter  of  a 
century,  have  all  shown  that  these  shingle  formations  are 
in  ao  way  affected  by  the  tid(|»  ^MA  must  exercise  only 
a  aqcative  mfluence,  the  flood  and  ebb  setting  in  con- 
tngr  and  opposite  directions,  equal  in  duration,  and 
aentralising  each  other.  Shingle  moles  arc  m  effect 
lesuhant  on  the  wind  waves  alone,  and  are  deposited  in 
two  parallel  ridges  or  hummocks  locally  termed  "/uUs^' 
marking  the  reUtive  rai^  of  neap  and  opting  tides,  the 


crest  of  the  last  being  normally  (except  in  some  excep- 
tional cases  such  as  the  Ckesil)  ten  feet  above  high  water 
of  spring  tides  with  a  broad,  gently  sloping  foreshore  of 

sand  iloA'n  to  low  water;  an  .abnormal  tide,  resultant  on 
exceptional  gales  occurring  at  rare  intervals,  sometimes 
breaches  the  crest  and  produces  great  mischief,  as  at 
Scaford  on  the  Sussex  coast  a  few  years  back,  which  was 
inundated  by  the  sea,  and  where  the  authocides  are  alMMtt 
to  carry  out  artificial  works  of  defence. 

Tiie  prevaihng  movement  in  the  English  Channel  is 
to  the  e.astward,  or  up  Channel,  due  to  the  fact  that  south- 
west winds  prevail  for  nine  months  in  the  year ;  and  along 
the  East  Coast  the  movement  is  southward,  due  to  the 
particular  trend  of  the  coast  and  the  North  Sea  offing.  It 
really  hardly  appears  necessary  to  insist  on  these  well- 
known  facts  to  any  one  practically  acquainted  with  the 
subject,  or  to  hydraulic  engineers  convcfsant  vrilb  tbe 
surrounding  physical  condittons  of  our  tidal  batboors, 
estuaries,  and  rivers. 

Notwithstanding  this,  strangely  enough  we  find  a  con- 
temporary journal,  the  Eiii^incc'r,  in  a  series  of  articles  on 
the  Brighton,  Hove,  and  Shoreh am  beaches,  professedly 
written  for  the  education  of  public  opinion  on  the  subject, 
themselves  ignoring  the  fundannnt.il  laws  governing 
the  motion  of  this  marine  allu\  ion,  and  attributing  it  to 
tidal  currents  instead  of  to  the  wimi  wives,  and  yet  in- 
sisting at  the  same  time  that  the  nicst^  jn,  as  doubtless 
it  is,  is  an  imperial  one,  demanding  the  attention  of  the 
Legislature. 

Thus,  October  3,  1879^  "Brighton  Reach"  {The 

'^A  very  strong  titM  eurrtnt  sets  up  the  Channel  to 
the  eastward,  and  sweeps  with  it  tbe  idling  shingle"  I 

(f/r.) 

"So  rapidly  did  this  disappear  tmderike  infiiiOMe  el 
this  currtHl  that  it  tiecame  necessary  to  Stay  its  travel  by 

the  erection  of  heavy  timber  gro>'ncs.'' 

"  Knowing  what  we  do  also  of  the  elTcct  o{  seatumi^ 
it  is  in  our  opinion  exceedingly  tiuestionable  Hkdr 
carryint;  poiccTs  can  be  .arrested  by  anything  shMt  of  a 
check  which  shall  produre  almost  dead  water"' 

(ine  of  the  last  papers  read  at  the  Institiitior.  of  Civil 
I'.ngineers,  on  "  Upland  and  Tidal  Scour,"  also  attributes 
the  movement  of  the  Noifolk  and  Esscx  beadies  to  die 
tidal  currents. 

Mor  are  local  authorities,  highway  boards,  vestries^ 
district  boards,  and  large  landowners  any  more  at 
one  than  these  would-bc  educators  of  public  opinion 
on  tbe  subject  for  we  find  farmoB  as  a  rule  sending 
down  tbeir  teams  and  waggons  to  Ae  sea-shore  during 
winter  slack  time  to  collect  boulders  and  pebbles  from 
the  sea  moles  of  Nature's  forming ;  railway  companies 
where  allowed,  and  a  convenient  communication  effected, 
removing  it  wholesale  for  ballast  of  the  iron  road  ;  lords 
of  the  manor  convcviiiL.;  it  cijii  illy  wholesale  tM  slilpping 
craft  for  ballast,  until  stopped  by  the  strong  arm  of  the 
I  law  brought  to  bear  en  the  question  by  some  Government 

I  department. 

Local  ma.M-'tratC!;  arc  equally  oTcntlcrs-  as  recently, 
about  twelve  months  back,  the  magistrates  sitting  at 
Canterbury  authorised  their  surveyor,  after  long  discus- 
sion, as  the  order  was  given  with  the  fear  of  an  imi)ending 
injunction  banging, "  Damocles  "  like,  over  their  heads,  to 
quarry  shingle  from  the  sea-shore  at  Heroe  Bay  for  the 
repairs  of  the  highways ;  thus  robbing  the  mSW  tm**!- 
Uag  up  tbe  esbuiy  of  the  Thames  to  tbe  westward  (tbe 
general  movement  of  tbe  belt  of  shingle  being  diverted  np 
such  estuaries  as  those  of  the  Thames,  Wash,  ftc)^  tb* 
material  being  at  the  same  time  so  much  wanted  idong 
tbe  Blue  Town  frontage  at  Sheerness,  where  grave  feari 
have  long  prevailed,  due  to  the  insufficiency  of  the  sea-^ 
shore  works  of  defence.  This  Canterbury  decision,  t.aken 
in  the  month  of  Januan-  in  Ust  year,  appeared  to  us  at 
the  time  tbe  extnme  <x  rashness,  when  tbe  interests  to 
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laewaid  of  the  proposed  road  qtiiny  at  Hone  Bay  were 

considered.  The  Trinity  Corpontion  would  be  affected  in 

reference  to  the  defences  of  the  Reculvcrs— the  two  spires 
of  the  ancient  church  having  been  maintained  by  them  for 
many  yc.irs  as  sea  marks  witli  stone  slopes  and  ;.;royne5  tor 
the  protection  of  the  cliff.  From  the  fact  of  their  being  to 
the  eastward  of  H  erne  l!.iy  they  may  be  said  to  be  to  wind- 
ward of  the  site,  still  the  hastening  of  the  recession  at 
Heme  Bay,  which  has  from  natural  causes  alone  incre.iscd 
in  a  marked  degree  of  late,  would  tend  to  increase  the 
projection  and  consequent  exposure  at  the  Reculvers. 

Next  we  have  the  entire  laodowniAg  interest  of  the  Isle 
€f  Sbeppy  aflected  by  this  OmteclMiry  deci<Mm»  for  its 
aofdiem  aeaboaid  letieats  at  a  rapid  rat^  evidenced  by 
die  tecent  removal  of  Wavden  Cburch,  which  had  been 
left  on  the  extreme  verge  of  the  clifT,  due  to  the  extensive 
slips  in  the  London  clay  to  the  westward,  wMcb  must  of 
course  be  aggravated  if  the  natural  barrier  formed  by  the 
sea  at  the  base  of  the  cliff  is  weakened  by  cutting  On  the 
supply  coming  from  the  eastwanl,  tcndin;;  always  in  its 
normal  state  to  travel  onwards  to  increase  Garrison  Point 
at  Sliceriiess  at  the  outfall  of  the  Medway. 

Lastly  we  have  the  whole  .Mile  Town  and  Shcerness 
frontages  alTccted,  where  the  ( Wnxrnir.ent  have  erected 
from  time  to  time  sea-walls  and  groynes  for  the  collection 
of  this  very  beach  that  the  Canterbury  magistrates  covet 
for  the  repairs  of  their  roads.  Nor  is  Sheemess  alone 
affected,  but  the  Qucenborough  filtriel  alao^  as  was 
evidenced  in  the  great  tide  of  Fiebniaiy,  179I1  when  the 
irfiole  of  the  marM  fwiDioE  the  north-west  promontory  of 
the  Isle  of  Sheppy  was  oDder  water,  and  great  loss  and 
damage  sustainea. 

Canvey  I -'.and,  on  the  opposite  Essex  ahflre,  sdfered  in 
a  similar  liiaiincr  at  the  same  time. 

For  some  >  i  ir-,  past  this  practice  of  removing  littoral 
gravel  has  been  sinpped  on  the  Kentish  southern  coast 
since  Mr,  Redman  reported  for  the  War  Office  on  the 
condition  of  the  beaches  at  .Sandown,  Deal,  W'almer, 
Dover,  Ka.stbourne,  &:c.,  who  strongly  ur>,'ed  the  suicidal 
nature  of  the  practice,  since  which  the  Government  and 
local  authorities  have  had  notice-boards  planted  along 
the  beach  imperatively  forbidding  the  removal  of  shiiwle. 

Tbis  general  leeward  movement  of  shore  detrita%  one 
to  the  prevailing  wmd  waves,  has  been  of  late  years  so 
dearly  &moostiated  by  the  authorities  cited,  and  accepted 
generally  by  marine  engbieers,  that  it  appears  strange  to 
find  editorial  articles  for  months  in  a  magazine  of  wide 
circulation  dealing  with  engineering  science  which  re- 
suscitate the  old  and  exploded  theories  on  the  question 
which  are  to  be  found  in  early  ^'ec")!o[;iral  wmk?,  and  these 
articles,  if  not  accepted,  have  .it  least  remained  hitherto 
apparently  unchallenged. 

We  would  sum  up  this  perhaps  sotnewhat  lengthy  review 
ofa  topic,  of  no  mean  importaiu  e  liowever,  having  reference 
to  our  insular  position,  by  sa>ing  that  the  passage  of  the 
heavier  particles  (the  shingle)  of  a  marine  mound  or 
naMral  mole  is  due  universally  to  the  actic»  of  the  waves, 
altbough  attributed  by  many  early  geological  writers  to 
the  ooeaa  corrents — and  its  influence  on  tlie  tidal  harbours 
of  our  alions,  is  very  impoituit. 

Tbn  masses  of  sbingle  are  heaped  sp  coincident  in 
direction  with  the  waves  wbtcb  sort  the  material  in 
regular  gradation ;  an  alternate  renewal  and  wtthdnwal, 
due  to  change  of  wind,  produces  a  resultant  leeward 
motion  due  to  the  wind  the  particular  coast  is  most 
exposed  to,  and  the  largest  pebbles  in  all  these  marine 
alluvion  are  universally  accumulated  on  the  summit,  and 
to  leeward  of  the  prevailing  winds,  due  to  their  greater 
momentum  and  to  their  being  less  iniluenced  by  the 
recoil  wave,  compared  with  sand  and  the  smaller  stones. 

At  the  last  meeting  of  the  South-Eastern  Railway 
Company  we  find  the  chairman  (Sir  K.  W.  Watkin,  M.P.) 
Stating  in  reference  to  the  proposed  Lydd  Railway  ana 
line  to  Diingcneas,  that  it  not  only  would  secure  in  the 


fbtme  the  sbortesl  route  to  the  Continent,  but  that  it  also 
gave  them  access  to  an  important  bed  of  shingle,  from 

the  sale  of  which  they  anticipated  great  benefit '.  and  that 
they  saw  their  way  to  do  a  Lxr^^e  traiL-  in  its  conveyance. 
It  was  important  for  road-iuaking,  raihvay-ballasting^  and 

concrete  foundations  ainl  walls. 

This  is  the  not  over  scrupuliju?.  view  of  the  chairman  of 
a  leading  railway  company  of  one  of  the  most  important 
natural  breakwaters  on  the  south-eastern  coast,  and  the 
uses  to  which  it  may  be  applied  as  a  quarry  for  the  benefit 
of  his  company. 

The  great  land-slip  which  left  Warden  Church  on  the 
verge  of  the  cliff,  causing  its  ultimate  recent  removal, 
oocuned  in  September,  1850^  and  tbis  had  been  preceded 
Xn  a  similar  uiat  Ml  to  ue  westward  about  the  year 
1856^  fbat  of  I8S9  bebig  in  effect  a  prolottgation  or  exten- 
sion of  the  earlier  one  towards  the  eastern  end  of  the 
i^land  The  falls  arc  the  result  of  a  gradual  subsidence 
occupx  inij  some  hours,  due  to  the  thorough  saturation  of 
the  London  cl.iy  by  laud  di.iinage  down  several  small 
chines,  and  the  effect  of  atmosphere  and  weather  on  the 
face  of  the  cliffs  and  their  degradation  at  the  base  by  the 
sea  during  spring-tides.  In  effect  a  broad  belt  of  land 
moves  seaward  (not  a  iru  re  abrasion  or  undermining  of 
the  cliff  alone),  settles  vertically  downwards,  or  spreads 
out,  and  slides  seawards,  presenting  a  new  cliff  landward 
at  the  last  parallel  fissure,  the  moving  mass  attaining  a 
state  of  rest  in  the  shape  of  an  undcr-cliiT,  with  a  series  of 
paialld  tenaoes  rising  and  falling  in  the  valley  of  the  Cadi, 
with  the  turf  and  v^etation  vndistorbed ;  and  the  for^ 
shore  and  shingle  are  plondiad  up  by  the  fidL  forming  a 
kind  of  "  moraine  "  at  the  Dase.  After  a  fall  the  ordinary 
waste  goes  01.  .it  an  average  rate  of  one  yard  per  annum. 
Some  of  the  trees  near  the  church  had  settled  down 
bodily  on  the  prisms  of  em  '.li  ;o  \\  hich  they  were  attached, 
some  fifty  feet  lower  in  level  than  when  they  were  in 
situ,  showing  how  gradual  and  vertical  had  been  the 
subsidence. 

The  question  arises,  To  what  extent  are" the  cliffs  in  the 
Tertiary  formations  saturate<l  or  affected  by  percolation 
through  fissures  from  the  sea,  and  how  far  this  may  be  the 
first  cause?  There  are  no  appearances  of  land  sprmgs 
firom  the  cUff  £ace.  Tlie  whole  appears  to  have  squeezed 
down  into  a  saturated  or  partly  fluid  base.  The  rapid 
degradation  of  the  Sheppy  cliffs  was  pointed  out  in  an 
article  in  the  St.  Jamert  Gtmtt*  of  May  23,  and  the 
absence  of  any  attempU  to  arrest  it  But  this  conatan 
loss  has  been  eloquently  described  by  Lyell  in  his  great 
work, "  The  Principles  of  Geology,"  affording  as  it  does  a 
constant  supply  to  the  fluctuating  foreshores  of  the  Ri  .  cr 
Thames  carried  up  by  the  superior  power  of  the  llood 
compared  with  its  ebb  tide,  and  brou^;ht  down  again  by 
the  prolonged  duration  of  the  ebb,  aided  by  upland  waters 
in  steps  downwards. 


SCIENCE  AT  ETON 

ALTHOUGH  Eton  still  ranks  as  a  purely  classical 
school,  and  has  not  established  a  modem  side  as 
her  rival  Harrow  has  done,  yet  the  study  of  science  is 

pursued  within  her  walls  to  an  extent  which — in  some 
respects  at  least— is  unequalled  at  any  other  sdlOoL 
The  numbers  of  the  school  vary  somewhat  on  each  side 
of  900  boys,  about  120  of  whom,  constituting  the  Fourth 
Form,  do  no  :cicncc.  .About  bc»cniy  boys  more  from  the 
Fifth  Form  make  up  the  .Army  Class,  and  do  no  Science 
unless  they  take  in  Physical  Geography  and  Geology  for 
their  final  examination.  Rutin  the  Remove  and  in  the 
greater  part  of  the  Fifth  Form,  which  const  luii  s  i:ie  chief 
mass  of  the  school,  two  lessons  a  week  in  science  enter  into 
the  regular  work  of  each  division. 

At  the  present  time  the  Head-Master  has  twenty-two 
nanffifl  Assistant^  and  the  Lower  Master  two.  There 
aiejiine  Mathr*"****'  Masters  *od  four  tat  science^  two 
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of  whom  also  give  a  little  help  in  the  mathem:itic;il,  and 
one  in  the  literary  teaching.  On  omeiipn};  fro  n  the 
Fourth  Form  a  boy  spends  a  year  in  Remove,  during;  which 
Ms  two  weekly  science  lessons  arc  devoted  to  Physical 
Gooigraphv  (£'n/<(«inAr}.  Passing  on  into  tlie  Lower  Divi- 
sion of  the  Fifth  Fonn,  he  is  taught  the  eleoMats  of 
Mechanics,  tnated  enerimMtally^ ;  and  during  the  aait 
year,  spent  in  "Middle  Division,"  he  is  occupied  irftfa 
Heat,  including  the  principles  of  tlw  steam-engine. 
Except  in  the  case  of  the  Army  Class,  therefore,  science 
is  compulsor)'  <iurin;;  three  years  of  every  boy's  school 
life.  When  he  entcr-i  the  I 'pper  Division  of  the  Fifth 
form  he  may  drop  science  altojjether,  and  devote  the  | 
tuo  lessons  a  week  to  additional  m:itiieinati ■•<;.  If  he 
does  not  do  this  he  has  his  choice  Ij^trteen  Chemistr)', 
Geology,  Physical  Geography,  and  Biolog)'.   Many  boyi  ^ 


leave  the  school  without  reaching  any  higher  stage  than 
this;  but  those  who  pass  on  into  the  "First  Hundred" 
can  wther  p've  up  s?icnre  in  favour  of  mathematics  or  of 
some  liter.iry  subjc  t,  or,  on  the  other  hand,  they  may  take 
op  a  second  scientific  subject,  and  get  an  additional  two 
Insotts  a  week.  During  the  present  School-time  they 
can  select  from  Chemistnr  (Metab),  Physics  (Light), 
Geology  (Elementary  and  Advanced),  Physiography, 
Botany,  and  PbysiOMgy  (Mmde  and  Nerve).  Hence 
a  boy  who  enters  Remove  at  thirteen  and  stays  at  Eton 
until  he  i-^  nineteen,  his  the  opportunity  of  acquiring  a 
con^ider.ihl-  amount  of  elciiientary  scientific  knowledge. 
He  hears  two  lectures  a  \vee"<  and  writes  out  an  abstract 
of  them  which  is  lookc'l  over  and  corrected.  His  pro- 
gress is  tested  by  writ'cn  evauiin  itinns,  the  frequency  of 
which  depends  upon  the  master  be  is  "up  to."  Oral 
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examination  is  rarely  possible  except  in  the  u^per  parts 
of  the  school,  owing  to  the  neoessarily  large  tiie  of  the 

classes. 

At  the  examinations  for  promotion  which  occur  every 
Half,  though  they  are  annual  as  regards  individual  boys, 
science  is  allotted  from  one-tenth  to  one-twelfth  of  the 
total  marks.  Although  it  is  not  a  "  pluck  subject "  like 
mathematics^  yet  many  a  boy  who  has  failed  by  a  few 
marics  in  his  "general  total"  regrets  not  having  paid 
more  attention  to  his  science  lectures,  which  would  have 
enabled  him  to  make  np  the  deficit;  and  the  effect  is 
often  visible  in  the  improvement  in  his  abstracts  daring 
the  next  School-time. 

Besides  the  compulsory  science,  which  is  a  part  of  the 
regular  school-work,  many  boys  devote  three  or  four 
hours  of  their  spare  time  ever)'  week  to  some  form  of 
practicil  scicntitic  work.  Most  of  them  are  preparing 
themselves  to  try  for  the  prizes  given  annually  by  the 


Governing  Body  for  Chemistry  and  IMiysics,  fleology 
and  Physical  Geography,  and  Hiology  respectively. 
A  chemical  laboratory,  with  acciiin  iiolation  for  twenty- 
eight  boys  at  once,  has  been  in  use  for  'ome  years  It 
owes  its  existence  in  great  part  to  the  hberality  ot  the 
present  Head-Master,  Dr.  Hornby,  sonje  of  the  Assistant 
Masters,  and  some  old  Etonians.  The  laboratory  and 
chemical  lecture-room,  together  with  a  private  laboratory, 
appanttts-roeiii,  store-rooms,  &c.,  form  a  handsome  build- 
ing  in  Keate's  Lane.  Opposite  to  it  is  the  Round  Sdiool, 
formarfar  used  iiar  mathematical  teaching  and  noir  ooB> 
verted  mto  a  musenm.  It  contains  a  bie  collectkB  of 
British  birds  made  by  the  late  Provost  of  Kine's  CoUen 
Cambridge,  Dr.  Thackeray,  and  presented  by  nim  to  the 
school.  Some  of  the  spcci ncns  are  valuable,  owing  to 
their  being  mentioned  by  V.irrcll.  There  is  also  a  good 
collection  of  Lepidoptera  made  by  a  former  pupil  of  the 
school,  and  presented  by  his  parents  after  his  untimely 
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daidb  wjtliiii  two  yean  of  In*  loving  Eton.  A  tolerably 
cooipiete  series  of  recent  shells  has  been  obtained,  and  a 
collection  of  the  more  important  zoological  types  is  in 

process  of  formation.  Ce.'l  i£;v  tepresentcd  by  a  C.iir 
series  of  Dritijh  rocks  and  lu  si;s,  ayA  by  rum.iuia  of  the 
mamniolh,  hi[)pop<>tatnu'5,  reindeer,  :uni  />  •:  primii^enius, 
Iroin  the  river  gravels  oi  tbc  neighbourhood,  together 


— •  enewNA-pcAM  — 


with  flint  implementa  and  neditbk  a]ie*lieada  which  havt 

been  dredged  out  of  the  river.   There  are  also  a  few 
'  cases  of  specimens  illustrative  of  volcanic  and  giadal 
action,  and  of  the  more  iaportaat  pvooonoa  of  UnMimgf, 

potter)',  &c. 

I     licyoin!  the  laboratory,  an.l  separalc<i  from  it  by  the 
racqact-cuurts,  are  the  new  Science  Schouk,  which  are 
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bdng  used  this  Half  for  the  first  time,  three  0«t  of  the 
borScieiice  Masten  having  been  hitherto  accommodated 
hi  some  ditfiif4f^i  matbieiiiatical  schoolrooms.  On  the 
ground  floor  there  are  two  schoolrooms  (A, A),  each 
accommodating  forty  boys,  and  two  prcparatio»'«O0l» 
(H,  H  i  opening  into  thcin,  besides  furnace-room,  lavatorjr, 
S:c.    Un  the  tirst  floor  are  the  biological  Ubocatory  (Q, 


preparation-'tooai  (D]^  and  scboobroom  (£},  all  tn  sviU, 
together  with  a  general  apparatu  .-room  (F)  and  stores 
room  (G)l  The  laboratofy,  wbkb  is  38  feet  by  16  feeU 
liai  aooommodaiion  for  seventeen  boye  at  aocc^tha  tatak^ 
nuuddg  aloiv(  the  length  of  the  room,  10  ihiit  on  ^ 
shall  fine  the  window.  £tcept  fortlMiieGeMaiysi 
this  is  eofltimiaus  along  almost  the  whole  of  one 


■  0fNt«'ti>*  view  wap^fttekovieAL-^LAaoftATeav — 


the  rooai.  The  otlier  side  is  occupied  b\  shelves  and  a 
large  cupboard,  half  of  which  is  divided  up  into  compart- 
ments, one  for  each  boy.  A  sink,  a  bookshelf,  and  a 
laige  slate  occupy  three  of  the  corneri,  the  door  being  at 
the  fourth.  The  rooms  arc  all  panelled  with  stam^^'d  deal 
to  a  height  of  about  5  feet  from  the  floor,  which  leavc^ 
ample  apace  for  diagrams  above. 
The  buildii^  has  been  designed  and  erected  by  Mr. 


I  Aborn  of  Eton,  at  the  cost  of  the  Govemmg  Body  of  the 
College,  of  which  Prof.  Huxley  became  a  member  rather 

I  more  than  a  vcar  ago  as  the  representative  of  the  RopJ 

'  Society.  At  the  request  of  his  colleagues  he  provided 
Mr  Abom  with  a  statement  of  what  be  ttolW JOM 
required  for  the  proper  accommodation  Or  tne_  nUM 
housclcs.  Science  Masters,  and  the  result  is  the  eminently 

i  practical  but  ioexpeniivc  building,  with  which  all  who 
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use  it,  both  boys  and  masters,  are  alike  pleased.  The 

schoolrooiti'i  .irc  the  hc^t  in  the  Cullej^e  as  rrj.ird:;  light 
and  acconunodation  for  teachers  and  lau^jht,  and  oifcr  a 
striking  contrast  to  the  dark  and  uncomfortable  rooms 
which  were  built  a  few  years  ago  for  the  Mathematical 

Mastfrs. 

Besides  providing'  a  home  for  the  science-teaching,  the 
Governing  Body  have  also  placed  a  yr.iru  of  money  at 
the  disposal  of  the  teachers  for  the  purchase  of  micro- 
ico^s,  diagrams,  maps,  tkc,  so  that  a  boy  who  is  really 
inxiousto  barn  has  plenty  of  opportunities  for  so  doing. 
Tlie  Bnmber  is  not  very  large  at  present,  as  so  many 
other  iutereats  have  to  be  consnlend,  such  as  the  classical 
wolfc  and  the  gunei.  Thos^  however,  vrho  iW  really 
taldiif  «p  ecieooe  viA  a  view  to  Univenn^  honoura,  find 
their  tutors  less  exacthig  about  their  cUusical  stuoes ; 
and  that  the  time  spent  in  the  laboratory  need  not  inter- 
fere with  athletics  is  shown  by  the  fact  that  the  two  boys 
who  last  year  di\idcd  the  Governing  Body's  prize  tor 
Biology  are  both  diitinguished  football  pl.iyers.  One  of 
them  a  prominent  member  of  the  school  football 

eleven  during  llie  pa?,t  winter,  and  has  this  year  rowed  for 
the  fourth  time  in  the  Eton  crew  at  Henley  Regatta.  His 
numerous  official  duties  as  "captain  of  the  boats" 
during  the  last  two  years  have  not  prevented  his  acquir- 
ing sufficient  knowledge  to  gain  him  an  entrance  exnibi- 
'  tion  for  Natural  Science  at  Oxford,  an  honour  whkh  has 
only  once  before  been  gained  by  an  Etonian. 

la  additioD  to  the  Chemical  and  Biological  Laboratories 
Eton  possesses  a  weU-otsanised  School  of  Practical  Me- 
chanics, consistine  of  a  diawlng-room,  smithy,  and  shops 
for  carpentry  ana  metal-working,  the  whole  being  under 
the  superintendence  of  a  specially-qualified  instructor. 
Much  work  is  done  here  out  of  school-hours,  oars,  book- 
cases, cupboards,  lathes,  and  a  small  steam-engine  being 
some  of  the  practical  results  of  this  inbtitution,  which  is 
now  completing  the  second  year  of  its  existence. 


NOTES 

TU  dSMb,  on  Sunday,  is  annouuced  of  Prof.  Bruhm,  die 
Oirsgtor  of  Ldpiic  Obemtorr. 

TAB  greatest  activity  prevaiU  in  the  Palais  dc  I'liidu^trie, 
prepaiinK  for  the  ExUbitioB  of  Electricity,  but  it  is  feared  that, 
ia  spite  of  all  efforts,  the  day  of  the  formal  opealag  will  have 
to  be  pofitponcil. 

The  .Munici]>.il  Conned  of  Paris  has  finally  granted  to 
Siemens  Bruthcr>  the  authorisation  to  place  rails  in  the  streets 
for  tbdr  electrical  railway  from  the  Place  de  la  Cynoorde  to  the 
Exhlbitiea.  But  no  viaduct  «iU  be  cen>trarted,  as  fteiaaly 
contemplated,  and  the  rails  will  be  SMrsly  bid  flat  on  the 
pavement. 

Ma.  MVMOIIXA  stated  in  the  House  of  Commons  the  other 

day  that  Mr.  Samuclson,  M.P.  fur  Banbury,  and  Mr.  .Slagg, 
M.P.  for  Manchc>icr,  had  consented  to  investigate  the  wh.Ue 
question  of  technical  educalioa  on  the  Continent  at  their  own 
Mr.  Mundella  was  in  ccaunnnieaiion  with  two  other 
gcBtlancB,  whe^  hs  hoped,  wouM  join  the  two  mcntioaed. 

A  ruBLic  meeting  will  1m  held  on  August  8  at  the  Society  of 
Acts  lor  the  purpose  of  fe-«igaaising  the  Trades  GuiU  of 
l^ffr't  on  a  larger  basis.  Among  the  supporteis  of  the 

aaoveneat  is  Sir  John  l.ubbock. 

A  MBBriNG  was  held  on  Tuesday  aflemoon  at  Grosvenor 
Howe,  Park  Lane,  to  receive  and  eonrider  a  report  from  the 
Smoke  Abatement  Committee  on  the  subject  of  an  cxhiUitiou 
and  trials  of  improved  heating  and  smoke-preventing  appliances, 
to  he  opened  at  South  Kensington  in  October  next.  There  was 
a  snaerone  attendance.  Tbe  exhibition  ia  question  will  be  held 
n  iht  East  and  We^t  Arcadss  anl  b  hsUdh^  adjoining  the 


Koyal  Albeit  Hail ;  and  gold,  silver,  and  bronsenedali,  togcdier 

with  certificates  of  merit,  will  be  awarded  ufKin  the  report  of  a 
special  committee.  It  will  be  o|>eued  uu  October  24  and  closed 
on  November  z6.  Dr.  Siemens  moved  the  fir>t  re!,o!ntion, 
declaring  that  the  present  smoky  condicioa  of  the  atmosphere  of 
London  injuriously  affecu  the  health  and  happiness  of  the  cobp 
nmni^y,  inifcies  destroybg  public  hetldfaf^  deteriorating  perieh* 
able  fabrics,  and  entailing  in  various  ways  unnecessary  expendi- 
ture. The  speech  of  Dr.  Siemens  was  a  powerful  argument  in 
support  of  the  principles  thus  enunciated,  and  »ai  warmly 
cheered.  Sir  Henry  Thompson,  in  seconding  the  motion, 
pointed  out  that  the  adaadxtun  of  uabumt  fuel  in  the  sbiqie  of 
smoke  wiA  tbe  atmosphere  nmst  of  neecssity  be  prejodicial  to 
tb  r^L-  who  had  the  nii^fortune  to  breathe  it.  He  also  -howed 
by  illiuiradon  how  highly  desirable  it  was  on  all  groiuu:-.  of 
health  that  the  air  should  be  perfectly  free  from  .smol.'.-.  Dr. 
Quain,  Mr.  Spencer  WeUi^  and  Mr.  G.  J.  Romanes  supported 
the  proposition,  whieh  was  carried  unaaimoBrfy.  Other  resdu* 
ti  jns  were  carried,  and  it  was  resolved  by  the  meeting  to  sup- 
[xjrt  the  elTorls  now  t)cing  made  to  reduce  the  evil  arising  from 
coal-^mokc,  and  to  assist  in  raising  the  fund*  necessary  lor  con- 
structing and  carrying  out,  on  a  practical  scale^  the  competitive 
testing  of  the  various  applianees  to  be  shown,  and  for  providing 
suitable  prizes,  mcdal^  &c. 

Tub  new  building  of  the  ' '  Deutsche  Seeu  arte  "  at  Hamburg 
will  be  inaagueated  on  September  14.  The  Emperor  William 
will  be  present,  and  uriil  at  the  same  line  open  a  Marine 
Exhibition  connected  irtth  the  building. 

THBaunuai  meeting  of  the  Biitiih  Medical  Aandation  has 

been  delayed  a  w  eek  beyond  its  usual  lime  in  consequence  of  the 
Medical  Congress  meeting  in  London.  It  will  extend  from  the 
9th  till  the  i;tli  L'f  .AuL;u-,t,  .i  .il  i-;  to  be  held  at  kydc.  Isle  of 
Wight.  The  address  011  medicine  will  be  delivered  by  Dr.  J.  S. 
Bristowe  of  St.  Thomas's  Hospital,  that  on  surgery  by  Mr. 
Jonathan  Hutchinson  of  the  London  Hospital,  and  that  on 
obatetrie  mediciBe  by  Dr.  J.  SwcUir  Ceghill,  visiting  phy^idaa 
to  dK  Nattonal  Hospital  for  Consumption  at  Ventnor. 

Ths  Harvaid  Geological  Mwenm  has  lately  leeeived  Irom  the 
Smithsonian  Institution  a  series  of  the  types  of  the  fossil  plant* 

described  by  Pr.if.  1  csqucreox  in  cunncc'.iun  with  his  various 
Government  publications.  Prof.  Lesqucrcux  ii  aUo  engaged  in 
identifying  a  large  collection  of  fos^  plants  made  by  Mr. 
Sternberg  for  the  muwuni.  The  collection  contains  nearly  all 
the  species  thus  fiar  deioribed  from  the  Cretaeems  beds  of 
WerteraKaans. 

An  exhibition  and  coogrem  bi  eonaectioB  with  the  culture  of 
vines  is  appointed  to  take  plaee  in  Milan  in  September  next. 

Theooi^css  which  will  be  composed  of  experts  from  variom 
COUntricSi  will  '"^  chart;ed  with  the  duty  of  inquiring  into  the 
sulqect  of  the  dU.a  c  v  inch  has  of  late  years  rendered  tbe  wine 
cn>p  ao  uncertain.  The  exhilution  will  consist  mainly  of  appli- 
ances for  the  appDeation  to  vegetation  of  iniect^dettroyfaig 
agencies,  of  machines  and  in-trimicntn  fur  grafting,  of  photo- 
graphs plates,  and  printed  publications  relative  to  the  vine 
disease,  specimens  of  vine  paiuaites,  and  aumcMos  other  ofajceis 
serving  similar  purposes. 

AccoRl>lNC.  to  the  Mineral  Statistics  of  Victoria  for  1880  the 
quantity  of  gold  raised  in  the  Colony  for  tbe  past  year  was 
829, tat  OS.  $  dwt.,  beh^  upwards  of  70*»73  «•  dmn  ia 
1879.   While  there  has  been  a  decided  tacreaae  in  dm  qnaadty 

rai  cd  in  alluvial  mine,  tbe  mnin  increase  has  Ijeen  in  the  quartz 
mines,  which  have  yielded  529, 195  ox.  The  increase  in  alluvial 
mines  is  partly  due  to  the  ofcning-up  of  new  gold-produdng 
areas,  and  partly  to  tbe  operations  of  the  diamond  drills  recently 
imported. 
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An  iBterotiiig  discomy  bas  been  Bid*  Iq  one  of  the  nine' 

stone  i|ajriies  of  Strombcrg  (RheoiA  FnUBi).  In  a  sniAll  ^..-ive, 
iiuch  2LS  occur  fiequently  in  the  calcancm  nck,  the  skelctun 
of  a  cave-bear  was  found.  To  judge  fimn  fhe  thickness  atvd 
kng^  of  Uie  bones  the  aaimal  miut  hAve  ■etnired  at  leacl  2| 
or  3  metrea  in  lei^th  and  s  raetrei  in  be^t  The  teetb,  of 
whicli  -ixieen  were  found,  are  of  enormous  size.  Discoveries  of 
liiis  kuid  however  are  bj  uo  mcaus  rare  in  this  neighbourhood, 
vat  indeed  is  Umeatoae  caret  gencnUj. 

An  earthquake  shock  wa<  felt  in  Eastern  France  on  the  iiigln 
of  July  21-22  at  Alx-le6-liAins,  I.yooii,  Grenoble,  Chalons,  aud 
other  places.  The  time  of  the  phenomenon  was  2h.  3s.  a.m.  at 
LgroDS  aad  Cbalonai  and  the  direction  from  aoitb  to  aontb.  No 
•odldMt  Is  reported  in  either  of  these  plaeee.  The  Aoeic  was 
•lao  felt  in  Switzerland  in  a  lar^e  number  of  plaoeSi  at  Geneva, 
Morges,  I-aujanne  at  ab-nut  2h.  45™.  a.m.  local  time;  Indeed  it 
is  stated  \o  have  been  the  -b.ii  ;:'j-t  fc'l  in  the  Ji.strii.  t  1854. 
Nowhere  has  any  accident  Liecn  recorded.  A  terrible  storm  wa.s 
npng  in  these  regioits  oo  tiM  sist«  ft  Cnr  bombelbre  tte  earth- 
qoalie  took  plaiee.  SpoatiMMOUi  aunnia  bne  inteimpled>lao 

A  SPBCML  Ubnu7  baa  beeo  ertabHdied  hg  nbacriptioa  in 

Paris  for  secular  cdocation.  The  subscribers  have  resolved  to 
adopt  a  scientific  creed,  aad  to  prescribe  the  u  c  of  fiction  in 
for 


Mr.  Richard  Anderson,  the  auUior  nf  well-known 
work  on  "  Lightning  Conductarh,"  uill  c  jiitriliutca  short  scries 
of  articles  on  "  Thunderstorm.s  :  their  History  and  Mystery," 
to  the  A.  yama't  Aia^diu.   The  first  article  will  appear  in 


H.  BkOaSCRi  COnserratOr  of  the  Qoulak  Museum,  has  returned 
fnxn  Thebes  with  the  contents  of  twenty  sarcophagi  recently 
the  ancient  Palace  of  Queen  Hitasoo. 
5000  uliqnities  whidi  bkve  been  ohtaiaed  the 
tenrimblt  an  eennl  -■•—*'—  is  k  perfect  state  of 
,  ud  of  coaridarriih  Uilsriaa  intaKst. 


Tm  bacii(  of  the  Aclbeq;  tumid  is  proceedii^  with  great 
rapidity.  The  length  finished  since  June,  1880,  is  1720  metres, 
and  an  average  yearly  ndfance  of  2160  metres  i-,  confidently 
expected  after  a  while.  The  avenge  of  Mont  Cenis  aad  the 
St.  Gothard  was  only  iiia  and  1670  respectively.  The  St. 
Gothard  tunnel  iriil  be  completed  by  the  end  of  September,  but 
the  lines  of  approach  ate  not  lilcdy  to  be  ready  before  next 


Thk  Wtunalmig  Rpoitt  that  near  the  village  of  lUotfam  a 
qoantity  of  silver  baa  been  fbmid  buiicd  abont  one  feot  deep  in  the 
ground.  It  con'i>ts  of  thirty-four  small  bars,  six  fragments  of 
antique  silver  ornament!,  and  eight  coins  ;  the  latter  bear  Arabic 
inscriptions,  and  may  probably  be  dirhenia  of  the  Abassidic 
Caliph  of  Bagdad,  who  lived  fai  the  eighth  century  of  the  pnaent 
era.  The  small  bars  were  formerly  used  as  money,  and  were 
weighed,  hcfi  IP  coin.5  had  any  conventional  value.  Ornaments 
were  (requeiUly  u^ed  io  the  same  way.  All  the  objects  found 
(iaa  vise. 


The  seventh  Annual  Exhibition  hdd  by  the  British  Bee- 
keepers' Association  was  opened  at  the  Hoiticaltaral  Gardens 
on  Tuiday,  aad  wiU  reaain  open  tUl  Monday  neat 


A  REMARKABLE  eruption  was  recently  observed  by  the  pas- 
sengers of  the  ss.  Glentlg,  at  the  northern  end  of  the  Bay  of 
Plenty,  New  Zealan*!.  The  water  rose  suddenly  to  a  height  of 
four  feet,  and  spread  over  a  circle  of  sixty  feet  in  diameter, 
thfowiaf  up  aaod,  shells,  stones,  and  mud.  The  steaacr  was 
only  abmt  twem^  yaids  oatHde  the  dralc.  The  water  eon- 
tiaocd  boOiuf  far  some  time. 


THb  IlaHa  Ctntratt,  a  paper  published  at  Reggio  (Emilia) 
announces  that  tlie  moit  remarkable  mud-volcano-  of  the 
province  of  Kniilia,  the  Salsa  di  Quertola,  has  developed  an 
extraordin.iry  activity  for  a  few  days  past,  and  has  peatly 
firi^iteaed  the  aeightxmring  inliabitaDts.  Load  mbtefniMaa 
noise  was  heard  even  in  the  plains  around,  iAcaadcsce&t  lava 
wa-  ejected  to  a  height  of  several  metre-*,  and  an  earthquake 
was  al^  noticed.  Large  namtiera  of  tourists  and  cuiiuus  in- 
habitanla  an  pnoeedinc  to  Rqgnaao  to  irftBcaa  the  apectaek. 

A  RBMAUCABLB  Batumi  phenomennn  is  reported  from  Ci. 
Gorbo  (Szofaiok-Doboica  Comitat,  Hungary).  On  June  37  the 
Hurnau  Mountain,  situated  close  to  the  village  of  Paptelke, 
suddenly  broke  in  two.  The  fis.surc  niea.<;ares  30  to  40  metrea 
in  breadth,  25  to  30  metres  in  depth,  and  400  to  500  metres  in 
length.  Some  of  the  houses  in  Paptelke  also  show  cndcs,  so 
that  the  whole  seems  to  have  been  the  effect  of  an  earthquake. 
A  land.ilip  to  X  jil.ice  at  the  same  time,  ;\ti  !  .i  ("l-'  1  ■.'.  ith  an 
apple-tree  in  the  middle  of  it  has  moved  .-ibout  10  uietre.s  nearer 
to  the  village;   Great  excttaanaat  prevails  in  the  neighbourhood. 

VAaiovs  aaliqaa  tarann  ants  and  ii^kmants  altogelber 
weighing  about  four  or  five  knogiuramM,  have  been  found  by 

forest  la'iourcrs  a",  a  pince  c-a'lod  Friedh^^f^tannen,  in  the  district 
of  Cattenbuhl,  near  OUirodc  (Ilanovcr).  They  were  buried 
in  the  ground  at  a  very  s!ij;!it  dcptli.  The  objects  consist  of 
faattle«cei^  a  sidda,  a  knife  for  taking  off  the  hides  of  animak, 
abnoda^ttafl^  They  an  mppoied  to  be  of  Cettie  or  Fheenl- 

ciaaOiighl-  *hc  ncighbiurhmd  of  fhe  spot  where  they  were 
found  there  is  an  ancient  caith-m  mnd,  d.itin;j  from  a  very  remote 
period,  and  inclosed  by  a  circular  pit  of  some  400  yards  in  cir- 
cumference, the  soiled  ring  or  "  kring."  Above  it  was  the 
Hearian  fninter  fortras  of  Friedewah,  h&m  it  Ae  Sptafdbng* 

The  tenth  general  meeting  of  the  Saxo-Thuringian  A  piculttu»l 
Si>ciety  "ill  be  held  at  Quedlioburg  on  July  31-August  9, 
An  exhibition  of  living  bee-  in  hive  ,  aKo  of  implements  and 
products  of  bee-culture,  will  take  place  simultaneouily. 

Wc  have  already  received  the  Calendar  of  Ae  NeweastteKm* 
Tyne  College  of  !  hy•.i^:^l  .Science  for  iSSt  -Si. 

An  interesting  paper  on  "  Prehistoric  Hackney  "  by  Mr.  J.  B. 
GreenhiU,  read  before  the  Hackney  Natnnl  Hislafy  SodMy. 
has  been  printed  in  a  separate  form. 

From  the  Pro<friings  of  the  Liverpool  Naturalists'  Field  Qub 
we  learn  that  th.i*  MKicty  has  reached  its  majority.  There  is  the 
usual  account  of  excursions  and  an  address  by  the  president,  the 
Rev.  H.  H.  H^chn.  «a  •«  Aafanal  Deftness." 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  Silver  Fox  {Cariit  /«/:  ;<;,  v.ir.  ar^fHtata) 
from  Nova  Scotia,  presented  by  Mr.  .S.  H.  I'latt  ;  three  Hedge- 
hogs {Erinaaut  eurofam),  British,  presented  by  Mr.  W.  Dunn 
C.lf.Z.S. ;  two  Blaek>lalled  Bsmkeela  (Mtytta  mdanmrn) 
from  New  South  \Valc»,  presented  by  Mr.  Gerald  Arbuthnot ;  a 
Green  Tree  Frog  [/fy/a  arborta),  European,  presented  by  Mrs. 
Humphrey;  -ix  Ulack  and  White (Jecse (.4/M<r<i'/£j  -  "u-',i mi/ntca), 
seven  Australian  Wild  Ducks (.'/mij  supcrdliosa)  from  Australia, 
lecrived  in  exchange.  The  following,  amongst  many  other  in* 
acctih  nay  Bov  be  seen  in  the  Insectarinm  t — Fetfcet  spedaans 
of  the  Swallow-taOed  Butterfly  (second  brood  fimn  small  larvse), 
Camberwcll  Ilcauty,  S-.iurL;';  Klephant  and  rHvcf  ITa-.vk  :tin[!i- . 
Northern  Brown  liuttcrtly,  Chalk-hill  EIuc  liuttcrtly  and  Duract 
Moth.  There  are  also  fine  example^  of  the  imago  of  the  Atla, 
Moth,  and  larvae  of  this  moth  Urger  than  any  yet  grown  in 
England. 


OUR  ASTRONOMICAL  COLUMN 

Enckb's  Comr.— The  ephemeiis  nf  Ob  eemt  ftr  its 
approaddiy  n-apptannee  was  iisned  fiom  PnUiown 
uonlh;  but  tnfintmaidf  the  editor  of  the  At  
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Niukruhttn  has  not  considered  it  was  accei^ary  to  reprint  it 
in  that  journal,  where  (be  cphcmcridcs  ft^r  pre%'ious  appearances 
have  always  fonnd  a  place. 

After  the  death  of  Dr.  v., 11  .\sten,  the  caleul.itiini^  fi  r  lliit 
comet  were  taken  up  by  [ir.  (i  ILickluml,  who  h.is  c  iilinufii 
the  computation  of  the  i>erlurl)alions  hy  Venus,  the  Karth,  Mar-,  | 
Jupiter,  and  Saturn  from  liSyS  to  18S1,  taking;  account  also  uf  , 
ibe  effect  of  the  lo-called  reu>ti(ig-iiic«liiutt  ob  the  mean  uioiion 
and  an;;lc  of  cxccntricitj.  The  foUowiiy  an  the  ekoitDU  of 
the  comet's  orbit : — 


Epodi  l88it  July  to  U.T.  at  Berlin 

..   319  26  4^7 

334  34   3  «  i  .asTk 


Mean  anotmily 
Longitude  of  peribclion 


IticUnaiion  ... 

Ani^le  of  cxcentricity  

Mean  daily  sidereal  taotion 


12  53   0-3  \ 

57  43  307s 
107^*65853 


Scminudi  major  ...  2*22005  Perihelion  dist. .  .  0-34301 
Semi  axis  minor  ...  ri8547  Aphelion  dist.  ...4*09709 
Excentricity  o8454r/>9    rcii.xl   1208*21  days 

The  track  of  the  comet  in  the  hcaNCiit  at  ihl*  appearance  is  a 
favourable  one  fur  ul  serration  in  this  hrniiNjihore.  It  will  be 
ncareit  to  the  eaith  un  Octolicr  II,  when  it  will  Lc  di.-taiit  o'543 
of  the  earth's  mean  iil.s;;iiiLe  fn  i;i  the  sun,  and  situated  in  the 
cutUitclktion  I, CO  Minor,  in  the  ucinily  of  ihe  slar  H  21,  am! 
the  theoretical  iiitcn>i!y  of  '.ii;ht  -.vill  .Tttain  a  niAviimirn  on 
NoTember  9,  when  ttie  Comct  ilualwl  near  S9  Viri;ii!is  will  rise 
•boat  2h.  15m  )iel'  fe  ihe  ^un. 

The  follo.wh^  eiihtiuitis  for  the  month  of  Au^UKt.is  con- 


tracted from   tlie  .Kxur.i'.e  ;in 
appGesi  to  mean  mulni^la  at  licrliu  :— 


I 
3 
5 
7 
9 
It 

13 
«S 
17 
>9 
« 

n 

as 
»7 
a» 
S« 


R  A. 
h.  m.  B. 
3  56  22 

3   o  23 

^  i  3! 
3   8  46 

3  13  9 

3  '7  4« 

3  32  23 

3  27  14 
Vk  18 


vol  by  Dr.  fiaeUud,  and 


Ixg.  distance  from 


Sun. 


0*3400 


+  26  31-0  ... 

27  30-2  ... 

28  07 

28  319  ... 

V)  3"9 

29  36-6  ... 

30  io*a 
JO  44*S  ... 

31  I9'8 
31  S6«  ... 
3*  331 
33  ira  ... 

33  So*a 

34  3»*3  - 
♦35  "'3 

It  renuilnt  to  be  «een  whether  the  comet  can  be  perceived  with 
the  lacg;er  telescopes  of  the  present  day  with  a  le^s  intensity  of 
light  than  0*24,  which  was  that  at  the  time  of  its  discovery  in 
Atig:nst,  1848,  with  the  15-inch  refractor  at  Harvard  Collie, 
U.S.,  and  wUch  will  oomapuid  to  aboot  the  daj  of  acw  smmmIi 
AngUot  24. 

Comet  iSSi  i.  — Elements  of  this  comet  have  been  puMi-hed 
in  circular,  is  tied  from  l  ord  (  rau  ford's  Ob  crvatory  at  IHin 
r.cht,  from  u  liich  it  appear-  -li.it  it  will  increase  vrrj'  consider- 
ably  in  farigbtncsa.  The  pertheiion  peiaage  does  not  toke  place 
tsi.  The eoaet it lapUfyapproadbiavth* earth. 


3  3» 
•••  3  37  M  ••• 
•••  3  43  ^  .» 
..-  3  ^  S3  ... 

3  54  58  - 
...  4  I  23  ... 
...4  •to  ... 

4  »$  «3 


oi*aS9t 
0*2478 
0-43S9 
o'S333 

O'SIOl 

0*1962 
e»tti4 


o'*i73 
o'iS34 
o->tt3 
o'Mip 
O'lt^a 
o'fl6SQ 
«»S43 


zyiCozooeparcs  before  becoming  snrroaudcd  with  a  membrane 
aul^c  their  way  by  means  of  ]  roccssc-s  into  the  intercellular 
sjiaccs  of  living  plants.  During  the  time  fiivour.ible  for  vegeta- 
tion many  ^enerati.  ns  fi-llow  one  armther  in  a  single  year  ;  that 
nearest  to  the  v<  inter  f.ilU  into  a  rcslini;  s'..''»,e.  ChL  rwhytrium 
Itmtitr. — '1  his  sjiccics  lives  in  the  wider.eJ  iiitcrceilui.ir  -[laces 
of  the  parenclixiua  uf  the  Ltmna  trn-.iUu  :  ceiU  cliiitly  -viiic  te.d 
or  elliptical  ;  (he  |<ait  of  the  grow iiig /\go-p.jrc  which  remains 
in  connection  w  ith  the  epidcrn.is  becomes  a  spherical  cellulu-.e 
plug.  In  the  next  genus,  Emii  '■[)hxra,  thr.  ugli  continued  divi- 
sion iiito  two,  each  cell  fjll>  into  a  number  of  dnui;hter-celU 
surrounded  w  ith  a  memliraiie,  fr  m  which,  by  lurthcr  diviiion,  the 
s|ihcncal  zi>o-]n.rcs  result  ;  those,  taking  their  i  ri^in  fnm  the 
same  [!io!her-celI,  imtnediately  UfK)ii  Icaviiii^  it  coiijui.;ale  ;  ihey 
nial.e  their  way  into  living  li-.Mies  'il.c  Ihoif  if  the  C  hloro- 
chytriuin.  The  formation  ul  /<Kisporc<  <  nly  takes  place  in  the 
spring  ;  the  new  generation  rcijiiires  a  lull  year  to  reach  maturity. 
'Ilie  s|ecies  Etuloipkura  kieniiii  lives  in  the  intercellular  spaces 
of  the  ^ub-cpideniial  parenchyma  of  leaves  of  folamc:,tli>n  liuent: 
its  cclU  are  mostly  spherical ;  the  part  of  the  germinating  zoo- 
spore which  remains  in  connection  with  the  epidennb  toon  dies 
oflT.  In  the  genus  Phvllobtum  at  the  time  of  maturity,  the 
protoplaamof  every  cell  ountaining  chlorophyll  is  differentiated 
into  cylindrical  or  sphcriud  portions,  through  the  changing  of 
MMB*  «r  theae  into  aaaiUcr  ones*  aoewwres— both  macro  aad 
■ieni  are  foroied— ihoe  conjngate.  The  zygozoosporea  aaiw 
their  way  into  the  itowatw  of  partly  Vmag,  dead 


n/OL  UG/CA  L  NO  TES 

On  some  New  Lower  flREE.v  Aict.. — George  KIchs  j  ub- 
Ushes  some  very  intcre-lii;g  facts  about  a  numtier  of  form?  of 
preen  Algsc  found  living  wnhm  the  cell-tissues  of  se>rae  tlowcr- 
ing-plant«.  The  pain-taking  way  in  v  hidi  the  life  hi  tory  of 
these  LavL-  licn  worked  canimt  be  too  ■  uiticic nUy  adnsircil. 
For  full  <le';ii]s  the  student  should  refer  to  the  numbers  of  the 
Beicni.  'i^  /.i/ttn^-  fur  April  and  May,  where  also  will  be 
found  excellent  coloured  illustrations  of  all  the  >-p«cics.  In 
order  lo  all  attcnli.  n  to  these  curious  species  wc  pive  Ihe 
sjiccilic  diap;nosis  in  detail : — Fami/y  /'n'/im.iiv.f.  (i.--niij  ChL'rc-  \ 
(hytnuin. —  riiriitii;h  co.  (inucti  diviMon  into  two  ]iart>  each  cell  ] 
becomes  resolved  into  spherical  loospore*,  which  upon  leaving 
widdn  the  gelatiaoaa  cnwope.  The  | 


leaves  ofphanerogaais.  The  dcfdopmeat  of  cvoT  \ 
a  year.  The  speoes  nkrOoibm  tbmorpkmm  lives  in  thaleavts 
of  LytimtKUa  tmmmmbria,  A  jnga,  Chlora,  Ac, ;  the  mo* 
zoospores  devdop  processes  which  grow  into  bfioefced  fiMa 
tubes  among  the  vaacnlar  bundles  belonging  to  the  veiat  ot  Ae 
leaves.  The  protoplasm  of  those  lygospores  which  develop  a 
process  forms  Into  either  a  spherical  or  loogbh  retting  cell,  w  tiich 
laala  dniBg  the  winter,  and  in  the  acxt  auuicr  agam  develope 
soospores.  According  to  the  aairowidfaig  cbonmtanceB  the 
procesoes  are  well  developed  or  Bit.  They  may  be  quite  rudi- 
mentary, in  which  case  small  taheless  resting  cells  become 
formed,  which  form  asexual  zoospore*.  la  the  genus  Scotino- 
sphana  every  cell  shows  at  the  time  of  maturity  a  dificrentiation 
of  its  green  protoplasm  into  cylindrical  or  -1  hr  rlcal  bodies  ;  by 
their  conjugating,  during  uhicn  a  redd.:-  ;  1  lar  sub-tance  is 
lecreted,  a  single  mass  v.  formed,  through  whose  repeated  divi- 
sion, during  which  divi^on  the  grannlar  substance  u  gradually 
again  tal  en  up,  the  zoospores  are  fome  <.  These  are  asexual, 
and  mai.c  thc.r  way  into  decaying  vegetable  tissues.  Their 
development  lasts  a  year.  So'/i>tat/<A,m  f^aJoxa  lives  in  the 
dead  or  dying  li^ues  of  Ltmna  triiuUa,  and  ahu  in  species  of 
Uypanm.  Its  cells  are  mcnily  sphehcal,  and  ti  e  looaporei  ara 
sptadle^bived.  \fialaimtkt  zAuit,  Itey  *7, 1881.) 

On  THB  InPUTBBCBOr  iNTCHMITTSirr  IlXUHIMATIOll  ON 

THE  Dbvilofmbnt  OF  CMiORorHYix.— Dr.  Kari  Mikoacfa 
and  Dr.  Adolf  Stobr  puhUsh  tha  lesaU  of  their  iuv«sl|gationa 
made  hi  the  Physiological  luthnUon  of  llw  View  Uimnllj. 
The  re>iiltsof  these  ihqrsmneriseasfbUowit—IfaconlinMdlj^ 
ktting  a'5-minalea  lllnaiaation  of  etiohted  laefflhy  of  harfif 
or  oau  is  compared  with  aa  faiicndttmM  ilfamltwtioa  fat  die  rel*. 
tkm  of  t :  I  lastmg  fire  minntes  then  one  will  8nd  that  fai  both 
cases  the  light  is  throughcnt  present  an  equal  time;  Now  If 
ch)oro|)hyl|.formation  takes  phee  at  die  sane  tfane  at  the  illHBd- 
natioB,  then  the  working  of  the  emtinned  fllmiiiaCian  maat 
exactly  eoiraspond  at  the  end  of  2  -5  miaatcs  w  ith  thn  ram  of  the 
single  effects  of  the  intermittent  """"t*"*^""  As  n  matter  of 
fact,  however,  at  the  end  of  the  contlniwd  IIIaminatioB  there  has 
been  either  no  chlorophyll  formed,  or  at  any  rate  no  quantity  of 
It  that  can  be  pointed  out  anywhere.  On  the  other  hand,  flie 
mass  of  chlorophyll  which  is  formed  during  the  inlennitteat 
illuminaiioa  Is  heymd  donbt  capable  of  being  pointed  out  with 
a  spectroscope.  One  ma^t  therefore  imagine  that  a  certain  time 
elapses  between  illaniination  and  chh  roj.hyll-'ormation.  From 
this  however  it  follows  I.  That  the  chlorophyll-fomatioa  is  a 
process  of  phutochemic  induction.  The  first  trace  of  chloro- 
phyll that  can  be  pointed  out  with  a  spectroscope  appears  in 
seedlings  of  barley  and  oats  grown  in  the  dark  after  illumination 
la-tini.;  five  n  inutcs  ;  it  is  a  matter  of  indifference  whether  it  is 
illuminated  the  wh  le  time  through,  or  only  in  the  relation  of  i:i 
sec  nil,  Oi  e  eannol  take  for  grantfil  that  in  the  one  case  only 
ihe  h.ilf  quantity  of  chlorophyll  is  formed  when  an  .alcoholic 
solution  even  shows  the  absorption  lines  of  the  cfaloropfajQ 
•pcctnus^  Mill  this  wID  deailjr  dttappear  if  the  aolnllan  if 
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A  French  i^hysiolngi-t,  M.  Gk-y,  hM  mn  le  s  ime  delicate 
cxptriments  on  hitavcll  wiih  rc'^nl  (  )  the  tffccU  of  attention 
and  intcllectiutl  work  nn  cerebral  circulation.  IHs  resnlU  confirm 
those  of  M.  Mosio,  and  he  has  added  ^oinc  new  obtervaiions. 
He  finds  that  the  rhythm  of  the  heart  through  intellectual  work 
ii  klighily  accelerated ;  and  thii>  incre&^e  seeuis  in  direct  ratio 
of  tM  ioteniiitj  of  the  attention.  Thus  the  pulse  was  more 
Inquent  when  the  aoihor  ttndicd  ecoineti7t  with  which 
he  Md  little  fiunUiarinp,  than  when  M  atBdied  phUowphy, 
of  whidi  he  hod  a  soodT  kDowMie.  While  the  heirt-rhythm 
ii  ■ewleimei  theciotfJ  arteij  h  dHeted  dhvlBf  eeichnl  work, 
•ad  the  cHMidtaii  pdo  becom*  Aciotie.  Bit  tbt  radial  pulse 
heeoMt  ■alter  and  lev  uiple.  The  pheBoaMiia  of  eMce«tion 
ohMnad  hi  the  hram  paht  a  eertafai  tiBeeftercaefani activity. 


CHEMICAL  NOTES 

Bv  the  acii  iLi  uf  niotbylic  ii;<h<l(f,  in  prcsi'iice  of  sodium,  on  an 
alcoholic  ■■iiUriiiii  of  i-.i-^i  In:  M.  (Ifiiiiaim  li.iv  su(.oi.i.-''.eil  in 
producinjj  c licinf,  iilcntical  la  iiropcrtics  with  the  milur.illy- 
occurrinj;  alkaloid  (Com ft.  rttiJ.).  If  cth)lic  iodide  is  employed 
in  place  of  the  tnt-lhyl  -^t,  a  new  all-aloid  difTcring  in  composi- 
tion from  codeine  f>y  CHj,  is  produced.  M.  Grimaux  projx)!.e^ 
to  call  all  the  homologous  bodies  of  this  xries  (eddna,  and  to 
distingBtsh  the  commonly  calle<l  codeiae  at  f9(t»milkjfiiiU,  the 
new  homolc^e  as  codtikylmt,  &c. 

I.v  Gaaetta  Ckimita  Italiana  S.  VaJcntc  dcscrilics  a  striking 
lecture  experiment  illustrative  of  the  f^ct  that  chlorine  replaces 
iodine  from  binary  compound-'.  A  j.ir,  500  c.c.  oap.->city,  is 
fille<i  with  dry  hyilii  <iic  acid  gas,  and  another,  250 c.c.  capacity, 
with  dry  chlorine,  the  jar),  being  separated  by  a  glass  plate,  and 
the  lar^'er  Item);  upixrinost  ;  ou  witlxlrawiiu;  the  plate  decom- 
position ot  ihr  hyilMKlic  acid  iillMI  ■ith  0  ■A  of  iDieiflDleieil 
flame,  arid  i^^paration  of  iodine. 

SS.  BARTuti  AND  Papasogli  claim  to  have  prepared  mellitic 
aad  fafdnMnellitic  adds  by  the  long-continiKa  clectrol/iis  of 

S.  FniiUto  detoflM*  two  afaUifMM  aiaanb  fcom  the 
Apcnninet  hi  the  AmMi  CMm,  tM,^  to  one  of  wUdi  he 
gives  the  formnta  (PeNi)fS»  and  to  the  other  the  fdrmula 
CaiRjoSh^S,^,  where  R  <■  Cn  :  Fe  i  Ni  =  3-4  : 4  3  :  >*4. 

In  continuing  his  invcjtigali' n  of  the  .-icti'in  of  hydrojjcn  per- 
oxide oil  aromatic  com)^iou:idH  (Nail  kk,  v.jI.  xxiv.  \>.  111)  fir. 
A.  R.  I.ctds  rhoNvs  that  in  -iiiU'or  ilic  c  c  imp'jiiiid^  the  1  croxiiic 
acts  only  as  an  oxidizer,  in  other  caM^ii  it  replaces  bydrt^en  by 
(OH),  and  sometimet  both  actions  ocear  tQgtther  y&rdmtr 
Dtri(hU). 

Thb  same  chemii't  has  re^-eated  {Amer.  Ckem.  yt>urn.)  many 
of  the-e  experiment',  wherein  o/i  ne  is  <aid  to  t>e  pruductd  by 
the  action  of  heat  on  metallic  and  non-mctal'.ic  oxides  ;  he  finds 
that  in  every  case  the  --upjiosed  ozone  reaction,  olitained  by 
brin^g  the  evolvat  oxygen  ii  to  contact  uith  potassium  iodide 
and  atanJi,  is  doe  to  traces  of  impurities,  generally  to  traces  of 
cMoiine. 

AccoitniNG  to  M.  Cbappais  {Bull.  Stc.  CAim.)  the  phos- 
phorescence of  pbosi  boms  in  oxygen  or  air  is  an  aooompaiument 
of  the  oomboation  of  phocpboms  vapenr  by  ozone.  rh<^<sphnnu 
is  not  Inminotts  in  pure  oxygen  at  15*,  and  at  the  ordinary  prcs- 
Mre,  introduction  of  a  trace  of  orone  causes  huninosity  ;  tho<e 
snbitances  which  binder  the  luminosity  of  pliaaphora»,  t.g. 
tiirpsKlne  oil.  an  »«lataacei  »hicfa  destroy  osone.  If  a  little 
iiiH>iiHliia  oil  k  bnaighl  dang  with  pliaeplianu  into  a  tube  con- 
taining pare  oxygen,  and  a  »iBall  ijaantity  of  osotie  is  then 
{MBcd  in,  the  phosphoras  exhibits  hunnosity  for  a  few  moments 
only  ;  M.  Chappuis  supposes  that  this  is  due  to  the  oombostion 
of  pbosphorns  vap-  ur  by  the  ozone,  and  that  the  transiency  of 
the  jhoMMncaon  it  explained  by  the  nqM  removal  of  die  oaone 


ExraxiHXMTi  OB  the  aelioB  of  heat  en  oilto  of  maannese, 
^ S^^V^Pidwiii^  w  ia  Ckm»  AtaK  ^Aecorai^tc 

ihqpt  Hms* 


to 
whaa 


freshly  prepared,  85  149  per  ceM.  MhOi,  9*JS6 
and  5*490  per  cent.  H,0,  bit  i*ad5  aer 
heated  to  100*,  bat  after  evhlydaya  the 
o'24  per  oeat.  c«||ea  whea  heated  to  Joo*»  ead  i'U4  per  cat. 

at  195'. 

Hekr  E.  R  \mann  concludes  fron  his  ex[criments  (Berlintr 
Berixhtc)  '.hat  the  passivity  of  iron  Is  iUwa)-^  cau-cd  by  theform.v 
tion  <if  A  layer  of  magnetic  oxide  (FcjOil  on  the  s-irface  of  the 
iron.  In  addition  to  nitric  acid,  the  following  liquids  induce 
passivity  in  iron,  riz.  ammoniacal  silver  nitrate  solution,  lolntii-ns 
of  nitrate  of  silver,  ammonium,  alaminium,  nickel,  cobalt,  or 
iron. 

The  same  author  describes  an  amalgam  of  iion,  ntarly  of  the 
corn]  o>itlon  expressed  by  the  loriaiihi  !l^',l-e,,  prciareil  by  the 
action  of  sodium-amalgam  on  lincly.dividcd  iron  in  presence  tf 
water.    Dry  N^dium-amalgam  has  no  action  on  iron. 

Hekken  V.  Mebz  and  W.  Wkith  have  investigated  the 
action  of  heat  on  varions  aaoalgaiiis  with  the  view  of  determioing 

whether  these  bodies  lose  mercury  regularly  as  temperature  in- 
creases, or  whether  they  exhibit  the  properties  of  definite  com- 
pounds. 'Flic  rc^ults,  nhicb  are  detailed  in  the  Berlimr Btntktt, 
iteeni  to  show  that  many  amalgams,  ^.j,'.  of  gold,  yilver,  copper, 
bismuth,  lead,  cadmium,  &c.,  although  very  easily  decomposed 
by  bear,  nevertheless  contain  theii-  component  cleuiriit-.  m  definite 
propijrtiuns  by  wei^;ht  ;  Mich  amalgams  arc  pn>hal>ly  to  bccUksed 
a$  molecular  compounds.  Amalt^'ams  of  the  alkali  metals  cxiiiint 
the  properties  of  definite  oompoonds  in  a  greater  degree  than 
amalgaiBS  of  dtt  other  metals. 

In  die  Btrkktt  Heir  V.  Meyer  pnbUshes  a  note  on  the  densities 
of  dw  vaponrs  of  the  hslrtgens,  in  which  he  slates  that  he  meaia 
to  relinquish  the  farther  working  out  of  the>e  problems  to  M. 
Crafts.  He  states  that  he  has  oUained  numbers  for  the  den&itiea 
of  ptaosphoras  aad  aneaic  which  stand  midwM  between  those 
requfatea  by  the  fbnnala  P4  and  Aa«,  aad  P«  aad  As,. 

VarioL'S  papers  on  new  nitrogen  derivitivcs  of  carl^m  com- 
pounds are  published  in  the  same  Bauhte,  by  Prof.  V,  Meyer 
and  his  students  ;  these  papers  prunii  e  results  of  much  intciett. 
Hitherto  "  azo-compounds '"  h.ivc  only  been  known  in  the 
aromatic  ~t:i'  nilroso. substitution  compounds  of  what  is 
apparently  a.  11  iiini  ' arc  described  by  Prof .  Meyer,  especially 
NO-  (^,11,— Xj— (  ^llj— NO.  .\  new  series  of  organic  base* 
called  '•  Kf.iui;  "  15  ,U  o  de>cribod.  The  starting-point  of  this 
fcries  is  kihnt  or  r.itrosoacetcne,  CH,— CO — CH,(N'0). 

llERR  StrsckiiR  (AnnoitH  I'hys.  Chem. ),  from  determinations 
of  the  velocity  of  sound  in  chlorine,  brouunr,  aitd  iodine  gases, 
has  obtained  tiie  (oUowiog  numbers  fur  the  specific  heats  of  the  e 

Chlo«iD*.         Brmine.  lodtM. 

At  constant  pressure  ...  o'ns  ...  0  05504  ...  0  03489 
At  constant  volume     ...    0  0S373  ...  OXI42S7  ...  0*00697 

''t^;^LlfiiTea^  ".'i'-3'3  ...f-^S 

From  these  results  it  Ls  concluded  that  the  action  and  reactioa 
between  tite  atoms  in  the  molecnica  of  thew  ffues  is  difliweat  hi 
kind  ftam  diat  aMch  snbsisu  fat  oikar  diaiemfe  ■elaealas 

oxygen  or  carbon  monoxide. 

Remskn  has  again  tnveitigated  the  actiott  of  fladjr^Aridld 
iron  in  indncing  the  foranSon  of  qaaide  when  nitiqiHi  ie 
pa5  sed  oTcr  a  hot  ndatare  of  eerbon,  h<(Hi,  aad  aa  athaifaia  aidal  I 

he  finds  {Amfritam  CMm.  ycurn.)  that  fKahljr  reduced  inm 
induces  a  large  fonnatlon  of  cyanide,  but  that  fnm  after  keeping 

for  some  time  lo  cs  this  power. 

From  experiment-  on  the  decompo  ition  of  barium  carbonate 
by  ammonium  chlondi^  s.ilution,  Tonnua^i  (al.stract  in  fferitntt 
BtrieAU)  cijnclades  that  an  aqueous  solution  of  sal  ammoni.ic 
contains  free  ammonia  and  free  hydrochloric  acid. 

Reference  was  recently  made  in  these  Note<  to  the  experi- 
ments of  Jones  on  gose  uslioronhydriile  :  Rcinit?er  le  cnbes  ex- 
perimenU  (Ifien.  AiaJ.  Btr.)  which  appear  to  -how  that  when 
dilute  hydrochloric  acid  acts  on  poUi.«sium  boride  the  solid  urecn- 
broirn  amorphous  powder  which  is  formed  is  a  bondeof  hydrogen 
appTMimateiy  af  the  fovamta 

CoMniMniASU  deaiht  has  haan  espreried  whether  calomel 
or  b  aol  liahle  to  deoMBperftina  in  the  bamM  ijHtm.  with 


nrafacdea  of  camaHa  aahliaMte;  AcoorUbc 
dcaeribed  by  P.  Hog^  {OUm.  ASaw)  enlOoMll 
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by  the  action  of  water  al  the  temperature  of  the  body  with  for- 
matiun  of  c»rro-ive  sublimate:  and  this  change  is  accelerated 
bj  the  presence  of  citric  acid,  sodium  chloride,  or  sugar. 

From  aaalyses  and  exainituti m  of  the  distillation  vessels  lucd 
in  line  furnaces  Ilerrcn  .Schuluc  and  Steiner  [Jakrb.  fur  Mineral. ) 
have  found  that  these  vessels  cuaUiiii  \vel!-foriaed  crystals 
of  uru-s/finell  (or  line  aluiiiiuatc)  aloii^  with  i.i  v?;al>  of  tridymite. 
The  authurs  di>cu^  ■  thi-  'icannjj  uf  then  results  rm  the  natural  for- 
mation of  mineral  mI  >]jiiicll  jjruup  in  !iuicstuuc-s ;  they  point 
out  that  the  gcncriUy  accci  '.e  l  hyp  I'.hcbis  that  such  limestones 
most  have  been  in  a  fused  slUc  fur  »  iine  time,  is  not  ncccs  ary, 
bot  that  the  minerals  may  have  liccti  formed  by  tlic  action  of 
vapour  penetrating  the  solid  hot  limestone.  The  action  of  gases 
oa  a  s*ftcncd  ruck  mass  may  ^ive  rise  to  molecular  changes 
rwalttay  ia  the  prodttction  of  ' — 


A 


PHYSICAL  NOTES 

n.';;i^te^ing  thcnnoiMlac  for  neocding 
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temperature  uf  ilic  l]<i.Jy  has  jiist  been  described  by  its  iavenlor, 
M.  Marcy.  It  con-,iit>  of  ;i  l)ra-.>  tul>e  communicating  with  a 
Bourdon  miuiometer,  coutaining  oil,  and  closed.  Any  change  of 
teuiperature,  by  altering  the  internal  pressure^  BHtkcs  the  curved 
manometer  Cube  curl  more  or  less,  awl  to  it  is  fixed  M  index 
whidi  r^jiiUrs  the  movements  by  inscribing  them  on  «  reeoiding 
evlinder.  The  thcnnometric  bolb  may  be  at  some  distiaee  from 
the  inscribing  KSfKOlm,  beint  egimected  by  :\  (k-xible  tabe  of 
Mineakd  oopp«-.  t>lO««d»Hlbi  may  be  applied  to  diflbeat 
parte  «ftlMM^,efm  to  tie  faterior.  It  ia  poasible  tiianfore 
to  Bote  the  fditiiiH  bitiiM  fhe  taapcntorasof  the  iaiciior  and 
eKterior  of  the  bodf.  If  w«  fcnembcr  righdy*  iiulqgous  but 
more  poruUeimtriaiwiitMannoited  mmdc  tiae  aco  by  Mr. 
DoMU  Ueeeliatcr,  bat  m  ue  notnnM  iriieilicr  Us  iutnmicBt 
b  fit  bd'bie  the  pnUic. 

ri.i.n.  E.  1  "MMEi,  descrilics  in  ll'UJ.  Ann.  a  new  polarising 
a]lp;^I.llll^  in  ulnch  two  [iLitc-,  u:  l  Uitiujcyauide  of  mai^nesium, 
cut  j'erpciiilicularly  to  tht-  ..Jiilu  :ix;-,  are  Used  as  polarizer  and 
analyicr,  ju-^i  a,  m  '.he  louruialiuc  pincette.  Such  a  section  of 
this  crystal  lratt>niits  a  blue  light,  which,  when  the  angle  of  in- 
cidence exceeds  2°,  is  found  to  be  perfectly  polarised  in  the  plane 
of  incidence,  and  it  therefore  can  be  tised,  if  tilted  to  that 
extent  out  of  iicrpcadicularity  to  the  axis,  as  a  polariser  for  a 
pencil  of  perallel  bloe  nys.  One  enrions  point  in  respect  to  the 
behnviour  of  a  thin  61m  tbns  preiwred  b  the  foUowing :— Let 
otdinary  non-potaiiied  M  leebel  at  thnwb  tlw  crystal 
while  the  latter  bmmal  to  Oelmevf  AwUwceBtnl 
•pot,  perfieeUjdicaiar  in  fon^  and  iioii>polacbed»  b  observed 
in  tbi  adddc  of  «  bloe  luiA,  wUdi  b  pelaibed  at  ctery  point 

\  used  for  polaiis- 
!(iodo«ilphateof 
attd  the  platino- 
b  that  while  the  two  former  (which  are 
re  emtals)  abaorb  the  ordinary  ny,  and  must  therefore 
ha'cBt  pardbltothe  optic  axii,  the  bttor  absorbs , the  extra- 
ordiaar)rtm]r,aadiBnBt  thenfore  be  out  at  i^ght-oafpa  to  the 
cptie  ana. 

The  galvanic  properties  of  carbon  have  been  closely  examined 

S'  Dr.  Hanichi  Muraoko,  a  Japanese  student  at  .':>trassburg. 
e  determined  the  .specific  resistance  and  the  change  of 
resistance  with  increase  cf  temperature  of  all  kinds  of  lurd 
carbon,  including  Siberian  graphite,  ga<-retort  carbon,  llie 
artificial  carbons  used  for  dectric  lighting  by  several  well- 
known  firms,  and  c\  cn  the  graphitic  compound  used  in  Faber's 
lead-pencils.  The  |s^<ccific  resistance  (at  o'  C.)  of  the  last 
was  9Sa-Oh  while  that  of  the  first  was  12*3.  lit  aitifidaUy- 
prepuedovboM ranged  from  ti6'86  to  55*15.  In  all  however 
the  resbtaBOe  dicnattd  with  n  rise  of  temperature,  the  coefficient 
«f  daonaaebtfaif  gieaiMt  tar  the  Siberian  graphite,  leau  for  a 
cariMB  paodt  pmaied  fcoai  eokt  tv  Hctlwann  of  Mjihlhaaan. 
ThbNSilt«£t9^eaduw  «he  1^ 
and  Beeta.  Ihethcmo-deetrie  powers  of  dw  various  samples 
of  carbon  were  also  dstermined,  withreepeet  to  ttat  of  graphite; 
fhdrthermo-deetrometWafiaice  was  in  every  caae  to  graphite, 
and  varied  ftom  433  nkravolts  for  the  Faber  pendl  carbon  to 
'  *      "  '  rthoi  ~  * '         *  " 


W  IBB  nirilT  «•  •   «■■*  IWMf  WIIM       im  w 

mdialir.  The  oalf  ottwr  cmtab  whidi  eaa  be  oaet 
iw  piaoattee  are  ue  lonmnUne  and  herapolhite(iod 
qudne)  t  the  point  of  dHlimae  between  flute  and 


9*a6  oderovolis  for 
naed  far  battery  pktetT 

IlBRIt  P.  VOLKMA.VN  obsenes  that  in  the  determination  of 
the  specific  gravitv  of  heavy  liquids,  such  as  quicksilver,  1^ 
aioaM  cf  the  •pecuo  cnnitf  bottb  or  pjrhaonMier*  the  chaqfe 


of  volnme  of  the  vcsmI  caused  by  the  inlemal  pitMiH  tUKg 
introdooe  a  source  of  error,  especially  aa  die  g^an  vfirel  nmy 
soflTer  a  snb-permanent  strain  rrom  which  its  recovery  is  not 
immediate.  He  givca  an  example  of  thu  error  in  the  case  of  a 
pf kooBMrptovided  with  a  canOhiy  tnbe  marked  hi  aqpal 
altbiana.  TBapyknaawtcrmiSwithaMicurawiUbiS 
kfgim  mavuif  until  the  top  of  the  eelnnm  ataodattS't  divi- 
sion*. OntaUmritoat  of  the  merantlal  both  Oa  oolnmnMl 
to65'4.aodonaifni«citita0dai«eto4S's.  The 
precandooe  to  avoid  fUi  «mr  OMiif  bean  Mhak  « 1 
tion  was  made  of  the  ipedie  mrilf  of  diitiDed  niereary  at 
o*  C,  the  density  of  water  at  oFCbaw  aaeaaed  (at  Pleirc^a 
vahie)  as  0*999881.  The  new  valne  for  Uwdeniihr  of  wmcuf 
comes  oat  at  i3*59S|  ^  xxioi,  which  b  a  little  less  dian  the 
lowest  of  the  values  given  by  Regnault. 

PRor.  S.  P.  Lamglky  has  made  the  foUowing  calcuUtion : — 
A  sunbeam  one  square  oenUmetere  in  section  b  foond  in  dw 
dear  sky  of  the  AUcgbany  Monataias  to  bring  to  the  eartt  in 
one  ahmteCBoq^  heat  to  warm  CM  gramme  of  water  fay  I*  C. 


if  oooBsntiited npona iUmcf  water  i*$ooth 
thick,  one  millimetre  wide,  and  ten  mttU- 
ft  84*  in  one  aeeond.  nrovided  all  diohant 


nt  alMMi  of  aeodar  dtandooln  vohune 
dtatoibbaoi  provideidiaftnatinf  pohit 
itdyAto>dietaoiliaf  pdnt.  On  the  other 
Joint  be  dctcnnlnea  and  a  lone  faiteml 


It 

metres  long,  raise  It  Sjl'in  one  seeand,  provided  all  ifeol 

oould  be  maintained.    And  since  the  speofic  heat  cf 
is  only  OXW52,  a  strip  of  pbtiiiiun  of  the  same 
wottU,  00  a  aimibr  supposition,  be  warmed  i»  tm  tttttd  to 
stejT  C— a  tempemttm  snBdent  to  melt  it  I 

The  alteration  of  the  sero  of  thermometers  af^er  undergoing 
sudden  changes  of  temperature  is  a  well-known  phcnomenoo,  as 
is  also  the  gradual  rise  m  the  zero  In  ttwfmometew  during  die 
first  few  months  after  they  have  been  auda.  M.  Viamet  fans 
lately  examined  the  qneation  whether  the  ^'■♦■■'^  between  die 
"boiUog  point"  Mid  the '^Ikeesing  poinfof  a  i 
irwrtiiH  A  alt  diSnrcnt  nwp  of  ■ 
of  die  bulbi»  Bud  6ads  dnitwb  h 
be  determined  immedbti 

hand,  if  die  botliqg  point  "be  dctennlnel  and  a  lone  fan 
dapie  before  the  aero  IS  dolannlaed,  there  b  considerable  error. 
Soppoee  a  themwnieter  M  be  (owing  to  leecnt  healing  or  to  Vxag 
rest)  la  aaypertioabr  molcealar  state.  In  this  state  its  reading 
wiU  probably  be  in  error :  but  this  amount  {m  far  a  due  to  the 
above  cause)  may  be  ascertuned  by  immediately  plunging  the 
therm'Smetcr  into  ice,  and  observing  the  error  of  the  rero  read- 
ing. In  order  that  a  thermometer  should  read  rightly  at  any 
lianicuUr  temperature  it  should  be  exposed  for  a  considerable 
time  to  the  temperatwe  for  which  exact  measnra  b  desired,  or 
cise  for  a  ftw  nrimttas  to  a  slightly  Ajg^iM^  tempentnr& 

THB  transparency  of  ebonite  to  heat  rajn  aqr  bo  shown 
by  the  following  i>retty  and  simple  expenment  A  radio- 
meter is  set  roMlvHig  hy  the  lignt  and  heat  radiated  fcona 
an  ar^nd  gas-flanM  or  the  flame  of  a  paralfm  lamp.  Whan  a 
thin  sheet  of  ebonite  b  interposed  the  lotatloos  contiBiie  thoni^ 
with  slightly  dimfaiidied  energy.  Btttthe  thinnest  sheet  of  note- 
paper  interposed  suffices  to  check  the  revolution  of  the  vanes. 

Prof.  Graham  Bell  has  sou>jht  to  prove  whether  the 
diaphragms  subjected  to  inttrinitieiit  r.idiatinr.  ir.  otic  of  the 
forms  of  the  radiophone  dnl  or  liid  not  execute  mechanical 
vibratiins.  The  experiment  of  Mr.  II.  Preece  of  attachinjg 
a  Hughes'  microphone  to  the  di  k  had  led  to  n^ative  results. 
Put  I'rof.  Ik-'.l  has  shown  that  tlie  central  region  of  the  disk  (on 
which  the  rayb  fall)  is  set  into  mechanical  vibration ;  aadhenas 
proveil  the  point  by  employing  a  modification  of  the  mechanical 
microphone  of  Wheatstone.  A  stiff  metallic  wire  U  fixed  to  the 
centre  of  a  thin  metallic  dbk  BMonted  at  the  extmnity  of  n 
flexible  hearing  tube.  When  the  end  of  the  wire  b  pressed 
against  anv  vibrating  body  its  sounds  are  htaid,  and  At  vihia- 
tions  at  different  points  of  the  disk  of  n  mfiophono  can  he 
successively  explored.  The  lAfBdoos  are  fonnd  to  be  almost 
entirely  confined  to  the  Uaaainated  ana  at  the  centre  of  the 
disk.  AHagfaasfmianphoneattached  tothaodgesof  the  dbk 
wwdd  drndSra  not  easily  give  any  indirationi.  With  this 
dmpk  appomtns  eoe  vaj  cnrioas  edeel  was  obtained.  An 
fartennftted  bean  of  rna  was  foenasad  upon  a  brass  kilogramme 
waMdt  iad  the  awnee  was  ej^brcd  widi  the  point  of  the 
metaDle  microphaBe.  Over  all  the  illnminated  area  and  for  a 
very  ihoit  diitanee  ontside  it  a  feeble  bnt  dbtinct  soond  waa 
detected,  bnt  not  over  other  parts. 

Mr.  Edison  has  devised  a  new  meter  for  voltaic  currents  even 
more  ingeoious  than  the  "  Weber-meter"  which  he  proposed  a 
year  agptolBin  hcnseasnppUedwidi  dedrie  taaspB.  In  dw 
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new  u'.&trunicnt  uso  copper  plates  are  susjicndcd  in  an  electro- 
lytic ccli  containinj;  sulphate  of  copper  in  salatmii,  and  placed  in 
a  branch  circuit  through  which  a  kriuwu  ftac.iuii  (.f  the  main 
current  is  --hiinted.  'I  he  copper  piates  are  hun;;  upun  .1  lever 
arm  -o  adju;tc<l  that  when  ny  electrolvsis  one  has  ^ruwn  a 
cetlaiii  amount  heavier  (by  deposition  of  copper)  and  the  other 
grown  an  equal  amount  Ughter,  the  lever  tips  up  and  reverses 
the  current  through  the  cell,  and  at  the  same  time  move^  a 
registcrini;  djal-apparatus  through  one  tootb.  The  action  j^ijes 
on  a;jain  until  the  tilting  lever  is  again  overbalanced,  ami  tijiped 
back,  when  the  current  is  again  reversed,  and  another  rc(ji.straiion 
eflcclcd.  Each  "tip"  clearly  corresponds  to  the  pas^ng  of  an 
exact  quantity  of  electricity  through  the  cell,  and  the  r^;istered 
indicaiioos  are  therefore  proportional  to  the  total  coosumplion. 
But  will  it  vwrk  / 

Il£RR  El).  DoKN  has  investigated  the  relation  between  the 
absolute  diameters  of  molecules  of  ga^es  and  their  (Hilcctric 
capacity  on  the  lines  of  a  sug^gestion  due  to  Mos  otti,  that  the 
properties  of  dielectrics  might  be  explained  by  ;uppoi>ing  them 
to  conuat  of  noa-oonduoing  material,  in  which  innumerable 
Hiliwttt  jifrtclfl  i)f  fiftiiilnfllwt  wflft**  are  imbeddAd. 

EtsrYONC  kaotn  that  the  ray  feeblest  cnrrenls  produce 
aadlblt  towidi  in  the  tde{thoBe^  wukh  is  more  sensitive  than 
any  ndranometer  to  feeble  currents.  M.  PeUat  laldy  declared 
tut  the  heat  necessary  to  warm  a  kilogMUUM  of  water  00c 
depee  would,  if  converted  properly  into  VUt  «Mnr  of  dectiic 
cwrenu,  suffice  to  prodiwe  in  a  teftphowMiavdiSle  Mud  for 
Ma  thoraand  yean  coadnKmi^. 


GEOGRAPHICAL  IfOTES 

The  «qiinirt«iiii  ferthc  laterMtianal  Geographkal  Csupmt 
tebtbeld  m  Sralcnber  aeit  at  Venice,  together  with  a  Gco- 
mpUcal  EihtUuon,  are  adnuieing  rapidly.  The  Saldino  of 
fttt  Italian  Geocraphical  Society  annonnces  in  its  last  number 
Aat  the  saloons  for  the  Exhibition  are  alreadjr  distributed  anoag 
dM  exhibiton,  and  that  the  nations  whirh  will  oocttmr  the  moat 
nace  wiU  be  Italy,  France,  Germany,  Austria  and  Hnnij, 
RuiBia,  and  Switzerland.  The  saloans  allowed  tot  die  Eann- 
tion  In  the  royal  palace  being  insufficient,  it  was  a;;rced  imme- 
diately to  proceed  to  the  construction  of  provi^i>jnal  buildings. 
The  Italian  railway  companies  have  granted  a  reduction  of  30 
per  cent,  on  the  prices  of  tickets,  and  of  50  \kx  cent,  on  gocds 
for  members  nf  the  Coigrcs&.  The  Austrian  Lloyd  ana  the 
K afigattoB  CoBap— y,  "RutMttino  e  Florio,"  grant  a  reduction  of 
50  per  cent,  on  passengers'  fares.  As  to  the  questions  to  be 
discussed  at  the  Congress,  the  Commission  has  already  published 
in  the  BoUetino  its  reports  on  most  of  them.  Among  the  ques- 
tions are  : — On  the  Present  State  of  Telegraphic  Determinations 
of  Longitude,  by  G.  Lorenzoni.— On  the  Determination  of  the 
Temperature  of  Sea-water  at  Different  Depths  ;  on  the  Measure- 
meot  of  Depths  ;  on  the  .State  of  the  Snr>'eys  of  Coa»t<,  &c.,  by 
G.  B.  Magnaghi  ;  on  Ihe  I'.xtinction  of  Abiwiginal  kace?,  by  L. 
Hugues  ;  and  on  tlie  Tcucliim.;  of  Geography  in  Schools,  by  L. 
Scbiaparclli.  We  Uu  :iui  l.oai  Lif  any  ^f"^-'*  .iclivity  in  thecollcc- 
tion  of  British  exliibit.s  f.jr  llic  aanexe^l  exhibition  of  geographical 
a;iparatus,  \c.  In  Iln^land,  indeed,  nu  great  interot  i>  felt  in 
these  congrcJ.sc.-.  In  Kiusia,  on  the  contrary,  a  collection  of 
apparatus  has  for  >  nic  time  i  ccn  in  prcparatiun,  M.  Grigorieff 
\>,  tu  represent  the  Kuh^ian  Government  and  the  Imperial  Geo- 
graphical Society  at  Venice. 

The  Swedish  Government  ha.s  decided  to  send  a  scientific 
expedition  to  Mossel  Bay  in  the  course  of  next  year,  for  the  pur- 
pose of  collecting  mctctjrological  information.  TTie  expedition 
will  be  directed  by  Capt.  Malmberg,  and  will  have  to  remain 
during  the  summer  of  1SS2  and  the  winter  of  1883,  in  order  to 
obtain  the  observation^  of  an  entire  year.  Moi&el  Bay  is  situated 
to  the  north  of  .Spit2l>c!;ien,  lat.  "9'54,  long.  l6'i5.  The  locality 
IS  wci'.  ktiowt!  to  the  S'ACiics.  I'li  f.  Nordcnskjold  stayed  there 
in  the  winter  of  1S72-73  with  three  ships.  A  Swedish  man-of- 
war  will  take  the  cx|iedition  to  Mossel  liay,  under  the  command 
of  Capt,  Falander,  who,  after  having  fixed  the  sjKcial  mcteoro- 
ki^eiil  Station  of  Capu  Malmberg,  will  return  to  Sweden. 

Wb  find  in  the  last  number  of  the  BolUtino  delta  Sccieth 
Gmpvfita  HaliaMa  a  paper  on  the  journey  of  the  late  Signer 
G.  H.  Giuiietti  from  Zeila  on  the  Gulf  of  Aden  to  Harar.  This 
jonroiey  was  aceoDpUshed  in  1879,  and  the  narrative  was  in- 
tendeiftofiniiiait  of  the  eompiete  desoiptioii  of  all  Siamr 
GMktli^itnveUlittaftcrlita  dorthM.  O  PrUSm 


this  snudl  fragment  with  a  ma])  ol^  the  country.  We  notice  al>o 
in  the  same  jmblic  ition  n  ]  aper  by  Prof.  G.  Pcnncsi  on  the 
Italian  missionaries  w  ho  travelled  111  Low  er  Guinea  d-jnnj^  '.he 
.second  half  of  the  seventeenth  centuiy  ;  alio  accompanied  with 
a  small  map  of  the  cuuntry.  The  author  speaks  at  t^oiue  length 
of  tlie  two  most  interesting  journeys  of  P.  Dionigi  Carli  from 
Piacenfa,  and  ef  P.  Cio.  Antonio  Cavazzi  from  Monlecuccolo. 

Count  Waldburg-Zeil,  the  well-known  icientitic  explorer, 
started  from  Biemerbafcn  on  board  the  steamer  iMist  tor  the 
River  Yenisei  on  the  22nd  of  last  moctb.  The  joarney  is  nndcr< 
taken  solely  for  scientific  purpoaea,  Count  Waldnug-ZcU  iatead* 
ing  to  make  collections  iUtutratiiy  the  turn,  of  the  Siberian 
coast  and  the  sea  in  that  distxict. 

In  a  letter  jnst  received  from  the  Gaboon  Pire  Ddorme 
reports  the  fomdatioii  of  aaiwiaaatatiaii  on  theQgowe  River, 
which  the  FmdimMUaiiiwn&iijrtlMirmn.  neatalloa 
is  placed  at  the  eaat  cad  of  •Jnaa  Utaid  in  At  iher,  called  by 
the  natives  Oami-Nengj,  4a  idaad  of  IJ|hlf  nUcli  k  oon* 
veniently  situated  for  oonimuiicatbic  with  tltt  trllics  on  tlie 
banks  of  the  Ofowd  and  the  Ngnd^,  one  of  hs  pcindpol  aflacBli. 
Immediately  nud  Oe  station  an  the'Galoii }  next  to  Acq,  on 
the  right  bank  of  the  0|o«^t  oome  Bxhpm,  while  farther 
sonth,  on  the  left  boalc,  or  eatlier  on  die  banks  of  a  brandi  of 
the  Ogow^,  which  goes  to  form  Lake  AJfaigo,  are  found  dw 
Adyorabas.  Pire  Delonne  exprcasea  a  decided  opinion  that 
these  three  tribes  are  really  one  people ;  they  all  speuc  the  aane 
language  and  have  the  same  laws.  AU  of  them  .are  very  vain 
and  voluptuous.  The  Galois  despise  agriculture,  and  are  a 
trading  people.  They  go  up  beyood  the  rapids  of  the  Ogowe  in 
search  of  india-mbbcr,  ivoiy,  and  ebony.  Tbe  slavett  or  in 
default  of  then  the  women,  are  left  to  attod  to  the  enlthnrtiaB 
of  manioc,  banana  trees,  gnmnd*Bats,  and  sugar-cane. 

The  statement  that  an  instalment  of  the  Geographical  Society's 
taige  map  of  Eastern  Equatorial  Africa  will  be  issued  this  month 
is,  we  learn,  unauthorised  ;  aiKi  though,  probably  owing  to  the 
long  delay  which  has  already  occurred,  tne  propriety  of  iwiing 
the  map  in  parts  has  been  discusaed,  the  question  !■  aQll  left 
open.    When  ready,  the  map  w  ill  be  published  by  Mr.  Stanford. 

TtiE  fourteenth  Congress  of  the  Italian  Alpine  Club  will  meet 
at  Milan  on  August  29  to  September  2  next.  An  Alpine  exhibi- 
tion will  also  be  held,  .ind  three  excursions  will  be  made :  the 
first  to  Erba  in  the  Brianza  and  the  grotto  of  Pinto,  the  second 
vid  Como  to  Varenna  on  the  I-akc  of  Como,  and  the  third  to 
Elicii,  coupled  with  an  a.sccnt  of  Monte  (irigna. 

1  HE  de.^th  i.s  annoiwced  of  tbe  well-known  African  traveller 
Herr  J.  M.  Ilildebouidt  He  died  on  May  latt  at  TluuHMrivo 
(Madagascar). 

Dr,  O.  Kinscii,  the  Polynesian  traveller,  s.-»fely  arrived  at 
Sydnty  from  New  Britain  at  the  beginning  of  May.  He 
stayed  over  eight  months  in  New  Briuin,  and  has  thence  sent 
forty  five  ca>e8  containing  natural  historj'  collections  to  Berlin 
I'ia  Hatuburg.  Thetc  collections  consist  <'f  no  less  than  12,000 
zoological  specimcnii,  a  large  number  of  anthropological  oliicct.% 
besides  a  series  of  ethnographical  specimens,  sut  pas-ing  in  niira- 
ber  and  completeness  any  collections  yet  made  in  this  lield.  Dr. 
Finsch  intends  staying  only  a  ihort  time  at  Sydney,  and  then 
proceeds  to  New  Ze.i!and  in  order  to  become  ac-jiuiiuted  with 
real  Maoris,  for  (he  sake  of  cumpariso::  with  the  Polynesian  and 
Mikronesian  r.-u.c5  he  has  studied  so  rainulely.  .\fterwards  the 
traveller,  in  continuation  uf  lus  Mel.inesian  rcscaichcs,  intends 
to  visit  North  Australia  to  see  and  study  the  .so-called  Australian 
negroes.  For  the  same  purpose  he  will  try  to  stay  ujjou  New 
Guinea  for  sometime,  as  be  considers  the  minute  study  of  real 
Papuans  of  great  importance. 

News  has  been  received  from  Commander  van  Boekhuyzco, 
the  leader  of  the  Dutch  North  Polar  Expedition.  He  writes 
from  Vardo  to  say  that  the  IVillem  BartnU  could  not  reach 
Spitsbergen.  The  ice  extended  in  a  compact  man  from  68*  30' 
N.  lat.  and  6°  W.  long,  to  if  »'  N.  lat.  and  14'  B.  long.,  some 
twelve  geographical  miles  to  tlie  north  of  Vaidfik  There  was 
ice  also  some  thirty  geographical  mile*  sonth  of  Bear  Island. 
Commander  van  Boekhuyzen  will  make  another  attempt  to  get 
northwards  in  7a*  N.  lat.,  and  then  returo  home  aAer  a  month, 
as  he  is  oonvinoed  that  Nomyn  Zcaalyn  it  eonplelafy  indowd  fai 
a  bonier  of  ioe* 

L«!mRSiianDr.W.Kobdt  have  jut  been  fwdvtdiv  the 
Riippell  balitntianat  FfMdtflgrt^  who  an  the  pvoaoten  of  the 
expedition.   The  letters  are  dated  from  Oran.  Dr.  Kohdrb 
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travels  were  much  i^i>i>ctlcd  by  a  revolution  auioiii;  the  ra'.ives  | 
and  the  prol  ni^ci!  4i  night.    Nevertheless  four  caM>,  oiilaining 
Colleetion>  of  s.i-fi:-.,  plautv,  rcinilci,  iii&ccls  anU  in  '..u-..  ,  bjve 
arriTcd  at  hrinktort,  a:ul   IJr.  K  ibelt  ha.s  oMasucd  %.iUi.U.li.-  ; 
molts   concerning   the  j^co^rapUical  lii  tri  iUtiDii  kA  innUu 
With  regard  to  the  revolution  umnng  the  Arabs  it  a|>i>c  irs  thai 
ihey  are  of  opinion  that  the  fifty  years  during  which  the  I'rophet  j 
bas  permitted  the  French  to  hjld  Algiers  are  now  over.  Dr. 
Kobelt  1m»  left  for  Sjwvin,  where  he  will  continue  hi^  rcicarche-. 

Wt  are  informed  that  Mr.  J.  M.  Schuvcr,  the  adveiilur  u--  \ 
Dtltcfa  traveller,  who  not  long  ag  o  started  on  his  foriiiidiblc  | 
jooiney  froiu  Cairo  to  the  Cape,  i*  nut  at  1  anuik.T,  wn  the 
■onthcrti  frontier  of  FaioWl,  as  has  been  stau  l,  I  ut  has  e^ta- 
bUlhed  his  head  quarters  for  the  pre  ent  a  c<insiJcr  i.  lc  dl^t;^llcc  | 
to  d« awith,  and  actually  in  the  Ualla  c  mntry.     A    in  iiitity  of  | 
■tOMibaYe  l.i'cly  been  sent  from  l/md  ai  t    l  a?  'V\  t.,i  hiui  by  ' 
Wtlf^  Suil>.i!U,  and  it  i»  Mr.  Schuvcr"-  iiitciUmn  t  j  return  to 
Faiokl  for  them  in  NovemlHa-  next,  Uf-jc  |Tt>cefliii^  on  hi>  1 
southward  jojrney.     In  the  me.-*  itimc  he  has  e»ta' ili  liol  a  | 
drooicdary  po»l  between  hi>  canip  ia  ihe  Galia  country  and 
Kluvtiiin. 

Ill  te  IuIt  annbtr  of  Ptttrmanu't  MiuAdhtmgm  Lieut  1 
Knitnor  dticnbei  at  ooiMiderable  len^h  llw  ofaiervadon  made 

by  hi  in  while  in  compaity  with  Count  SsedMBjrii  jounwjriagfram 
Sayang  in  Yunnan  to  lihamo  in  Bttrmah ;  a  vamvl  aup  aecom- 
-naiaa  the  pi^ief.  Dr.  Joaker  eoatiawi  his  letters  dc-cribing  his 
imvA  fai  the  Niaai'lnaB  ooutrjrt  cooclndiag  with  s^  rjc  im- 
portont  observations  00  a  viat  he  paid  to  ioaw  of  the  Mu^ibulta 
tritx..  Dr.  Kadde  concluaes  the  aanadw  of  U*  jownay  to 
Talysbi  AdflMjai^  and  Savolaii. 

WstuneiceehKdfnitt  F«rd»of  Gotha  parts  aj  to  26  of 
tB»  new  cdidn  of  Stidn'a  Hand-AOai.  TUs  edhioa  baa  eon-  ' 
tbHd  to  appear  witli  prdaeworthy  ragnlaiiijr,  and  witt  bt  oom- 
pldad  b>  other  six  parU. 

Among  the  paper*  in  No.  20  of  the  Bullttin  of  the  Lyons 
Geographical  Society  are  the  foil  jwinji :  -The  Economic  Unity 
of  the  Globe,  by  I'rof.  C.  Stewart  Merritt ;  the  South  Pole,  by 
M.  E.  Cha  nbevriri ;  the  Slave  Coast,  by  Dr.  Cbappet ;  South 
Africa,  a  lecture  by  the  Kev.  M.  Coillaird,  the  missionary  who 
succeeded  Serpa  I'liito  ;  Lake  Fucino,  by  M.  Malh.  IJcs;rrands. 

The  U.S.  steamer  AUiatut,  in  search  of  the  JtanttU  e»pe- 
ditiun,  arrived  a*.  Ilammerfnt  OB  Its  W^P  to  tbo  BtbiriMl  AlCtlC 
Seas  on  the  24<h  inst. 

The  Egyptian  Geographical  S  .cicty  docs  not  often  issue  a 
BtUUtin,  but  when  it  docs  the  num^jer  usually  contains  some 
g  Hjd  inatter,  often  drawn  from  the  archives  of  the  General  Sufl, 
the  chief  of  « hich  is  President  of  the  Society.  The  number 
just  pulili  hcd  contains,  among  other  matter,  a  pa;«r  on  Cai>c 
Guard  ifui  by  Col.  J.  Graves  of  the  Staff,  aad  ano(beroB4lM 
c  ouutry  bciweeii  the  eoBst  and  tbc  lofty  pbtaM  of  AUysiiuU  bgr 
Gen.  Stone  Paifaa. 

ComtAKDMir  TtTkl.  wbo  «u  fomeriy  at  the  head  of  the 
Sarvey  Depaitacnt  b  Afaden^  bni  latdy  fMiUiahed  a  laife  nap 
-  of  Algeria,  which  cmbodMi  all  the  moat  reoest  topognpbiau 

iiiforLuali  jn. 


SOLAR  PHYSICS— THE  CHEMtSTRY  OF  THE 

SUN^ 

AXTE  have  next  to  eonsider  another  method,  whiefa  enables  us 
'  *  to  detennine  the  aaotions  of  the  solar  ga>es.  It  has  been 
already  noticed  that  it  is  ea«y  to  see  the  prominences  rudiin,;  with 
extreme  velocily  upwards  in  radial  linfti  from  the  pbotaspbete, 
and  that  while  they  are  thui  being  carried  up  by  sme  vbdtnt 
notioa  of  ^Mtioa  fiom  hdoir,  tb^  are  twiated  out  of  the  ndial 
line,  now  to  th*  ligbtt  and  now  to  the  left,  by  what  we  are 
jMtUM  hi  irirrlMnt  as  winds  to  the  atmoapbare  of  the  sun. 
Thoae  wesu  the  wm  viioal  pbanomfna  whidi  were  Inddentally 
uhauuBUt)  the  aooMat  *  nediod  was  obtained  of  viewing  the 
fanaa  of  pnadBeBoaa  aa  wdl  ttie  bright  Ihiei  produced  1^  the 
mpenn  w  whIdi  thejr  wen  ImUt  up,  and  they  alTorded  us  an 
opnoftUBltjp  of  getting  an  insUht  into  solar  meteorology. 

It  wak  aeon  however  perfectly  clear  that  there  was  another 
aetbed,  la  aoaae  respects  a  much  t>ettcr  method,  of  doing  this 
work.  When  wc  consider  how  it  htppeas  that  we  get  any 
^^^^mwMJa^AjiCoMsa    SataM^nles  aUtaulh  X«tiagtoB(M*  p.  i  jo) 


phcnoniti..!  si  l!  !c  in  g.u  u  ivcrsC  at  all,  we  are  driven  to  the 
ciindu  lou  tha:  it  dcpcu  U  l>u  the  fact  thjU  bodies  in  a  state  of 
j^ua'ion  reflect,  so  t>j  speak,  their  own  State  ofuitatiou  on  the 
c'  hcr,  and  that  ttw  ether  carries  those  vibratioos,  those  agitatioos 
t'l  our  eyes,  bo  that  if  we  can  assume,  as  we  must  assume, 
that  the  .suu  with  its  gases,  consisting  of  hydrogen,  magtvrtinm, 
&c. ,  H  as  communicating  its  vibrations  to  tha  etMl^  aad  the  ether 
wai  cummuaicating  iu  its  turn  iu  vibiaticiia  to  N%  it  waaoinhiai 
we  had  there  an  opportunity  of  testing  a  view  whieh  had  beok 
put  forward  by  Doppler  a  good  many  yean  afOi  to  tlw  eHigct  that 
the  light  from  a  moviiy  li^  aonroe  is  aet  tlM  laaM  to  aU  lis 
qualities  OS  light  from  a  Haed  oae> 

Ilie  ooloara  which  we  «ee  to  Oe  spectiaai  en  eaaed^ 
analogous  to  the  adto  wbleh  we  bear  in  a  fiaao  when  we 
go  from  one  ead  of  the  scde  to  the  other.  Diffiler  faaa> 
gined  the  equivalent  of  a  piano  going  away  fron  or  cosing 
towards  the  listener  with  considerable  velodqp  — a  velocity 
c  jmparabK,  in  fact,  lo  the  velocity  of  sound  ttrongh  the  air. 
It  is  perfectly  elcar  that  under  these  chcum^tances  we  ^oald 
no  longer  get  true  concert  pitch,  fbr  die  reason  that  the  note 
>shich  gives  u$  a  certain  tone,  becansc  it  produces  in  the 
air  ^o  many  waves  \>t^x  secotid,  will  change  its  tone  if  the  source 
of  the  note  iii  c  uun:,'  to  us.  Take,  for  instance^  •  tiuaag>torh 
giving  concert  C,  and  imagiite  it  rapidly  comingtOMs  ths waVCJ 
of  sound  will  be  crushed  together,  we  shall  have  auna  wa»es  to 
a  second  falling  on  the  ear,  and  we  shall  get  a  ante.  If 

we  imagine,  CO  the  other  hand,  the  tuning-fork  is  going  away 
from  us,  the  notes  wUl  be  paid  out  at  longer  ialnvala,  so  to 
speak,  and  wc  shall  get  a  lower  note.  In  neither  ease  shall  we 
continue  to  have  concert  C.  A  very  familiar  instance  where  we 
do  get  thi-  change  of  pitch  dnc  ti  change  of  motion,  i-.  produced 
in  ihe-e  day>  of  very  rapid  milway  travelling.  Any  of  us  who 
have  been  at  a  C'  <u  itry  railway  station  when  the  expre^  \&  coming 
by  will  kujw  lii.it  a-  the  train  approaches  tu  the  note  of  its 
whistle  is  at  one  pitch,  and  a>  it  goes  from  us  after  passing 
i:  chan^jcs  and  gct^  lower,  acc  jrding  t  1  the  velocity  of  the  train. 
A  lainiliar  cxi>erinicntal  ilhiitration  i  f  lhi^  principle  is  to 
atlacl;  a  uUi^:lc  to  tlio  emi  nf  a  I  jiii;  india-rn'iijer  tulie.  If  then 
a  ptrM>u  mitii:  the  \\hi^tlc  by  !4  i»  iiig  throu  ^h  the  ojicn  cikI 
of  the  iuhv,  ami  uhilc  -till  iil  jv^ipg  whirls  it  round  rajii  ;ly  in  a 
vertical  plane  in  whitli  ;ui  nb  crv  er  Ls  standing,  that  olK>ervcr  w  ill 
njlc  that  wlicn  tiie  whi-tlc  i>  approaching  him  in  one  pirt  of  the 
cur\e,  and  the  waves  are  therefore  twing  crushed  together,  the 
note  will  appear  higher  than  vhcn  it  1-  receding  Ir  ui  hsm  in  the 
opp  >sitc  part  of  the  curve,  where  the  waves  arc  lH.iatf,  as  it  were, 
l>ulkd  ^isuti  j<  I.  N  1"  a|  ply  that  to  the  li  ;lit  of  ilic  sun.  The 
loll/  note-,  lit  \\^\\  are  rn:,  and  the  short  iiolcv  a  c  blue,  and  il 
wc  sharpen  or  shorten  any  lij^ht  n.itc  m  any  jurt  of  the  s[>ectrum 
»e  shall  give  that  light  a  Ici.dcuty  logo  iona.ds  the  b!uc,  and 
if  we  lengthen  or  flatten  it  we  shall  give  it  a  tendciKy  to  go 
towards  the  red,  so  that,  for  instance,  if  a  mas-  of  magnesium  gas 
giving  the  line  or  note  in  the  gre«iadi»ted  bv  "b"  u  approach- 
ing us  with  a  velxuty  comparable  to  the  velociiy  of  light,  the 
line  will  change  its  position  in  the  spectruio  towards  the  Uue ; 
and  if  we  are  careful  to  note  the  cMct  amount  of  diaqge  of 
refnagibUity  as  it  is  called,  we  shall  have  then  an  ahMfaite 
method  of  daleradaiaf  ibe  late  of  aatfaa  ef  that  anas  of  gas. 
This  will  hdp as  to  awre  ways  than  eae.  Suppose  we  observe 
tbc  gas  at  die  Bab  of  the  ain,  we  shall  Ibn,  if  we  get  any 
chaol^of  faftai«lhi%,  be  JuatiiM  to  ealling  it  a  solar  wind, 
hccaaie  the  aioliaa  thas  iadualed  weald  be  v«np  nearly  nandid 
In  the  surface  of  the  sua ;  bat  if  oa  the  disk  of  the  sua  nsdt-~ 
take  a  spot,  for  inataace,  in  the  voy  middle  of  the  diib-^we  get 
any  change  of  wave-length  such  as  ]  have  lelecfed  Ml  it  b 
perfectlv  clear  that  we  ihul  no  longer  be  dealing  with  what  we 
caa  jusuy  call  a  wind,  it  will  really  be  an  upward  or  downward 
currant.  So  that  this  principle  enables  us  at  the  limb  of 
the  can  to  determine  the  velocity  of  solar  winds,  aad  at  the 
eenire  of  the  sun  to  dctcrmiae  the  velodty  of  those  up-ru-hes  01 
down-rushes,  to  fiict,  those  convection  currents  to  which  Prof. 
Stokes  has  abeady  directed  attention. 

The  acoanpanyin?  drawings  (Fi^.  16)  were  made  when  the  sua 
was  In  a  considerable  stale  of  agiiation  in  the  year  1S72.  They 
give  us  one  of  the  lines  of  hydrogen,  and  indicate,  I  Ihuk,  amply 
this  kind  of  phenomenon.  We  nave  in  Ihe  first  figure  on  a  large 
scale  the  "  F  "  line  of  hydrogen,  the  Ime  in  the  green  at  the  edge 
of  the  sun.  The  slit— the  pimctly  straiftfat  slit— has  been  worked 
round  the  limb  in  search  of  a  prominence,  ami  il  has  found  one. 
Out  the  slit  is  no  longer  shown  u^  as  a  perfectly  straight  line,  it 
it  to  fact  a  very  irregular  one;  ud  furlher  than  this  it  braadiea 
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at  a  certain  hcit;ht.  The  line  of  hydragen  Im  rettlf  divided 
int  I  two  lines  of  hjrdroi^n,  so  tlut  there  we  gel,  according  Lo  the 
]>riaeip'e  jiut  laid  djwn,  an  indi<ntion  of  the  fact  that  tbe  hydro- 
gen up  to  •  certain  height  stat  very  nearly  at  rest,  and  that  beyond 
part  of  it  was  torn  away,  the  line  being  dellec'ed  toward-,  the 
blue,  indicating  that  it  is  approachiim  u^.  Now  the  other 
Kraanh  >fer  line-i  in  the  diagram  may  be  io  >ked  upon  a<  so  many 
mileMoaei  which  ena'ile  us  to  meouire  by  the  deflection  the 


I  number  of  miles  traversed  by  the  (fas  in  one  scond  ;  for  thete 
deflections  are  nothing  more  or  less  than  alterations  of  wave- 
length, and,  thjnlu  to  Angstrom's  map,  we  caji  measure  dutatico 
along  the  sj>ectnim  in  -itTsivf^  mm.,  and  we  knot*  that  aia 
alteraliin  of  ,rTiiiSi»»Tr«nni.  in  the  wavelength  of  tbe  P  hue 
lowards  the  vi  >let  means  a  velocity  of  thirty-eight  miles  a  lecond 
towards  the  eye  ;  and  that  a  similar  alteration  towards  the  red 
means  t  similar  velocity  from  the  eye  ;  so  that  carrying  the  pan 
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Pio.  16.— AkcnttoDs  of  wavc-t«iucth  in  promineticts.  Tbt  dou  thaw  i^sJuodo  auv- 


of  the  line  which  has  the  greatest  deHection  from  the  normal 
down  to  tbe  dot's,  we  find  that  the  velicity  of  the  soltr  wind 
under  observation  at  that  time  wa»  something  like  124  miles  |)er 
-iecond.  \ 

in  the  second  fi^re  this  same  prominence  is  seen  a  short  time 
afterwards.  The  tremendous  rush  of  hydrogen  has  de^icended 
somewhat  nearer  the  tun,  and  britigin);  that  in  the  &ame  way 
down  to  our  milesione?,  we  cm  give  that  velocity  at  somethin;j 
like  fifty  miles  per  second.  'I'hc  u-ind  velocitic-  measured  in 
this  way  have  aiuounted  lo  140  miles  a  second.  Tlie  uhenumena 
fif  c  >nvection  currents  give  us  velocities  which  very  often  amount 
to  forty  or  sixty  miles  a  second. 

Thij  method  enables  u<  to  determine  a  matter  nhicb  a  few- 
years  ago  we  could  not  have  determined  in  any  other  way.  I 
refer  to  the  fact  that  the  motions  of  tbe  solar  wiud»  are  lo  a  very 
large  extent  cyclonic.  These  various  effects  have  been  produced 
by  t-aryinj  the  position  of  the  slit  a  very  little  indeed  over  a 
.small  prominence; 


In  the  first  of  the  accompanying  diagrams  it  will  be  seen  that 
the  hydrogen  line  indicates  by  its  change  of  refrangibility  that 
the  gai  is  receding  from  us,  that  the  waves  are  being  lengthened 
out,  and  that  they  therefore  have  approached  towards  the  lcs> 
refrangible  end  of  the  spectrum.  In  the  third  dia;;ram  wc  sec 
that  in  that  part  of  the  pruminence  the  ray  ■  were  l>ein^  deflected 
ti)ward<  the  violet ;  that  is  to  .--ay,  they  were  approaching  us. 
In  the  middle  of  the  prominence  we  get  indications  that  they 
were  botli  receding  and  approaching,  as  ^hown  in  the  sect  mil 
diagram.  Now  if  anybody  in  the  moon  had  as  go  >d  a  method 
as  this  of  measuring  an  earthly  cyclone,  he  would  see  exactly 
this  sort  of  thin.; — the  part  of  the  c)cloiie  receding  from  him 
would  give  a  deflection  in  one  direction,  the  centre  of  the  cycli>ne 
would  give  him  b  ith  deflection",  because  he  would  get  currents 
going  In  both  directions,  and  on  the  other  i'ide  of  the  cyclone  he 
would  get  a  deflection  in  the  other  direction. 

So  obvious  and  so  very  definite  did  these  observa'ious  at  last 
become  that  a  new  word  had  to  be  coined  to  separate  the  forms  of 


Fig,  17.— Solar  cycljoc.    Lcft-Hand  diagra-n,  retrealinji  >ide  of  circtonr  on  nil  ;  ctntrc  d.agratn.  both  tides  on  slit  \  nglu*luuid  diajfa.ti,  adraac<nc  'idc 

OD  slii.  The  nghi-haod  tide  of  Mcfa  diajsram  ii  the  moxt  nfrugibk. 

the  prominences  as  seen  with  a  widened  slit  from  the  forms  which  ,  There  is  another  important  fact  connected  with  this  ;  when  the 
were  assamcd  by  the  proninenccs  depending  on  their  rate  of  1  phenomena  arc  observed  do  c  to  the  limb  it  is  very  often  seen 
motion.  |  that  the  dark  line  on  the  surface  of  the  Min  is  broken  ;  in  fact 

Fig.  18  is  a  dia^m  of  what  have  for  this  re»soo  been  we  got  a  doubling  of  the  dark  "F"  line  in  cx»ctly  the  siamc 
callea  "  motion  for.ns,"  because  such  forms  are  really  not  the  way  as  we  got  this  d-jubling  of  the  hue  in  the  prominence  itself, 
forms  of  the  prominences  at  all — have  nothi  ig  whatever  to  do  '  That  taught  us  that  not  only  were  these  motions  enormous  in  the 
with  the  shape  of  the  priominenccs,  but  are  simply  produced  by  the  case  of  vapours  ejected  from  the  sun,  but  that  the  subjacent 
various  changes  in  the  rcfrangibility  of  the  light  brouo-ht  about  part  -  of  the  sun  itself— of  the  photosphere  nlher — felt  that  same 
by  the  varying  m  >tions  in  different  parts.    It  is  a  very  remark-  influence. 

able  fact,  noticed  at  the  time,  that  so  ne  prominences  seem  to  be  The  iwxt  point  olwerved  was  (and  this  was  an  observation  very 
shot  up  like  so  many  smoke  ring* — little  cycloitcs.  And  many  difficult  indeed  to  make  near  the  limb)  that  whenever  we  got  any 
of  the  strangest  motion-forms  are  due  to  this  cause.  The  velocities  vjry  con.MderaSle  velocity  we  got  a  new  order  of  phenomena 
in  the  same  prominence  vary  very  much  from  the  time  it  leaves  altogether,  indicated  in  these  two  diagrams  (Kigs.  19  and  20). 
the  photosphere  until  it  arrives  at  its  greatest  elevation  in  the  It  was  found  that  the  absorption  of  tbe  hydrogen,  or  of  the 
sm's  atmosphere,  indeed  the  variations  in  any  one  prominence  are  magnesium,  or  of  the  sodium,  as  the  ca.se  might  be,  was  enor- 
Almost  as  great  as  the  variations  observed  between  any  two  mnasly  reduced  ;  that  for  that  part  of  the  i.uu  there  was  practically 
prominence.  no  absorption  ;  but  instnd  of  absorptiun  an  exce&sive  bdUiance 
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in  that  part  of  the  spectrum  where  the  dark  line  would  otherwise 
be.  In  the  brighter  portion  between  the  two  small  spots  {Fig. 
19)  the  absorjition  is  replaced  by  an  exceedingly  brilliant  radia. 
tion,  &o  brilliant  indeed  tliat  it  is  quite  impoissiblc  to  draw  a 
diagram  ^0  as  to  give  any  idea  of  the  intense  brilliancy  of  some 
of  these  little  spots  of  light  which  one  sees  in  the  spectroscope ; 
they  fatigue  the  eve  enormously,  although  they  cover  such  a  very 
small  portion  of  the  field  of  view. 

Accompanying  this  intense  radiation  there  is  a  gradual  fading 
away  of  the  absorption  line ;  it  wanes,  and  fades,  and  becomes 
almost  invisible  ;  while,  on  the  other  hand,  on  the  other  side  or 
in  other  places,  instead  of  getting  a  brilliant  patch  of  light  of 
the  same  width  as  the  "F"  line,  wc  get  one  many  times 
broader.    Wc  have  also  the  absorption  deflected  to  the  left, 


or  red  end  of  the  spectruiu,  and  on  this  side  it  is  gradually 
fined  or  cased  off,  so  th.it  it  is  very  difficult  to  determine  ex- 
actly where  this  broadened,  deflected  "  F  "  line  actually  ceased 
to  give  us  absorption ;  whereas  at  the  other  side,  where  it  changed 
its  refrangibility  towards  the  blue  end  of  the  spectrum,  we  have 
an  enormous  patch  of  light.  Now  the  explanation  of  that  i5 
perfectly  simple  :  we  have  at  one  part  of  the  f-pot  .in  enormous 
up-rusb,  an  ejection  of  hydrogen  so  intensely  hot  that  it  declines 
naturally  to  absorb  the  light  from  anything  behind  it,  because 
it  finds  nothing  hotter.  This  gradually  replaces  the  absorbing 
hydrogen  which  was  driven  down  again  with  considerable  velocity, 
and  so  changed  its  refmngibility  towards  the  the  red. 

Enough  has  been  said  already  to  show  that  this  method  of 
studying  solar  phenomena  in  ntu  has  really  helped  us  enormously 
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Fig.  iS.— MottoD-forms. 


with  regard  to  the  chemical  native  of  the  sun.  We  can  allocate 
the  absorption  of  the  hydrogen,  magncium,  and  so  on  ;  w  e  can 
see  vnhtri  they  are  absorbing,  and  in  the  phenomena  just  referred 
to,  where  they  cease  to  absorb,  we  get  bright  lines. 

What,  then,  w  as  the  totality  of  the  know  ledge  w  hich  had  been 
acquired  a  few  years  ago  with  regard  to  the  chemical  nature  of 
the  tun's  atmosphere  taken  as  a  whole — the  sun's  atmosphere 
from  the  upper  reaches  of  the  coronal  atmosphere  down  to  the 
region  where,  doubtless,  the  spot  phenomena  are  locate<l  ? 

1  have  two  little  glass  vessels  here  which  ought  to  point  what 
I  wish  to  say.  I  have  here  hydrogen  arranged  so  that  I  can  make 
it  luminous  with  a  minimum  of  agitation.  If  we  examined  it  with 
the  spectroscope,  we  sbuuld  find  it  would  give  the  F  line  alone, 
there  is  nothing  red  about  it.  No  w  there  is  a  region  around  the  stin 


which  gives  us  something  very  like  that  in  colour,  and  something 
absolutely  like  it,  so  far  as  the  reiult  of  spectroscopic  observation 
is  concerned.  Now  wc  have  in  this  other  little  tube  hydrogen 
in  a  condition  to  be  considerably  agitated,  because  instead  of 
allowing  it  to  occupy  a  globe,  it  is  arranged  so  that  the  electric 
current  nas  to  pass  ihroogh  a  fine  capillary  space  in  which  the 
gas  is  indofcd.  That  is  a  condition  which  is  supposed  to  give 
us  the  effect  of  high  temperature.  This  really  does  give  us 
fomething  like  what  we  see  in  the  next  lower  solar  region.  This 
is  exactly  the  same  gas  as  w  e  have  in  the  glob*,  but  it  i«  treated 
differently,  and  the  effect  is  widely  different.  As  w  e  pass  from  few 
encounters  of  molecules  to  many  it  is  very  much  more  luminous, 
and  it  is  red.  The  level  which  gives  such  a  spectrum  as  is  ^ot 
from  the  capillary  tube  is  considerably  lower  than  the  cne  which 
gives  us  the  F  line  alone  (Fig.  ji). 
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Is  this  all  ?  By  no  meait-i  ;  going  further  down,  as  was 
potntetl  out  at  an  early  stage  of  the  work,  wc  get  some 
lines  seen  in  the  spectrum  of  magne&ium  all  round  the  sun 
at  certain  periods  of  the  Srolar  activity.  Underneath  thi«  again 
we  gel  a  layer  in  which  lines  seen  in  the  case  of  sodium 
are  umo^t  as  constantly  seen.  Still  a  lower  depth — practically 
there  is  no  end  of  them — in  which  we  get  the  lines  of  iron  and  other 
substances.  There  are  many  lower  variable  layers  depending 
upon  local  disturbance.  Tacchini,  an  eminent  Italian  observer, 
has  studied  these  very  carefully.  We  have  by  these  observations  a 
means  of  determining  the  fact  that  the  solar  atmosphere  consists 
of  what  may  be  very  conveniently  and  justly  called  a  very  con- 
siderable number  of  layers  ;  and  what  happens  with  the^  layers 
is  this.  If  the  sun  is  qoict,  or  if  wc  observe  any  particular  part  of 
the  sun  at  any  particular  time  at  which  it  is  nut  agitated,  the  layers 


'  1  1  j 

ill 

1 

1        r           «           J           *          3  \ 

FiC.  19.— Contortioni  of  F  line  on  dixk.  1  aad  3.  rapid  dowaru%h  and 
iDcrcatiDK  tcroperUure :  j  and  4,  uyruih  of  bright  hrdxoKen  and  dovn- 
niih  of  cool  hydroKca ;  j,  local  dgwnruthes  auacialcd  with  hydrogea 
al  rcbl. 

visible  at  that  time,  few  in  number,  are  nearly  concentric  (Fig.  21), 
but  the  moment  there  i';  any  agitation  in  any  jiart  of  the  sun  the 
lower  layer  shoots  up  into  the  next  layer  above  it ;  the  next  shoots 
up  into  the  one  next  above  that ;  and  so  on  (Fig.  22).  How  far 
into  the  very  confines  of  the  solar  atmoipbere  this  sort  of  action 
goes  we  do  not  know,  because  it  wants  more  time  to  observe  than 
is  afforded  by  an  eclin^,  but  it  is  certainly  known  that  from  the 
very  lowest  layer  to  the  upper  hydrogen  one  the  Uyers  are  made 
to  obey  this  same  sort  of  rhythmic  movement,  and  extend  over 
like  so  many  shells,  so  many  domes  on  every  part  of  the  sun, 
which  is  being  most  violently  agitated  at  the  time. 

So  far  then  we  have  so  many  sheUs,  so  to  speak,  so  many 
thinnings  out. 

Tacchini 's  work  shows  well  that  observers  have  gone  into 
coasiderable  detail.    I  give  one  of  his  dra«-ing»  (Fig.  23). 

The  figure  shows  two  separate  portions  of  the  chromosphere, 
and  below  each  portion  is  shown  the  height  abjve  the  photosphere 


Fm.  »  — Contoitioiii  of  F  ltB«  on  divl,  in  connectioo  with  spoil  and 
opruihes  of  blight  hydrogen. 

to  which  the  various  substances  indicated  by  the  lines  given 
extend,  llius  it  will  be  seen  that  the  magnesium  stratum 
reaches  the  ^eatest  elevation,  next  the  so-called  1474  stuff,  then 
an  undetcmuned  substance  giving  a  line  at  wave-length  4923, 
another  giving  a  line  at  5017,  then  sodium,  then  a  substance 
giving  a  Lae  between  B  and  C,  another  with  a  line  between  B 
and  A,  and  finally  one  with  a  line  at  5369.  The  t\«'o  last  lavers 
were  not  observed  in  the  second  portion  shown.  It  will  be 
observed  that  most  of  the  lines  seen  in  these  small  prominences 
belong  to  substances  with  which  we  are  totally  unacquainted  on 
this  MTtb. 

So  much  for  the  first  results  obtained  in  localising  the  solar 
chemistfy.     We  pus  from  a  general  theory,  saying  that  the 


absorption  is  above  the  sun,  and  that  the  mn  consists  of  such 
and  such  chemical  substances  ;  «  e  go  to  a  very  much  more 
complete  picture,  in  which  we  "say  that  the  solar  absorption 
is  built  up  by  vapours  of  so  and  so,  ajd  so  and  so,  correspond- 
ing to  different  heights,  changing  their  forms,  changing  their 
shapes,  changing  their  ({Uanlities  at  different  times,  some  of 
them  being  more  particularly  visible  in  the  bright  ejections  from 
the  interior  called  prominences,  and  others  again  being  brought 
to  our  ken  in  those  down-currents  called  spots. 

Attention  must  next  be  drawn  to  another  method  of  observation, 
or  mthcr  to  the  same  method  extended  to  a  different  line  of 
work. 

Kirchhoff,  when  he  examined  the  sun  as  a  whole,  compared 
it  with  the  light  of  a  light  source  as  a  whole.    So  far  we 


Fig.  21.— Suaufteaiion  of  tlie  solar  atmofphcre. 

have  seen  the  difference  in  the  results  obtained  when  we  pass 
from  the  question  of  observing  the  sun  as  a  whole  to  that  other 
more  detailed  question  of  observing  every  little  bit  of  the  sun 
that  we  can  get  at. 

Now  is  it  worth  while  to  do  this  with  the  light  source? — 
that  is  the  (question.  Take  the  case  of  the  volatilisation  of  iron 
in  an  electric  arc.  It  is  obvious  that  light  from  every  part  of  a 
light  source  placed  in  front  of  a  slit  must  enter  every  part  of  it ; 
and  if  there  are  any  differences  between  the  light  proceeding 
from  the  upper  pole  or  the  lower  pole,  or  from  the  globule  of 
iron  which  i^  being  melted,  and  exists  in  a  liquid  form,  or 
from  the  vapours  of  iron  which  surround  that  liquid  globule — if 
there  are  any  differences  in  these,  those  differences  must  be 
absolutely  lost,  for  the  reason  that  light  from  all  these  ports  of 


Fto.  Ji.— Smtifieation  cf  solar  atcnosphere,  thowiag  the  uphearal  of  a 
promintiMX. 

the  very  compound  phenomenon  we  are  observing  will  pass  to 
every  part  of  the  slit.  But  if  we  introduce  a  lens  between  the 
light  source  and  the  slit  of  the  spectroscope,  if  as  we  throw  an 
image  of  the  sun  on  the  slit,  so  we  throw  an  image  of  the  light 
source  on  the  slit,  we  ought  really  to  bring  about  a  very  consider- 
able difference.  For  instance,  we  ought  to  be  able  to  focus  the 
light  on  the  slit  in  such  a  way,  that  if  there  are  any  differ- 
ences we  should  see  them.  It  is  difficult  for  us  on  a  small  scale 
to  sec  whether  there  are  any  such  differences,  but  if  in  an  electric 
lamp  we  so  volatilise  a  piece  of  iron,  and  throw  the  image  on  a 
screen,  wc  readily  see  that  there  are  very  considerable  optical 
differectces  in  the  various  parts  of  the  image  of  the  light 
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sonrce.  We  hmve  (he  upper  and  lower  pole,  the  globule  of  iron 
volatilising,  and  the  vapour,  both  in  the  arc,  properly  so-called, 
and  the  accotD))anying  flame.  It  is  obvious  that  if  «re  throw  the 
image  of  the  arc  on  the  &lit  we  can  examine  the  vapoar  wiihont 
getting  any  light  from  the  ix>le.  It  is  also  obvious  that  if  we 
arnuige  the  slit  horizontally  while  the  current  is  pa^siIlg  in  a 
vertical  direction  from  one  pole  to  the  other,  we  shall  be  able. 


Jtta.  sj^Cbromoiphcn  «nth  Jeu  (TaectuniX 

by  moving  the  »lit  upwards,  to  see  if  there  are  any  diflerenoes 
observable  in  the  vap<jur,  fir»t  in  the  region  where  we  have 
intense  boiling  ami  volatili'ation  going  on,  and  in  the  neces- 
sarily cooler  rq^ion  where  the  arc  U  in  contact  with  (he  outer  air. 
Photographs  taken  in  thLs  manner  show  what  is  really  observed 
in  the  caseof  iron  under  these  circnm<tances.  Whether  we  u^'elbe 
artifice  of  a  borixontal  arc  with  a  vertical  slit,  or  a  vertical  arc 
with  a  horizontal  slit,  does  not  nuitter,  provided  we  keep  the  slit 
immersed  in  the  light  of  the  arc,  and  thus  reflect  the  li^ht  from 
the  poles,  and  at  the  same  lime  arran^  the  >lit  so  that  we 
can  comjiaiie  the  light  in  the  inleriur  portion  of  the  light  source 
with  the  light  nearer  its  b(<andaries — if  we  take  all  ^he^c  pre- 
cautions we  shall  ihcn  get  in  the  case  of  every  substance  juch  a 
result  as  here  exhibited  (Fig.  25).  We  have  in  the  centre  a  complete 
spectrum,  its  intensity  being  gradually  toned  down,  and  some  of 
the  lines  l)eing  left  t>ehind  a^  we  look  up  and  down  towards  the 
boundary  nhcrc  we  have  the  spectrum  of  that  porti  in  of  the  arc 
which  wa<i  the  la^^t  to  retain  its  luminosity  in  cuasequence  of  its 
cooling.  If  we  take  huriroas  from  the  central  portion  of  the 
diagram  to  the  point  furthest  distant  from  that  central  axis, 
we  find  at  last  the  light  becomes  absolutely  monochromatic. 
The  iron  vapour  at  this  di>tance  from  the  central  axis  really  was 
only  radiating  to  us  the  vibration  rendered  visible  to  us  by  that 
one  line.  As  we  get  nearer  and  nearer  the  centre  of  agitation 
the  spectrum  becomes  more  complex,  until  at  Icnjih  when  veiy 
near  the  central  axis  we  get  a  great  many  short  lines  iutruduced. 


Fia.  *4i— Amnccmcnt  for  oblainint  Ion;  and  ihort  line*.    Iiiiace  of  the 
horuoQtal  arc  on  sUt  pUte  of  Fp«curo«cope. 

$0  that  the  spectrum  at  that  |  oint  is  u<.>si  complex.  This  I  am 
anxious  to  draw  attention  to  with  some  insistence,  because  we 
shall  understand  .-u  once  the  terms  lon^  and  short  lines  from  this 
diagram,  and  about  thoiie  long  and  short  lines  there  nill  le  a 
great  deal  in  the  sequel. 

The  Agare  shows  the  much  QK»re  simple  »pectrum  of  sodium. 

In  all  cases  under  the  conditi>'ni  mentioned  it  i»  tjuite 


easy  to  obtain  photographs  of  Inng^i  and  shorts  ;  the  longest  line 
iu  the  middle  is  D,  that  to  the  left  the  line  is  the  green,  and  w  e 
ttnd  that  one  line  excels  all  the  others,  and  reaches  a  greater 
distance  from  the  central  axis  of  the  photograph. 

An  electric  lamp  can  be  arranged  to  show  the  long  and  short 
lines  uf  sodium  on  a  screen  ;  the  arrangement  is  raiher  a  deli 
catc  one,  but  the  point  is  that  we  have  not,  as  in  the  case  of  the 
other  electric  lamp",  venical  iKiles,  but  horin:intal  one',  and  wc 
have  a  vertical  slit  close  to  the  horizontal  poles  in  the  very  middle 
of  the  lamp,  so  that  if  the  experiment  is  carried  far  enongh  wc 
can  then  pruve  the  accuracy  of  the  statement  that  the  line  is  an 
image  of  the  slit,  because  the  slit  generally  melts,  and  we  see 
the  shajie  of  the  lines  \-aryinR  on  the  screen  as  the  melting  goes 
on.  The  lines  are  of  different  lengths  :  the  yellow  is  longer 
than  the  green,  the  green  longer  than  the  red,  and  so  uD. 

Results  obtained  by  this  method  have  a  very  important  bearing 
upon  evtry  question  connected  with  solar  spectroscopy.  When 
llicse  spectra  were  ob-erved — the  spectra  of  (belongs  and  short'-, 
of  course  we  had  a  perfectly  new  set  of  phenomena  to  deal  ^K  ith. 
In  all  preceding  spectra  all  the  lines  hid  been  practically  shuwn 
of  the  same  length,  or  else  the  lengths  had  represented  their 
intea'-itic.  But  here  we  had,  in  the  case  of  each  chemical  sub 
stance,  to  deal  with  the  remarkal'le  fact  that  when  that  chemical 
substance  was  examined  in  this  way,  !ome  of  the  lines  were  long 
and  some  of  them  were  short,  and  the  question  naturally  arose. 


Kis.  35. — Spcccruni  of  wdiuia,  thowiog  tbi  k>Bf  sal  ihon  lines. 

huw  is  it  that  some  of  the  lines  are  long  and  some  of  themsh  .rt  ? 
That  question  wa<  an  exceedingly  difficult  one  to  answer :  I 
do  not  know  that  it  has  been  thoroughly  answered  yet ;  but  while 
researches  were  being  made  for  the  .laswer  to  this  question  cer- 
tain general  statements  became  pos'-ible  which  are  of  very  con- 
siderable importance  to  us  in  our  inquiry.  Such  a  general 
statement  as  this,  for  instance,  that  if  we  talc,  say,  some  iror. 
observe  its  spectrum,  and  then  mix  some  mangane>e  with  it,  and 
obsei've  the  spectrum  of  ihe  mixture  :  if  the  quantity  of  man- 
gnnese  is  very  small,  we  shall  only  gel  the  loi^cst  line  of  man- 
ganese ;  if  the  quantity  of  manganese  is  increased,  the  next 
longest  line  n  ill  come  in  ;  and  so  on.  So  that  if  the  spectrum 
of  any  specimen  of  iron  was  photographed,  it  was  at  once  easy 
to  see  whether  there  was  an  impurity  of  marganese  in  that  iron. 
If  you  male  the  admission  that  the  spectra  of  iron  and  man- 
ganese, and  so  on,  were  the  spectra  of  bodies  not  decomposable 
at  the  temperature  which  yc  u  were  employing — if,  for  instance, 
there  was  a  great  quantity  of  nianganese  existing  as  impurity  in 
the  iron— you  got  a  great  many  lines,  and  of  course  with  the 
qiuintity  of  admixture  the  number  of  lines  would  go  on  increas- 
ing until  you  had  50  per  cent,  of  each,  when  you  would  have 
the  greatest  nnmbcr  of  lines  cf  iron  and  tlie  greatest  number  ol 
lines  of  manganese  you  could  ever  get  together,  but  in  no  CMe 
then  would  you  get  a//  the  lines  of  iron,  or  all  the  lines  of  man- 
ganese. 

The  great  importance  of  this  result  was,  that  it  enabled  any 
spectrosco|  ist,  or  any  chemist  w  ho  chose  to  take  the  lioable 
and  devote  the  time  to  it,  to  examine  as  to  the  existence  of  in.- 
parities  iu  different  substances  :  not  to  determine  the  absolole 
amount  uf  impurity,  but  enabling  him  to  say  that  in  -pccimen  A 
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there  is  a  greats  imparity  of  X  than  there  i«  in  tpecioaen  B,  or 
there  is  «  (rreater  impurity  in  5;>ccimen  V  of  article  A  than  there 
is  in  specimen  Z,  and  to  on.  The  Maiements  w«Te  not  alwolutc, 
hot  they  were  relative,  aad  being  relative  they  were  certainly  a 
very  gTemt  advance  00  anything  which  had  been  d  >ne  bifure, 
tiecau^  until  this  question  of  long.i  and  i^horts  was  intro- 
duced it  waa  almost  impoi&ible  to  tee  how  to  elicninate  im- 
purities. 

Tltere  wa»  another  matter :  it  was  easy  to  determine  the 
l)ehaviour  of  comi^oand  bodies  umlcr  the  action  of  heat  by  ^uch 
a  method.  For  instance,  if  we  tuok  the  -ialts  of  CAlcinm,  or  of 
Ktmntium,  sails  which  have  as  perfect  and  as  complete  spectra 
of  their  own  as  iron  itself — if  we  heated  ihcm  properly,  that  is 
to  >ay,  if  we  did  not  employ  too  high  a  temperature,  and  did  not 
(jive  them  a  chance  of  oxidising,  il  was  exceedingly  cnsy  to  see 
how  these  wiuld  behave  when  the  heat  was  gradually  increaited, 
an  \  it  wa.s  then  found  that  the  longeU  line  of  the  met.1l  was  always 
the  one  which  showed  itself  firiit.  In  fact  the  metal  always 
liehavcd  as  an  impurity,  and  brought  out  this  longest  line  first, 
in  exactly  the  way  that  the  smallest  quantity  of  impurity  would 
do.  Those  arc  small  examples  of  the  work  which  wxs  done,  in 
the  one  case  by  working  at  a  constant  temperature,  and  in  the 
cither  case  by  working  at  varying  temperatures ;  and  you  see  it 
was  possible  in  this  way  to  prepare  maps  in  which  all  the  vari  >u< 
impurities  of  one  substance  in  another  may  be  eliminate*!.  A  , 
diagram  will  explain  the  way  in  which  this  ne*  knowlcd^  could  ' 
lie  utilised.  We  have,  for  instance,  a  great  nnml^er  of  plijto-  . 
graphs  of  iron,  cerium,  vanadium,  and  a  great  number  of  other  ^ 


chemical  elements.  We  have  compared  the  spectrum  of  each 
of  the  chemical  elements  with  all  the  others,  comjrared  the  linrt 
of  iron  with  cerium,  titanium,  .nnd  so  on.  The  question  now  i  , 
Given  these  photographs  bristling  with  impuriiie* — for  if  there 
"were  no  im|mrities  pre^ent  in  these  jihotfigraphs  we  should  not 
know  that  our  pho'ograph  was  a  good  one-  -how  arc  we  to  produce 
a  map  which  shall  be  absolutely  purified,  in  which  none  of  the»« 
impurities  shall  have  any  effect  ?  This  diagram  ( l-i;r.  26)  will  show 
the  process  which  wa^  rendered  possiMe  by  this  long  and  short 
series  of  observations.  We  have  there  mapped  three  sjiectm,  with 
their  long  arnl  short  lines.  We  have  compared  A  with  H,  and 
we  find  that  in  the  photograph  which  gives  us  A  compared  with 
B  wc  hare  so  many  lines  of  the  two  sub-tances.  Now  we  sav 
if  U  exists  in  A  as  an  impurity,  the  longest  line  of  D  will  be 
there.  We  Itok  for  the  longe  t  line  of  H,  and  we  find  it,  and 
w«  |>ut  a  minus  sign  over  that  line  in  A  to  show  it  is  moM  pro- 
tiabiy  due  to  an  impurity  of  B.  We  then  ask  if  there  is  any 
more  B  in  A,  and  we  naturally  look  for  the  next  lonijcst  line 
of  B  ;  wc  find  that,  and  we  put  a  minns  sign  over  ihat,  and 
then  wc  look  for  the  next  longest  line,  and  mark  that  ;  then  we 
liiolc  for  the  next  one — it  is  not  there — then  there  is  no  more 
of  B  in  A.  In  that  way,  if  wc  knew  everything,  wc  should 
years  ago  hare  lieen  able  to  determine  a  spectrum  of  a  sulwtance 
A,  fro-n  which  all  traces  of  the  spectroscopic  effrcts  due  to  the 
presence  of  a  substance  B,  had  been  eliminated,  and  we  might 
go  on  with  substance  C,  ami  so  on,  and  in  that  way  eliminate 
the  effects  of  C  as  well  as  B  from  the  substance  A. 

I  am  the  more  anxious  to  insist  on  this  work  bccaa<^e  I  shall 


Fic.  »fi.—>');»s:'»m  thowiog  ibe  proccM  by  which  iminiriiici  uc  cliinltinlml  ftom  ipcctts.    'I  ht  lints  marked 

aoolhcr ;  tti »e  maikti]  4-, art  common  or  buic  linci. 


■  arc  due  to  tmpuhtici  of  air  substance  i 


have  to  show  subsequently  that  it  took  a  very  long  ti-ne  t  ">  exe- 
cute it  ;  that  the  work  is  of  a  very  rigid  nature  ;  and  that,  sn 
far  as  I  know,  no  other  suggestion  has  been  made  with  regard  to 
obtaining  jiure  s;tectra  :  and  of  course,  if  we  wi-h  to  study  the 
phytic*  of  the  snn  — especially  the  chemical  physics  of  the  sun—  | 
the  first  dcsidcratuTi,  as  KirchhofT  saw,  an<l  as  Angstrom  saw,  I 
and  ss  wc  all  see  now,  is  to  have  a  scrick  of  maps  absolutely  | 
and  cimplctely  K'yond  alt  suspicion.  1 
'ITiere  is  one  01  her  que-tion  to  be  referretl  to.    W»s  the  way  | 
iverfectly  clear,  taking  the  work  as  it  stood,  four  or  fivj  years  .ago  >  1 
l)id  our  chc  nical  theories  then  ex|>lain  all  the  f.icts  which  had  I 
lieen  gatheretl  by  many  men  in  many  land^  touching  this  ItKal-  | 
isatiou  of  the  solar  chemistry?    The  localisation  had  de, tended 
on  using  existing  maps  whether  taintcil  with  impurities  or  not, 
ob>er\'ing  the  lines  in  all  prominence^  and  s;i<its.  Was  everything,  j 
I  say,  quite  clear,  let  us  say,  five  years  ngo  ?    I  shall  have  to 
-Avyvi  that  things  were  liy  no  means  at  all  clear  ;  that  any  one  who 
took  the  trouble  to  bring  together  all  the  results  which  had  licen 
obtained  up  to  that  time  wtmld  have  found  not  only  that  there 
was  a  rift  in  the  late,  but  that  there  was  a  very  big  one,  and  that 
the  di'^cord  which  grew  ujx)n  one  as  one  went  into  detail  either  j 
with  regard  to  tlie  spectrum  of  the  spots  ur  with  regard  to  the 
s|iectruu)  of  the  prominences,  or  with  regard  to  the  general 
localisation  of  the  solar  layers,  was  really  very  much  more 
reuarkaljle  than  the  accord,  and  that  although,  of  course,  an 
immense  deal  bad  been  doike  towards  elaborating  a  view  of  5olar 
chemistry  a  great  port  of  which  would  stand,  still  there  was  a  { 


great  deal  which  required  a  considerable  amount  of  attention 
and  a  great  deal  mire  which  sugtrestcd  that  there  was  still  a 
hi,;her  light  to  be  got  before  we  coul  I  really  face  the  magnificent 
problem  with  which  wc  .ore  attempting  to  gr.applc, 

J.  Norman  I.ockver 
( To  be  c!<ntinufd.) 


ANCHOR  ICE 
T  N  an  address  recently  delivered  at  the  Annual  Convwilion  of 
the  American  .Sijciety  of  Civil  Fngincers  in  Montreal,  Mr. 
James  B.  Francis,  the  President,  gave,  inter  alia,  the  results  of 
his  observation',  during  forty  years,  of  anchor  ice.  Tlie  fol- 
lowing is  the  pa.ssage  in  question  ; — 

K  frequent  inconvenience  in  the  use  of  water-po^er  in  coki 
climates  is  th.it  |)cculi.ir  form  of  ice  called  anchor  or  ground  ice. 
It  adheres  to  stones,  gravel,  wood,  and  other  sniistances  fi>rming 
the  beds  of  streams,  the  channels  of  conduits,  and  orifices  through 
which  water  is  drawn ;  sometime<  raising  the  level  of  water- 
courses manv  feet  by  its  accumulation  on  the  bed,  and  entirely 
closing  small  orifices  through  which  water  \t  drawn  for  industri  it 
purjiO'CS.  I  have  been  for  many  years  in  a  position  to  ol>scrve 
its  effects  and  the  conditions  under  which  it  is  formed. 

The  essential  conditions  are,  that  the  temperature  of  the  water 
is  at  its  fretring-point,  and  that  of  the  air  below  that  point ;  the 
surface  of  the  water  mu?t  be  exposed  to  the  air,  and  there  uiusl 
be  a  current  in  the  water. 

The  ice  is  farmed  in  small  needles  on  the  snrface,  which 
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would  remain  there  and  form  a  '-hect  if  the  surface  were  not  loo 
much  .igitatei],  except  for  a  current  or  mavement  in  the  btxly  of 
water  sufliciont  to  maintain  it  in  a  constant  ttatc  of  intermixture. 
Even  when  (lowing  in  a  regnlar  chaottel  there  is  a  continued 
interchange  of  position  of  the  different  parts  of  a  ^t^eam,  the 
retardation  of  tiie  bed  cnu-cil  variations  in  the  velocity  which 
produce  whirl'-  and  eddies  and  a  gcncia!  in-lability  in  the  move- 
ment of  the  water  in  different  parts  of  the  section.  The  result 
being  that  the  water  at  the  bottoai  soon  finds  its  way  to  the 
surface,  and  the  reverse.  I  found  by  cxjiorinient^  on  slrainht 
can^s  in  earth  and  nusonry  that  rolanrcd  wntcr  ili>rh.-irf;cd  -it 
the  bottom  reached  the  surface  at  i  istaiiccs  varying  Irom  ten  to 
thirty  tinie-  !r.<-  depth.' 

In  natural  watcrcmrscs,  in  which  tlic  bed-  arc  always  more 
or  Ic-s  irregular,  the  disturliarice  would  be  much  greater.  The 
result  L'i  that  the  water  at  the  surface  of  a  running  stream  does 
not  remain  there,  and  when  it  leaves  the  surface  it  carries  with 
it  the  needles  of  ice,  the  sj  ccific  gravity  of  which  difTen  bttt 
little  from  that  of  the  water,  which  combined  with  their  small 
siM,  allows  them  to  be  carried  by  the  currents  of  water  in  any 
dtretBiiao.  The  converse  eflect  takes  place  in  muddy  streams. 
The  mud  is  apparently  held  in  siupenfion,  but  is  only  prevented 
from  subsiding  by  the  constant  intermixture  of  tbediiwant  parU 
of  the  stream ;  when  the  corrent  ceases  the  mad  nnks  to  the 
bottom ;  the  m/Bu  pnMm  oonpaiiigitt  being  heavier  than 
mtar,  mold  alak  m  Mdl  mlcr  ia  timv  incrsely  proportional 
to  thorite  ■ndspodfiegnnV.  Tfab,  I  Chiak,  is  a  satisfutarj 
cq^lualioii  of  (he  maancr  ia  ivhlA  tbe  ioe  innM  irt  tibo  mrfue 
finn  tomy  to  the  bottoMi  lUiodlMraMa  to  tt»  bottom.  I  flliak. 
is  OKBlalnod  by  the  phenoBMMQ  of  n^daUm  9an  obaenoA  bf 
Fmoagr;  ho  foaad  that  when  (he  wetted  surfaces  of  two  picem 
of  kowoe  pewed  (ofcihcr  tterfriwe  together,  and  Oat  Hbu 
took  shee  waAa  water  ena  wacn  above  the  freezing  point. 
VnS,  JOBM IX  Forbm  fbmd  tiiat  the  same  thinr  occurred  by 
own  eonlect  without  preasnre,  and  that  ice  wouM  become  at- 
tadied  to  odier  cnbatanocs  in  a  similar  manner.  Regelation 
WH  obaomd  by  these  philosophers  in  carefully  ananged  expert- 
meats  with  prei>ared  surfaces  fitting  together  accurate^  and  kept 
in  contact  sufficiently  long  to  allow  the  freezing  togetMr  to  take 
place.  In  nature  these  favourable  conditions  would  iddom  occur 
in  the  lawea  of  ice  commonly  observed  ;  but  we  mi»t  admit, 
on  the  eiitaiee  of  the  recorded  experimeoti^  that  under  particu- 
lar drcumstaaen  pieces  of  ice  will  freem  tofellier  or  adncK  to 
other  substaaominailiiatioiiaiAeii*  (here  eaa  be  ao  abebaetion 
of  heat. 

When  a  piece  of  ice  of  considerable  size  comes  in  contact  under 
water  with  ice  or  other  sobttance  it  would  usually  touch  in  an 
area  very  small  in  proportion  to  its  mass,  and  other  forces  acting 
upon  it  and  tending  to  move  it  would  usually  exceed  the  freezing 
force,  and  regelation  would  not  take  place.  In  the  minute 
needles  formed  at  the  surface  of  the  water  the  tendency  to 
adhere  would  be  mnch  the  same  as  in  larger  masses  touching  at 
points  only,  while  the  external  forces  acting  upon  them  would  be 
extremely  small  in  proportion,  and  regelation  would  often  occur, 
and  of  the  immense  number  of  the  ticcdlcs  of  ice  formed  at  the 
surface  enough  would  adhere  to  produce  the  efTect  which  we 
observe  and  call  anchor-ice.  The  adherence  of  \he  ice  to  the 
betl  of  the  stream  or  other  objects  is  al«ay-.  do-.'. n  stieam  from 
the  place  «hfre  they  arc  fonncd  ;  in  large,  stream's  it  is  fre- 
qneBtly  many  rriiles  below  ;  a  large  part  of  them  do  not  becnrae 
fixed,  but  as  they  come  in  contact  with  each  other,  regelate  and 
form  s[«>ngy  masses,  often  <if  con-ideral  uc  si/e,  which  drift  along 
with  the  current  and  are  often  trouble-Mme  iuipeditnent?  to  the 
use  of  water-power. 

Water-)KiwerN  "supplied  directly  from  ponds  or  rivers  or  canals 
fro?en  over  for  a  long  diq.uue  in)mediately  above  the  places 
frjin  which  the  water  Is  drawn,  are  not  osoally  troubled  with 
anchor  ice,  which,  as  I  bav*  ttiMd,  rcquiies  opea  water  «p 
stream  for  its  formation. 


UPOX  A  MODIFICATION  OF  WHEATSTONE'S 
MICHOPHONE  AND  ITS  APPUCABILITY  TO 
RADIOPHONIC  RESEARCHES* 

TN  August,  18S0,  I  directed  attention  to  the  fact  that  thin 
^  disks  or  diaphragms  of  vorioos  materials  hecou^c  sonoroas 
when  expo.«cd  to  the  action  of  aa  iateiadttent  beam  of  sunlight, 
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and  I  stated  my  belief  that  the  .sounds  were  due  to  molecular 
disturbances  produced  in  the  substance  comprising  the  diaplirsgm 
(Amer.  Assoc  for  Advancement  of  .Science,  ,\upu^t  27,  1880). 
Shortly  afterwards  Lord  Rayleigh  undertrok  a  mathematical 
investigation  of  the  subject,  and  came  to  the  conclusion  that  the 
audible  effects  «ere  caused  by  the  bending  of  the  plates  under 
unequal  hcatin;^  (Nai ure,  vol.  xxiii.  p.  274).  This  explanation 
has  recently  been  called  in  question  by  Mr.  Preece  (Royal  Sodety, 
Matdi  lOk  iSSi),  who  has  eipremed  tho  opinion  that  altho^ 
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vihnfian  m^be  prDdooed  in  the  diaict  bjtho  aeliaa  of  the 
iateimitlMt  beaa*,  tncb  vibiations  are  not  the  enae  of  the 

sonorous  effiects  observed.  Accoidbg  to  him  the  aiMal  diflarb- 
ances  that  produce  the  aonnd  arise  apootaaeomly  in  die  air  ilMif 
\ff  sudden  expansion  due  to  heat  commanicated  from  the 
diaphragm,  every  increase  of  heat  giving  rise  to  a  fresh  pnlse  of 
air.  Mr.  Preece  was  led  todiamra  the  theoretical  eKptmatinn 
of  Lord  Rayleigh  on  accooit  of  the  failme  of  opcriments 
undertaken  to  test  the  theoiy. 

He  was  thna  forced— by  the  supposed  insufiicieney  of  the 
explanatioB— to  seek  in  some  other  directioa  the  cause  of  the 


A 


a*Sliir«iR:  B,IXaplin«ni;  c,  Rtafing  IoIn;     Pirfbrmtad handlt. 

phenomenon  observe<l,  and  as  a  consequence  he  adopted  the 
ingenious  hypothesis  alluded  to  above.  But  the  experiments 
which  had  proved  unsuccessful  in  the  hands  of  Mr.  Preece  were 
perfectly  successful  when  repeated  in  America  mder  better  con- 
ditions of  experiment,  and  the  supposed  necesisity  for  another 
hypothesis  at  once  vanished.  I  liave  shown  in  a  recent  paper 
read  before  the  National  Academy  of  Science,  April  21,  1881, 
that  andlblt  aoonds  result  from  the  expansion  md  omriraetian  of 
dw  material  exposed  to  the  beam,  and  that  «  nri  to«id4i» 
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Tibration  of  the  ciiaphrajjin  accurr,  ca;i.-i':ili'  of  ]'jr  iiinci:'.^;  suiiDroui 
effects.  It  has  c->ccurrcd  to  nic  thai  Mr.  I'rcccc's  tailurc  to 
detect  with  a  delicate  micrnph  iic  the  sJiiDrom  vibrations  that 
were  so  easily  observed  in  our  experiments  might  be  explained 
upon  the  supposition  that  he  had  employed  the  ordinary  form  of 
Hughes'  microphone  shown  in  Fig.  i,  and  that  the  vilir;\tiog 
area  wa.s  confined  to  the  ceu'.ral  portion  of  the  di  i..  I'liOer 
such  circumstances  it  might  easily  hajipcn  that  both  the  supjxjrts 
(ad)  of  the  microph'ine  might  toU'.li  portions  of  the  diaphraijm 
nhich  were  practically  .it  rest.  It  would  of  cours*  be  interest- 
ing to  ascfrtiin  '.Oicihcr  any  such  I ocali.sation  of  the  vibration  as 
that  suppD^cti  really  uccurrtd,  and  I  have  great  pleasure  in 
showing  to  ynu  t'l-nif^ht  the  apparatus  b]r  HMItt  0(  wUdl  linn 
point  has  l>ecn  iavcttigateii  (^cc  J  iij.  2). 

The  instrument  is  a  mrxiificatii)n  of  the  form  of  microphone 
devised  in  1S27  bv  the  late  Sir  Charles  NVheat^tone,  and  it  con- 
lilts  essentially  of  a  stiff  wire  (a),  otic  end  nf  which  is  rigidly 
attached  to  the  centre  of  a  metallic  diaphragm  (n).  In  Wheat- 
Stone's  original  arrangement  the  diaphragm  was  placetl  directly 
against  the  ear,  and  the  free  extremity  of  the  wire  was  rested 
against  come  sounding  body,  liV.c  a  watch.  In  the  present 
aRangement  the  diaphragm  is  clamped  at  the  circumference  like 
a  tdephoM-dinphragm,  and  the  sounds  are  conTcyed  to  the  ear 
thnM^h  a  rabber  haring-tnbe  (c).  The  w  ire  passes  throngh  the 
perfbnted  handle  (d),  and  is  exposed  only  at  the  extremity. 
Whoi  the  point  (a)  wti  rested  igatnst  the  centre  of  a  diaphragm 

Ciriika  was  foeaned  an  {Mtnnittent  beam  of  sunlight,  a 
awtrieil  taM  was  puceiwd  by  applying  the  car  to  the 
iMMiMhtilbe  (C).  The  luftee  oF  the  diaphragm  thm  ex- 
pliona  with  the  point  of  the  nlaophone,  and  wudi  were 
'  in  all  fwitt  of  die  IDnainated  area  and  in  the  cone- 
j  aienoa  the  oOir  ode  «f  (he  diaphragm.  Oalride  of 
lerea,  on  boA  lidei  of  (he  dbplhnfn,  die  aoniidi  became 
weaker  and  weaker,  itntil  at  a  cartnm  diitanee  franflneaitre 
ui^  eolild  no  lonffer  be  peraei9cd« 

At  the  points  wlicre  one  would  naturally  place  the  supports  of 
a  Hughes  microphoBe  (see  Fig.  1)  no  wmd  was  ob<ervea.  We 
were  also  nnaUe  to  detect  any  audible  eftwls  when  the  point  of 
the  micropboiie  WU  Rsted  a^^inst  the  support  to  which  the  dia- 
phragm was  attadiad.  The  negative  result!^  obtained  in  Bmope 
Df  Mr.  Preece  mar  therefore  be  reconciled  with  the  positive 
rasafti  obtained  in  America  by  Mr.  Tainter  and  myself.  A  still 
more  curinus  demonstration  of  localisation  of  vibration  occurred 
in  the  case  of  a  Large  metallic  mass.  An  intermittent  beam  ti 
malight  was  focusscd  upon  a  brass  weight  (i  kilogram.)  and  the 
nrfiwe  of  the  weight  was  then  exi^ored  with  the  microphone 
shown  in  Fig.  3.  A  feeble  but  distinct  aouad  was  heard  upon 
tooching  the  surface  within  the  illumioaled  ana  and  for  a  inort 
distance  outside,  but  not  in  other  ports. 

\-\  this  experiment,  as  in  the  case  of  the  thin  diaphragm,  abso- 
lute contact  between  the  point  of  the  microphone  and  the  surface 
explored  w  as  necessary  in  order  to  obtain  audible  effects.  Now  I 
do  not  mean  to  deny  that  sound-w  aves  may  lie  originated  in  the 
manner  sugcc-sicd  by  Mr.  Precci',  l;ut  1  think  that  our  experi- 
ments have  demonstnucd  that  the  kind  of  action  dcacribca  by 
I^rd  Raylri;;h  actually  occiir>,  and  that  it  iinSeleBt  to  aeeoont 
for  the  aodibie  effects  observed. 


EXPERIMENTAL  DETERMINATION  OF  THE 
VELOCITY  OF  WHITE  AND  COLOURED 
LIGHTS 

'pHE  method  employed  in  tlus  research  to  measure  tlwvelQcity 
of  light  resembled  the  method  of  M.  Fiteau,  subsequently 
ciBploTed  %  M.  Conm.  A  revolving  toothed  wlicel  ii  employed 
in  the  anne  way  to  alter  flw  intensity  of  die  light  reflected  from 
a  distance.  In  the  fmscst  method,  however,  there  are  two  dis- 
tant reflectors  inst«ul  of  only  one.  They  are  separated  by  a 
distance  of  a  quarter  of  a  mile.  The  ob^enrinj;  telescope  and 
the  two  reflectors  are  almost  in  the  same  line.  The  observer  sees 
two  stars  of  light,  which  go  throngh  their  phases  with  different 
periods  as  the  toothed  wheel  is  revolved  at  iitcrcasing  spc«ds. 
One  star  is  increasing,  while  the  other  is  diminithing,  in  intensity, 
with  increase  of  speed  of  the  toothed  wheel.  The  speed  required 
to  produce  equality  of  the  light  is  determined  by  means  of  a 
chronoeraph. 

^Mooiinsinchaapfled  ai  givci  a  maxiaBn  of  one  star  at 
the  mnc  apeed  aa  a  mhifanim  enheother,  a  pair  of  ohierraliom 


eliminates  all  cause  of  douM  arising  from  varying  brightness  in 
the  stars,  and  ratio  of  the  width  of  a  tooth  to  &e  width  of  a 
space.  The  distances  were  observed  by  triangnlatUm  with  the 
Ordnance  Survey  iS-inch  theodolite,  nsing  as  a  base  line  a  side 
of  one  of  the  Ordnance  Survey  triangles.  The  sooroe  of  light 
was  an  electric  lamp.  The  vdodtiei  (onoontcted  for  late  of 
clodt,  aid  redoetioB  to  a  vaanim)  neaaimd  are  aa  ftOmra 


188.40S 

187,676 
186,457 
l8s,7SS 
186,495 

187,003 
186,190 

i»7,aM 


Mean 


188, 1  to 
188,079 

187,167  miles  a 


The  orrccrion  to  vacuum  is  -f  54  miles  a  second.  The  eer* 
rectioa  for  rate  of  clock  to  a  mean  .solar  time  is  -f  5a  miles  a 

second. 

Tlie  final  results  for  the  velocitx  of  tlie  lif^t  from  an  dootrio 
lamp  tW  eomeii  187,873  miles  a  iceaad,  or  30i,39t  Uleaetna 

a  second. 

Using  Struve's  constant  of  aberration  20'445'',  we  obtain  for 
the  solar  parallax  the  value  877",  and  for  the  mean  distance  of 
the  sun  93,223,000  miles. 

On  February  11,  1881,  the  reflected  star*  were  reen  to  he 
coloured,  one  reddish,  ihe  other  l.".iii~li.  The  particular  colonr 
of  a  particuhr  star  depended  upon  the  sjiecd  of  rotation  of  the 
toothed  wliecl.  Thai  -l.-vr  which  nas  increasing  with  increase  of 
speed  of  the  toothed  wheel  was  reiMi^b,  tlsat  one  th  U  wa^  dimi- 
nishing with  increa>e  of  <.;i«<xl  w."i>  bluish.  This  eem-  to  he 
caused  by  the  fact  that  blae  rays  travel  quicker  th.in  td!  rays. 

A  number  of  tests  were  made  to  judge  of  the  acc-.:racy  of  this 
co:iclusion,  and  they  confirmed  it.  In  the  final  arrangements, 
the  el  ctric  lit;hl  was  a^iicd  uix>n  by  a  bisulphide  of  carbon  prism, 
and  part  of  i  j  ure  vi«clruni  was  «*ed.  Differential  measure- 
ments were  then  made  to  find  the  difl'erenro  in  vclocitv  of  r  jta 
tion  of  the  lootlie  1  wheel,  rC  jUircd  to  produce  cqnality  of 
and  of  blue  U;;h;  .  The  most  convenient  mclluxl  was  to  use  a 
driving  weight  slijjhtly  in  excels  of  that  re<|uired  to  produce 
equality  of  the  liu'ht,  then  to  fix  to  the  pulley  cJirrying  the 
weights  one  end  of  a  piece  of  .stout  india-rubher  lulling,  the 
other  end  lieing  fixed  to  a  point  above.  This  gradually  dind- 
nisbcd  the  cfl'ccMvc  driving  vveiirht.  Tlie  equality  of  red  lights 
was  first  noted,  the  col  .ur  of  the  liijht  was  clunked,  and  the 
inter\'al  of  time  unlil  the  blue  li'.;hls  were  equal  was  measured. 
The  rate  ni  «|iich  thi-  india  rubV^er  diminished  the  speed  was 
afterwards  niea%urc<l  by  the  aid  of  the  chronograph,  and  thus 
the  dilTercnce  of  sp'ol  determined.  The  mean  of  •.)iirtv-5even 
determinations  in  thi-.  ar.d  other  ways  gave  the  result  tiiat  the 
difference  in  velocity  between  red  and  blue  lights  is  about  I*S 
per  cent,  of  the  whole  velocity,  blue  travelling  most  rapidly. 

The  general  conclusion  seems  to  be  supported  by  a  comparison 
of  the  velocity  of  light  measured  by  M.  Comu  and  Mr.  Michel- 
son,  where  tM  source  of  light  usually  employed  is  taken*  into 
oosudderation.  These  are  &e  only  aocorate  measnnmenti  of 
the  velodty  of  light  hitherto  pabadiid.  Th^  give  m  the 
followiaf  resolu 

UiuatSoMiarUabt 

The  sun  near  1 

Lime  liyht  ... 
Electric  light.., 


Michelson's  rcMarch 

Comu's 

The  present  ,, 

Classifying  the  sources  of  light  n  ed  by  Comu,  we  get  the 
foUowiag  approaJmate  leUtive  velocities  :— 


Vttocitr  >°  kite 

■  Second. 
...  299,040 
...  300,400 
...  301,382 


No.  of 
ObMnmiioDi. 

20 

...  77 
-  449 


fv-.iirrrr  of  Lijcht. 

I'otroleum  

Sun  rrar  horizon 

Lime  light  

AH  these  results  Mem  to  support  the  view  that  the  more  re- 
ftna(ihle  the  MMuee  of  light,  the  neater  ii  the  vdodlj.  Bn 
Oecridcaeeor  thepfaamt  obiemaoM^  indlaatlmaaewf 


Apl)»n«mati!  Relativ* 

Velix-ity, 

298,776  kilos. 
300^242  „ 
300,290  „ 
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velocity  for  lilnc  ovt  r  rc  l  li  ;ti!,  ceuiirn;  to  exceed  I  per  crnf.  of 
Uw  whole,  mu-4  rest  ujiou  the  merit  of  the  present  obMrniiont 
thMBidvcs. 

SCIENTIFIC  SERIALS 
"jfounud  of  iht  Royal  Mienucofical  Soculy,  June,  18S1,  con- 
tains  :  On  the  diatoms  of  the  Londun  Clay,  by  W.  II.  Shruli- 
sole,  with  ft  list  of  s|iec:e^  and  renuiki  by  F.  Kitton  (Ii:tte  V. 
F^.  1). — On  the  e^tilua^ion  of  apertM*  in  fbe  inicr.>i>co(  e,  hy 
Pn>f.  E.  Abbe  (woodcuts). — On  a  new  species  of  Hydroiera 
(Wallich),  by  Dr.  II.  Stolterforth  (//.  IritorMala),  I'late  V. 
Figs.  3>  3'—  Suu  nuir>-  of  current  researcbe*  relating  10  xou]o};y 
and  botany  (princi|)aily  Invertebnta  and  Cryptogamia),  micro- 
scopy, &c.,  including  {iri;;inal  communications  from  Fellows  and 
others.— ^roc«^ediIl^8  of  the  Society. 

Tlu  Scoltish  Naturalitt,  July,  1^1,  contains  uiKler  Tbytolugy 
— Dr.  Siirton,  on  tbe  genusi  U>nra  and  a  new  genus  aihed  to 
it. — Rev.  J.  Sicren.vfin,  Mycologia  Scotica  (continued). — ^I. 
Cameron,  the  Gaelic  names  of  plants  (continued). —  Dr.  F.  U. 
Whiu^  prcliminafy  list  of  the  flowering  plants  and  £enii  of 


SOCIETISS  AND  ACADEMIES 

ViBNNA 

Imperial  Aeadamy  of  Sciences.  July  7.— 1  .  Y.  Kiiriiigcr 
in  the  chair. — Dr.  T.  lloletschek  and  T.  v.  Ileptieigcr,  deter- 
mination of  the  elements  and  ephemeris  <>f  the  c<>met  «f  l88l4. 
— E.  Kathay,  on  the  sjnrrmagonia  of  the  .■Iniifio  myttfix. — F. 
Enter,  on  (jalvarjic  cou(>le»  conM^ting  only  of  chemical  clciiK'nts 
and  on  the  electromotive  f  rcc  of  bromine  and  iodine.—  C  Hli  ck, 
a  sealed  packet. — A.  Krczina,  on  new-  and  little-known  uieiC'^rx 
(thirtl  report). — A.  Schlo-ser  and  '/..  II.  .Skraup,  s^nthciicnl  ex- 
perimctu^  on  llic  tliin  liii  >cri<;s.  —  K.  Brin,  on  t'le  c ■n-liuitnts 
if  cojKiha  (Maiacailo)  ami  on  coninurcial  Cf»pailno  ami  nu^ta- 
oopaiKic  acid.— 11.  Wcidcl,  on  dichin  iliu-,.-  A.  inquiry 
into  the  mcclianics  of  iiitc-linal  anil  cutaiicuui  rcMuption.  —  Tb. 
OpeiichoKvky,  on  the  pressure  of  the  pulm<'>nary  citi  ul.rion. 

July  14.  —  I..  Kitiingcr  in  the  chair. — T.  (il.ix  and  R. 
KlemeTi>ii'uic/,  contritiutions  to  the  ihc  iry  of  int1auim.alion  (l-t 
part). — E.  .Sclierks,  on  the  action  of  metals  on  a  UriHiioi  roi  i mic 
ethyl  ether. — H.  Leitgeb,  on  d.'mf'uli.'ria  ,-i'r>if<!f!is,  I.  ilide,  a 
ftingu>  piraxite  on  feni-prothallia. — N.  v.  Li  rcn?,  <  n  the  action 
of  lead  me  al  on  p.juc.  nu  idiui'ins  of  nitrate  of  lead. — A, 
Adaninicwic?,  )irelimiii;kr)' note  on  the  microscopical  vcs  els  of 
hinmn  cord. — A.  \V.  Mei^«Is,  itu«lie<  on  It'e  ?  H.id  and  oekoid 
of  clitferent  vcrtcUrateii. — C.  iMti,  c  ntribulun^  lo  the  i  uowledgi- 
of  catcchin. —  T.  Kachlcr,  or,  ;hc  action  of  nitric  acid  on  some 
fatty  tmdics  made  by  usiiun.— S.  Exncr,  to  the  kDowlcJjre  of  the 


Paris 

Academy  of  Scieoc«t,  Jaly  18. — M.  WurU  in  the  chair.— 
With  regard  to  a  tdegiaffl  from  Gab^  about  a  recent  carthijunke 
and  detonations  preceding  the  shocks  M.  Boiv-Nin^Mnh 
having  beard  detoDaticMW  at  intervals  during  an 
» fal  S«0lh  America  in  iSsT.— ObMrvationt  of  ooaetA 
tSSt  aft  Fifia  Ofaimatory,  by  MM.  TIaiaaiMl  and  Bipmrdan.— 
'[keai7«f  the  pliM  lanoa  of  aoHda,  Ac.  (omtinnedX  by  M. 
\nilliuwii  Ob  Ae  rednetioa  of  qnadntk  Ibnni,  by  M.  Jonlan. 
"       '  I  OS  glycolic  ether,  and  on  oxides  of  ethylene,  by  M. 

I  the  trajectory  of  cyclones,  and  00 IM  annoonee- 
ted  by  lelasnphie  eablei^  tqr  M.  Fnye.  Com- 
Biidet  ha»  hiely  Mown  that  if  Manftias  and  K^nion 

eoarbon)  were  connected  by  means  of  a  cable,  tbe  latter  might 
iafomed  eighteen  or  twenty  four  hours  in  ad\-ance  of  the 
arrhral  and  direction  of  stornts.  M.  Brtdet  is  tryin<<;  m  i^et  thi-i 
project  realiited.— On  the  integration  of  a  linear  difTerentiul 
equation  of  the  second  order  on  which  cvcction  dc[H-nds,  by  M. 
Gyldcn. — EfTects  pr^  duccd  by  f-nli>hide  of  carl)  m  o  ,  vines  of 
BeaajoiaJa,  by  M.  Ilcnneguy. — Ephemerides  of  the  pianrt  (103) 
Hera  for  the  opposition  of  1S81,  by  M.  Callandreau. — On  the 
tails  of  comet*,  hy  M.  Flamniarion.  He  replies  m  M.  Faye,  and 
supports  M.  Hi'!ihc!ot's  theory  of  electric  illuminati  on. — On  the 
»falmiofs'ar.tirir!nij;h comets  byM.  Andr^.  The enlar^;enie>it  of 
dwifliagc  is  I  r  'ably  n  '-iinple  ef^t  of  dilTRicti'in  i»dic:itin;;  the 
pKienceof  v<lid  or  liquid  nuclei  in  the  ma«s  of  matter. — <  >n  a  funi-- 
tfcm  similir  to  modaUtr  functions,  by  M.  Poincarc. — I>i»tribution 
of  energy  in  the  normal  spectrum,  by  Prof.  Langlcy.  I  le  give); 
two  cunres  obtained  from  obscrvatioiu  with  his  new  insiiuiuciit 
for  a  diffraction  •pcotmm  after  and  before  xenilhal  absorption  by 
Tbe  cnrve  of  light  eoinddcs  almost  eiaetly 


with  that  of  beat.    There  i-.  enivrmous  abcorption  by  the  atmo* 
sphere  in  the  Idne. — On  a  method  en.iblinK  us  to  amplify  llie 
<iis]  I2J-  '  I  t    of  ihe  plane  of  pohuisation  of  light,  by  M.  H. 
Hrc'iucrrl.     When   monochromatic  luminous  rayi,  piLariaed 
rcciilnieiriv,  tra\er§e  a  half-wave  cryi'tallinc  plate,  the  emergent 
i.iv«  a-f  'V  hri^fsl  rrclilincarly  in  a  plane  which,  relalivelv  to  the 
f  ilir  I         IS  symmttric^il  v  ith  the  |)iane  of  (xilarisation 
■  f  the  incident  »  ivc*.    This  known  prof<rtv  is  ulilt^eil  for  the 
pnr|Hi  e    indic.iri-d.  -  On  (be  vtlocilics   of  prop-igallon  i.f  the 
iniUn  ma'ion  in  explosive       cous  mixture-^,  by  M.\!.  M.illartl 
and  1  c  t'hatelier.    In  one  form  of  app.imtuv  t  icli  end  i  f  the 
lube  has  a  lateral  orifice  comttiunicatin!^  through  a  caoutchouc 
tii^ienith  a  >m:ill  chamber  cI  j  c<l  wil!i  an  ci.istic  ineinliratM^ 
whicli,  bcin^  jire^^eil  outwanls  at  ihe  m.  menl  ..f  cxpl  «ion, 
affects  an  in-cril-in'i  s'yle.    'Ihe  propai^atin  in  ;lic  hirf^rr  lube  in 
not  of  normal  vcl>city,  u  le's  the  part  not  yet  inliamcd  rcmainsas 
restdnrtnjj  tbe  wh'  le  |-hrnonicnfm.     In  a  tulic  chwcd  at  one  end 
the  velocity  is  mnch  ^;realrr  if  the  cjas  f>e  fired  from  thy  doseil 
end.    Even  In  she  i.iher  ca*e  viol. ni  moven  cnls  ■ificn  occur  in 
the  tjnhumt  mass  anil  there  arc  v.iriou^  iriej^ularilies. — On  ihe 
decomposition  and  enlarj^en  cnl  <if  liands  of  ihe  rain^>.lw,  by  M. 
Rittcr.    Near  the  oWerver  (to  *  distance  of  ab^ut  i'5cmi.)  tic 
I  two  systems  of  cones,  with  parallel  axes  from  the  es-cs.  ny  which 
'  the  rain'  ow  is  defined,  are  quite  separate ;  thus  if  the  drops  are 
within  that  di-tance  one  slmild  sea  two  distinct  arcs  or  rint;^. 
Illostrations  of  this  deduction  and  others  are  given.— Un  the 
extraordinary  temperature  of  July,  1881,  by  M  Renou.  The 
lemperatme  of  37*  8  in  the  Park  of  Saint-Maux,  on  Ju'y  15,  >• 
undoubtedly  the  highest  CVW  MPeileBail  in  Paris  or  the 
environs.— On  hydnmlplnraHadil.  by  M.  Scbuizenbcrger.— 
Actioaof  talplMir«i«BtioiH  melallle  aolatioas  hyMM.  Filhol 
and  jtendanent,  Itde«onpoaestl»(lB  beat),  pradneiogaMi* 
or  kaa  complex  icMdoof >8e|)mtiM  aad  deterarinawn  of 
aInriiiaaaidondcs«f  nM  and  ahmniam,  by  M.  Cnnt— b« 
dmti7  of  magnesia,  SoUoving-         !■  pidimiHryM 

an  accomit  of  new  mya  of  axliacting  magnei-ia  mm  tlM  lartcr 
of  salt  marshea,  and  even  fnm  aea^water.— On  tejwydona  in 
I  G  reece  by  amhincnopc  and  Ptrumtfmm  rsWhidf,  hy  M.  tiiiunadiui. 
I  — On  the  ori^  of  tmnka  of  fossil  trees  perpendicniar  to  the 
strata  of  the  coal  formation,  by  H.  Fayol.— On  some  poiaia 
relative  to  anihracie  imaranity,  by  M.  Tou^taint.  — On  a  neip 
m«1ady  of  domestic  geese  olwcrved  in  the  Cotmnane  of  Viviers- 
les-Moniagnc<  (Tarn),  hy  M.  C'aravin-Cadlia.— Kxperimenis 
on  yetlow-fcvcr  paticnu  with  phenic  acid,  phaanta  Of  amnonia, 
&C.,  by  M.  de  LacaiUc— On  tbe  Cretaceaaa  lyMaat  of  the 
Nofthcro  Sahara,  fay  M.  Rotfamd. 
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FOSSIL  CRTNOIDS 
Mhmirts  dt  U  SocUU  PaUoiiMtg^ii*  Smm.  Moh»- 
grt^UtdaCriHtUtsFimUts  d$btSii^  ParP.de 
Loriol.    (Genive:  InpriBMrie  GwtIm  Sdwchudt, 

1877-1879) 

latugmpkia  CrhitUmum  in  Straits  Stueia  S/htrMt 

Fossilium.  Aucrore  X.  P.  Anf;elin,  Opus  po!;tumum 
edcndum  curavit  Regia  Academia  Scicntiarum  Suecica. 
Cum  TdMilic  XXIX  (HofaniK:  Scnsoii  et  Wallm, 

iS78.) 

PROF.  P.  DE  LORIOL  of  Geneva,  who  is  so  well 
knoH-n  for  his  research«  on  the  fossil  sea-urchins, 
has  been  occupying  himself  for  some  time  past  with  the 
study  of  the  fossil  Crinoids.  A  handsome  vohnne,  cen< 
sistinij  of  300  p,Tf;c5  of  text  nnd  twenty-one  somewhnf 
crowded  quarto  plates,  contains  the  results  of  his  voric  on 
those  discovered  in  the  stntMed  rodcs  of  Switseiland. 
It  originally  appeared  in  three  part?,  which  formed 
portions  of  the  volumes  issued  by  the  I'al.rontological 
Society  of  Swii/criand  for  the  years  1877-79. 

The  total  number  of  species  described  by  Prof,  de 
Loriol  amounts  to  13$,  of  which  thirty-nine  are  new  to 
scicnrc.  The  5cric5  commences  with  the  well-knowm 
"  Lily-Encrinite  "  t'rom  the  Muschclkalk,  and  ends  with  a 
species  of  D'Orbigny*s  doubtful  genus  **  C&HoeriHws" 
from  the  Nummulitic  F.occnc  of  Wcscn.  Palteosoic 
Crinoids  are,  of  course,  conspicuous  by  their  absence  ;  so 
that  Prof,  de  Loriol  was  not  hampered  by  having  to  deal  ' 
with  any  obaolete  system  of  dassificatioa.  For  the 
primary  diirisiaiis  of  tiie  dtie  he  adopts  Da)ard]«*i  modi- 
fication  of  Pictet's  system.  This  thrmvs  ?uch  very  diverse 
forms  as  Encrinus,  Apiocrinus,  and  Pentacrinus  into  one 
family,  the  PycHOcrinidts,  which  b  especially  efaataeteriscd 
by  the  thiclness  of  the  plates  of  the  crdyx. 

Each  of  these  gener.!,  however,  is  best  regarded  as  the 
tvpe  of  a  separate  funily.  In  fact,  Pictet's  "family" 
of  PycHocrinuies  includes  nearly  all  the  non-palasoioie 
Crinoids  or  Neocrinoidea  eocept  die  Camaiulaf  and  is 
far  more  coBytelieMlte  than  an  ordiaarjr  aookgicnl 

"  ^ily," 

Encrimis  and  Apiocrimus  are  fairly  wett  represented  in 
the  Jurassic  rocks  of  Switzerland.  Two  species  of  the 
former  genus  are  described  by  Prof,  de  Loriol,  one  of 
which  is  new ;  and  there  are  four  5t>cdes  of  Apiocrinus, 
one  of  which  is  new,  though  founded  only  00  the  cha- 
racten  of  tW  tICM.  BiiUerierhims  and  FmUttritms, 
however,  arc  ron^iderably  more  abundant.  Thirtv-three  ' 
species  of  the  former  are  described^  two  being  Liassic 
anc!  tlirce  Cretaceous  ;  while  there  are  no  less  than  lint]r> 
three  Ptntacrinu!  species,  six  of  which  are  OwtaoeoiM, 
and  one  from  the  Infra-Lias  (Rhaetic). 

Most  of  the  species  are  necessarily  founded  only  on  th« 
characters  of  isolated  joints  and  fn^ments  of  stem^  aiid 
aretlierefbre  only  of  prorirional  vahie ;  for  two  or  more 
joints,  the  markings  on  which  ditTcr  considerably,  may 
really  belong  to  diiterent  parts  of  the  same  stem.  Never- 
theless, after  making  allowance  for  these  possibihtiss, 
Prof,  de  Loriol  finds  a  considerable  number  of  different 
types  of  stem  which  are  confined  to  particular  horiions. 
Vou  xxiT.— Na  614 


They  thus  acquire  some  stratigraphical  valu^  and  it  is 
convenient  to  name  them,  but  the  names  can  only  acquire 

a  porTnancnt  vahie  (or  othcnvise)  when  we  are  acquainted 
with  the  calices  associated  with  the  stem-joints  in  ques- 
tion.  This  is,  unforttmately,  but  far  too  rarely  possible. 

The  genus  "Pentacrinus"  is  a  large  one,  and  it  is 
almost  necessary  to  separate  off  some  of  the  best  marked 
varieties  as  distinct  generic  types,  just  as  has  lx;cn  done 
with  ApiocrtHus.  Prof,  de  Loriol  has  attempted  this  sub- 
division in  two  cases,  in  one  of  which  he  seems  to  ua  to 
be  fully  justified,  thoiq^  we  cannot  -ay  the  same  for  the 
other.  He  attempts  to  re-establish  the  genus  Cninoerinvs 
of  Edward  Forbes,  to  include  tltose  species  otPfHtoeriina 
in  which  the  basala  form  a  complete  ring  and  cut  off  the 
radials  entirely  from  the  top  stem-joint.  The  characters 
of  the  stem  and  of  the  faces  of  its  component  joints  are 
identical  with  those  of  the  ordinary  PeiUacriHus  type ; 
and  there  is  so  much  variation  in  the  develojHnent  of  the 
basals  among  the  different  P.  nt  n  rinus  species,  both 
recent  and  fossil,  that  it  is  hardly  worth  while  to  separate 
oflToneof  the  extreme  terms  of  the  series  as  a  distinct 
genus.  Besides  the  fossil  species  mentioned  by  Prof,  de 
Loriol  C<w»<»mwj/j  would  include  the  recent  Pt'ntaerinus 
Miillerif  Oersted,  from  the  CaribV)can  .Sea,  P.  VVyvilU' 
Thamsoni  from  the  North  Atlantic,  and  P.  MacUarmus 
of  the  CAa/Arir^dredgings. 

The  genus  Balanocrinus  was  cstabli'-hcd  by  the  late 
Prof.  Louis  Agassiz  for  a  crinoidal  fragment  that  he  be- 
lieved to  be  a  calyx  with  an  attached  stem-jolDt;  and  he 
described  the  terminal  face  of  the  latter  as  resembling 
those  of  the  stem-joints  of  Ptislixcrintis  subttrfs.  Prof, 
dc  I  oriol,  however,  finds  this  fr.igmcnt  to  he  merely  an 
abnormally  swollen  piece  of  stem,  with  the  borings  of 
some  parasitic  mollusc.  But  the  stem-joints  of  P.  tvbteres 
have  rather  dtflTcrent  tcnninal  faces  fmrn  \ho^c  of  the 
ordinary  Av/Aji-z/'/M/j  species ;  and  ProC  de  Loriol  there- 
fore proposes  to  retain  the  name  Balanoerinm  for  this 
and  similar  forms,  in  which  only  the  rim  of  e.ich  joint-face 
is  crenulated,  and  not  the  central  ends  of  its  petaloid 
divisions  as  in  the  ordinary  Pentacn'niifir.  No  calyx  has 
ever  been  found  associated  with  stem-joints  of  this  nature 
except  perhaps  that  of  P.  Pt^itri.  This  name  was  given 
by  Edward  Forbes  to  a  specimen  from  the  Oxford  clay  of 
We>'mouth  that  was  described  by  ISaily,  who  did  not, 
however,  say  much  about  the  stem-joints.  Prof,  de  Loriol 
directs  the  attention  of  English  palaeontologists  to  this 
subject,  in  the  hope  of  finding  out  whether  Rally's  species 
is  a  Itn/i^nncHiitr .  Ii  it  be  so,  the  original  specimen 
would  acquire  additional  value  from  its  being  the  only 
one  with  the  calyx  preserved. 
I  The  well-known  genus  EuQi'ni,icn'rtus,  which  is  marlc 
the  type  of  a  new  family  by  Prof,  de  Loriol,  is  represented 
in  the  Swiss  rocks  by  nine  species,  ranging  from  the 
"Oxfordien"  to  the  "  N<<ocomien."  The  curious  form 
PkylUerinus  ■mMh  its  deeply  inci>ed  radials  was  described 
by  d'Orbigny  as  a  Neocomian  Blastoid  allied  to  !\-Kl'  f- 
mtUsj  but  it  has  become  less  interesting  since  Prof. 
Zittel  showed  it  to  be  a  near  ally  of  EugtHiaerhna.  It 
is  represented  in  Switzerland  by  nine  well  marked  species, 
which  range  from  the  Lower  Oolites  to  the  Neocomian 
deposits. 

Comatula  are  also  abundant  in  the  Swiss  rocks,  twelve 
species  being  described  by  Prof,  de  Loriol,  eleven  of 
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wluch  afe  new.  These  are  equally  distributed  dmnigli 

the  Jurassic  and  Crctaccoin  sei  ic-'  ;  but  there  arc  none  as 
old  as  our  own  Actinomctra  Cheltonetisis  from  the  Inferior 
Oolite  of  Gkmcestershire,  nor  as  young  as  various  species 
from  the  Mar^^stc  chalk.  One  of  the  Neocomian  species 
belongs  to  the  sub-genus  Ophiocritius  of  Semper,  which 
is  characterised  by  the  presence  of  five  undivided  rays. 
There  are  only  three  recent  species  referable  to  this  type, 
all  of  them  inhabiting  different  portions  of  the 
Ocean.  With  the  Comatuhr  must  be  included  two  species 
of  the  curious  genus  ThioliUricrinus,  recently  mentioned 
in  tliese  columns  (voL  xxiiL  p.  377)  as  being  a  permanent 
larval  form. 

Prof,  dc  Loriol  s  Monograph  with  its  abundant  illus- 
trations forms  an  excellent  supplement  to  the  fourth 
volume  of  Quenstedx's  wonderful  "  Petrefactenlcunde 
DeutscUands,*'  which  deals  with  the  Eneriniden.  Taken 
together,  the  two  works  give  us  a  very  complete  account 
of  the  Mezozoic  Crinoids  of  Central  Europe.  We  under- 
stand that  ProC  de  Loriol  is  now  worldly  out  the  French 
Crinoids  in  the  same  way  as  he  has  treated  the  Swiss 
oaes,  and  we  hope  that  he  will  be  enabled  to  complete 
this  somewhat  extensive_task  with  an  equally  satisfactory 
result.  This  will  render  n  similar  work  on  the  British 
Crinoids  more  than  ever  necessary,  and  we  trust  tiiat  it 
•  may  l)e  accomplished  within  a  reasonable  time. 

The  second  book  mentioned  at  the  head  of  this  article 
i-  the  late  Prof.  Angclin's  "  Iconographia  of  the  Silurian 
Crinoids  of  Sweden."  It  has  been  published  as  a 
posthumous  work  by  the  Swedish  Academy,  and  is  un- 
questionably the  fmest  work  on  Crinoids  that  has  ever 
appeared.  It  consists  of  twenty-nine  beautifully-printed 
folio  plates,  which  illustrate  the  marveOous  wealth  of 
Crinoids  and  Cystids  in  the  Silurian  rocks  of  Sweden. 
Some  of  the  figures,  such  as  those  of  CroUUterimis,  are 
excessively  intricate  and  they  are  all  admirably  dear  and 
well-arranged.  The  lamented  death  cf  the  eminent 
Swedish  pala^ntologist  has  unfortunately  prevented  these 
figures  from  being  as  useful  to  his  successors  as  they 
would  have  been,  had  he  lived  to  describe  them.  They 
h.ive  been  edited  by  two  of  his  colleagues.  Professors 
Lovdn  and  Lindstrom,  who  have  classified  the  genera 
and  species  according  to  the  system  which  they  found 
sketched  out  in  Prod  Angelin's  notes  and  manuscripts. 
I'nfortunately,  however,  the  classification  is  an  entirely 
unnatural  one,  depending  upon  the  number  of  bas;vl  plates 
in  the  calyx.  Wachsmuth,  the  chief  authority  in  America 
on  the  Palaeocrinoids,  has  akeady  pointed  out  that  while 
it  brings  together  very  distfaict  types  such  as  Rhodocrinus 
and  PoleriocrtHus,  genera  which  are  very  intimately  re- 
lated, such  as  Platyatuus  and  DUhocrinus,  are  widely 
separated.  Among  the  true  Crinoids  forty  genera  are 
figured,  comprising  176  species,  many  of  which  arc  new. 
They  are  arranged  into  twenty-three  families,  but  as 
these  are  not  defined  we  are  unable  to  kan  the  prineiflles 
upon  which  the}'  were  established. 

There  are  also  figures  of  twenty-three  Cystidean  species, 
arranged  into  nine  genera,  including  one  new  one,  which  fall 
into  three  sections,  the  Apora,  GcuuUipora,  and  Rkomtfi- 
Jlmt.  So  far  as  can  be  judged  firom  the  spedes  referred 
to  each  section,  Angelin's  classification  is  something  more 
than  an  introduction  of  new  names  for  the  three  divisions 
of  the  group  which  were  sketched  out  by  Miiller.  Neither 


of  the  three  genera  included  in  fhe  Apora,  Angelin,  ate 

ordinarily  referred  to  the  Aporitida j  \i\3.\.  Echinospkarites 
aurantium  and  CaryocysliUSt  von  Buch,  were  placed  by 
Miiller  among  the  Rkomlnferi  or  "  Cystideen  mit  Poren- 
rauten";  while  the  third  Rcnus,  MeffocystUts,  Hall,  is 
ordinarily  referred  to  the  Dip!iporiiid<r,  which  is  a  parallel 
group  to  the  Gcmellipora,  Angelin. 

As  in  the  case  of  the  true  Crinoids,  we  are  unable  to 
learn  the  principle  of  AngeBn*s  clusifiearion  of  fhe 
Cystidea.  It  is  not  likely  therefore  to  be  adopted,  at 
any  rate  for  the  present.  Possibly,  however,  it  may  stand 
(he  test  of  fotore  discoveries  better  than  the  Miilleriia 
system,  though  we  do  not  think  this  contingency  *  very 
probable  one. 

In  spite  of  the  inconsistencies  which  we  have  mentioned, 
the  "Iconogiapbia"  most  be  indispensable  to  every 
student  of  the  Paheecrinoidea.    A  glance  through  its 

pages  makes  one  long  to  see  some  really  j^oocl  illustra- 
tions of  our  British  species.  There  are  many  specimens 
of  the  utmost  beauty  and  novelty,  both  In  oar  pebUe 
museums  and  in  private  collections,  which  we  hope  wHI 
some  day  be  properly  described  in  a  "  Monograph  of  the 
Foesa  (Mnoids  of  the  British  Isles.'' 


OUR  BOOK  SHELF 

The  Counirui  of  the  World.   By  Robert  Brown.  VoL 
vL  (Laadfln;  Caasell  and  Ok) 

We  are  surprised  that,  alter  so  many  volumes  ef  tins 
work  have  been  devoted  to  the  description  of  America 
and  Asia,  the  whole  of  Europe  and  of  Africa  are  disposed 
of  in  a  singIevolumc,aconsiderablepart  of  it  being  devoted, 
moreover,  to  the  Turkish  Empire.  This  last  is  allotted 
58  pa^es,  whilst  the  whole  of  Europe  is  dealt  with  in  104 
pages,  and  the  whole  of  Africa  in  other  104  pages. 
Moreover,  why  should  Turkey  have  the  favour  of  re- 
ceiving thrice  as  mm  h  space  as  Russia,  which  is  actuaUy 
dismissed  in  only  eight  pages,  whilst  France,  Germany, 
Italy,  and  Spain  have  only  four  pat^es  each.  Docs  the 
Russian  Empire,  or  Spain,  with  their  variety  of  climate, 
of  soil,  and  of  population,  afford  less  interest  for  the 
general  reader  than  Asiatic  Turkey,  and  Italy  less  than 
Soiegambia  or  Liberia  ? 

It  is  obvious  that  racb  a  distribution  of  snce  most 
aflfect  the  entire  vafaie  ef  the  woric  Cofwnly  when 
rcaulmg  Mr.  Brown's  book  we  have  admired  in  many 
instances  the  talent  with  which  he  succeeds  in  con- 
densing in  to  very  few  pages  a  good  description  of  a 
country  ;  but  the  book  being  intended  to  afJ'ord  more 
interest  to  the  general  rc.ider  than  a  simple  text-book  of 
geography,  the  author  has  been  compelled  to  enter  into 
generalisations  which  cannot  but  give  a  false  idea  of  the 
subject.  Is  it  possible  that  the  reader  can  have  a  true 
conception  of  the  climate  of  1  r.m;  c  wlien  he  le.irns  from 
Mr.  R.  Brown's  book  that  '  the  climate  is  one  of  the  finest 
in  Europe — mild,  equable,  and  healthy,  in  spite  of  the 
hot  winds  from  Africa,  which  sometimes  impinge  on  the 
southern  districts,  and  the  chilly  '  mistral '  which  sweeps 
down  from  the  Alps  in  the  nocth"  ?  Or,  what  an  idea 
will  be  impressed  upon  his  mind  of  Flaris,  when  he  leams 
only  that  ""In  Paris  centres  tbe  most  poUsbed  society  of 
the  world.  From  Pkris  are  sent  forth  tk»  hotks^  Uu  lott- 
tu'ts,  the  pUfyms,  and  possibly  even  the  vices  which  are 
so  largely  aped  by  the  rest  of  the  civilised  world.  It  is 
the  city  of  pleasure.  But,  ronlran-  to  the  general  im- 
pression, the  morals  of  Paris,  if  not  high,  are  not  super- 
latively low;  for  though  these  arc  depra\ed  cooukI'i  ^"^^Y 

I are  infinitely  superior  in  many  respects  to  those  of  Vienna, 
Napiles,  Bodiarest,  and  even  Benin,  which  is  more  dr- 


Oigitized  by  Gopgle 


Angus/  4,  1881] 


NATURE 


307 


conqieet  aad  pnidhh."  All  this  is  quite  ngli^  bm  w  it 
a  deacripikBvafflqr  of  the  great  capital  ef  the  ContfDent? 
The  same  migkt  be  said  of  »U  the  other  coontries  touched 
by  Mr.  R.  BrawB  in  diis  vohnne.  All  ditt  he  >ays  is 

quite  correct,  and  we  do  not  find  such  blunders  as  are  too 
often  found  in  geographical  works.  But  the  necessity  of 
giving  the  render  a  generalisation  for  the  purpose  of  ren- 
dering tlic  book  HKire  interesting  often  leads  the  author 
to  make  such  generalisations  as  give  to  the  reader  a  most 
untrue  conception  ot"  the  subject.  We  must  regret  that 
Mr.  Brown  has  been  compelled  to  Condense  hii  .vork  in 
this  way,  and  thus  seriously  diminish  the  nduc  of  what 
promised  to  be  •  useful  and  tnistwoithy  oompilatlon. 

^^^tik.    Zur  vergUichenden  Physiolorie  der  Stimmi 
und  Spracht.  By  Dr.  F.  Tecbner.  (Leipng :  Eogd- 
188&) 


TiiK  exrellent  ^nrk  on  the  Physiology  of  I  nnpuage  puh- 
ii5:hcd  by  Dr.  1  echmer  under  the  above  title  forms  the 
first  volume  of  nn  Introduction  to  the  Science  of  Language, 
the  rest  of  whic  h  is  hereafter  to  appear.  We  have  little 
he>itation  in  .raying  that  it  is  the  be.^t  t-Jjunu'  that  exists 
at  present  nf  what  is  known  about  the  nature  and  forma- 
tion of  the  'iPurKls  wc  utter. 

Dr.  Techmer  has  been  well  prepared  for  the  taslc  he 
has  ondeitaken.  In  the  first  insunce  a  student  of  natural 
sciencet  he  next  devoted  himself  to  the  acquisition  of 
modem  Etnropcan  languages,  then  of  languages  so  remote 
from  ours  as  Chinese  and  Sanskrit,  and  finally  to  the 
itndy  of  comparative  philology.  Naturally,  however,  his 
earlier  studies  had  incuned  him  rather  to  this  inrestigation 
of  the  material  ef  speech  than  to  the  antiqnarian  re- 
searches of  the  Indo^Gennanists  or  the  psychological 
inquiries  of  the  school  of  Steinthal.  He  brought  to  the 
investigation  a  well-trained  mind,  an  intimate  .ncq-.iaintance 
with  physic-^,  acoustics,  and  physiology,  a  wide  range  of 
reading,  and  keen  observation.  What  he  has  tO  say, 
therefore,  is  well  worthy  of  attention. 

The  ground  he  covers  is  so  extensive  that  in  order  to 
bring  his  work  within  manageable  compass  he  can  do 
little  more  than  indicate  the  chief  facts,  methods  of  in- 
vestigation and  results  which  have  been  arrived  at  by 
previous  phoneticians,  along  with  copious  references  and 
notes.  These  will  enable  tne  reader  to  foUow  each  par- 
ticdar  point  into  special  detail,  if  lio  so  wish.  At  the 
same  time  Dr.  Techmer  has  not  been  content  with  being 
merely  a  passive  reproducer  of  the  ofinioos  of  odiers. 
He  has  camul^  tested  them  wherever  it  has  been  pos- 
sible, and  made  htdependent  experiments  of  his  own,  the 
results  of  which  he  lays  befiOK  us.  Hence  his  judgments 
and  criticisms  arc  always  of  value,  while  the  numerous 
and  carefully-drawn  illustrations  and  diagrams  which 
accompany  his  work  leave  little  to  be  desired. 

He  has  done  svcU  in  not  forgetting  the  comparative 
n'.ethcKl  in  his  treatment  of  phonetics.  Properly  to  under- 
stand the  physiology  of  human  speech  it  is  necessary  to 
compare  our  vocal  organs  with  those  of  reptiles,  mammals, 
and  more  especially  birds.  Jiiger  has  already  been  struck 
by  the  curious  relationship  that  seems  to  exist  between 
the  power  of  ^eech  and  walking  on  two  fte^  and  has 
eudenTomed  to  explain  it^  though  not  very  sueoessiiiUy. 

Perhaps  the  fact  that  is  most  bntqght  home  to  oar 
minds  by  a  study  of  Dr.  Tedmw'a  book  is  the  uncer- 
tainty and  obacunty  Aftt  still  haas  over  a  large  part  of 
phonetics.  Experts  still  differ  radically  on  some  of  the 
most  fundamental  details  of  the  science.  This  is  more 
especially  the  case  with  that  side  of  the  science  w  hir  h  has 
to  do  with  acoustics  ;  on  the  physiological  side  it  lends 
itscif  more  rc.ulily  to  obser\-ation  and  experiment,  and  the 
physiologi'  al  conditions  requisite  for  the  production  of 

{articular  sounds  are  consequently  much  better  known. 
Icnce  it  is  that  the  nature  of  the  consonants  is  far  more 
accurately  determined  than  that  of  the  vowels,  and  that  it 
will  be  long  before  all  the  dif&culties  connected  with  the 


formation  of  the  hater  are  tatisfiwtorilyitmevcd  The 
best  means  of  overcoming  them  win  be  a  »aeeestien  of 
works  like  this  of  Dr.  Techmer's,  at  once  ciMur,  precise, 
and  thorough. 

LETTERS  TO  THE  EDITOR 

[  The  EilitoT  i!c(!  net  koui  fiimifif  r,  'f-^  ntib'.t fcr  opinions  txfrtsstd 
by  hii  <i^rr/-.rcn,ioil' .    .\'(i/':,r  ,an  he  lo  re!urn, 

or  lo  (orrisfcud  itilh  the  urilcrs  of,  r/-;fcUd  tiianuhripts, 
A'e  notice  is  taken  of  anonj-mcus  com municaticns . 

[_Th*  Eiiilor  urgrntty  requests  cerreifondentt  to  keep  Ihtir  lelttrt 
at  short  as  possibU.  Tkt  frtssurt  on  his  sfaet  it  so  grtat 
that  it  it  impossiiU  etherwist  to  entun  the  a^teuratitt  mm 
if iommtimtationt  tontaininj^  inttrtttiiif  md  nmtfiieli,} 

flffi^  Ucdosa 

iKllr.  R.  H.  Moericfs  ''Notes  by  a  NifniHtt,"  on  the 
CleflfaMir,  pi,  J04,  a  anleus  habit  ef  MedvK  in  the  Mand  of 
Seala  Cms  Ifr^,  is  aantloBcAiViSi  their  lying  on  the  tops  of 
didr  nabfdlas;  its  tcalidsa  dfaecled  apmads.  I  think  voir 
raukis  nay  be  utmstad  to  faan  that  I  aave  frtquently  nodesd 
Medusae  hi  a  similar  podtkm  la  Ae  West  lodies.  A  few  years 
ago  I  was  qoaitercd  for  soaae  time  at  Pert  Royal,  Jamaica,  and 
in  the  chamicb  between  the  mangroves  I  obiamd  what  I  at  fint 
thought  were  AetincK  of  krge  sise  on  the  moddy  bottom,  hi 
about  eight  feet  of  water.  Tbey  were  very  nuneroas.  I  tlliied 
ore  up  with  (he  boat-hook,  and  was  sttrpriscd  to  find  it  was  a 
Medu.'a  tamed  npsidc  down.  On  being  disturbed,  it  Imily  con* 
tractcd  its  umbrella  in  the  usual  manner  and  settled  down  again 
in  the  o>ad  as  before.  The  specir^  ua.'i  abnut  a  foot  in  dian^eter  of 
nmbreilB,  and  dirty  while  in  c>  Icur.  I  never  .'^.iw  them  swinming 
in  the  msngroTC  creeks,  though  I  was  frequently  out  in  a  boat, 
and  they  were  at  all  tin-es  con  mon  on  the  bottom,  lying  as 
described.  Some  time  afterwards  I  saw  wh-it  seemed  to  be  the 
same  species  .at  St.  George's  Bay,  a  .'mall  island  about  ten  miles 
from  Belize,  Mondora.':.  It  wa.s  lying  in  the  same  pcsitirn  on 
the  mud  amongst  the  vargroTts,  in  about  four  feel  of  water. 
I  poked  reveral  up  with  a  stick,  and  they  ».|owly  t-vraia  for  a 
short  distance,  and  again  settled  down  on  their  umbrella's.  I 
believe  it  to  be  really  the  haWf  of  the  jjjecies  to  lie  cn  it.s  hack, 
0=  it  were,  ami  it  is  interesting  to  find  another  kind  in  the  ea.st 
acting  similarly.  M?ngrove  swamps  are  extensive  in  the  viciriiy 
of  Singafore,  f  ui  1  have  not  nf  ticed  any  Medoste  here  in  that 
position,  possibly  Vccanse  there  is  .i  considerable  tide  which 
leaves  the  irud  bare  at  low  water. 

I  think  I  h.-tve  seen  the  hal  it  iv  ticed  in  (omebook,  but  cannot 
recollect  where.  H.  ASCBn 

Foit  Canning,  Singapore,  June  aS 

Tvre  Kinda  of  Stamens  with  DUbten*  Pwctlom  in 

the  same  Flower 

The  followitif;  extract  from  a  letter  lately  rcccivtd  from  SJjP 
brother  Frilr  Muller  (of  Hhimcnau,  Prov.  St.  Cathanna,  Eiaw) 
contains  so  new  anil  curi>  an  cA  servation  that  it  will  pnlMllIy 
interest  the  botanical  readers  of  thi»  journal. 

"  A  =pecics  of  Hecria(Mela^t(  m.Tcca),  which  is  not  in 
here,  begins  in  my  garden  now  to  open  its  beautiful  red  I 


Flower  of  Heeria  »pcc..  liriKiiuirralty  ■li-ifcieJ     >.  tr pjU  .  petals; 
one  of  tbe  cnn«pi^"'^'*  ycll.-iu-  -mi'ifr'.  »Ahi:h  .ii-r^t!  ih'-  irFfcts;  a'  one 
of  Uk  iccontpieuous  mi  .mihcr-  ,  w  I  ich  in  wiJcr  the  ifiMti*.  wiih  pullcn  ; 
e,  coDDcclivc  of  thi*  aotber  ; /,  hnk  i  (  -.nii  connective  ;  it,  itigDia. 

remarkable  for  having  two  kinds  of  dilTercnily  coloured  anthcra. 
The  four  petals  spread  in  a  perpendicular  |>lanc ;  tlie  ydlowantlMIS 
(a')  of  the  four  ^horte^  filaments,  do  ely  pressed  together,  pro- 
ject from  the  middle  of  the  flower  ;  their  brit^ht  yellow  striliincly 
oonlraats  with  the  violet-shining  liiiht  red  of  the  corolla;  the 
longer  anthers  [a-]  are  red,  like  the  tilaments,  and  the  very  long 
eoanecthre  {e),  whieh  is  Icogthened  beyond  tha  point  of  inaertion 
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Into  .1  f  jrk  (y ),  with  twj  ycllijwi>h  p  iin's;  the•^e  joints  stand 
ckise  iiene.iih  tlic  ytLl  )w  a  ithc--,  whilst  ihc  apical  apertures  of 
the  red  anilicrs  are  placed  far  1x1  nv  them  near  the  sli,;nu  ; 
»IsT  the  style  nmi  the  stigma  (//)  arc  coloured  »<>  very  like  the 
eoruUa,  that  from  some  di>tance  neither  they  nor  the  longer  sta- 
mens can  l>c  .seen  at  alL  Any  large  bee  (like  XTlooont  Ctntiia, 
or  noin)>u>^),  when  working  oa  the  smtiller  aatMCt  Hi  <nte  to 
collect  [viilen,  would,  by  OMflac  the  connective  lorit  of  UwlnBer 
ooc'*,  presa  the  apertiirM  oiF tlielatter  a^in^t  Om  vMttnl lid* of 
its  abdomen  and  powder  it  with  poUen.  Until  now  I  have  ont^ 
leen  a  little  fly  (Syrpbidse)  and  Trigtma  ntficnu  visitin|(  thu 
flower,  both  loo  amall  to  CntiliM  it.  The  ily  taltM  aolMe  of 
the  ydlow  anthets ;  tkt  Trigonas,  too,  always  A  dow*  fint  m 
thaiei  bat  mo»t  of  th—  (the  more  eapetfaawd  laecliiMM?)  tarn 
IhM  fond,  and  go  to  larger  anthers,  wUoi  oftr  •  nore 
oofbw  tmUtu  Mwt,  tad  wark  on  them  with  their  iMndibles  or 
fjjf  tWm  ap  entiniy.  Even  if  larger  bees  acted  ia  the  sane 
waMMf  u  Trttona  rufUrm,  they  would  have  powdend  the 
MBlnl  wle  of  their  abdomea  before  going  to  ploM«r  th*  iMcr. 
Tbt  paUw  pC  both  Undt  «f  MtdMn  ia  «ytc." 

HsuttiniMSun 

Palxolithic  Implements  fa  the  Thames  Valley  at  and 

near  London.    Their  Comparative  Numbers 

IM  my  tjTiner  letters,  Nati  ke,  vol.  xxiii.  p.  604,  vol.  xxiv. 
^  SQ,  X  cited  iiiiiUncc--.  of  the  occurrcvicc  of  tlicsc  ol.jecU  at 
HSat  heijht.s  indicaun^  great  antiquity,  at  the  north  and  south 
^  London.  After  the  positiuns  of  the  iiuplcniciits  on  tlie 
diflerent  oI<l  river  terraces  are  con-.idurc<l,  their  number-,  as 
caiuiiarcl  «  ith  the  a  iiuuiit  of  material  excavatcil,  is  a  snliject  of 
oia-idcratile  iuterc-t,  .ii  llic-^e  nambers  indicate  ia  a  broad  way 
the  amount  of  humnn  p  ipulation. 

B<;f'irc  I  nive  th^  results  of  my  ovrn  cxiJCrienct:  1  ni;iy 
,.,y  lniL-  that  i  u.ivc  I  IJitiC  im;ili  tii'-iiU  in  %icw  !  ii  .t  lit 
twenty  y<--»rs.  I  iwvv;  n. .1 -c.irchoJ  Vn  ilwiii  myself  dunnj  all 
this  lim<",  aitlioujjh  at  lir.>t  1  couiranniy  IgoWc'!  ivcr  ]  aad 
road-,  foi  implc.uoiitv  an-!  ilai-e^  with  liule  or  no  rc-uj. 

T  li-iil  four  re.«  ii.s  for  lK;,;ui^iiiig  i  tborongh  cv..iiiiiiiriti<m  of 
tbe  I.oivdjii  ijravcis  : — i.  1  h.i  I  ioii^  tiken  a  great  luiercst  in  the 
subject.  2.\  bod  ]>ji'.icala.r^y  U'liict^i  the  implement  found  in 
fJray'i  Inn  I.anc  noA  in  ;:ie  lU  :L^h  .Mu.scum,  I  had  looked  over 
I  A.  l.aae  K<>x'»  coI]cciio:i  fn^m  Aeton  asd  Ealing,  ami  I 
knew  '^f  tvko  implcmcai!.  from  tiie  tcraveU  excavated  near  my 
own  li  ).i^e.  3.  I  fell  disipponitei  at  not  mcedne  with  Thames 
viillcy  impiemenU  myiclf.  4.  I  had  bcSD  onwdl  through  over- 
w  irV ,  and  my  doctor  told  me  I  ahoald  not  he  w«U  aoHiliU  I 
rr^rly  took  s  fottr>aulat  daily  walk. 

In  theeariy  qntaf  of  iSjS  I  dctensiaed  to  «slk  bmt  the 
London  graveb  sad  Bote  Os  oowtitttent  •toaec— not  walk  over 
the  roads  and  pits  floee  or  twice,  but  ten,  twenty,  or  if  need  be 
fifty  times  so  to  thoronghly  acquaint  mysdf  with  the 
stratification  and  maleriala. 

I  began  in  May,  187%  to  oamine  the  esSKVated  gravel  at 
■ClsptoB,  N.E.  iMAoLt  in  the  vaUey  of  the  Lea.  Here,  after 
•aoniiderafelt  aeaidii^gr  I  fewid  an  iaplenMBt  and  several  Aakes. 
ItfacnsMppedoattbefraielsfor  twentr-aeven  miles  in  a  line 
eait  and  west  of  North  London,  airi  wherever  the  ^vd  has 
basa  exposed  in  thoe  twenty-seven  miles  I  have  been  over  it  a 
gnet  number  of  times.  In  three  years — from  May,  1878,  to  May, 
1881, 1  fomd  exactly  one  hundred  implements,  mostly  lingalatc 
nunples  (a  few  ovate),  and  thirteen  trimmed  flakes  genuine 
Imptement-^,  but  w  orked  on  one  face  only.  This  is  equal  to  one 
llinidred  and  thirteen  perfect  specimens.  I  .il-o  found  twenty- 
one  lNrtt*ends  and  six  point-t,  nir:  '.iroken  in  Palrv  jlithic  time-', 
OtheiS showing  modem fractiu  1.5  ;  ■i.k--cr.ipers  six;  flakes  about 
one  thowand  four  hundred  ;  broken  fofsil  bone-,  teeth,  and 
mltl^  diicily  mammoth  and  horse,  not  uncomm  in.  Hammer- 
atones  of  qviartrite,  with  :il>r;\de«l  cn'N,  none.  Arv  innln.idixl 
quartzite  pebble,  such  as  the  !>el>liic  nieniione<l  \>s  Mr.  I*i-rc<--v.il, 
teaches  nothing.  Kven  if  one  end  is  abra  lcd  off,  it  mi^ht  have 
been  rubbe'i  of!"  by  other  pebbles  pBssin^J  over  it  »hii«t  natiir.illy 
fixed  in  the  bed  of  a  ^trcaai,  When  lx)tK  ends  of  .1  itiari.ite 
pebble  are  abraded 


One  seldom  see>  a  first -class  implement  resting  flat  and  deaii  in 
the  middle  of  a  road  or  pit.  Inviting  the  passer-by  to  pick  it  up. 
They  arc  usually  balf-buried,  with  only  part  of  the  ]K)int,  edge, 
or  butt  visible,  and  that  p.art  frequently  covered  with  clay  or  dirt, 
so  that  it  requires  a  sharp  and  trained  eye  to  distinguish  the 
implements  nid  flakes  from  die  ballast  with  which  th^  an 
incorporated. 

Is ^\SaM!vm^/n'^^^^^  how^HMy^tn^ptaMiifca^^ 
determine  tins  wtthaerteisty}  I  hoiMMr  aooid  saenrately  find 
how  naiqr  ailssgfJlMMtMl  dftft  I  hadieslkaiaMr,  and 

five 


\  efual  to  a  walk  of  aboot  te^  nOas 


■\A  the  .ibr;ulcd  l  Arl  ■ 


Jistifelly  difftrmt  coiaur  from  the  rest  <>f  the  n«bhle.  ^uch  astoivc 
is  probably  a  hammer-stone.  I  iiavc  --ci  ei-al  conunic  ex.implcs 
of  tbes«  of  Palaeolithic  atre,  i'U!  noi  n   n  the  Thaint->  valley. 

On  reading  these  iKitcs  -onie  ;«r  may  1<;  inclined  to 
exclaim,  What  a  large  number  of  im;ilcment-s  :  Ht.v  common 
these  objects  must  b<- !  My  reply  i-  ibcy  art-  iiv  no  means 
rowairtn.  bat  as  a  tale  txtrtrntfy  r»ft  and  mast  dtpiiuU  t»  Jtmd. 


iopleinetit. 

Of  course  the  impleawnts  may  be  more  frequent  In 
>es,  as  at  MUford  Hill.  Salbbsry,  and  Warien  Hill,  IG 

,  and  much  les<  frequent  in  others,  bnt  the  above  statement 
is  my  personal  experience  in  the  twenty-seven  miles  of  river- 
gravel  to  the  north  of  the  Thames  at  Loadoo.  Tbe  men  work* 
Mig  ia  the  roads  and  pits  often  qaestioned  me,  and  I  set  all  the 
naea  to  look  for  the  UBpLemcats  daring  my  absence  t  the  wkah 
of  the  mm  together  in  three  yaais  produced  tweatjr-two  SMtn 
implements,  ovate  or  Ungulate,  and  worked  on  both  sides. 

The  mere  accumuLition  of  impleoKats  was  by  no  means  my 
object.  I  felt  from  the  first  that  to  entirely  depcivd  npoo  work- 
men was  a  great  mislake,  as  all  ill-de(iaed  instruments  must  be 
lest.  I  therefore  personally  looked  out  for  genuine  new  things, 
and  especially  wished  to  ascertain,  if  possible,  what  the  implements 
themselves  had  to  teach  of  the  mm  ri'^o  madt  them,  bow  the 
implement!!  were  deposited,  and  if  po<isible  to  calculate  t!  cir 
age  in  years.  With  these  objects  in  view  I  have  kept  a  manu- 
script book,  giving  the  exact  circumstances  of  findini;  jf  every 
imjileroent  in  my  collection,  not  only  in  reference  to  the  miple- 
ments  belonjTng  to  the  1  liatDcs  Valiey,  but  to  nearly  aJl  the 
implerocatiferous  river-valleys  of  this  country.  Witli  e>4ani  care 
I  have  ke|<t  a  li>t  of  non-iioulementiferoas  position^,  ami  my 
experience  is,  the  luMcr  gravels  of  the  Thanwts  a.s  at  llxuruncr- 
.>>nulh  and  Laltcr^ea  are  Wreu.  As  toon  however  as  a  seventy 
or  eighty  feet  terrace  is  rcaehctl,  the  implements  and  flakes  crop 
np.  Two  implements  have  been  f  iund  in  the  Thame-  at  ll;im 
mersmith  ami  llattcr>.ca,  a?  recorded  by  Mr.  Lvans  ("Stone 
Implements,"  p.  52S),  bat  tke-e,  of  course,  were  washed  out  of 
a  bi<»her  l)c<l.  1  hare  f  mnd  several  flakes  and  an  implement  at 
Cl.ipham  Common  and  Battersea  Kise,  t'lit  hero  the  heiijhtv  .ire 
seventy  to  ninety  feet.  The  most  pcrsi-tent  swrchim?  .^t  I  nwer 
Battersea  and  llammersmith  has  pnxlaced  with  mc  .-ib^i  Uitci'. 
nuthiajT.  With  Your  permission  I  will  give  further  rc-ull»  in  a 
future  :<  Iter.  WoKTUtliaTOH  G.  SMtni 

125,  Orusvanor  ivoad,  Highbury,  N. 


THE  COMET 

WE  have  received  the  following  further  0 
tions  on  the  lately-visible  comet :  - 
The  appearance  of  a  large  comet  has  affordad  an 
opportunity  of  addiif  to  oar  kaowladge  of  these  bodies 
by  applying  to  it  a  new  meant  of  Mteeicli.  Owiii| 
to  the  recent  progress  in  photography  U  was  to  be  hopeo 
that  photographs  of  the  comet  and  even  of  ita  spectfuin 
might  be  obtained  and  peculiarities  invisible  to  the  eye 
detected.  For  such  e^cperiroents  my  observatory  was 
prepared,  bcc.tusc  tor  man',  ycirs  its  re-iour.  es  have  been 
directed  to  the  more  delicate  branche-j  ot  celestial  photo- 
graphy and  spectroscopy,  such  as  pliotography  of  stellar 
spectra  and  of  the  ncbulse.  More  than  a  hundred  photo- 
graphs of  spectra  of  stars  have  been  taken,  and  in  tbe 
nebula  of  Orion  details  eqtial  in  faintness  to  surs  of  the 
147  magnitude  have  been  photographed. 

It  waa  obviMa  tfant  if  the  comet  could  be  photographed 
br  le«  IImb  MkOHf*!  exposure  there  nmild  be  a  dMoce 
of  ofataininff  a  pliotafBiih  «f  the  spectrum  of  the  coma, 
especiaUy  aa  H  vas  pnteblc  that  its  ultra-^violct  rcfion 
consisted  of  but  few  lines.  In  examining  my  phoMctaptts 
of  the  spectrum  of  the  voltaic  arc,  a  strong  band  «[^«*n> 
of  lines  waa  found  abmc  n,  and  on  the  hypethCM  tlWt  tiM 
incandeacent  vapour  of  a  carbon  compoWM  MM  v 
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spectrum. 

Accordingly  at  fbe  fiitt  iWempt  a  p!ioto;^raph  ef  the 
nucleus  and  part  of  the  envelopes  was  obtained  in  seven- 
teen minute«!,  on  the  night  of  June  24,  through  breaks  in 
the  clouds.  On  succeeding  occasions,  when  an  exposure 
of  162  minutes  was  K'^cn,  the  tail  impressed  itself  to  an 
extent  of  nearly  ten  (Ic^^Tr-c^  in  lenp,th. 

I  next  triefl  bv  intcrpo'^inr;  a  direct-vision  pnsm  Ixrttveen 
the  sensitive  plate  and  the  object-glass  to  scctrrc  a  photo- 
graph which  would  show  the  continuous  spectrum  of  the 
moeus  aid  the  banded  spectnini  of  the  coma.  After 
an  exposure  of  eighty-three  minutes  *■  strong  picture  of 
the  spectrum  of  the  nucleus,  coma,  and  pot  ot  the  tall 
was  obtained,  but  the  banded  spectrum  waa  uwiipunweied 
by  the  coatbraeas  spectran. 
I  than  ^applied  the  two-prism  spectroscope  used  for 
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large  as  a  stu-  of  the  first  naanitude.  The  dircctiOB  o* 
the  tail  did  not  difo  fciy  nmoi  ftmn  the  oooMl^a  spfa 
rent  course  and  aeemed  anctevt  to  It,  contrary  to  what  w 

usually  obscn'cd  with  other  comets,  with  a  piower  of  iai( 
on  a  44-inch  achromatic  I  saw  a  curve  of  light  extendiag 
like  wings  on  each  side  of  the  head,  and  outside,  with  a 
diirk  space  between  them,  appeared  a  large  envelaptnff 
curve  of  inferior  brightness.  I  fancictl  at  times  that  T 
could  di^ccrn  a  very  faint  third  cn\ elope  oul--.;de  all. 
These  curves  extended  farther  in  the  direction  of  the  tail 
on  the /oilo-wing  side  than  on  the  other,  tbougli  it  was  00 
the  latter  or  preceding  dde  that  the  tal  ahoved  the  hast 
definition. 

On  July  S  the  comet  seemed  much  dbnialahcd  in  light 
and  magoicude,  though  the  nucleus  was  still  brightly 
steHar.   I  coold  now  see  only  the  inner  ligbt-cur>-e  ex- 
tending 00  both  sides  of  tite  comet'a  bead,  and  through 
ataltar  specttum  photography,  anticipating  that,  althoogh  t  it  on  the  fdlowing  &ide  I  distinctly  observed  a  small  star 
thit  dkimratiaa  of  light  would  be  serioc^^  after  passing  I  shining,  as  it  would  appear,  with  undiminished  brightness. 


through  the  slit,  two  prisms,  and  two  object  j;lasscs,  yet 
the  advantage  of  bcinj;  able  to  hasc  .1  ui\t.iposed  com- 
parison-spectrum would  make  the  attempt  desirable,  and, 
moreover,  tb.c  continuous  spectram  beinp  more  weakened 
than  the  banded  by  the  increased  dispersion,  the  latter 
would  become  more  distinct. 

Three  photographs  of  the  comet's  spectrum  have  been 
taken  with  this  arrangement  with  exposures  of  rSo 
minutes,  196  miauteSi  ajid  238  minutes,  and  with  a  com 
parison  spedmm  on  each.  The  continuous  spectrum  of 
the  nnckus  was  plainly  lean  vbile  the  photography  was 
in  pragRM.  It  will  take  some  time  to  reduce  and  discuss 
tbaae  photagiaphaaBd  prepare  the  aaailiarjr  pbotc|rapha 
which  win  be  Mccaaaty  for  dieir  imerpfetatioua  For  the 
preaeat  it  aaAoci  t»  aay  that  the  most  atiikiog  feature  is 
a  heavy  hnd  above  H  which  is  divisible  into  Bnes,  and 
in  addition  two  faint  bands,  one  between  G  and  M,  and 
another  between  /;  and  H.  I  was  very  careful  to  stop  the 
exposures  before  dawn,  fearing  that  the  spectrum  of 
daylight  might  become  superposed  on  the  comctary 
spectrum. 

It  would  seem  that  these  photographs  strent;then  the 
hypothesis  of  ilie  presence  of  carbon  in  comets,  but  a 
aeriea  of  coaspaiisoos  will  be  necessary,  and  it  is  not  im- 
probaUt  that  a  pat  «f  the  ipectran  may  be  due  to  other 
tihininiBL  Henry  Drafbr 

371,  MatCsaa  Aveirae,  Mew  Yoik 

My  first  view  'of  the  comet  was  on  June  25,  when  it 
appeared  through  a  momentary  opening  in  the  clouds, 
with  a  nucleus  that,  in  size  and  brightness,  seemed  to 
equal  Venus  .it  her  best.  The  tail,  immediately  at  its 
commencement,  was  exceedingly  bright  also,  hut  I  could 
see  no  more  of  it  then,  nor  at  a  second  view,  also  mo- 
mentaiy,  when  little  more  than  the  head  wa«  visible. 
Notwithstanding  the  immense  development  of  tui  shown 
byAenuitcoaxtof  t86i  it  could  not  compaie  for  an 
imtant  m  brightneas  with  the  naeleai  «f  the  pieaent  one 
as  I  saw  it  on  June  25. 

On  June  27  I  again  obierrad  it  imiderfuSy  waned  in 
Hght,  with  a  tail  plainly  traceable  for  ten  degree^  and 
pomting  directly  to  the  Pole.  The  tail  was  slightly  curved 
to  the  right ;  that  is,  it  was  convex  to  the  upparcn:  east, 
or  on  the  preceding  side,  and  was  l>rit;liieil  and  best 
developed  on  that  side.  There  was  no  time  for  observa- 
tion with  the  tck-Si.-opc  when  the  clou  ls  shut  up  the  skies 
for  the  remainder  of  the  night. 

On  the  next  night,  the  28ih,  I  got  a  view  with  the  tele- 
scope, and  by  an  observ'ation,  which  was  much  inti  rfered 
with  DT  clouds,  I  made  out  the  position  to  be,  in  Right 
Aseendon,  <h.  sSm.  44i-*and  hi  Dedbiation  6f  iif  53  ,  at 
lah.  lym.  Greenwich  mean  time.  The  comet  was  pro 
gressively  waning,  but  the  tall  seemed  still  about  10' 
long,  and  pointed  to  the  PoiUr  star.  The  micleo^  thoogb 
growing  smaller,  was  itiU  aMeidini>r  hrUliaal,  and  as 


The  preceding  side  of  the  tail  was  still  brighter  and  better 
defined  than  the  following.  I  made  the  comet's  position 
a;  i.>h.  G.M.T. Right  .Ascension  7h.  49m.  jSs ,  and 
Dc(  tination  79'  if  21". 

(  n  July  II  it  \v.is  still  further  diminished,  and  in  the 
bright  moonlight  there  was  no  longer  any  light-curve 
traceable  in  my  telescope.  Ihe  nucleus  however  con- 
tinued remarkably  bright  and  star-like,  and  there  was  an 
e  tensive  ncbtdosity  round  it.  The  tail  might  be  traced 
by  the  naked  eye  three  or  four  degrees.  1  h.ad  on  this 
night  a  very  satisfactory  micronu  trical  observation,  but  I 
have  not  as  yet  been  able  to  perfectly  identify  the  star  of 
comparison.  The  calculated  light  of  the  comet  was 
scarce  more  than  a  tenth  of  what  it  was  on  June  32.  It 
is  now  fast  receding  out  of  naked-^pe  ^w,  and  of  little 
interest  except  for  marking  its  positiOB*  This  00  July  20, 
at  I2h.  :om.  G.M.T..  I  made  to  be  Ilk  t7m.  47s.  in 
R..A.,  and  82'  9'  2"  in  DctUnation. 

.Scha;l>crlc's  comet  is  now  well  in  view,  andwoold  he 
visible  to  the  naked  eye  only  for  the  brightness^  of  the 
sky  where  it  is  moving.  The  weakest  binocular  is  suffi- 
cient to  show  it,  and  it  is  rapidly  gaining  in  brightness. 
On  the  27th  inst.  it  appeared  to  me  with  a  stellar  rt:f  Icus 
and  a  tail  visible  for  about  half  a  degree.  I  made  its 
position  at  1^  15m.  G  .M.T.  «  6h.  14^.  4«s-  R-  Ascen- 
sion, and  43"  S9  10"  in  Declination.  The  observation 
was  diffioih  owfaig  to  the  hrigjhtness  of  Ae  sky  and  t» 


clouds. 

Millbrook,  Tuam,  July  28 
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A  POPULAR  ACCOUNT  OF  CHAMELEONS'" 

THE  animal  to  whieh  I  propose  especially  to  'If^ 
your  attention  to-c'ay  i^  one  which  has_  been  the 
subject  of  many  observations,  and  has  inspired  great 
interest  from  the  most  ancient  tinu-s. 

Its  name  "cbamxlcon"  is  derived  from  two  (.reck 
words  signifying  "Ground-lion,"'  a  name  singularK  map- 
propriate,  SUiCe  It  is  one  of  those  creatures  which  are 
specially  iitted  by  their  oreanisaUon  to  live  on  trees,  and 
whidi  aie  cemperativaly  iU  at  ease  when  on  the  surface  oi 
the  earth. 

It  is  by  no  means  surprising  however  that  this  creature 
should  have  attracted  the  attention  it  has  attracted,  such 

is  the  singularitv  of  its  appearance  and  the  pecnliarittcs 
of  its  Ii.ibils  and  properties.  Neither  is  it  surpnsmg  that 
it  should  have  occasioned  many  errors  and  saperstltions 
when  we  consider  the  erroneous  beliels  cwrrott  amoogH 
ourselves  with  leq^  10  our  own  toads  and  sloiw^wofms, 

^''Aristotle  was  acquainte  1  a.  u  as  to  be  expected  m'  h;.m* 
with  the  singular  motions  of  us  eyes,  but  even  he  fell  into 
cAm*  mrtmii  mitf  ahes  resoeetiMt  it  and  he  Wis  vs  that 


■  Ucture  defivMd  SI  dw  Xoolagkd 
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it  has  no  spleen  and  no  btood  exc«pt  in  the  vicinity  of  ita 
head  and  eyes.' 

Pliny  is  careful  to  restate  these  eirors,  and  further  tells 
us  that  it  lives  without  eating  or  drinking,  and  though 

EUlyan  inofTensive  animal,  becomes  terrible  in  the 
ays.  He  also  adds,*  on  the  authodtjr  of  Demo- 
diat  it  bas  the  power  of  attractiof  to  the  eerlli 
birds  of  prey,  so  that  they  become  in  turn  the  prey  of 
other  animals,  and  that  its  head  and  neck,  when  burnt  on 
oak  charcoal,  will  cause  thunder  and  r.iin  to  occur  simul- 
taneously. On  the  other  hmd,  he  rcjectis  as  fabjious  the 
Grecian  belief  that  its  rir;ht  leg  cooked  with  a  certain  herb 
has  the  po  Tcr  of  making-  a  person  invisible;  that  the 
tlu,i:li  o:  Its  left  le^j  mixed  with  sow's  niijk  will  induce 
gout  if  the  foot  be  rubbed  with  the  coLiipound,  and  that  a 
man  may  be  made  to  incur  the  hatred  of  all  his  fcUow- 
Citiiens  by  having  bis  gate-posts  anointed  with  a  mixture 
of  dianueleoo's  Totesnne  and  the  renal  lecKtion  of  an 
ape. 

Aldrovandus  informs  us*  (on  the  authority  of  older 
writers)  that  if  a  viper  passes  beneath  a  tree  in  the 
braacbet  of  which  a  enanueleon  is  perched,  the  latter  wiO 

let  fall  some  of  Its  saliva  upon  the  viper,  which  is  thereby 
killed ;  and  he  further  tells  that  elepnants  sometimes  un- 
wittingly eat  chamajleons  amongst  the  leaves  of  the  trees 
on  which  they  feed,  and  that  the  meal  is  a  fatal  one 
un'iCvi  the  elephants  have  recourse  to  the  wild  olive  as  an 
antidote.  Gcsner  in  his  History  of  Animals'  has  care- 
fully collected  all  these  :  alj'oi. 

But  though  more  accurate  knowledge  has  dissipated 
many  errors  and  destroyed  many  superstition  j  with 
respect  to  the  chimselcon,  yet  such  knowledge,  far  from 
detoacdng  from  tfie  interest  of  our  subject,  has  made  it 
more  than  ever  an  object  of  scientific  wonder  and  intelli- 
gent admiration. 

My  doty  to-day,  as  I  understand  it,  is  to  eoaUe  you  to 
give  a  rational  aatwer  to  the  question,  '*Wbat  is  a 
chamseleon?"  and  dierefore  to  give  you  an  accurate 
genera]  notion  of  what  the  creature  is  in  itself,  and  in 
what  relations  it  stands  to  the  world  about  it  Let  us 
first  look  at  the  animal  itself.  It  has  a  wonderfully  lean 
and  hungry  look,  and  is  in  fact  a  hungry  animal,  and  keen 
in  pursuit  of  its  insect  prey  at  the  present  warm  season. 
Its  trunk  is  often  greatly  flattened  from  side  to  side, 
though  sometimes  swollen  and  inflated.  It  is  never 
flattened  from  above  dn  , vnwarcls  (;is  in  so  many  lizards), 
but  deep  and  raised  up  from  the  ground  by  the  animal's 
long  legs.  Its  head  is  Urge,  and,  in  sliape,  somewhat 
triangular  when  seen  in  profile,  and  its  upper  surface  is 
bounded  on  each  side  by  a  prominent  ridge  extending 
from  the  muzzle  to  the  hinder  part  of  the  head  or  occiput. 
There  is  hardly  any  nedc  externally  distinguishable. 
The  liinba  (of  widdi  tlieie  an  two  pairs)  arc  long,  uni- 
fbraily  denoer  members,  each  terminated  by  a  paw  in 
At  form  of  a  pair  of  pincers  There  is  a  very  long  uil, 
also  slender  and  curled  towards  its  extremity,  so  as  to  be 
able  to  grasp  firmly  any  object  about  which  it  may  be  rolled. 
The  s'<in  is  rather  soft  and  distensible.  It  is  similar 
al'  over  the  body — not  sraly  ;'.is  in  most  lizards),  but  beset 
with  small  horny  tubercles  which  become  more  close-set 
and  flattened  along  the  mid-line  of  the  back  and  of  the 
belly  (where  the  tubercles  project  in  a  serrated  manner),  and 
also  on  the  head.  The  mouth  of  the  animal  is  very  wide, 
but  its  lips  meet  so  exacUy  tliat  when  closed  the  situation 
of  tte  mouth  is  not  rtniSfy  distinguishable.  The  nostrils 
ai«  mali  and  open,  one  on  tack  side  of  the  muzzle,  a 
little  bdiind  iu  wbi.  Tbe  eyes  are  very  large,  but  the 

Kminent  eydbws  are  covered  by  skin  like  that  of  the 
iy.  except  at  a  mbnte  central  point  where  there  is  a 
small  opening  like  an  external  pupil.    Thiub  instead  of 

*  See  hi»  "  Hnloipr  of  AnimaJs ,"  bo>k  ii.  dupier  rii. 

■  S«e  hit  Vwk  Tiii,  Panckonckc't edition,  Puis,  iS:o,  vol.  v.a.*i|. 

1  See  hi*  buok  urviii.  dtapter  xxix. 


two  ^elids,  as  in  ourselves,  there  is  one,  formed  as  it 
were  by  the  ahnost  complete  junction  of  two  such  as  ours. 

What  is  however  much  more  remarkable  than  the  form 
of  the  eyes  is  the  manner  in  which  they  can  be  used. 
When  we  look  at  any  object  our  eyes  always  move  simul* 
taneoasly,and  are  diiectedas  much  as  poisifale  towards  tbe 
same  object  We  can  dins  make  them  converge,  and  we 
can  restoce  the  axes  of  our  eyes  to  a  panlld  position, 
but  we  cannot  make  them  diverge  or  direct  one  eye 
upwards  and  the  other  downwards  at  the  same  time. 
This  limited  power  of  motion  in  our  eyes  is  with  us 
innate  and  natural.  Indeed  such  is  the  tendency  to 
si  aultancous  action  m  our  own  eyes,  that  the  very  eye- 
lids of  our  two  eyes  natur.iliy  move  together,  and  it  is 
only  by  repeated  efibrts  that  we  obtain  the  power  of 
moving  them  separately.  The  art  of  winking,  then,  is 
not  an  original  gift  but  an  acquired  accomplishment, 
and  this  is  especially  the  ease  with  that  re&ned  winking 
which  consists  of  a  icarody  perc^tijle  motion  of  the 
upper  eyelid  only. 

In  the  cfaaasdeon  tbe  motion  of  the  eyes  is  not  thus 
limited.  It  can  move  them  witb  complete  independence, 
and  can  rimultaneously  direct  one  eye  upwards  and  fer> 
wards  while  the  other  gazes  downwards  and  backwasdSi 
As  far  as  I  am  aware,  the  chtmwkan  is  tbe  only  aaimal 
which  possesses  this  power. 

But  the  chameleon's  eye  has  a  very  notewofdiy 
ternal  structure.  In  ourselves  the  special  organ  <rf  s^ht 
is  an  cxceedinglv  delicate  membrane  called  the  "retina," 
which  is  spread  out  over  the  back  of  the  inside  of  the 
cyebill.  This  membrane  is  composed  for  a  part  of  its 
thickness  of  certain  most  minute  structures  termed 
"roili  and  cones*  which  are  placed  side  by  side,  one 
end  of  each  being  directed  outwards,  and  its  other  end 
towards  the  interior  of  the  eyebalL  At  that  part  of  the 
human  retina  which  is  directly  opposite  tbe  pimil  of  the 
eye,  is  what  is  called-*'die  ydow  spot,"  wUdi  fa  tte  aaat 
of  our  most  acute  sense  of  rision.  In  this  yaiknr  spot  of 
ours  there  are  many  cones  but  few  rods,^  and  Ae  CMttfe 
of  it  is  formed  of  cones  only.  The  cones  of  the  ycllDW 
spot,  moreover,  are  longer  than  those  found  in  any  other 
part  of  tlic  retina. 

According  to  Heinrich  Miiiler,  who  has  most  carefully 
investigated  the  structure  of  this  animal's  eye,*  the  rctm  i 
of  the  chamarlcon  has  cones  only,  but  no  rods  (Uke  the 
centre  of  our  yellow  spot),  while  its  cones  are  longer  even 
absolutely  (and  therefore  greatly  longer  relatively)  than 
are  our  own.  Finally  the  yellow  spot  itself  is  Ivger  in 
the  chamxleon  than  it  is  in  us.  Thus  in  all  thcserespects 
the  perfection  of  the  hnmn  sfe  ii  eiceeded  by  mat  of 
this  very  singular  reptile. 

That  the  chamarieon  is  able  to  gaie  dmoltaiMously  at 
two  distinct  objects  placed  wide  smA  is  not  wondemil, 
because  there  are  so  many  animab  witb  eyes  placed  so 
completely  on  opposite  sides  of  the  head  that  many 
objects  within  the  range  of  one  of  thdr  eyes  cannot  pos- 
sibly be  seen  simultaneously  by  the  other.  But  even  we  are 
able  to  direct  our  attention  simultaneously  to  two  objects 
which  lie  towards  opposite  margins  of  our  field  of  vision, 
while  we  neglect  the  sense  impressions  produced  by  adl 
the  various  mlermcdiate  objects. 

There  is  no  external  sign  whatever  of  an  ear  in  the 
cliamxleon.  Not  only  is  there  no  projection,  but  there  is 
no  external  aperture  on  the  surface  of  the  bead,  or  any 
imfication  of  the  drum  of  the  ear— an  indication  veiy 
commonly  fiauadia  animals  neariy  allied  to  it.  Neveitbe- 
Icss  the  cbamafleaa  has  a  pair  of  ean  wbstamiaBy  Ube 
those  within  onr  own  skull,  and  these  em  esfdi  comma- 
nicate  with  the  exterior  by  an  spertute  at  tbe  bedcof  tbe 
mouth,  as  do  ours  also.  It  is  this communiMlioabetlHMtt 
the  internal  ear  and  the  mouth  which  causes  a  man  to 
open  his  mouth  vhen  he  is  intently  listening. 
*  la  tUlcit  of  tba  tuunan  rctioa  Um       »xt  aiucb  inwe  uaMcao*  thu 


mmtmmiu.  ZtUtekr.,  81.  tS6t,  pp.  t»4t. 


Digitized  by  Google 


August  4,  1881] 


NATURE 


3^1 


The  chanueleon's  internal  ear  however  is  not  an  ex- 
ceptionally perfect  organ  like  its  eye.  On  the  contrary, 
an  important  part,  resembling  a  snail's  shell  in  form,  called 
the  cochlea,  which  is  lai:gdy  devekped  in  n%  and  which 
ciiits  in  a  ludinentaiy  nuuMr  in  Umds  merally,  is 
absolntely  and  entii^  waMlacin  OedMBueleon.* 

The  tongue  of  this  animal  is  the  most  wonderful  of  all 
its  organs,  and  the  chamaelcon's  entire  organisation  may 
be  said  to  have  been  formed  with  reference  to  this  most 
remarkable  tong-ue. 

If  the  animal's  mouth  be  opened,  its  tongue  will  be 
seen  as  a  thick  fleshy  mass  lying  betwcin  the  two  sides 
of  the  lower  jaw.  At  the  front  end  of  this  tongue  is  a 
Cup>like  depression  with  a  prominence  specially  developed 
above  and  below  it  like  an  upper  and  lower  lip.  But  this 
thick  portion  of  the  tongue  thus  at  first  visible  is  but  a  part 
of  the  entire  structure.  At  Us  hinder  end  It  suddenly  nar- 
ttft%  into  another  very  nd  cylindrical  part,  which  is 
am^fed  and  bent  in  tiaasMfse  folds  behind  and  beneath 
the  thick  part  first  described.  This  narrow  part  or. 
at  it  is  called,  "  worm,"  finally  bends  to  the  front  end  or 
die  lover  jaw,  where  it  becomes  continuous  with  a  third 
firmer  part,  which  is  rigid,  because  it  contains  a  solid 
body  within.  This  third  part  reaches  from  the  front  of 
the  lower  jaw  to  the  back  of  the  floor  of  the  mouth,  where 
it  enters  a  sort  of  funnel-like  depression,  to  the  bottom  of 
which  it  is  firmly  attached  by  flesh  and  membrane.  The 
cavity  of  the  mouth  is  very  deep,  as"  is  necessary  for  the 
reception  witliin  it  of  this  very  vuluminous  tongue.  When 
the  tongue  is  elongated  it  may  be  extended  six  or  seven 
inches.  The  action  of  the  tongue  will  be  spoken  of  in 
connection  with  what  I  have  to  say  as  to  the  other  actions 
of  the  rhamsckon. 

The  structure  of  the  chanudeon's  feet  is  ver^  note- 
worthy. Each  foot  is  (as  baa  been  said)  praetteally  a 
pairof  piacen^bntWdlbiaadl  of  each  plncer  is  made 
up  either  of  two  or  of  three  toes  twund  together  by  the 
skin  down  to  the  very  roots  of  the  claws. 

There  are  five  toes  or  (as  they  are  technically  termed 
in  anatomy)  "digits"  to  each  foot, and  these  five  digits 
correspond  with  our  own  thumb  and  fotir  fingers  and  our 
own  five  toes  respectively. 

In  the  fore-paw  or  hand  of  the  ch.Tm.Tlcon  the  digits 
which  answer  to  our  thumb,  index,  and  niuKlle  di^'its  are 
bound  together  in  one  bundle,  while  the  digits  answering 
to  our  ring  and  little  fingers  form  the  other  bundle. 

In  the  hind-paw  or  foot  of  the  chamseleon  the  arrange- 
ment is  diiTerent.  There  the  digits  which  answer  to  our 
gieat  and  second  toes  are  boond  toflother  in  one  bundle, 
and  are  opposed  to  anoAcr  baadle  nmned  of  Ae  third, 
fourth,  and  fifth  toes, 

Monover  wliile  die  three  oaited  dWta  of  the  fer^linb 
are  directed  inwards,  the  three  united  digits  of  (be  hind- 
limb  are  directed  outwards. 

There  is  yet  another  noteworthy  point  as  to  the  struc- 
ture of  the  paws.  In  ours«:lves  the  small  bones  which 
form  our  "  wrist"  and  our  "ankle  "  respectively  are  (as 
they  are  in  almost  all  beasts)  distinct  and  separate  from 
those  Icng,  more  or  less  slender  bones  which  are  in  t:ie 
palm  of  the  hand  and  the  sole  of  the  foot,  and  which  are 
called  "metacarpal  bones"  in  the  hand  and  "metatarsal 
hones "  in  the  foot.  In  the  chameleon  however  each 
metacarpal  and  each  metatarsal  absolutely  unites  with 
the  wrist  or  ankle  bone  which  is  adjacent  to  it,  so  that 
they  together  form  but  ooa  boa& 

As  to  the  internal  onns  of  the  chamseleon,  I  will  only 
^peak  of  the  lungs.  Tlese  organs  xct  practically  a  pair 
of  bags— air-bags— but  each  bae  is  furnished  with  seven 
or  eight  tubular  prolongations,  which  seem  each  to  end  in 
a  point.  These  ends  however  really  open  into  certain 
sacs  within  the  cavity  of  the  body,  which  sacs  can  thus  be 


infiated  and  the  whole  bo^ 
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The  last  Structure  I  riiaB  notice  is  the  skin,  so  remark* 
able  for  the  very  conspicuous  changes  of  coloar  it  under- 
goes. The  chamaeleon's  skin,  like  the  skb  of  odier 
animalSf  is  furnished  with  very  minute  bags  contaildng 
pigment  It  is  the  presence  ofirery  many  such  bagscon- 
taming  a  dark  pigment  which  makes  the  negro  s  skin 
black.  These  pigment-bags  are  called  "  chromatophores," 
and  the  chromatophores  of  the  chamaeleon,  unlike  those 
of  the  negro,  are  contractile,  and  it  is  by  the  alternate 
contraction  and  expansion  of  chromatophores  containing 
different  coloured  pigments  that  the  changes  of  colour 
which  take  place  in  ue  cbamaleoiiflB  lUn  appear  to  be 
effected. 

The  chamzleon  docs  not  make  at  all  a  bad  pet  It  is 
not  only  perfectly  inoffensive^  but  most  gentle  and  not  at 
all  wild,  while  it  forms  an  object  very  interesting  to  con- 
template. It  needs  to  be  kept  warm  and  sup^ied  with 
flies,  mealworms,  or  other  insects,  and  also  with  mUfj 
and  with  aone  bnmdung  shiub  on  which  It  inaj  perch 
anddhnk  It  fo  better  to  tnclmtbeehnibiBadtts  case 
or  cage,  to  prevent  such  anddentt  ae  hapfmiedto  one  of 
mine,  whkh,  being  left  alone  and  fiee^  ^i^ndered  to  the 
fire- place,  where  it  got  beneath  the  grate,  and  so 
scorched  ;ts  paws  that  it  could  no  longer  climb,  and  soon 
died. 

Wonderful  is  the  slowness  with  which  the  chamxleon 
ordinarily  moves.  When  at  rc-t  it  clines  to  the  branches 
by  its  four  paws  and  prehensile  tail  when  it  wishes  to 
advance  it  only  moves  one  limb  at  a  time.  Let  us  say  it 
begins  by  moving  the  right  fore-limb.  It  first,  of  ooursef 
unhooks  that  paw,  and  then,  bending  the  elbow,  alowly 
raises  it  and  holds  it  suspended  a  certain  iim&  moving  it 
right  and  left,  forwards  and  backwards,  till  it  finds  a  suit< 
able  foothold.  Then  its  pincer-like  fingers  slowlv  aid 
firmly  grasp  the  new  point  of  support,  after  wUdi  tte  Udt 
hind-limb  performs  a  similar  series  of  movements ;  then 
follows  the  left  fore-limb,  afterwards  the  right  hind-limb, 
and  finally  the  tail  is  unrolled,  and  then  leMyosied  round 
some  new  sustaining  object. 

This  is  its  ordinary  mode  of  progress,  but  it  can  sus- 
tain itself  by  its  tail  only,  and  when  thus  hanging  may 
seek  for  fresh  foothold  bjT  strelcihing  in  various  urKtioos 

all  its  four  limbs. 

The  chamaeleon  is  probably  the  most  thoroughly 
arboreal  animal  which  exists.  Many  creatures  of  diflierent 
kinds  which  live  in  trees  are  fumbbcd  with  a  prehensile 
tail.  This  is  the  case,  for  example  with  the  most  arboreal 
mon]cey%  such  as  the  spider>  and  howling-monkeys.  It 
is  also  the  case  with  that  moit  arboreal  member  of  the 
raccoon  fomilj^  Ae  kinkajo^  and  with  the  most  arboreal 
members  of  the  poicupnw  fkmily  and  of  the  opossum 
order. 

Arboreal  animals  may  have  their  feet  especially  or- 
ganised for  climbing,  as  is  the  case  with  monkeys  and 
opossums,  but  they  are  not  such  perl'ectly  and  exclusively 
climbing  organs  as  are  the  chameleon's  feet.  The  sloths 
are  animals  the  whole  organisation  of  which  is  j  lanned  for 
tree-life,  and  their  paws  are  modified  to  ser^•c  almost 
exclusively  for  climbmg,  and  their  digits  are  also  bound 
together  by  skin  to  the  roots  of  the  claws.  Moreover,  in 
the  sloths  the  wrist  and  ankle  bones  may  more  or  less 
ccalesca  with  the  metacarpals  and  metatarsals,  as  in  the 
chamideoa  :  nevertheless  the  sloth's  digits  are  not 
pincers*  but  Main  onljrfaU  the  digits  of  each  foot  being 
bound  together  in  a  single  bundle.  Moteover,  ada^ble 
as  fs  f,'enerally  the  arboreal  organiiatioa  of  die  slotht  that 
animal  is  nevertheless  devoid  of  a  prehensile  tail. 

In  birds  the  a:  klc  bones  coalesce  with  the  metatarsals, 
and  there  is  a  certain  resemblance  between  the  feet  of 
the  climbing  arboreal  parrots  and  those  of  the  chamaeleon, 
for  though  the  parrot's  toes  are  not  bound  together  to  the 
c  laws,  they  yet  form  a  ])air  of  pin<  cr^,  two  of  them  being 
turned  in  one  direction  and  opposed  to  the  other  two 
Yet  dM  mode  in  wUdi  th^  aiegrooped  Is  diflimat.  for 
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in  the  parrot  it  ii  the  lust  and  fjurlh  iocs  which  are 
opposed  to  the  second  and  third,  instead  of  the  tirsc  and 
second  to  the  others. 

la  remarkable  contrast  with  the  slowness  of  its  limb- 
morements  is  the  qniciineM  with  which  it  can  move  its 
eyes,  and  above  tU  its  toiiguc.  The  chamxlcon  lives 
Iwtfeljr  apOB  flie^aiul  at  fint  sight  it  would  seem  im- 
pQHiUe  that  so  appaiendy  toipid  and  sluggisb  an  animal 
should  be  able  to  reach  and  seise  creatures  not  only  , 
active  in  their  movements,  but  possessing  the  power  of  ' 
fiiglit.  At  this  season,  when  the  chamarlcon's  appetite  is 
keen,  it  may  often  be  observed  when  a  fly  has  been 
introduced  into  its  cage  to  move  about  with  comparative 
celerity,  attentively  watchin<;  the  fly's  movcnu-nti,  now 
with  one  and  now  with  llie  otlicr  eye.  It  sooner  or  ialer 
happens  iliai  the  fly  settles  for  a  few  se  jo.ids  somewhere 
within  half  a  foot  s  distance  of  the  chanx'.con' s  head.  ' 
Then  the  chaniiclcon' s  mouth  maybe  observed  to  open 
and  the  apex  of  the  tongue  to  protrude.  In  an  instant  it  has 
shut  again  and  the  ny  has  disappesied.  In  &ct  the 
cbamarleon  has  spit  out,  as  it  «er(^  its  enormously  exten- 
sible tongue  upon  the  inS.'Ct,  secured  it  by  the  viscid 
seaietioa  wttb  which  the  tongue  is  coated,  and  again 
witlidiiini  that  organ  together  with'tlie  prey,  but  the 
nAolelias  been  effected  with  such  amaiing  rapidi^tfaat 
the  observer's  eye  cannot  follow  the  movements  of  the 
tqitilfl^s  tongue.  It  is  projected  and  withdrawn  without 
the  slightest  noise,  but  in  the  twinkling  of  an  eye. 

Ai  1  h.ivc  I!  1,  it  is  this  tongue  which  h  as  it  were  the 
centre  ot  the  th.mi.eleon's  org.inisation,  and  tfii-.  tongue- 
movement  is  the  very  essence  of  its  eMstence,  and  is  its 
whole  riiison  tf  i'tn\  Without  it  thcanimnl's  hfe  would  be 
impossible,  while  the  very  slowness  and  deliberation  of 
Its  other  movements  are  a  gain,  since  they  enable  the 
chama:leon  to  advance  upon  its  ptey  iriUlin  shooting 
distance  without  alarming  it. 

(7*0  ttewtum^.) 


THE  UNEXPLORED  PARTS  OF  EUROPE 
AND  ASIA 

UNDER  this  title  M.  Venou'toff  has  just  published  an 
interesting  paper  on  those  parts  of  Europe  and  Asia 
which  teinain  yet  unexplored.  It  is  not  to  be  wondered  at 
that  the  name  of  luirope  should  be  amoni;  incompletely 
explored  parts  of  the  wurld,  as  there  arc  even  in  I'.urope 
consideraole  spaces,  especially  in  the  li.dkan  peninsul.t 
and  in  Xorth-Eastem  Russia,  which  await  scientitij 
c\])loration.  The  war  of  1K77-78  certainly  aflforded 
occasion  for  surveying  and  mapping  wide  spaces  in  Bul- 
garia and  Eastern  Roumelia.  biit  the  geography  of  Mace- 
donia, Epirus,  and  even  or  Thessaly  is  far  from  being 
exaa.  In  Russia  all  the  northern  province^  from  the 
Norwegian  frontier  to  the  Ural  Mouatabis  are  only 
known  superficially ;  we  know  here  only  tiie  coast  aad 
the  tbee  principal  riveri— the  Onega,  the  Dwina,  and 
the  Petchora.  The  great  Samoycde  hindra  remains 
ouite  unexplored.  Notwithstanding  several  journeys  in 
tne  Northern  Ural,  this  country  is  little  known,  and  the 
interior  of  the  greit  double  i-Iand  of  Xovaya  Zemlya 
remains  quite  unknown,  both  aifording,  however,  a 
very  great  interest,  especially  for  geolofjists.  As  to  the 
hydrographical  exploration  of  the  Kara  Sea  and  of 
the  Arctic  Ocean  north  of  Siberia,  M.  Venoukoff  doc^ 
not  !,'i.c  them  much  of  im|x>rtancc,  notwithstandin;; 
what  he  terms  the  pompous  newspaper  writing  about 
the  trade  with  Northern  Siberia,  and  he  thinks  that 
there  ate  on  the  Asiatic  continent  several  places  far 
more  ittteiestiiig  for  explorers.  For  instance,  Chekanov- 
sky's  and  Nordnuikjfild's  explorations  have  quite  changed 
our  faleaa  en  the  geocrairiiy  of  that  land,  twice  as  wide  as 
Fiaooe^  which  bdeogs  to  the  basbis  of  the  Khatang»aad 
of  dw  Anahanu  It  woold  be  a  rich  fieU  of  eaplonuion 


for  a  bold  traveller.  The  lands  east  from  the  Lena  re- 
main quite  unknown,  and  the  northern  slopes  of  the 
Stanovoi  Mountains  are  still  a  tabula  rasa;  ttie  sources 
of  the  Indighirka,  Kolyma,  Omakm,  Aniouy,  and  Gbijiga 
rivers  were  never  visited  by  Eeiopeans,  and  Wraneel 
mapped  them  only  from  heanay.  The  land  of  me 
Chukchis  is  better  knowB|  tba&ks  to  the  woik  of  the  ex- 
plorers of  the  hat  ceiUam  t»  the  iceeot  Rnniaa  expe- 
ditions, and  to  NordenskJolM  Infinmation  ;  bat  an  our 
knowledge  of  this  countiy'  is  far  from  being  exact, 
and  Europeans  have  never  penetrated  to  the  interior  of 
the  pcninsuLi  which  separates  the  Arctic  Ocean  from  the 
I'ariti ;,  and  which  promises  to  have  a  future  as  a  meeting- 
point  for  the  whalers,  as  well  as  for  the  ir.ule  in  mammoth 
bones.  The  land  of  the  Koriaks  is  less  attractive,  except 
for  a  naturalist.  As  to  Kamchatka,  certainly  it  is  pass- 
ably well  known,  but  what  a  mass  of  work  remains  to 
be  done  in  mappin;^  the  west  coast,  preparing  a  map 
of  the  interior,  studying  the  most  interesting  geology, 
botany,  and  ethnography  of  the  peninsula  1  Further 
south  we  see  that  the  northern  part  of  Sakhalin  remains 
quite  tmexplored  ;  the  Sikhota-alin  Mountaitis  are  all 
but  unknown ;  and  the  regions  between  the  Ussuri 
and  Sungari  RiverSj  the  tonrces  of  the  Nemd  and 
Aigonn  Rivers  promise  my  nrach  to  the  naturalist  and 
to  the  geographer  who  would  study  them.  The  in- 
teresting peninsula  of  Corea  will  certainly  be  explored  a. 
soon  as  access  to  it  is  not  forbidden  to  Eurojieans.  In 
the  Chinese  Empire  there  are  spaces  as  w  ide  as  England 
which  remain  unexplored.  .As  to  Eastern  and  Northern 
Thibet  we  are  not  yet  sure  as  to  what  is  the  true  source 
of  the  l'>rahM>ai>utra  and  of  the  Irawaddi,  and  what  is  the 
i  mportance  in  the  orography  of  this  1  uul  of  the  Kucn-Lun 
range.  The  inaccessible  deserts  of  Eastern  Turkestan  are 
as  deserving  of  exploration  as  Thibet,  and  the  reaching 
of  the  sources  of  the  Hoang-ho  is  one  of  the  desiiierata  of 
geographical  science.  The  great  desert  of  Gobi  is 
passably  well  explored,  but  still  there  remains  an  im- 
portant problem :  Does  there  exist,  under  the  ^z"  and 
43*  M.  lat.,  a  chiun  of  mountams  which  crosses  the  desert 
nd  unites  the  eastern  Thian-Shan  with  the  In-Shan 
Mountains?  In  northern  Mongolia  there  still  remain 
unknown  the  highlands  at  the  ujiper  parts  of  the  Seienga 
River.  In  China  proper  there  is  certainly  no  room  for 
geographical  discoveries,  but  there  remains  very  much 
to  do  as  to  astronomical  determinations,  and  the  sub 
stitution  of  a  true  picture  of  nature  for  the  hypothetical 
chains  of  mountains  which  cover  our  maps.  Useless 
to  speik  of  what  might  be  done  with  rcpard  to  the 
cthnogr.ii>liy  of  Western  and  South-\\  estern  C  hina. 
most  attractive  exploration  would  be  certainly  that  o: 
Indo-China  in  all  directions,  but  it  is  to  be  feared  thai 
such  an  exploration  will  remain  for  a  long  time  a  simple 
dream,  because  of  the  political  institutions  of  this  tones- 
trial  paradise.  Bat  the  exploration  of  Siam  and  Anaam 
is  one  of  the  most  necessary  geographical  dtitderaUt. 
Withont  speakioc  of  the  Asiatic  islands,  where  ao  nuicb 
remahis  to  do,  M.  Venoukoff  points  out  that  Btitidi  India 
is  certainly  one  of  the  best  explored  coimtries  in  tlie 
world,  and  that  several  parts  of  Europe  are  far  behind 
India  as  t  )  o'^r  ^iMv^r.ipht  ;,1  knu\\!c(li,'e  of  them;  but  it 
is  not  the  case  as  to  those  countries  which  are  situated  to 
the  north-west  of  India.  Afghanistan  and  Beluchistai. 
.nv.iit  explorers,  especially  for  certain,  perhaps  the  mo>x 
imjiortaut,  parts  o\  them,  as  well  as  Southern  Turkestan 
!  and  the  land  of  the  Turkomans,  where  so  much  remains 
to  do.  Khorassan  and  Western  I'errii.i  are  quite  well 
known,  but  Iran  remains  unknown ;  of  course  the  ex- 
ploration of  these  deserts,  as  well  as  of  those  of  the  in- 
terior of  Arabia,  would  afford  very  great  difficulties  and 
give  comparatively  few  scientific  results.  But  a  thorough 
geographical  exploration  of  Anneuia  and  of  Asia  Minor  ia 
most  desirable ;  and.  to  fiaiab  with  Turkey,  M.  Venoukoff 
asks  if  the  Straits  or  the  Hellespont  and  Bosphone  «dU 
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be  seriously  explored  as  to  the  most  important  question  of 
the  existence  of  an  undercurrent  in  these  straits? 

.\-.  LLcn  from  this  short  sketch,  there  remains  plenty  of 
work  for  geographers  and  natundists  on  our  continent, 
and  wc  may  only  express  the  wish  that  M.  VcnoukntT's 
idea  of  publishing  a  sketch  of  the  "Unknown  T.ancN," 
with  a  summary  of  the  mo-t  important  (lut  stions  with 
ttffucA  to  them,  were  eneuted  ;n  a  larger  scale,  and  that 
*  a  oompeadinai  were  pat  into  <he  bands  of  erery 


NOTES 

We  heartily  commend  to  the  attentioo  of  OUT  leaders  the 
announcement  of  the  RoUeston  MenuxU  Committee,  to  be 


The  ScottiA  Zodaghd  Loborator?',  which  h-t  vcr.r  ^applied 
Mr.  G.  J.  Rtkmmes  and  Plof.  Ekart  with  the  m-ncnal  for  their 
rcsevdies  on  Echinodermatat  pnbliahed  in  the  Croonian  Lecture, 
if  thi«  year  to  be  plaeed  at  Obaa.  Thoie  who  intend  to  avail 
tihenndm  of  Ae  admlaieihddoirtligrtUiiHtitationfcrtiie 
purposes  of  orij^nal  work,  are  reqnested  to  COVMOiotle  wfth 
Prof.  Ewart,  the  University,  Aberdeen. 

Tki  aoeoBMMdation  far  anatomtesl  work  at  the  Proacetor's 

noon  ia  the  Zooilogical  Society's  Gardens,  which  has  hitherto 
been  tomewhat  limited,  has  lately  iieen  incrcxncil  by  (lie  erection 
of  three  new  working-rooms,  intended  fur  the  use  uf  biuJeuts. 
Thoe  coome  are  now  fioiihed,  and  are  at  {kcesest  tenantctl  by  a 
mail  'Laiiie>VaBetkn  daw  from  Caathridgei  who,  ante  the 
mperiateadenee  of  Mr.  T.  T.  Li'^ter,  the  Demonstrator  of  Com 
parative  Anatomy  in  that  University,  are  studying  practically 
the  anatomy  of  die  MiUrrf^.iha  011  the  .ilmn  lant  material  in  that 
groap  provided  by  the  Society's  Menagerie.  The  claiisi,  it  may 
beiemarked,  includes  two  lady  students  from  Newnham  College. 
It  is  to  be  hoped  that  when  thU  class  coodndes  its  labours  at  the 
end  of  the  month,  other  students  may  befonnd  disposed  to  profit 
by  the  new  facilities  for  wuik  afforJetl  thcin  by  the  ZiHalogic.al 
Society,  ami  that  lhu»  lUc  cxj>cu&e  incurred  in  the  erection  of 
OW  raoott  may  be  fully  juiitit'ied  by  the  increased  lycientific 
reapad  in  the  Regeat's  Park  from  the  saperabundaut 
aitecial  at  tho  disposal  of  Ifr.  Fbrbca. 

Tub  haBsur  of  Knighthood  has  been  conferred  upon  Mr. 
K  J.  BnsMMU,  C.E.,  FJLS.,  lor  his  aeniess  t9  tedmied 
edocatioB. 

The  German  Emperor  has  conferred  on  Dr.  SdiUemano  Hie 

■Fnusian  Order  of  (be  Crown  of  the  Second  Cla<!s. 

The  death  is  announced,  at  the  age  of  seventy  •seven,  of  Mr. 
Hewctt  Cottrdl  Watson,  the  wd  IcaowB  EogUdt  botaoiit 

DR.FBSDIMANOKnL!  1  R.  Ihc  wdl-kooWtt  Swiss  archie. >lj^i.t, 
died  at  Zurich  on  July  2 1 ,  in  hi^  cighty*fint  jrear.  Dr.  Keller  hod 
a  decided  taite  feu:  science  in  hi4  youth,  and  shortly  after  leaving 
the  Univentqr  Went  to  .Flari^  where  be  wgmlL  mmt  time  in  the 
study  of  natinil  history.  In  T833  he  discovered  a  number  of 
Celtic  grave-mound';  on  the  Hur^jliML  li,  a  circiuii^lai  i  \\\?.\  led 
to  the  formati>n  of  xht  iiui  'n:il  S»  i»s  Antiquarian  s  -cie  y.  Of 
this  Kdier  was  named  president,  a  position  that  he  occui>ied  for 
manj  years.  The  fint  work  of  the  sodety  was  the  exploration 
of  the  Bngboldi ;  and  other  similar  researdtes^  whldi  threw 

much  light  on  the  primeval  hist  ii-y  (jf  Switzcrl.md,  v,irc  un  let- 
taken.  In  lSj7  be^an  the  1  u'jlicatian  of  the  .Nixicty'-'  Com- 
mtinii::!tu>n!,  thirty  volumes  'A  which  were  wholly  illustrated, 
and  almost  wholly  written,  by  the  president.  In  1853  he 
opeoed  fte  svics  of  lesearvhea  into  tfie  oii^n  of  Swiss  lake' 
dwdHags  which  have  made  hb  name  so  widely  known,  and 
revealed  the  way  of  life,  in  Its  minutest  details,  of  a  race  of 

hid  bsdly  before  been  swpeded. 


Between  lS/>o  an  1  1X64  fir.  Keller  gave  to  the  world  the  results 
of  his  inve>tir;  iti'>n  of  the  Roman  antiquities  of  eastern  Switser- 
land.  He  wr  tc  or  edited  funlicr  a  hutory  of  the  Abbopof 
Zurich,  of  the  arms  of  Zwidi,  and  soadiy  misceUamooi 
reUtiag to  life  sad  enltare la  (he middle agsB.  Until]^ 
eighty  first  year  Dr.  Keller  continued  to  be  an  active  OBdOBB^ 
getic  ntember  of  the  society  which  he  bad  founded. 

Ths  tWrty^fonrlfa  somtwr  meeting  of  the  lastllntion  of 

M(rcha:;ical  Kn^iiiccrs  \va^  r,]-K:ncd  m  Tuesday  in  Ncwcastle-on- 
Tync,  this  being  the  third  vii^it  of  the  lustitution  to  that  town. 
The  chair  wis  occupied  by  the  president,  Mr.  Edward  A, 
Cowper.  The  president^  after  some  remarlcs  on  fiDceiga  tmmpnti 
t  ion,  gsve  a  stMeaiiat  of  the  result  of  the  piagrsse  of  aodmalcnl 
engineering  during  Ae  past  twelve  years,  and  expressed  the  hope 
that  the  latter  part  of  the  present  century  would  be  marke<l  not 
Miily  by  suwW  i!)iproveincnls,  but  by  many  substantial  inventions 
for  the  good  of  rn.mkinil.  Mr.  I.  Lowthian  Bell  read  an  ex< 
haustive  paper  on  the  Tyne  as  connected  with  the  history  of 
eoginssrisfc  and  a  paper  by  Mr.  F.  C.  Manhaaof  Newcastk. 
«•  &e  prognN  asid  dsodopmat  of  At  muIm  engins^  was 
also  read. 

The  SydMijf  ^fSnir  brings  ns  the  wdcome  news  that  the  Biolo- 
(rical  Station  has  been  fairly  estabttshed  at  Watson's  Bay,  under 

!.c  direction  of  the  well-knuu  n  Russian  naturali-t,  Dr.  Miklucho- 
Maclay.  During  the  last  two  year-  Mr.  .Xlaclay  has  been  endea- 
vouring to  establish  a  zoological  station  in  the  neighbourfaeod  of 
Sydncgr.  fidag  secooded  in  his  effixu  by  the  Rofal  and  Unp 
nean  Sodeties  of  Victoria  and  by  the  Royal  Sodety  of  New 
South  Walc^,  he  ha';  obtained  from  the  Government  an  eligible 
site  at  Watson's  Hay,  most  appro;^riate  for  the  purpose.  The 
station  is  s.iluated  on  the  shallow  basin  of  Port  Jack.'on,  and 
close  to  the  deep  water  of  the  Pacifie,  wiUi  laige  freshwater 
swamps  and  lagoons  in  the  immediate  ndgfaboarhood,  aad  a  vast 
tract  c  (  wild  forest  eountlj  to  the  north,  which  probably  will 
remain  for  a  long  time  to  come  In  its  primitive  wdilues-.  The 
communication  hcl «  cun  Wat-i  m  -  !',ay  .nnd  Sydney  by  steamer 
being  frequent  and  rapid  (half  an  hour),  the  anentific  work  at 
the  station  will  be  greatly  fadUtated  bf  themnaenms,  fsfdens, 
and  libraries  of  Sydney.  The  mpcam  lar  the  botldbg  are 
estimated  at  600/.,  and  will  be  eofered  by  the  aom  of  yxl. 
already  allowed  by  G  iveinTien*.  nnd  by  tbt.'  sub  criptioms,  whilst 
the  yearly  expense^  will  probably  be  covered  by  annual  grants 
of  the  Linnean  and  Royal  Societies  of  Victoria  Mid  of  New 
Sooth  Wales  The  building,  which  stands  on  a  slight  emJoenee 
overloAinc;  Camp  Cove,  with  lovely  views  Aron  flie  balcenlei 
on  all  the  four  sides,  has  been  constructed  t'l  suit  the  re- 
quirements of  a  biological  laboratory.  It  has  five  work  rooms, 
two  bcd-rooins,  a  badi-room,  and  a  room  for  stores,  plenty 
of  Ught  being  provided  for  the  work-rooms,  which  are  fifteeo 
feet  by  twdve  feet  eadi  aad  twdve  feet  bi^  The  partMons 
between  each  fCt  of  rooms  are  eon«itrueted  of  studding  and 
doublc  liiici!,  the  space  lieing  fdled  with  sawdust  for  the  preven- 
tion of  noi^e.  The  ^r^^tces  are  quite  sati^fii  <i  with  the  building  ; 
even  npon  so  humble  a  >cale  as  the  present,  it  promises  to 
give  very  good  rcsahs.  It  may  be  hoped  that  tlie  institntian 
will  became  a  bond  of  nnion  between  all  thooe  In , 
are  interested  In  btologleal  reaearefa.  As  to  the 
results  we  can  bat  repeat  M.  Miclay's  words  :  "  Next  after  the 
tropics  (which  are  the  richest  in  animal  life)  the  widest  field 
offered  to  the  investigator  of  nature,  and  consequently  the  most 
suitable  region  for  the  establishment  of  zookgieal  stations^  is 
Australia,  with  a  fauna  so  interesting,  so  important  and  10  tu 
from  being  snfficisatl|f  lutowii.  esprdnlly  a*  nBudaonata^aad 
embryology," 

FaoF.  C.  V.  RILIY,  chief  of  the  U.S.  Entomological  Com* 
has  neeepted  flie  podtien  of  Bntamofaigirt  to  dn 


Digitized  by  Google 


314 


NATURE 


[August  4t  1881 


Deportment  of  Agriculture,  ivUdl  lut  htm  teadered  Um  bf  the 
new  Commissioner,  Dr.  Geo.  B.  Lotfa^.  The  appcMntment  is 
to  take  effect  on  Auj^uit  i.  It  will  be  reniembi.Ted  that,  owing  to 
differences  with  the  retiring;  Conuni&sioDcr  of  Agriculture,  Prof. 
Klby  resigned  this  same  position  two  years  :igi',  m  l  wc  under- 
MwitliBtbe  acoqiU  it  agua»l%a«lary leas  Uua  that  whichtlie 
Ifembersof  the  Entomologieal  Commiaikm  get,  bccnae  his  nsB- 
stntemcnt  hi";  been  so  grncra!ly  licmanded  by  scientific  and  agri* 
cuirarai  assooations,  a.nd  l>ccaus.c  there  is  a  near  prospect,  under 
the  new  administration,  of  the  Jcpartmcnt  bciti^;  enlarged  in 
acope  and  usefolness.  Prof.  J.  H.  Comstock,  the  retiring  ento- 
SMlqgiat,  was  formerly  an  assistant  vader  Ftof.  Rilejr,  and  will 
eondntie  his  conoectioa  with  the  department,  piinaiqs  the  qiecial 
work  on  the  Coodda^  iriudi  he  fats  more  partiddarly  been 
engaged  in.  The  reappointment  of  Prof.  Riley  will  meet  with 
approval  not  onlj  ia  America,  but  here,  where -be  has  many 
liaadindUtwockbDdlkBMni  aaiippnciated. 

Tn  opening  of  the  Exhibition  of  Electricity  at  Paris  has  been 
peHpoaid  as  we  anticipated.  The  oeremooy  will  take  place  on 
AmMt  II,  aad  mmmm  tpitAtt  iriD  bt  ddhcnd  fegr 
public  attthorities.  The  decirical  railway  fa  bctng  oomtnicted 
from  the  Place  de  la  Concorde  to  flie  Porte  de  I'Eit  of  theFlalais 
de  rindujtrie.  The  pists  rcnuircd  for  'upporting  Cht  BOfper 
wire  required  are  attraciinjr  con---idcrablc  imblic  notice. 

TUE  steamer  Trai  aiileur  of  the  French  Navy  is  now  engaged 
in  the  Mediterrasean  Sea  for  dredgiaf  paipom,  with  a  Hfitftf 
staff  of  scientific  workers  on  board. 

Onb  of  the  results  in  Paris  of  the  advent  of  two  comets  has 
beea  to  infuse  life  into  the  popular  Trocadero  Observatory, 
wUdi  fa  visited  bja  hrge  aomber  of  member*,  and  when  a 
eouM  of  lacttics  OB  Mfcnl  ailniioiiikal  nljeett  fa  fotaff  ca. 

Tn  wveath  aaanl  ooafciflBfle  of  Oe  CtTptognak  Socfafty  of 
Seodaad  will  oommenee  at  Salen,  Idud  of  MaU,  oa  TMsday, 
Aigwt  3^,  tSSi. 

Thi  anangeneats  ooaneeted  with  the  trnveiBag  of  die  statse 

of  Harvey  at  Folkestone  on  SaturdriV  next,  Aiigu-t  6,  by  Prof. 
Owen,  are  now  nearly  comijietcd.  It  is  expected  that  there  will 
be  a  large  concourse  of  doctors  and  others  on  the  occasion.  A 
■mall  bast  of  the  moch-admired  head  of  the  statue  u  aow  oa 
vieirialbewat«mfeBH7«f  Oa  Saattuy  EiUbitian  at  Soolb 
XemfaigtOD,  aad  can  be  bad  either  in  tem-eotta  or  bakatioii 
broaie.  A  tednetion  of  the  whole  statne  is  also  contemplated 
by  the  Malptor,  Mr.  A.  B.  Joy,  and  will  be  coBiptalad  if  a 
snfltdent  OOmbcr  of  snbscriben;  should  order  it. 

In  a  (7!iis(Mf  coveriiig  250  pages  have  been  pubiisbcd  the  new 
Statutes  which  have  been  pnawlftted  by  the  Uabtnity  of 

Oxford  Commissioners. 

We  have  received  Anlhauy's  fhoiographk  Bulletin  (New 
Yorit)  for  June,  containing  on  enlarged  copy  of  Dr.  Henry 
Dntpei'e  photograpbof  theaeboialaOrioa.  Tbe  eafaignaeat 
shows  «•  have  very  little  to  hope  for  in  this  dlrectioa,  still  the 
icmlt  fa  a  Aac  dt  font  which  reflects  credit  on  Dr.  Draper. 
The  SUN  amber  contains  an  excellent  photograph  of  the  Doctor 

hfaueir. 

We  regret  to  learn  that  the  Committee,  formed  m  rc:  •'im 
twelve  months  ago,  to  raise  and  present  to  Dr.  Wilham  1-  arr, 
F.R.S-,  a  testimonial  on  hi=;  retirement  from  the  pnblic 
service,  have  only  succeeded  in  obtaining  9^0/.  This  sum  has 
been  temporarily  invested  in  the  muaei  of  Intleea ;  aad,  disap- 
peiated  as  the  Comadttae  iW  at  the  eqBfBiatfa«l|r«nill  woeew 
of  thtb  eflbrt<,  they  have  decided  to  dose  the  ftmd  so  iion  ai 
they  arc  able  to  obtain  the  small  balance  now  required  to  raise 
the  amount  of  the  testimonial  to  locc/.    We  trust  there  will  at 


least  be  ao  diffiool^ta  oblaioiiiff  the  nudl  laai  alill  reqidiad  10 
complete  lha  tiltiBKmbl. 

PHlIXXXJOim  will  be  glad  to  learn  that  Prof.  G.  Beltrame'a 
valuable  p^OT  oa  the  Denka  laagjuege  have  at  hut  beea  pab- 
lished  la  fi^.  They  oecapy  the  whale  of  the  cnrcnt  votame  of 

the  Italian  Geographical  Society's  Memoirs,  and  con:  i  t  of  "hrce 
parts,  a  very  complete  grammar,  an  Italian  Dcnka  a:.a  a 
Denka-Italian  vocabulary,  the  former  or  nearly  4cx»,  the  Uiter 
of  aooo  words.  The  grammar  had  already  appeared  in  previous 
bulletins  of  tike  loeie^ ;  bat  these  are  aow  mostly  out  of  piiBti 
and  ia  aagr  eaea  the  dincton  ijghtlj  cooridcnd  that  atadeati 
would  find  it  oonveoient  to  have  all  the  docaaienti  collected  in 
one  volume.  The  Denka  is  one  of  the  most  widespread  as  well 
as  one  uf  the  inu&t  intcre.sting  of  all  the  Negro  tongues  current 
in  the  White  Nile  region,  being  spoken  with  greet  aaiflocni^  bf 
all  the  tribe* betweca  5-ia*  N.  along  the  Baia  iMBm  aad  iia 
ttibolariee,  who  art  coQettivdy  known  to  the  Arahe  ae  the 
Denka  nation,  but  who  call  themselves  ftn^  adoliative  form  of 
Jan  —  race,  people.  They  lie  mainly  between  the  Nucr  and 
Shilldks  on  the  north,  and  the  ]X3Wcrful  Bari  nation  on  the 
south,  stretching  westwards  as  far  as  Dai-Fertit,  and  sooth- 
westwards  to  the  Nyaro-Nyam  coaabj.  TImr  aia  •l«<y**>f 
twenty-fiv*  chief  tribes,  but  the  '■"■w^  wgiMA  jwMiHn  Karcdy 
any  dialectic  variety  except  amongrt  the  9Htt  ia  eitreme 
south,  and  amongst  the  Abuyo  and  others  in  the  Sobet  valley. 
The  language  itself  is  quite  distinct  from  any  of  the  otlicr  Upper 
Nilotic  idioms,  and  is  characterised  by  remarkable  regularityaad 
clearneei  fai  its  stracture.  It  u  eatiiely  detfitate  of  g)tiunmatical 
cndlagi^  and  mtk  «i  the  vrords  are  aooocylkWe.  Pro£ 
Beltrame  belongs  to  a  somewhat  obsolete  school  of  philologists  ; 
hence  still  speaks  of  six  cases,  moods,  and  other  verbal  forms. 
But  it  is  sufficiently  evident  from  his  otherwise  lucid  exposition, 
and  especially  from  his  copious  example^,  that  there  are  neither 
cases,  moods,  teases,  nor,  strictly  speaking,  verbs  at  aU  in  tfie 
lan^age.  It  scod  scandf  be  laaiaAed  that  the  Denka  has 
nothing  ia  coomoa  dttcr  wfft  GaUa,  Ki-Ganda,  or  other 
members  of  the  surrounding  Hamitic  and  B.3iitu  lingai-tic 
families.  It  forms  one  of  the  numerous  independent  groups 
that  have  been  developed  during  the  course  of  ages  amongst  the 
true  negro  tribes  of  Sodao  aad  the  Upper  Nile  Valley.  Prof. 
Belinune's  papers  aant  be  regarded  as  a  vahwble  addiHoa  to  oar 
knowledge  of  Afiican  forms  of  speech,  and  will  prove  of  jier* 
manent  value  when  the  time  comes  for  a  more  exhaustive  stadjT 
of  this  ethnical  domain. 

The  International  Pharmaceutical  Cunferenee  is  holding  ib 
meetings  In  London  during  the  present  week ;  one  'of  the  qass 

lions  engaging  its  attention  is  an  International  I1ianiaM]paeia» 
the  desirability  of  which  is  generally  admitted. 

A  SLIOHT  shock  of  earthquake  jwa*  fdt  at  fiengor,  Maine, 
U.S.s«aJa^3l. 

At  the  la<.t  n^cctirg  of  the  Natural  History  Class  of  the  Uni- 
versity of  EdiiiL urjjli,  held  on  Monday,  Jidy  25,  anilluminatcd 
address  was  presented  to  Prof.  Alk-yue  Ni..hoh.:'n,  nf  St. 
Andrews,  who  has  been  lecturing  on  behalf  of  Sir  WyvUle 
Thompson  far  the  past  three  sessions.  The  address  was  signed 
bjraboat  JOOof  the  students  who  have  attaaded  Prof.  Nichol- 
soali  leetatasdaihg  the  post  three  years. 

Sroitly  before  Bdda^t  oa  Jalf  floasplsndidaMleor  was 

observed  at  Munich.  It  resembled  a  fiery  hall  of  30  csati* 
metres  diameter,  and  it  passed  slowly  from  south  to  north  hi  an 
almost  horizontal  direelioa. 

At  the  diitaace  of  tw«B4r*sevea  miles  aart^esstfron  Padaqg 
(ontha  wailsco  eoest  of  Snmatra)  and  some  fifteea  miJei  east 

from  Lska  Singkarah,  \\  e  Hnd  a  high  land  very  similar  to  the 
SaaoB  Uf^Haads,  and  reaching  a  height  of  S400  feet  above 
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the  Ka-level,  the  hilU  of  which  are  formed  of  sandstones  which 
oontain  imiuense  coal  fields.  According  to  a  description  of  tbem, 
jut  pahliibed  bjr  D.  O.  Vdh  ia  the  JDaUukt  Ctign^kutkt 
MMr^flMKeoal-fiddiiiMjeiMliindtofetlMriMl^  300 

llrflH"**1  flf  tons  of  good  coal.  The  northern  or  Parambahan 
Jttrt  of  theiB  contains  two  main  beds  of  cr>al,  having  an  average 
lHff*™f—  of  thirty-three  feet  and  occupying  a  surface  of  about 
flint  afni*  kllooietre^  that  i%  aboot  ao  nuUkmi  of  tons  of 
goodood{  tat  Attpdmw nflwr  Jliliilwiili  wtA ftcwfofe  the 
cxtnetioii  of  coal  would  be  difficnk.  The  middle,  or  Stncalut 
part,  dtnated  on  the  right  bonk  of  the  Ombilin  River,  containt 
al>jut  So  miJlion-  of  tons  of  cool,  and  c  :<:i  i  ts  of  se>-en  thin  beds 
of  coal,  which  have  altogether  an  average  thickucits  of  16  feet. 
Bat  the  best  cg«l-ficld  is  the  louthem,  or  Sungei-Durian  part, 
titaated  oa  the  left  bank  of  ^  Ombilin  River,  which  contains 
aboot  aoo  nOBons  of  tons  of  good  coal.  The  beds  of  coal  are 
three,  having  a  thickr.c  s  of  20,  7,  and  7  feet,  separated  from 
one  another  by  sheets  of  sandstone  50  to  70  feet  thick.  As  to 
the  quality  of  the  coal,  thirteen  tons  having  been  extracted 
and  brought  to  P*dwCt  i*  ***  found  that  as  fuel  for  steam- 
engi  -.et  tUa  coat  is  not  below  that  of  CatdUT  or  Newcwtie,  but 
that  it  would  not  be  as  good  as  these  two  in  the  production  of 
lighting  gas  or  for  iron  furnaces.  As  to  the  transport  of  this 
coal  to  the  ^^ea-coast,  it  would  nrcuwitrtt  the  COaMnHdOBOf  a 
railtvay  65  or  even  too  miles  long. 

The  Daxing  Xalurforsektnde  CtstUschaft,  whidi  uair.lcr;,  now 
no  lesi  than  39S  members,  has  ja:sl  issued  a  new  volume  of  its 
Pmrn^rngs  (new  scri^  vol.  v.,  fiucicales  i  and  3).  It  coBtaini, 
beridMflit  of  uMtiags  of  the  AnUutopalai^ea^  Fhyd- 

eal.  Chemical,  and  Medical  Sections,  nmch  vahuUo  infbnnaiion, 
•specially  as  to  the  botany  and  zoology  of  PruMi*.  l!h»  fOct  d* 
raistatut  of  this  volume  is  an  essay  at  a  topographical  flora  of 
West  Prussia,  by  H.  von  Klinggracflf,  being  a  rlsumi  of  the 
Willi  11' I  own  researches  and  of  what  is  known  on  the  flora  of  this 
pfovinoe.  The  author  finds  that  ^bere  are  in  this  province  no 
less  fhaa  l»t  spedes  of  FluawNgams,  44  species  of  odUsr 
Cryptogam?,  363  species  of  mosses  iS  of  Characex,  and  276 
species  of  licheni,  and  he  takes  into  accouct  only  the  true  in- 
habitants  of  the  province.  As  to  the  lower  Cryptogams,  the 
figures  are  bat  provisional  ones,  the  algK  and  TgriirMnni 
of  thepmfawtantatiaeeBplaldif  kMim.  W«iwtfea  aboln 
Ois  volame  papers  on  the  bediwater  moUascs  of  the  neighbour- 
hoods of  Duuig,  by  E.  Sdmmann ;  on  the  Ichneumonids  of 
Western  and  Eastern  Prussia,  by  C.  Brischke  ;  the  RtporU  on 
die  third  meeting  of  the  Botanical  and  Zoological  Society  of 
Western  Prassia,  containing  a  series  of  catalc^es  of  plants  found 
daring  botanical  eneanions ;  an  intereUing  paper  by  C.  "''■^tM^ 
sHddh  deab  with  a  rather  neglected  question,  namely,  whh  fbe 
Phytophag's  which  the  author  has  ol;ser\cl  .m  l  cultivated  in  the 
neight>ourhood  of  Danzig  ;  a  paper  on  the  bronze-basin  of  Stein- 
wag^  by  Dr.  Frdling ;  and  on  the  Cenoman  fonils  lAich  are 
found  in  the  diluvium  near  Danzig,  by  Dr.  Kiezow. 

Tut  St.  Petersburg  Naturalist's  Society  iatead  to  oftr  wtau 
prises  for  botanical  papen,  and  to  eeqkwMi  IbaiflieanM 
of  Ae  late  Dr.  SchleUta,  wko  wet  a  member  of  (ke  St  VUcfs- 
bmf  Aeademjr  and  Retriaa  Sitte  eoasdlor. 

Om  Joly  ai  iteattlHigef  Nkb  Metadlrtt  nl  Fhjiickas 
took  plaot  et  Cteeow.   Seat  Sm  ntadMn  etttadtd  die 

meeting. 

Aootttimio  to  the  lilttt  lowtllgtlioBs  dw /W/iflbuw*  mu«^ 

Mr  hat  tpttad  enormously  upon  the  penias,uk  of  Istria,  par. 
lienltdlf  in  tte  neighboarhood  of  Pirano.  The  plague  tiueatcns 
to  lefMlthe  via^erib  of  the  Xen^  of  PHiri,  edl  ef  Oualola. 

Ws  learn  from  a  drcular,  issned  If  the  Director  of  the  St. 
Menhoig  Central  Physical  Obf  ieleij»  that  all  the  Arctic 


meteorological  stations  will  soon  be  opened,  and  that  about  the 
autuma  of  iSSa  we  will  have  obttHtUuBS  from  these  stations 
for  a  whole  year.  The  foUowtag,  we  Bmy  mded  ear  rtadtc*, 
are  die  tlatirat  to  be  cMnUUied :— At  VpenivBc,  byDeaaaik; 

in  Northern  Finnmarken,  by  Norway  ;  on  the  Jan  Maycn  Island, 
and,  if  possible,  on  the  western  coast  of  Grotdand,  by  Austria- 
Hungary,  on  Spitzbergeii,  by  Sweden;  on  Novsya-Zcmlya 
(olieadj  opened  a  year  ago)  sad  at  the  month  of  Loia  River,  by 
Russia}  oaFetat  AwmraHlfn  UAf  VkeeUle'k  Bay,  by  dw 
Unifid  SMat.  Sites  have  already  been  taken  by  the  United 
States  and  Norway  to  open  new  stations.  It  1;  to  be  hoped  that 
meteorological  stalioos  w  'lW  Ix.-  opone-J,  accordir.^;  to  the  wish  of 
the  International  Conference  at  Bern,  also  ,in  Antarctic  regions, 
namely,  on  South  Georgia,  by  GettMBy,  eadtt  Cape  Horn,  by 
Fkancei  whilst  the  Helherlands  expect  to  tttablisb  a  station 
fttrther  in  ffae  Arctic  region,  namely,  at  Diebsoa  Haven  in 
Siberia.  The  Interna;!  tinl  Cunference  which  will  be  opened  at 
St.  Petersburg  w^ill  establish  the  method  of  observation  to  be 
adopted  at  aD  fbrst  itttfans. 

Alt  iBtafaetieeal  Ei&iiiititB  k  fitiMdftr  itljel  Sht^M> 

Tui  additions  to  the  Zoological  Society's  Gardens  daring  the 
past  week  include  two  Common  Marmosets  {Hapalt  jaccktu) 
froLU  Suuth-East  Brazil,  prtL^cntal  by  the  Lord  \V.  G.  Cecil ; 
two  Common  Squirrels  (Stiurus  vui^arU),  British,  pre-cnted  by 
Mr.  C.  B.  BarlMr  j  a  Laughing  Kingfisher  {Daceh  gigantta) 
from  Australia,  presented  by  Mr.  DoogUs ;  two  CoewBOSl  Jays 
{Garrulut  glamdariut),  British,  presented  by  Mr.  Aithnr  P. 
A^tbiy  ;  a  Common  Cuckoo  {Cuculus  (anonis),  British,  pre- 
sented by  Mr.  Harry  Morrisson;  a  Surucucu  Snake  (Lofkttis 
muttu)  from  Pernambeeot  presented  by  Mr.  C.  A.  Craven ;  two 
Coaaon  Sou  {fita  tmutriOor)  fram  South  America,  peieettd 
by  Hr.  G.  H.  Hewleyae ;  a  Coeuuim  Adder  {Vifim  Aenn), 
BritLsh,  presented  by  Mr.  J.  Snow  ;  two  Blossom-headed  Parnu 
keets  {PaUomis  eyanoeefkalm)  from  India,  four  Common 
Widgeons  (Afareca  penthp^),  an  Osprey  {Pandion  kaluttm), 
European,  purchased ;  a  Guinea  Baboon  (Cynoapkalui  t/kinx) 
from  West  Africa,  received  in  exchange.  Amoogtt  the  additioat 
to  the  InsectarisB  dving  the  same  time  are  betgot  of  ^wCimtt 
fMft^'tHMf  bred  from  eggs  aad  iervse  of  the  Lobster  Moth 
{Staurofus  /agi).  Pebble  and  Swalliw  Prominent  Moths 
donia  zksae  and  dkUn)  and  Purple  Thorn  Moth  [Selinin  ilius- 
Iraria).  Nnmerous  Ant-Lions  (MyrmeUo  Jormuarius]  are  also 
now  tttttgiflc  in  the  perfect  state  from  their  borrowt  ia  the 
t^tiflfi 


SOUUt  FHYSKS-THE  CHEMISTRY  OF  THE 

AITHAT  then  arc  those  precise  difTicuItic^  to  which  reference 
'  •  has  been  m4uic  ? 

The  number  of  them  is  coniiderable,  and  they  have  arisen 
from  careful  study  extending  over  many  diflferent  fields  of  work. 

I.  We  most  conveniently  begin  by  noticing  thoee  suggested 
in  the  work  of  comparing  the  lines  of  the  different  elemen- 
tary bodies  with  the  Fraunhoferian  lines;  work  doM  chiefly 
by  Kirchhoff,  Angstroiu,  Th.ilju  and  others.  Kirchhoff  was 
not  long  before  he  found  that  to  sav  that  each  substance  had 
a  spectrum  entirely  and  sr^cci.iHy  ijclonging  to  that  particular 
substance  was  not  true.  He  says,'  '"  If  we  compare  the  spectra 
of  the  ditferent  metals  with  each  other,  several  of  the  bright 
lines  appear  to  coincide."  Now  Kirchhoff  was  working  with 
Bunsen  as  his  collaborateur,  and  ihcrcfore  this  was  not  said 
lightly,  as  we  may  imagine.  Similarly  Angntrom,  who  waS 
working  with  the  assi.-uncc  uf  ilie  Fru feasor  of  Chemistry  at 
Upsala,  was  driven  to  exactly  the  same  conclusion.    He  says* — 

■  I.ecturu  a  the  Course  oo  Solar  Physics  it  South  Keniingtoo  (^e  p.  ijo). 
Reriicd  from  ihonhand  not«.    Continued  frjm  r.  3"' 

*  ' '  Reiearche*  od  tbe  Solar  Spectrum."  Kosoc's  iraasUt^jQ  ftlt  I.  • 
B.  lOk  }  "  RcdMcdMs  Mir  le  Sftan  Solaire,"  p.  36. 
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I  tnutslale  his  woriU— "Of  alt  the  bodies  iron  ha«  certaiuljr  pea- 
(luccd  tlie  gKater  number  of  lines  io  the  solar  sMctruip.  Souie 
of  these  seem  lo  be  common  with  lho>e  of  cnicium."  Thattu 
carried  on  this  work,  and  if  one  compares  the  magnificent 
tables,  which  wc  owe  to  his  untirinfr  skit)  and  indnstry,  one  is 
pcrfcrtly  astonished  to  find  the  mnnbcr  of  coiociileticet  which  he 
nas  so  carefully  laliulated. 
X  lltere  was  another  kind  of  work,  a  newer  kind  of  work, 

foiDg  on.  Observers  began  to  give  jiariicular  attention  to  the 
right  lines  of  llanics  and  the  fines  thickened  in  spots.  And 
here  I  may  limit  myself  lo  the  general  stateuenl  thnt  the  direr- 
pence  between  the  >pectr*  of  the  different  substances  as  observed 
in  the  sun  and  in  our  lat>orat<iries  was  very  much  intenuficd  as 
facts  wore  accmnulatctl.  Vcr)-  many  of  the  lines  observed  in 
flames  were  lines  with  no  terrestrial  equivalents,  and  the  »pot- 
spectrum  often  contained  line-i  much  thickened,  which  were 
either  not  represented  at  all,  or  only  feebly  among  the  Fman- 
hofcr  lines. 

3.  Next,  aatoog  all  the  metaUoid*  known  to  chemists  only  one 
of  them— or  one  sutoancc  classed  as  such,  hydiogei — was  present 
in  ll>e  solar  atroosjiherc,  and  that  in  uverwhelming  quaittitj  : 
whereas  the  efforts  "f  Angstrom,  Kircbh'^ff,  and  othi  rs  could  not 
trace  such  substances  as  oxygen,  chlorine,  silicin  and  other 
common  metalloidal  cuusiilucnts  of  the  earth' .s  crust. 

.J.  Then  again,  the  layer  which  wxs  jTodnced  by  what  was 
taken  to  1>e  tiascous  ma<^csium  round  the  sun,  a  layer  indicated 
by  the  brightest  mcmlx:r  of  ihc  ^  gr'^uiH  was  always  higher — 
always  gave  us  lon;;er  lines — than  that  other  layer  which  was 
brought  under  our  ken  by  the  bright  line  I)  seen  in  the  spettrnm 
of  sodium. 

Iler«  was  a  distinct  inversion  of  the  chemical  order.  The 

3 / R I  us 


atomic  weight  of  sodium  being  23,  and  of  magnesium  being  24, 
the  sjdium  ought  to  have  l>ecn  higher  than  the  magnesium  ;  but 
the  contrary  was  the  fact,  and  that  fact  still  remains  after  twelv* 
years  of  obvervation. 

5.  As  the  w  ork  of  tabulating  the  lines  went  on,  and  th«  more 
complex  outpourings  of  vapours  from  the  sun's  interior  were 
studied,  if  was  found  ilut  the  lines  of  iron,  calcium,  and  *o  forth 
revealed  to  us  w  ere  by  no  means  the  briglilo-t  linci — by  no  means 
the  most  important,  or  most  prominent  lines,  bnt  lines  which 
really  we  had  very  great  difficulty  in  reco»nisim;  as  characteristic 
of  any  particular  spectmm.  There  they  certainly  were,  however, 
mapped  as  very  fmc-  lines  by  the  most  indostrious  observen. 
Similarly  with  the  s.pots,  tltere  was  an  absolute  inversion  of  the 
thickness  of  the  lines  of  any  one  substance  in  the  spot.  Sorely 
there  was  a  great  screw  loose  here. 

6.  Closely  allied  to  these  observations  we  had  another  extraor- 
dinary fact.  \Ve  could  quite <mder>i.ind  why  in  a  s.^iA  thecfaonge 
of  refrangibiliiy  of  the  magnes-ium  lines  when  there  was  a 
storm  going  on  in  the  sun  should  be  different  from  the  change 
of  rcfrangibility  of,  say,  the  iron  lines.  The  na)ural  exphina- 
tio:i  was,  of  course,  this:  yon  have  the  magnesium  sas  goir^ 
at  one  rate,  the  iron  gas  going  at  another  rate,  and  that  i* 
.ill  there  is  to  lie  said  abuut  it.  But  it  was  soon  found  that  the 
differences  which  could  be  sharply  >c«:n  between  the  spectrum  of 
a  particular  maiu,  of  nugnesium  v.ipour  and  a  particular  mass  of 
iron  vapotir  extended  to  the  iron  vapiur  itself.  There  were 
jiLSt  as  many  variations  in  the  refran^'ibillty  of  the  lines  of  iron 
itself,  for  instance,  as  there  were  between  the  lines  of  iron 
and  other  suljvtances  :  that  is  to  «ay,  we  had  in  the  one  case 
mngnevium  going  at  one  rate  and  iron  going  at  another  rate  ;  but 
w  hen  we  came  to  deal  with  tiie  iron  lines  alone  we  found  one 
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Fw-  Tt. — Thre*  chitf  tj-pe?  of  »tellar  spectra. 


iron  line  told  us  the  iron  v.-ipoar  was  going  ot  one  rate,  and 
another  iron  line  told  us  (bat  same  iron  va|x>nr  was  going  at 
another  rate.  It  .will  be  seen  at  once  that  there  was  a  great 
difTicuUy  in  that. 

7.  Further.  The  lines  on  which  there  obfervaiions  of  the 
relative  motions  of  the  vapour  depended  were  fimnd  lo  go  in 
sets.  In  a  spot,  for  instance,  wc  would  generally  ?ec  movement 
indicated  by  one  set  of  iron  Imes,  whereas  in  a  prominence  w  c 
would  always  see  a  different  set— a  set  in  a  different  i«rt  of  the 
spectrum  altogether— registering  this  muvenicnt  for  us.  Here 
again  was  considerable  food  fur  ih'iught, 

That  was  stated  very  roundly  a  good  many  yearj  ago— in  1869. 
I  will  read  what  wa^  then  written  on  thisMibjcct "  Alteraiions 
of  wave-length  have  Wn  delected  in  the  sodium,  magBcsium, 
and  iron  lines  of  the  spot's  s|«cirum.  In  the  eve  o(  tlic  last 
substance  the  lines  in  which  the  alteration  was  detected  were 
not  those  observed  when  iron,  if  we  accept  them  to  be  due  to 
iron  alone,  is  ejected  into  tlie  chromosphere." 

That  caveat  with  regard  to  iron  arose  fro  n  the  fact  that  of  the 
460  lines  recorded  by  Kirchhoff  in  1869  only  three  lines  of  iron 
had  been  seen  bright  in  tbc  solar  prjmineticc-. 

8.  Then  came  a  point  which  has  Wen  very  slightly  alluded  lo 
already.  How  came  it  that  the  total  chem  cal  composition  of  this 
atmosphere  of  the  sun,  v^liich  we  were  ranght  to  look  upcn  as 
the  exemplar  of  what  mu^t  have  once  happened  to  our  own 
planet,  varied  so  enormously  from  the  co'ji}>osition  of  the  crust 
of  our  earth  ?  No  oxygen  in  it,  no  silicon,  no  fluorine  ;  whereas 
we  get  abondance  of  titanium,  nickel,  and  so  on.    It  w  as  diiBcult 

'  frve.  Hoy.  Sec,  vol  rriii.  p. 


to  ioukgrne  a  stronger  differvitoe  to  exist  between  any  two  masrcr^ 
of  matter  than  the  cl>emic»l  constitution  of  the  incandescent 
!nn,  and  of  the  earth,  which  is  now  cooling. 

9.  There  was  stilt  another  point  of  view  very  soon  forced 
upi>n  rolar  ol>«ervcrs  by  the  magnificent  success  which  had 
atteadad  the  labours  of  Dr.  Huggios,  Secchi,  and  other  observer! 
in  recording  the  spectra  of  stars.  It  was  a  most  interesting 
inquiry  naturally  to  see  w  hether  the  i'tars  gave  spectra  quite  Uke 
each  other,  and  if  it  should  happen  that  they  did  not  give  spectra 
like  each  other,  then  the  points  of  difference  would  be  sure  to 
give  us  some  excellent  working  suggestions. 

Now  what  are  the  facts?  Here  are  three  typical  stellar 
sfectra  (Fig.  27),  which  show  us  at  once  that  there  is  a  very 
consi<lerable  difference  in  the  phenomena.  In  the  upper  part 
of  this  dia^am  we  have  a  star  remarkable  for  the  fewness  of 
lines  in  it.s  siiectrum.  From  one  end  of  the  spectrum  to  the 
other  there  are  not  above  half  a-doren  prominent  lines.  In 
the  neat  part  however  we  have  a  star  which  is  remarkably 
like  our  own  sun,  both  as  regards  the  number  of  lines  and  their 
arrangement.  In  the  lower  part  of  the  diagram,  on  the  other 
hand,  we  have  a  star  in  which  we  get  flutings  instead  of  lines ; 
so  that  we  get  not  only  a  difference  of  degree,  but  a  fundamental 
spectroscopic  differcncf  of  kind.  Now  there  is  a  circumstance 
cinnecled  with  that  first  star  with  the  simple  sjiectram  very 
striking  to  any  one  in  the  habit  of  obser\'ing  the  sun,  and  it  is 
this :  Uiose  lines  visible  in  the  star,  which,  be  it  remembered, 
had  been  independently  determined  to  be  hotter  than  our  sun, 
are  precisely  those  lines,  and  none  other,  which  we  see  bright 
on  the  disk  of  the  sun  itself.    1  have  emphasised  the  fact  that 
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we  have  independettt  evidence  that  the  star  with  verj  few  lines  is 
hotter  than  our  sait.  It  is  also  clear  that  the  other  star  with  the 
fiuted  spactmm  k  a  star  much  cooler  than  onr  son,  because  it 
was  one  of  tho«e  red  stars,  the  light  of  which  ia  exceedingly 
feeble,  which,  on  gruaads  independent  altogether  of  spectroscopic 
evidence,  are  supposed  to  be  stars  in  the  last  stage  of  visible 
cooling. 

So  much  then  for  some  of  the  earlier  ofaservations  on  the  coin- 
cidaaoe  of  metallic  lines  in  the  snn,  with  observations  on  the 
lines  themselves  in  diffierent  portions  of  the  snn's  atmosphere. 

la  We  DOW  come  to  anotner  part  of  the  work  where  we  also 
find  difficnlties.  Angstrom,  in  that  exoeedinglj  important  memoir 


which  accompanies  his  Atlas,  states:'  "In  increasing  successively 
the  temperature  I  have  found  that  the  'ones  of  the  spectra  vary  in 
intensity  in  an  exceedingly  complicated  way,  and  conse<iaently 
new  lines  even  may  present  themselvei  if  the  temperature  is 
mised  sufficiently  high."  Kirchhoff,  on  fcis  part,  had  seen  phe- 
nomena very  similar  to  those  thus  touched  upon  by  Angstrom, 
but  his  explanation  was  a  diiferent  one.  Ht  did  not  agree  that 
the  temperature  upon  which  Angstrom  laid  such  strong  streaa 
was  really  the  cause  at  work,  lie  attriboiMl  those  changes 
rather  to  the  mass  and  the  thickness  of  the  vapours  expciimenled 
upon — naj-,  he  went  further  :  at*a  time  when  tcarccly  any  fact* 
were  at  his  command  he  broached  a  famous  theorciB  which  went 


Flfc  aH  —  I  he  Mut  rrnJ  of'  Ihr  sfuxcmin  of  uioiii'n  umJcr  iincrcni  coi.tiii  <n6.  1.  L;aJduui  cumtiuwt  miii  cbLonoc  (CaClj).  When  the  lemperaiun  i»  low, 
th*  conpuuiiU  molecnl*  Tibvaits  a*  a  wlu>l«.  the  ipcctrom  is  M  the  rtd  end.  and  no  linei  of  calciLm  are  iecii.  »,  The  line  of  th«  metal  lecn  when 
the  eampouiul  mulecute  u  duMciaud  to  a  ilight  ejaroc  with  .10  induced  cnrrcni.    3.  the  tpectrum  cif  n>ef»I1i<:  calcium  in  the  electric  arc  with  a  malt 

C_  number  ufcEtU.  4.  The  tame  when  the  number  a(  ccUi  L>  iacrcaMd.  ;.  The  q>ectnini  whm  ■  ootl  ;um1  i mall  Jar  aic  eaipl07«d.  6.  Tbc  tpvctnuD 
when  a  \arg.c  iroil  and  large  Jar  mre  tned-    T.  The  abaoqitiua  of  the  calduia  va|>bur  ia  ih*  lua. 


to  prove  this ;  and  yet  what  bad  Kirchhoff  himself  dom  ?  bow  had 
he  traversed  his  own  theory  ?  He  states  that  his  olwervations 
were  made  by  means  of  a  coil  using  iron  poles  one  millimetre  in 
thickness.  Now  the  thickneas  of  a  short  spark  taken  from  iron 
poles  one  millimetre  in  thickness  would  probably  be  two  milli- 
metrt'.  Next  KirchhofT  allocated  the  region  where  the  absorp- 
tion which  produces  the  reversal  of  the  iron  lines  took  place  at  a 
considerable  height  in  the  atmosphere  of  the  sun,  and  he 
expected  the  atmosphere  of  the  sun  to  be  an  enormous  mass 
represented  by  the  old  drawings  of  coronas,  so  that  on  KirchhofT's 
view  the  thickness  of  the  iron  vapoor  which  reversed  (be  iron 


I  spectnun  most  h«ve  beta,  al  a  moderate  estimate,  io.oob  miles^ 
and  yet  he  said  that  the  spectrum  of  that,  and  of  the  light  givca 
by  the  coil  were  absolutely  identical ;  that  is  to  >a7,  that  the  faxt 
was  that  the  variation  of  thicknc'-c  from  two  millimetres  to 
10,000  miles  made  no  difference.  That  was  on  the  one  hand  ;  on 
the  other  hand  he  gave  us  his  tJttortm,  showing  that  a  slight 
variation  of  thickness  would  produce  all  the  changes  which. 
Angstrom  and  othen  had  obacrved  np  to  that  time,  and  which 

I  we  bav«  ob«erved  since  in  much  greater  nu  i  ber. 

,  A  diagram  (Fig.  28)  will  show  the  sort  of  changes  to  which 
Angstrom  referred,  changes  which  have  been  observed  by  every 


Fic        Fluted  ipcctnm  of 


new  worker  who  has  taken  up  the  subject.  It  represents 
the  variations  which  take  place  in  the  spectrum  of  calcium  in 
the  photographic  region.  At  a  particular  temperature  we  get 
a  spectrum  of  calcium  which  contains  no  lines  wliatever  in  the 
blue,  but  when  we  increase  that  temperature — the  temperature 
of  a  Botuen  burner  is  sometimes  sufficient  to  produce  it— we  gel 
a  line  in  the  blue.  When  we  pass  from  a  Bnnsen  burner  to  an 
electric  lamp  w  e  get  this  blue  line  intensified  and  reversed,  and 
»t  the  same  time  we  get  two  new  lines  in  the  violet.  Using  a 
still  higher  temperature  in  the  arc,  we  thin  the  blue  line,  and  at 
the  expense  of  that  line,  so  to  speak,  wc  thicken  the  two  in  the 


violet,  so  that  the  hrttcr  equal  the  Woe  line  in  thickiicss  and 
intensity.  Passing  to  a  large  induction  coil  with  a  sasall  jar  we 
make  the  violet  lines  very  much  more  prominent,  and  "sine  * 
larger  induction  coil  and  the  largest  jar  we  can  get,  w  e  jjcaclically 
abolish  the  blue  line  and  get  the  violet  lines  alone.  Now  wa 
have  simply  produced  these  eifecU  by  varying  the  ton>p«ataret 
and  this  diagram  enables  me  to  point  out  one  of  the  things  to 
which  reference  will  have  to  be  made  suhsequendy.  The  thick- 
nesses  of  the  calcium  lines  in  the  spectrum  of  the  snn  are  aJa© 
given.  The  two  lines  in  the  violet  are  really  H  and  K.  ln« 
'  '*  Recherche*  sar  le  SpcclR  Solaire,"  PP-  A  3» 
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other  line— the  all  importist  one  at  low  tcmpcratnrct  -U  ^„ 
and  unimpjrtant.  So  that  both  on  the  solar  evidence  and  on  the 
evidence  of  ai.  these  specira,  whatever  the  explanation  may  be, 
inere  u  the  undoubted  fsct  that  fundamental  changes  oriataniv 
in  the  Lnes  are  producad  by  some  cause  or  other,  and  if  Xiidi- 
hor*  statement  about  the  matchiag  of  lines  is  true  for  one  tem- 
perature It  is  fal>e  for  all  the  others. 

«.i':J»      refereace  to  stellar  ;ipectra  I  mentioned  the  word 
fluted"  spectrunu    Before  Kirchhoff  had  publithed  hu  first 
paper  two  very  eminent  Germans— Pliicker  and  Hittorf— were 

wording  siTcctrum  aiialvMs  at  Bonn,  and  they  found  that  in 
the  case  of  a  j^rcal  many  smiplc  substances  what  are  called  ftttcd 
spectra  «  ere  to  be  oUeried  as  well  as  line  spectra. 

The  accompanying  diagram  (Fig.  29)  of  the  fluted  spectmm 
J  K  f-  ""^  'iiffc^euce  between  tliesc  fluted  spectra 

and  the  line  spec'.ra,  c  u  which  we  have  been  excluMv-!v  occupied 
up  to  the  piL  'ji;!,  ^ 
Weobser^  <j  lU.it  lhc_(.!;u  -  1,  n-cliy  is  an  absolute  !:,\thm  in  the 
:\d   cl    line,    inv-ularly   distributed   over  the 


li.ivc  p'oajis  Hliicii  .ire  bciutifii!! 


spectrum  ; 
spectrum,  w 

their  structure.    Tue"ncxt  d.a<:ram  (! 
tioa  spectrum  of    p.-irticuhr  molecular  gr 
UMIt  also  is  bcauti:u]:v  liiythmic  ;  the 


vtl 


rhythmic  in 
the  radia- 
'  carl  on  va(>our, 
ch  of  the 


itar^flutuys  exactiy  resembling  that  of  the  iodine 
MmMrmaoai  were  among  the  first  to  iu^ge>t  the  iuca 


-  element  could  have  two  completely  dis- 
llqr  mn  CBiiNBtlr  iiigfMttvck  fcr  if  twok  why 


tinct  spectra, 
not  many? 

In  my  fefacnee  tpthe  «*lM««iid  short "  method  of  obser^  a 
Uon  I  stated  flat  ft  «m£M  tU  to  note  what  happens  when  a 
ItaowncoinpoBpd  bodyhdecompoted.  Wiih  ordinary  compounds, 
■MB  af  cUortde  Of  Gakhua  Udw  on,  one  can  watch  the  preci  e 
moBent  at  which  the  eompond  b  bnluD  up— when  the  calcium 
neglas  to  come  out;  and  wt  em  Ibn  determine  the  relative 
amount  of  diwooation  by  the  mudicr  nd  thickness  of  the  lines 
of  calcoB  «Uch  are  produced.  Smauiy  with  rttaid  to  these 
flBtmgs  we  can  Uke  iodine  v^Mb  «Udlg|hw  in  this  fluted 
^ectrum,  and  we  can  then  incranw  iMiliiiiwrtMH hiIJliiIl  so 
that  we  no  longer  get  the  fluted  spectm  tt  ULw  ««aM»  inmate 
it  so  gently  that  the  line:  of  iodine  comeoot  «iw  1w ewb Mtctlr 
the  same  way  that  the  lines  of  caldum  came  ont  fron  the  ddoride 
of  calcium.    We  end  by  destroying  the  oompooad  ofodchim 


ia  the  one  case,  and  by  destroyi'i«° the"  flutedTpectfnm  in  the 
:  in  both  cases,  the  bnght  lines  of  the 


other  leaiing.  as  the  result ._  „  ....  ^  „ 

constituents— m  the  one  case  calcium  and  chlorine ;  in  the  other 
ca^  iodine  itself.  I  have  by  ao  means  exhausted  the  list  of 
difficulties  which  were  gradually  nresented  to  us  when  we  consi- 
deied  tha*.  both  lu  the  sun  and  in  our  laboratories  spectmm 
analysis  brought  bcf jre  u$  the  results  of  uniqaCk  aluollltelr 
similar  'chemicil  atoms.'^  Not  only  were  there  .jHH"^ 
but  the  differences  worked  in  different  ways,  whethcrv* fluaed 
from  Inw  to  high  temperatures  in  hib  )ratory  work,  orfrmiaie 
general  spectrum  or  the  flame  spectrum  in  the  sun. 

liut  1  have  .^id  enough  for  my  present  purpose;  details  00 
the  points  I  have  referred  to  and  on  othcn  muit  be  cone  into 


^"^^^"■jyo!*  **»  «t»«apt  to  grapple  with  these  difficul- 
2r  lATL^fi*"*.  *™  *°  tiicories.  ?  or  to  rest  and  be 

riSjfi  .y**Jf«^  ^«  to  appeal  to  what  was  known-to 
pranea  n  acegtwooe  with  Newton's  laws  of  philosophisimr,  and 
•tttt  no  new  priadlpk  nUu  one  were  absolutely  bound  to  do 
mJ.  ifc/fES^  *Si^.  •»  of  continuity,  and  to  suppose 

«rf »  W  hige  part  at  aU evenU.  of  this 
■■w^iw M  tin  act  Um^  dl  naoonsciously,  spectroscoplsts  had 
Ma  WOTUnff  luder  nam  tnascendental  conditions  as  regards 
tenperatnre  than  had  ever  been  employed  before,  and  that  the 
2™  restilt  was  that  this  bl^  tempentnie  had  done  for  the 
natter  on  wluch  they  had  espeAaeBlad  exactly  what  all  lower  tem- 
peratures had  been  fomid  to  do.  That  is  to  say,  that  they  hidbmn 

Drt^lcMi  itn  V  Tn  ai^Vm*  aamwis  :«  i.>^a  A  t  _«_•»•..     ' ^  ViOV 

1  thing  to 


peratures  had  been  fomid  to  do.  That  is  to  say,  that  they  1 
broken  up.  \  In  other  words,  it  lent  great  probability  to  1 
that  when  wenUectcd,  Myifoa-bMnaM  lt  is  a  Md 
keep  to  one  ipSSiSMiaee-to  one  of  Omm  tnuo 


temperatures,  wewoneaolongerdealing  wilfclbeweelnBlflfiNiL 
but  with  the  ipectrmn  of  the  conttituenti  of  IraEiviwM  to  M 
g^J^temperature  at  which  no  experiments  had  lieCB  ude 

kxA  one  was  the  more  struck  by  the  probabili^  of  this  being 
«aU  evenu  an  approximation  to  the  truth  Iw  thoae  stells? 


were  dealing  with  the  highest  jjossible  temperature.  So  the 
Idea  was  thrown  out  that  these  stars  were  really  Wmpler  in  their 
structure  ;  that  their  immense  temperature  had  not  allowed  a 
complex  cvolu'.ion  of  hi^^her  comj.lex  iV.rius  of  cheuucal  matter 
to  take  pUcc  ;  and  th.it  « c  had  there  the  ivimordial  germs  of 
matter,  so  to  Si>eak,  or  at  all  events  something  nearer  to  the 
beginning  of  thmgs  than  anything  that  «c  had  in  this  cool 
planet  of  ours,  or  anything  tLit  «c  Mc;e  likelv  to  find  easily 
here,  m  oonaeqtience  of  the  various  difticuhies  which  harass  every 
kmdof  experimentation.  It  was  imagined  that  we  might 
Pj*J»  tO«wnelves  a  sort  of  cclcstiil  dissociation  intke 

i?12ft^?**  "'"'^  would  place  those  stars,  the  spectra  of 
«een,  in  a  diiVerent  order;  that  the  first  sUr 
!£*_25fl.*"Hj*  be  *  star  of  the  .i.nplcst  spectrum,  the  next 
«"f «™™««»™«  be  that  which  mosUy  rest-nilled  our  >un, 
™*  *•  jf*  should  be  that  one  in  which  the  lined 

specbnu  bed  Utteriy  disappeared  infavoar  of  the  fluted  s!*c. 
trum.  If  tint  w«ie  panted  for  the  stars,  why  not  attach  all 
thw  to  thoMB?  BeeiMb  as  baa  Aea*r  been  mentioned,  all  these 
lines  whiA  wcie  MA  in  ttMipeetna  «f  the  hottest  stars  were 
precuely  thoae  llaet  wkoh  wii«  Been  OMtt  intense  in  the  hottest 
parts  of  the  nui;  «ad  It  didto^Mcm  as  if  in  that  way  we  . 
could  eventually  looiwr  or  tater-HiMMt  lihdy  kler,  for  Ait  is 
very  long-«et  some  lk;ht  on  tbe  lobjact. 

I  at  once  say  that  this  idea  wbid  waa  tbnwm  eat  in  the  year 
1S73  on  spectroscopic  evidence  had  been  atHrtjated  Iw  the 
foremost  philosopher  amongst  £iu;iish  dMoiita oit^ tiaei  I 
mean  the  late  Sir  Benjamin  Bra^'  From  rnniHintiiiM  ef 
a  perfectly  different  kind  he  had  come  to  tlw  finaitaiioii 
our  chemical  philosophy  was  not  anything  lik*  to  fioaiyl 
as  was  generally  imagined,  and  that,  given  alii^Mr  l^rtnmrt, 
the  elementary  bodies  would  cease  to  be  elementa(y>-that  the 
adjective  "elementary"  applied  to  them  was  merely  the  awawie 
of  our  inability  to  dissociate  them ;  and  to  watch  the  pragrcm  of 
dissociation  when  we  got  them  at  a  temperature  at  oar  eOB* 
mand.  By  a  stroke  of  genius  he,  before  anything  was  known 
about  the  chemistT)-  of  the  sun,  went  to  the  sun  lor  that  trans- 
cendental temperature  he  wai  in  search  of ;  thus  showing  that 
lie  had  an  absolutely  pure  and  accurate  oonceptioo  of  the  whole 
Uunj  as  1  believe  it  to  be— but  that  is  antldpatiflg  malt  ere.  tie 
suggested  that  the  constituents  of  our  elementary  bodies  might  be 
found  in  the  hottest  parts  of  the  solar  atmosphere  existing  as 
independent  forms.  Tlic  whole  merit  of  that  conception  there- 
fore is  due  to  Sir  Benjamin  Bro<iie,  and  dates  from  the  year 
1867. 

Now  we  can  eaiily  luvlen.r.and,  seeing  that  much  of  the 
spcclro  copic  work  wluch  had  been  d,-nc  up  to  1S74  had  had 
for  Its  object  the  connecting— intermingling,  s.j  to  speak — of  solar, 
stellar,  and  terrc-'.rial  chemistry,  that  it  u.is  mt  a  p'.ca-^ant  thing 
to  find  tint  the  [alli  sccnie^l  about  to  l)c  such  a  very  rugged  one — 
that  we  sccnie^i  after  all  not  to  be  in  the  light,  but  in  the  dark, 
and  the  very-  practical  question  was,  what  was  to  be  done? 
Would  it  base  bcc:i  wist  to  have  considered,  then,  the  whole 
qnestion  of  the  dissociation  of  elementary  bodies?    I  think  it 
would  not  have  been  wise;  the  data  were  insufficient  The 
true  thing  to  be  done  was,  1  think,  to  endeavour  to  accumulate 
a  vast  number  of  new  facU  and  then  to  see  what  would  happen 
when  a  sufficiently  long  base  of  facts  had  been  obtained. 
What  did  we  want?  We  chiefly  wanted  to  settle  those  qucbtions 
of  the  rariations  of  spectra  seen  in  our  Uboratoric!.  and  the 
vuiatiois  obserred  when  we  passed  from  the  spectrum,  say  of 
irOB  00  the  earth,  to  the  spectrum  of  iron  in  solar  spots  and 
storms.    The  coincidence  of  lines  of  different  bodies  which  had 
been  referred  to  by  An^^strom  and  Kirchhoff  also  required  inves- 
tigation.   What  more  ready  means  of  doing  that— what  more 
perfect  means  were  there  thar,  tho  e  pUccd  at  our  disposal 
by  photography?    Photography  ha";  no  jiersonal  equation,  it 
lias  no  inducement  to  cook  a  rc-ul;  either  in  one  directicm 
or  the  other,  and  it  moreover  has  tins  excellent  thing  alxjut  it, 
that  the  renilts  can  be  multiplied  a  thijusai4fold  and  can  be 
recorded  ia  an  absolutely  easy  and  safe  manner.    There  were 
other  laasoos  why  photography  should  be  introduced.    We  see 
at  oocediat  it  it  was  quite  easy  to  introdupe  the  process  of  puri- 
6catloa  of  the  apeetia  to  iriuen  I  have  already  (bawn  attention, 
by  merely  compariiv  a  series  of  photographs ;  the  A,  fi,  C  of 
my  di^gnua  (Fig.  a6)  beiiv represented,  say,  by  iron,  cobalt,  aad 
nickd,  or  am  ote  eabHaaces.  Again,  it  was  quite  poscibile 
bytheaseoT  the  ctedrie  hnip  to  very  considerably  increase  die 

<"  Ideal  ClaemisDT. "  Leetura  ddbMd  lath*  ( 
(cpiUtsbcd  laSo.  (tCacmilUii). 
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dU'per&ion  which  Angstrum  had  empluyeJ  ;  so  ihat,  if  impurities 
bod  been  suggested,  there  was  now  •  method  which  has  not  yet 
Ijeen  chAllcnged  of  getting  rid  of  them.  If  the  liUpersion  was 
then  losufGcient  there  was  nothing  to  prevent  it  being  made 
very  much  more  considerable,  because  a  perfect  photograph  will 
bear  a  very  considerable  amount  of  magnification. 

The  diagram  (Fig.  %i)  will  show  the  method  of  photography 
that  was  adopted  in  tBis  work,  and  by  which  the  various  photo- 
graphs thrown  on  the  screen  wcrr  taken.    The  object  was  to 


compare  the  light  of  the  sun  with  the  light  of  the  vapour  in  the 
electric  arc  of  any  particular  substance  that  we  wbhed  to  observe. 
By  means  of  a  heliostat  and  lens  an  image  of  the  sun  was  thrown 
exactly  between  the  poles  of  an  electric  lamp,  and  the  rays 
diverging  from  it  were  collected  by  a  second  leu  and  again 
brought  to  a  focus,  this  tioK  on  the  slit  of  the  spectroscope. 
The  slit  was  provided  with  two  slides,  by  mcims  of  w  hich  either 
its  apper  or  lower  half  could  be  exposed,  while  the  other  half 
was  covered.    If  we  wished  to  take  toe  solar  spectrum  first,  the 


Fir.  ;)r.— Carbon  flutii>(«,  concratted  with  (he  Gw-tpectn  <jf  caldun,  iron,  aluminum,  aod  other  iinj>uritics  of  th«  poles. 


poles  were  separated  so  that  they  might  not  obstruct  the  sunlight ; 
the  image  of  the  sun  was  allowed  to  fall  on  one-half  of  the  slit, 
.ind  the  plate  was  exposed.  That  half  of  the  slit  was  then  covered 
up  and  tbe  other  half  opened  (the  sunlight  being  cut  off),  and 
the  substance  volatilised  in  the  electric  arc  so  that  its  image  fell 
on  the  open  part  of  the  slit.  The  plate  was  again  exposed,  and 
so  the  two  spectra  were  obtained,  one  above  the  other.  In  this 
ivay  then  we  had,  first  of  all,  a  spectrum  of  the  sun  compared 
with  the  spectrum  of  the  particular  substance  we  wished  to  map. 


After  that  we  had  the  long  and  short  lines  in  the  same  substance 
photographed  on  another  plate.  After  that  we  had  all  the  sub- 
stances which  might  exist  as  impurities  in  the  first  substance — 
that  is  to  say,  all  the  chemical  elements  photographed  with  their 
lines — their  long  and  short  lines,  in  precisely  the  same  manner ; 
and  finally  we  had  a  comparison  of  ttie  substances  we  wished  to 
photograph,  say  iron,  witb  a  spectrum  of  every  other  substance 
which  might  contain  these  impurities.  41  will  be  seen  therefore 
that  aa  enormons  number  of  photographs  had  to  be  taken.  As 


Kic  ji.— Arraogcuicnl  (or  phctosrap)  Ually  delcrnJning  tlte  coincidence  of  lolar  and  metallic  lines. 


a  matter  of  fact  three  or  four  thou.^and  photographs  have  been 
taken,  and  a  very  coruiderable  amount  of  tin:e  (about  four  jears) 
\»  as  consumed  in  that  way. 

But  it  may  be  said,  "Surely  if  you  .ire  going  to  limit 
yourself  to  photography,  you  will  only  be  dealing  with  a  very 
i'mallpartof  the  spectnun."  My  reply  to  that  is  that  already 
in  the  year  1875,  when  a  part  of  this  work  had  been  carried  on, 
other  laboratory  work  had  given  ns  reason  to  believe  that 


what  was  then  being  done  in  photography  at  the  bine  end  of  tbe 
spectrum  would  be  done  by  photograpny  in  every  other  portion, 
for  in  fact  a  spectroscopic  study  of  the  behaviour  of  bodies  at 
low  temperature,  to  which  I  hope  I  shall  have  time  to  refer,  had 
led  several  to  bel'eve—  at  all  events  had  led  me  to  believe — that 
what  cne  got  in  the  text-books  about  actinism  and  so  on  was  Vut 
a  very  rough  approximation  to  the  truth.  We  had  been  taking 
as  the  functions  of  light  what  were  really  the  functions  of  the 
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fcadin  which  received  it,  and  it  wa^s  therefore  quite  easjp  tP 
inagiiic,  and  one  wu  jusUBcd  in  hoping  that  m  the  work  vest 
«■  «•  should  fiad,  that  what  one  ptrUoikr  kind  of  tabttiaoe 


would  do  for  Die  Une  nys  aaofher  poitkniar  kind  of  nbiliiaoe 
would  do  for  the  nd  njn  tad  for  the  |ren>  nyi,  and  w  oOi 
Capt.  Afaoqr  in  hk  leetnw  wiU  dnw  700  tlwt  Um  ipeetro- 
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scope  was  no  bad  guide  iu  that  matter,  and,  thanks  to  bU  valu-  | 
able  researches,  we  are  now  able  to  phutoj;rapb  ai>  well,  if  not 
better,  at  the  extreme  red  end  of  the  spectrum  than  we  did  at 
■  hat  time — years  a^jo  now — in  the  blae. 

Well,  then,  four  years  were  coniiumed  in  the  accumulation 
of  these  facts.  I  do  not  now  intend  to  call  attention  to  the 
whole  of  them,  but  I  will  take  si>me  instances,  directing; 
s,iecial  attention  to  what  happened  with  regard  to  the  spec- 
trum of  iron.  This  ^  b  the  6nal  map  produced  up  to  a 
certain  point.  We  have  first  the  solar  S)>ectru.ii  ;  below  this 
are  mapped  all  the  lines  of  iron  observed  on  one  of  the  phato- 
graphi  which  we  obLiincd,  including  of  course  .ill  impurities; 
and  then  foUjw  the  spectra  of  maajrancc,  cobalt,  nickel, 
chromium,  uranium,  cerium,  and  10  on  through  the  whole  story. 
When  that  work  had  been  completed  in  that  manner  we  had  to 
get  rid  of  tiie  imparities  by  the  process  which  I  have  already 
explained,  and  at  last  we  got  what  is  called  a  purified  spectrum, 
in  which,  along  the  horizon  labelled  iron  we  bad  only  those 
lines  left  which  wc  could  not  by  any  application  of  the  j>rinciple 
which  has  been  explained  l>e  shown  to  be  due  to  the  admixttire  of 
any  other  sulistance  whatever.  Wluit  then  was  the  total  result  ? 
The  accojipanying  table  (p.  320)  will  show  the  sort  of  corner  in 
which  we  found  our>elve?  after  all  this  work  bad  been  accom- 
plished. It  gives  the  list  of  the  iron  lines  which,  after  making 
every  allowance  for  the  existence  of  impurities,  were  found  to 
coincide  with  Unes  in  other  substances. 

It  will  be  seen,  for  instance,  that  the  two  short  lines  390600 
and  395423  coincided,  the  first  with  .short  lines  in  uranium, 
firconiuiii,  and  yttrium,  the  second  nith  short  lines  in  uranium, 
molybdenum,  and  tungsten.  Similarly  there  arc  two  short- 
line  coincidences  with  lircuniam,  and  no  less  than  six  with 
vaoadiuiu,  and  so  00.  The  total  gives  the  coincideuce  of 
the  lines  of  all  the  clcoicnU  under  the  conditions  that  1  have 
drann  attention  to.  So  that  the  sum  total  of  this  really  very 
laborious  inquiry  with  regard  to  iron  was  that  in  the  region  between 
39  and  40,  the  region  including  H  and  K  on  that  map,  where, 
l)cfore  the  introduction  of  photography,  scarcely  any  iron  lines  had 
been  seen,  and  where  only  five  solar  lines  1  think  had  been 
mapped,  photography  gave  us  a  total  of  nearly  300  hnes  in  the 
solar  spectrum,  and  it  gave  us  sixty-two  lines  of  iron. 

Of  tho»e  buty-two  lines  of  iron  only  eighteen  w  ent  straight; 
by  whicii  I  mean  that  the  remainder  had  sliort-line  coincidences 
with  the  lines  of  other  substances.  So  tkit  the  idea  first  thrown 
out  by  Kirdihoff,  A.ngstro.n,  and  Tlialen  of  the  pos^ibibty  of  the 
ooincidcoce  of  lines  among  the  metallic  eleiuenti  was  eaurmou~ly 
intensified.  It  will  be  >«en  that  the  thing  is  absolutely  reversed 
in  the  case  of  iron,  and  It  might  be  the  case  alsj  in  other  sub- 
stances. The  fact  of  a  line  not  being  coincident  with  a  line  in 
iinothcr  substance  w  as  the  exception,  and  not  the  rule.  The 
latio  in  the  ca;e  of  iron  being  as  44  to  tS. 

It  i^  amusing  in  the  light  of  recent  criticisms  to  go  back  to  the 
old  observation<i  .md  to  see  with  what  |>ertiikacitv  for  the  first 
two  yeoTh  we  stuck  to  the  possibility  that  the  s^lar  tine  or  the 
iron  line  we  were  dealing  with  was  a  double  line,  and  then, 
after  we  had  to  give  that  idea  up,  as  the  coincidences  became 
of  three,  four,  five,  and  sixfold  complexity,  we  came  to  the 
concliision  that  we  were  dealing  wiih  a  common  impurity. 
Tliat  of  cnirse  was  a  point  we  could  not  setUc  until  we  batl 
gone  through  all  the  cncmical  cicntents  which  were  known  to 
u-',  and  it  wa>  going  tlirough  so  many  substances  which  took  op 
So  much  lime. 

But  there  was  another  ipie.tion  which  bccaaic  striking,  in  th's 
excessively  m  nute  amlomy  of  even  a  very  buxall  portion  of  the 
solar  T'pectruin,  for  I  sh  >uld  say  that  liie  small  ran^eof  the  spec- 
trum represented  here  forms  a  poniou  of  a  map  which,  when  cum- 
|>!eled,  will  be  :hc  sixteenth  of  a  mile  I  mg,  to  that  after  all 
wc  were  dealin;;  wtih  an  excessively  small  |>ortiun  of  the  total 
work  which  had  to  be  done.  Having  there  map[H:d  that  small 
region,  where  without  photography  it  would  have  l>een  diOicult 
;o  see  anv  lines  at  ail,  we  g  it  iu  almost  twenty  cases  from  one 
cad  to  the  other,  instances  in  which  there  was  ab>>oluiely  no 
relationship  at  all  between  the  brightuesS  of  the  iron  line  on  our 
photographs  and  the  darkness  of  the  corre:> ponding  solar  line. 

These  were  cniefttlly  noted  as  "anomalous  reversals,"  a  term 
we  coined  in  the  labor.itory  at  the  time,  and  w  hich  wc  still  use, 
aJihuugh  the  word  anomalous  always  suggests  a  very  large 
amoma  of  ignorance. 

In  more  w.tys  than  one,  then,  this  work  landed  us  in  rather 
wone  cuuf  usion  than  w  e  were  in  before  What  wc  bad  to  face  was 

*  This  map  is  loo  lArfc  and  dclaJcd  la  r«]iroducc  here. 


(I)  the  variation  in  intensity  as  wc  passed  from  earth  to  sun,  a 
variation  so  great  that  in  Mxne  cases  terrestrial  lines  w  ere  missing  in 
the  sun,  and  in  others  feeble  terrestrial  lines  were  gr*>atly  inten- 
sifted  ;  and  (2)  the  cf>incidence  of  lines  in  several  sjiectra.  That 
is,  here  and  there  along  the  spectrum  we  found  the  lines  massed  as 
it  were  even  if  the  coincidence  was  but  apparent,  and  it  ivally  did 
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seem  time  to  consider  what  the  efTect  would  be,  fupjxising  that  .t 
dissociation  was  really  going  on  under  our  eyes  without  our 
knowing  or  imagining  anything  ahojt  it.  Why,  it  may  be  said, 
did  vou  pitch  on  dL-suciatton  ?  For  the  reason  that  the  startling 
results  really  after  all  contained  nothing  that  was  new — nothing 
that  wras  novel  about  them  the  least  in  lie  world,  if  w  e  regarded 
them  with  an  abiolntely  nnl)i.%-;ed  .nid  receptive  mind.  Dissocia- 
tion would  uadoubteJIy  account  for  all  the  variations  of  intensity 
observed  on  i>assing  from  one  temperature  to  another,  as  alrca<Iy 
excmplifietl  in  the  case  of  the  calcium  lines,  and  moreover 
the  short  common  lines  should  they  turn  out  to  be  truly 
common,  which  wc  were  getting  in  the  case  of  all  .sub- 
stances, might  be  simply  the  equivalent!!  of  those  short  common 
line-i  of  calcium  which  for  years  past  wc  had  watched 
coming  out  of  the  salts  of  calcium  when  decomposiiiuii 
wa.s  taking  place.  No  new  theory  was  necessary.  The  appeal 
to  the  law  of  continuity,  as  I  said  before,  wax  really  open  to  us, 
and  it  seemed  to  be  our  dnty  to  appeal  to  it,  and  it  was  also  tasy 
to  see,  before  really  one  has  inquired  into  the  matter,  that 
if  nature  had  built  up  the  inor,;anic  world  in  the  way  we 
now  know  she  has  built  up  the  organic  world,  that  precisely 
these  facts  and  none  other  would  be  those  she  woold  present 
to  us. 

"  Let  us  assume  a  series  of  furnaces  A-D,  of  which  A  is  tie 
hottest  (Fig.  32). 

"Let  us  further  assume  that  in  A  there  exists  a  substance  a,  by 
itself  competent  to  form  a  compound  body  0  by  union  with  itsch', 
or  with  something  eke  when  the  temperature  is  lowered. 

"Then  we  may  imagine  a  furnace  IS  in  which  this  compound 
body  exists  alone.    The  spectrum  of  the  compound  S  would  be 
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the  only  one  vioble  in  It,  as  the  spectmm  of  the  a^med  ele- 
mentary body  a  would  be  the  only  one  visible  in  A, 

"  A  lower  temperature  furnace  C  will  provide  us  with  a  more 
compound  substance  y,  and  the  same  coiuidcrations  will  hold 
goo<L 

'  The  figures  betwceo  the  hjrpethctlcm]  spectra  potal  t  >  ihc  Ktadual  dun^e 
in  ibe  interstku  of  tli';  lioei  a*  the  ipecuum  a  observed  Ocat  the  tempeiattir* 
cf  each  of  the  fumacet. 
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"  Now  if  into  the  fornace  A  ne  throw  some  of  this  doubly 
compounded  body  %  ^'^  get  at  first  ui  intention  of  the 
three  spectra  to  which  I  have  drawn  attention  ;  the  lines  of  7 
will  first  be  thickest,  then  those  of  ^  ;  finally  a  will  exist  alone, 
and  the  spectmm  will  be  reduced  to  one  of  the  utmost  timplicity. 

"  This  is  not  the  only  concluMon  to  be  drawn  from  these  con- 
ndenUions.  Ahhough  we  hare  1^  hypothesis  j8,  y,  and  8  all 
higher,  that  is,  more  compoand  Kirms  of  a,  and  although  the 
strong  lines  in  the  diagram  may  represent  the  Ime  spectra  of 
these  substances  in  the  furnaces  B,  C,  and  D,  respectively,  yet,  I 
in  consequence  of  incomplete  dissociation,  the  strong  Uocs  of  0  | 


will  be  seen  in  furnace  C,  and  the  Urong  lines  of  7  will  be  seea 
in  furnace  D,  all  ai  thin  linft.  Thui,  uthough  in  C  we  have  no 
line  which  is  not  represented  in  D,  the  intensities  of  the  lines  in 
C  and  D  are  entirely  changed. 

"  The  same  reasoning  therefore  which  shows  how  variation  in 
intensity  can  most  naturally  explain  the  short  line  coincidences 
— lines  which  I  have  termed  basic,  for  the  line  of  a  strong  in  A 
is  iasU  in  B,  C,  and  D,  the  lines  of  /3  strong  in  B  are  basu  in 
C  and  D,  and  so  on. 

"  I  have  prepared  another  diagram  which  represents  the  &cts  on 
the  supposition  that  the  fnrnacc  A,  instead  of  having  a  tempera^ 
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fare  sal!icieiit  to  dissociate  iS,  7,  and  8  into  a,  is  far  below  that 
stage,  although  liigher  than  B. 

"  It  will  be  seen  from  this  diagram  (Fig.  33)  that  then  thtonly 
difference  in  the  spectra  of  the  bodies  existing  in  the  four  furnaces 
would  consist  in  the  relative  thicknesses  of  the  lines,  llie  spec- 
trum of  the  substances  at  they  exist  in  A  would  contain  as  many 
lines  as  would  the  spectrum  of  the  substances  as  they  exUt  in 
D  ;  tatk  line  vtould  in  turn  U  basic  in  tht  tvAcU  ttrits  of  furnaces 
instead  of  in  one  or  two  only." 

We  are  therefore  completely  ju>tified  in  asking  whether  these 
are  act  the  difTerences  in  intcn^itics  of  lines  to  which  KirchhofT 


and  Angstrom  have  referred,  and  it  is  quite  easy  to  see  that  if 
we  chauge  the  temperature  of  the  fiimaces  in  such  a  manner  as 
to  produce  the  strongest  lines,  owing  to  the  greatest  quantity  of 
the  vapour  given  off  at  any  temperature,  that  the  long  Unca 
produced  at  these  different  temperatures  would  vary,  and  the 
longest  line  produced  in  furnace  D  would  not  be  the  same  there- 
fore as  the  longest  line  produced  in  furnace  A,  so  that  in  that 
way  we  can  imagine  a  transcendental  temperature  giving  t  very 
lone  line  to  a  particular  sulMtmce,  and  that  substance  may  exist 
highly  compounded  in  another  substance,  and  yet  at  a  lower 
temj  erature  it  may  only  appear  as  an  exceedingly  short  feeble 


Fl«f  :S.~rortio«  of  a  large  map  ifcowiog  ihc  liivi  mcxi  affected  to  loo  svo-ipoto  obfcrrrd  At  South  Kcanngton. 


line.  The  result  of  this  reasoning  was,  in  short,  to  explain  at 
once  variations  of  intensity  of  the  short  feeble  lines  which  were 
common  to  so  many  of  the  so-called  elementary  bodies. 

I  am  particularly  anxious  to  point  oat  that  there  is  absolutely 
nothing  aew  in  these  views.  We  have  simply  taken  as  otir 
exemplar  the  bcha\ionr  of  a  known  compound  body,  and  then 
pushed  the  reasoning  three  or  four  stages  furiher.  We  have  cone 
just  the  safest'  possible  way,  by  the  easiest  postible  stage*,  from 
the  known  to  the  unknown. 


1  have  now  to  refer,  one  by  one,  to  the  various  tests  which 
have  been  applied  to  these  cotLsiderations,  and  I  should  now  like 
to  bring  the  first  considerable  test  under  notice.  I  ^hall  show  on 
a  subsequent  occasion  the  various  l.iboratory  methods  that  we 
possess  of  determining  whether  short  lines  are  really  the  product 
of  high  temperature.  I  shall  at  once  draw  your  attention  to  the 
fact  tnat  ihe  short  lines  may  be  due,  not  merely  to  the  work  of 
high  temperature,  being  thus  truly  produced  by  the  ten»- 
oerature  which  we  are  employing,  but  they  may  be  also  the 
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iadications  of  escessiTely  complex  groupickgs  which  are  juit  dying 
»t  the  temperature  we  arc  using  at  tJie  time.  So  that  if  it  may 
be  permitted  to  coin  teruis  I  should  like  to  call  some  of  the 
ihort  lioes  hot-short  lines,  and  others  cold-&hL>rt  lioes.  Weshall 
see  the  reason  by  and  by. 

Now  if  this  order  of  things  it  in  any  way  as  I  ha»e  stated  it, 
the  first  test  that  we  have  to  employ  is  one  of  excessive  sim- 
plicity. The  difierences  between  tcrrcitrial  and  solar  spectra 
indicate  that  if  the  view  be  correct  diflereuces  should  be  !«en  in 


the  spectra  of  the  same  substances  obcervcd  in  different  parts  of 
the  »un. 

We  should  now  have  a  very  distinct  notion  of  the  enonnous 
difiierence  of  temperature  between  the  highest  and  lowest 
reache^>  of  the  solar  atmosphere.  The  lowe>t  region  of  the 
sjlar  atmosphere  that  wc  can  get  at  must  be  far  hotter  than  the 
highest  part  we  can  get  at,  at  all  events  in  times  of  eclipses  ;  the 
lines  that  we  should  see  therefore  iu  the  hottest  region  of  the 
sun  should  bring  us  very  near  to  the  effects  of  this  transocodental 


teoiperature  to  which  I  have  referred,  and  the  spectrum  of  iron 
seen  in  this  way  should  bring  ui  in  presance  of  the  result  of  the 
highest  temperature. 

Let  Ui  take  then  the  flames  as  giving  as  the  spectrum  of  the 
hottest  part  of  the  sun.  Where  are  we  to  find  the  record  of  the 
coolest  part  ?  Now  to  get  to  this  point  we  have  had  naturally 
to  dismiss  all  the  obteirations  which  have  been  made  of  the 
Unea  visible  in  solar  prominences,  of  the  lines  thickened  in  solar 
spots  and  the  like,  because  we  know  that  in  these  prominences 


and  spots  we  really  are  dealing  with  phenomena  local  to  p«r< 
ticular  and  highly  heated  regions. 

Dealing  nnth  ttie  whole  solar  spectrum  we  know  that  we  are 
dealing  with  the  whole  of  the  solar  atmoipherc,  however  great, 
however  high  that  atmosphere  must  be.  Therefore  we  Know 
that  the  solar  atmospheric  spectrum,  the  Fraunhofer  spectrum, 
cannot  by  any  possibility  give  us  what  is  going  on  in  any  parti- 
cular region— it  most  naturally  be  the  summation  of  what  is 
going  on  in  every  region  where  any  absorption  of  any  kind 
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Lines  affected  neither  in  -ipots  nor  !>tonTui..  sc  cooleat. 
How  have  these  view*  been  tcsicij.  The  fint  attempt  made 
to  get  light  out  of  this  inquiry  was  nnc  which  simply  dealt 
with  a  long  catalo^e  of  lines  obserreil  by  Prof.  Young  in  the 
memorable  expedition  of  his  to  Mount  Sherman,  where,  at  the 
height  of  between  8000  and  9000  feet,  with  perfect  weather  and 
admirable  instrmnental  appliances,  about  a  month  was  employed 
in  getting  soch  a  catalogue  of  lines  as  had  nerer  been  got  before. 
But  it  was  fooad  that,  althoogh  the  result  of  this  inqairy  was 
•bntaMgJB  IwHiMjiTjridi  ^iwiteiw^^i^OjftwaUooa  i^M^d 

fe^hM  AidihtiMyb^rtM  Ih^  hMW^bM^Sidod  is 
M  falwi  Owrfay  AolMt  tuoywit  die  tpeetm  of  100 sun- 
spoti  iHve  Imv  oliMfVBd  ill  tte  efaMmtoiykM^^obterved  in 
AMwfiihiaD,  and  faro  good  RMM I  think,  b  tUi  diangeable 
cUaMt*  it  does  not  do  to  do  «  hegn  17  doinc— to  oileDipt 
to  olBem  an  the  liaet  Mted  upon  b  a  aokr  tpgt  The  eices- 
sire  complication,  and  the  interna  miietum  of  a  spot'Spcetnun 
from  the  ordinary  solar  spectnini«  ennot  be  better  shown  Ihaa 
by  throwing  on  the  screen  the  spectnun  of  one  of  the  smi-spots 
uMj  observed  at  Greenwkh. 

The  figane  (Fig.  34)  shows  a  limitel  pvt  of  the  «oIar 
trum,  and  the  lines  thickened  in  the  spot>apectrum.  It 
seeu  therefore  that  to  tabolate  the  existence  and  thitkncs<i  and 
intensities  of  these  Tmes  over  the  whole  of  the  solar  spectrum 
would  be  a  work  which  it  woold  be  difficult  to  accomplish  in  a 
■ingle  da^,  even  if  the  day  were  absolately  fine.  So  that  was 
given  up  m  faTour  of  a  limited  inquiry  over  a  small  part  of  the 
solar  spectnun  ;  limited  farther  by  this,  that  we  only  t  the 
twelve  lines  most  affected  in  each  ■■p^'t  on  each  day.  In  thi^way 
we  ir-.-ore  a  con--iiler;iMe  nomhcr  nf  uli  olutely  comparaljle 
observation';,  .md  w  c  can  more  ea-ily  con  pare  the  spot  results  with 
those  which  had  Uccn  iib'.ained  in  ".he  oh  crva'.ioii  i  f  the  brightest 
line^  in  j>roniincncc»,  l>ecausc  whrn  we  t>egin  to  observe  hnc';  in 
the  solar  prominences  one  naturally  l>eijin<  by  ol>vervinfj  the 
brightest  line^  first.  So  that  by  oliscrving  the  darkest  lines  first 
in  the  case  of  spots,  one  has  a  fairer  compart. nn. 

A  diagram  (Fig.  35)  will  show  the  result  <jf  our  observations  of 
100  s]x:its  over  a  very  limited  part  of  the  solar  Sfiectrum.  We  will 
begin  by  the  individual  observations.  \Vc  have  at  the  top  the 
iron  lines  recoided  among  the  1- raanhoftr  line--  ;  lx:lu«  we  have 
the  iron  lines  recorded  as  iron  lines  by  Angstrom,  who  used  an 
electric  arc  Lower  down  wc  have  the  iron  lines  rccirdcd  by 
ThalcD,  who  n-ed  the  electric  s|ark.  It  will  be  seen  that  there 
is  a  very  con  idcrablc  ditTcrcncc  in  the  s]i«ctrum  of  iron  a.s  viewed 
by  means  of  the  spark  arKl  by  means  of  the  arc,  and  that  there  is 
an  cijual  difference  between  the  ^pectrum  of  iron  in  [lie  sun, 
that  is  to  ».av,  in  the  whnlc  'un,  determined  by  the  Fraunhofer 
^1  ci,  arai  tlie  -.peotrum  of  cither  the  .-irc  or  the  sparV.  It  U 
also  to  tie  n-  tcd  that  llie  'olar  speelrtnu  is  mi  re  Hke  the  -pec- 
trum  of  the  arc  than  the  spectrum  of  the  sj-ar!.. 

Since  the  relative  intensities  in  all  these  cases  are  represented  by 
the  length  of  the  hnc^,  we  have  here  an  opjtortunity  of  observing 
and  discntsing  the  accuracy  of  Kirchhoff'^  statement  that 
the  iron  Uses  in  the  .sua  correspond  absolutely  in  intensity 
with  the  lines  of  iron  seen  in  a  light  source  here.  It  is 
lint  of  eU  to  tee  which  light  source  he  fixes  on, 
'the  en  or  the  qiarfc.  Wlten  this  has  been  done  it  is 
tthofMWMUl  brwOy  true  with  rqgard  to  neither. 
That  however  ii  n  digreasioa ;  to  proceed  with  tlie  diagram, 

lof  iuB  which  iWMt  by 
» of  Oe  na  hidepcMcntly 

 legion— descending  from 

the  genand  to  the'peHicnier  end  teldng  that  pnrtienkr  pert  of 
tlie  cohr  atmosphere  wlieR  iIk  apoli  piodaoe  nieir  phenoinena, 
let  Bs  see  what  are  the  ranitt  fat  the  case  of  the  ipoti?  We 
have  in  the  verticaiUnesafeootdcf  thethieji  which  ««  aiftcted 
in  each  soot,  and  aaeh  of  lha  meet  included  betwecB  the 
horimtai  Ifatee  rqaeaats  1  paiticnBrmt»  the  date  befaig  given 
eotte  right  hand  dda ;  and  these  ion  aneairiiieh  we  Inve  here 
iipieiiat  the  ptaaoMaiia  prednced  hf  wo  apota.   The  diagram 


dfiewidlBg  froea  dda  CHanl  apeemn  of  I 
fhe  abwfptioa  of  dia  whole  alBoadhien  of  t 
of  the  hotteat  region  and  the  eoldcatiegi 
Ac  ganend  to  the  pailicniaf  and  taking  t 


IcaanilpaMlaaafABkMBiBpw  MaarAewonderfnit 
thatonaiailaMBiliMhilihiathaifcaeiilaaiMl  cewpleteiB 
hritaraf  Ae  wM«  raidt.   Tlwre  ia  no  ooatinnlly  aaawg  any 
of  aaaa  Uoaa.  A  caiafal  iaqxction  of  the  dtagraa  shows  oa 
that,  spealting  in  a  general  way,  each  of  these  lines  ia 


W«  hflfc  an 


I  peanng  kam  apMt 
by  ThaMo,  woaMi 


one  spot  or  enother  abiolutehr  withoot  the  other. 
imrnwrn  in  the  iatensities  of  the  lines  irfaa 
to  spot    Whcnevcrwe  get  a  line  tntcnsified 
it  in  the  spots,  ud,  as  a  nle^  what  happens  Is  that  the  i 

of  the  spot  is  not  only  simpler  ttan  die  apeolram  of  the  aic,  bat 
simpler  than  the  spectnun  of  the  sparlt. 

Now  the  impoitanoe  of  these  stateaaents  depends  on  other 
statements  wbidi  we  can  bring  to  confront  with  them.  The  next 
diagram  shows  the  obaervations  of  100  prominences  observed 
between  the  years  1872  and  1876.  (The  dia^yam  was  thrown  on 
the  screen.)  Prominences  cxi»t  in  a  region  of  the  solar  ,itm  i- 
sphere  not  very  far  from  that  occupied  Uy  the  spots  but  »c  have 
already  seen  that  whereas  the  spots  aie  produced  by  a  ilow  nniih 
of  cool  material,  prominences  are  produced  by  an  ujirush  of  hot 
material.  Let  us  >ee  therefore  if  any  change  is  pr.  .duccd  in  the 
phenomena  ;  whether  we  shall  have  cx.iclly  the  aruc  lines  from 
the  (Umvs,  ir  the  prominences  as  wc  have  tr  im  the  spotS ; 
whether  wc  .slnll  nel  the  same  informatirm  or  no. 

Here  are  the  facts  «ith  rcsjieit  to  Tacchini's  ol>^ervation  ■  :  — 
We  begin  as  before  with  the  whole  abs  irption  of  the  sun,  Ang- 
strom's map,  and  Thalcn's  map.  I  think  you  Hill  >er  n  Very 
considerable  change;  the  inn  linc^  (f. .r  we  are  'ndy  de.i]ing 
with  iron)  most  prominent  in  the  prnuiuientes  are  vastly  different 
from  the  iron  linns  mo  t  thickeneii  in  the  s-.iois.  The  difference 
i-.  shown  ill  tlieannrxeii  diagram  (Id^.  36),  whi.  h  rcprevenl-  those 
imlividual  ob-ervatians  br.th  of  sjvits  and  tl.iini-.  trcatcti  in  a 
certain  way  wiili  reference  t  >  the  di~cu  sio  1.  I  will  at  once 
exul.Tin  tn  ymi  «  hat  that  certain  way  is.  \\  c  have,  as  t  efore, 
llic  thre<;  data  t  J  I  cfjin  with,  and  wc  have  trc^vtexl  t^.c  suii-^pol 
obscivatuok^  V.I  that  the  Icrpths  of  the  linCN  will  rej>rcsciit  the 
number  of  time-  tliey  have  occn  seen  in  too  sun  spots  ;  the  line 
at  wave-length  4919  5,  for  in.staiicc,  has  been  seen  seventy-two 
times  ;  /Aa/  line,  in  fact,  has  been  seen  more  than  any  other  ; 
the  one  at  5C05  'o  some  forty  times,  and  so  on ;  very  many 
lines  having  lieen  seen  less  than  ten  times.  In  another  part  or 
the  yarne  diagram  we  have  summarised  the  individnal  rcsnMa 
obtained  from  Taechini's  observation  of  promineooes  ia  aiac^ 
the  same  wb».  The  line  5017*5  was  seen  in  66  praadnaBeaa 
out  of  100.  Bot  why  I  am  paiticniarly  anxious  to  Amt  tU* 
diagram  ia  OOm,  ihatit  hdkifi  ant  the  perfecUy  aatand  fact— 
Covlt ia *a aannl  fiiH  that  ovarlhtoiHiea  of  Aaapactnab 
atBUe*eatit,aokaaliam  aftoted  (a  Om  spam  ere  visible  In  the 
MDodaaaaaa.  If  ma  aaRtme  that  the  ooeapied  hr  pro- 
■^TTf  ia  hattar  tliaa  the  region  occupied  by  spotty  that  higher 
regtoji^i»a|||rt^  tO^fo^AlB^work,  and  it  oagbt  to  be  a  work  of 

aad  not  one  to  ha  ^ 
tlicre  b  no  line  < 
wideaed  ia  the  spots. 

Noirma  have  these  thrae  solar  speetra  here  which  w*  aBB 
oampara  one  with  the  other.  First  of  all  we  have  the  iron  spae* 
tmm  of  the  sna  taken  aa  a  whole.  Then  we  have  next  the 
spectrum  of  spots,  which  we  know  to  be  hotter  than  the  sun 
taken  as  a  whole.  Then  we  haw  the  spectnim  of  flames,  which 
we  know  to  be  hotter  than  the  spot*.  It  will  he  seen  that  the 
-  l"ry,  as  it  runs  from  the  top  of  the  diagiam  downwards,  is  .1 
storv  of  greater  simplicity,  as  it  ought  to  be,  and  it  was  explained 
in  the  diagram  which  I  eiliibiled  before  I  bepin  to  show  these 
results  of  absolute  hard  facts.  It  will  he  5«n  that  the  sim- 
plicity brought  about  by  the  rediicti  in  of  line^  actually  seen 
as  to  numljcr,  i^  accompanied  liy  the  appc^ir.ince  of  new  lines 
(produced  by  the  tian-cendental  temix-rature-l  ni  thc;e  region--.. 
This  flr^t  discu-^^on  of  a  large  nnmlwr  of  sjiectra  and  of  spot*, 
as  compared  with  storms,  is,  I  hubmit,  in  absolute  harmony  with 
the  view  of  the  diss<  cia;inn  of  the  elementary  bodies  by  the 
wjlar  temperature  sUf;i;cstrrl  I  >  s-.r  Itt  ni.unin  l!r  .die  in  1867, 
and  therefore  I  may  further  aidd  that  to  me,  at  oil  events,  it 
ia  abaotaMly  iaaqptteaUa  an  aiV  athar  view. 

}.  Norman  Lckkvkr 
( '/'a  he  ti^ittiud. ) 

INTERNATIONAL  MEDICAL  CON-JIU-.S.S 

THIS  Congress,  which  opened  by  an  infonnal  reception 
at  the  College  of  Ph)  s:c:.ins  on  Tuesday,  has  so  far 
Ixen  a  real  nicceaa.  h  has  brought  tosetlier  tomething 


ly  it  u  a  periBcdy  natural  resmiW 
.thattaAespuuua  of  theflama* 
af  dw 
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like  2500  medical  men,  no  less  tbaa  1000  being  from 
abroad,  and  500  from  the  provinces.  Indeed,  tlie  at- 
tcndanoe  ie  more  Uum  douWe  tbat  of  SBjr  pnefMos  Om- 
MCM.  hxaasvg  the  dtstingalsbed  foreigners  vbo  attend 
tte  Congress  are  the  following :— Dr.  Fordyce  Barker, 
New  York ;  Dr.  Billings,  \Vashington ;  Dr.  Bigelow, 
Boston  ;  I'rofessors  Brown-S^uard,  Paris ;  Chnuvcau, 
Lyons  ;  Dondei s,  Utrecht ;  Professors  Holmgren,  Ups;ila ; 
His,  Leipsic ;  KoIli'<cr,  Wurzburg  ;  Klebs,  Prague; 
Loven,  Stockholm  ;  Pasteur,  I'arU  ;  Pilu^cr,  Bonn  ;  Pan- 
teleoni,  Rome  ;  Von  Slawjansk;. ,  Si.  rL  Ur-bui^; ;  Siokvis, 
Amsterdam;  V'irchow,  Berlin.  A  very  large  concourse  of 
members  thronged  the  rooms  of  the  College  oa  Tuesday, 
and  crowded  St.  James's  Hall  yesterday  mocatQg^  when 
Sir  Tames  Paget  delivered  the  presidential  addreaa.  The 
■eeaoaal  meeongs  are  being  held  in  the  rooms  of  the 
various  icleatific  WGieties  in  the  Borlington  House  region, 
aadthereareMeeBof  themahngetiiar.  PnCVircbewgave 
an  addtaess  hat  night  on  "  Hie  Vahie  of  Fathological  Expe- 
riments.** To^y  Prof.  Maurice  Ra^aud  gives  a  general 
address  on  "Scepticism  in  Medicine";  to-morrow  Dr. 
Billings  of  Washiiigton  gives  an  address  on  "Our  Medi- 
cal Lilcratiirc  ^  ;  and  to-morrow  night  the  Lord  Mayor  and 
Corporation  receive  tlie  members  in  the  Guildhall  at  a 
lonversazioiu-.  On  Saturday  there  will  be  several  excur- 
sions, and  Sir  Joseph  Hooker  will  hold  a  rcecfition  at  Kew 
in  the  afternoon.  On  Monday  at  a  general  niectmg  Prof. 
Volkmaitn  of  Halle  will  lecture  on  "Modern  Surgery"; 
and  on  Tuesday  Prof.  Huxley  will  lecture  on  "The 
Connection  of  the  Bic^ogical  Sciences  with  Medicine." 
We  this  week  give  the  opening  address  of  Sir  James 
Paget:— 

I  l<vik  round  ihU  ball  ay  admiration  is  mored  nut  only 
by  tti«  Dumber  and  total  power  of  the  uiiiili  wbkh  are  here, 
but  by  their  di*cr>tty,  a  divcMtv  in  which  1  believe  they 
fairly  repreaeat  the  whole  of  titoM  who  are  en^^ged  in 
the  caltivaliaB  of  oar  aciotoe.  For  h«rc  are  miiHl.'i  rc|jre«ent- 
ing  the  dutiacdnft  chamcters  of  aU  the  matt  gifted  and  moat 
eaawttd  mUoms;  cbaractan  stiil  diidnatly  nMional,  in  »pite 
of  the  constantly  inenaaing  inlcrooaraa  of  the  nations 
And  from  many  uf  these  aatifloa  have  both  elder  and 
yoai^iw  sMn ;  thoutjhtfd  Ma  sad  foalkal ;  mm  of  fact  and 
am  e(  iaegination  ;  some  COWlMsat  SOne  tcepdc  ;  various, 
alae^  adantian,  in  purpoae  sal  meai  of  study,  in  diaposition, 
aaiianMNK.  AadsmmlrlMvarfoas  amthe  pfawssaad  aU 
the  drenawMmstevUabiMaewhaaPO  ham  lw*e  eollselad 
and  hare  b«sa  wriag  Aeir  kaowiedge.  For  I  tUak  that  oar 
csUtng  is  pre-emiaaatiailB  lOMSflf  eppsitaakiss  ior  ssieadfie 
study,  k  k  aet  oaly  that  tte  pare  aiieaee  of  haam  life 
BMiy  oMldi  wMh  the  laigeit  ef  die  aatwal  sdanees  in  the 
ooaiplaaity  ef  lis  sahincl  laslisr ;  aot  ealy  that  the  Uving 
fcaman  limly  n  'bodi  its  Btalcrial  and  fts  iadwelling 
forces,  the  most  coaiplex  thing  yet  known,  but  that  hi  oar 
practical  duties  this  most  eompdex  thii^  is  pceseated  to 
as  in  an  almost  infinite  mukifonnity.  For  in  practice  we  are 
occupied,  nat  with  a  type  and  pattern  of  the  human  nature,  bat 
with  all  its  varieties  in  all  classes  of  nwn,  ef  every  ^  and  every 
aecBpatioB,  and  all  climates  and  all  sedal  slates ;  we  have  to 
Stndy  men  singly  and  ia  SMltkudes,  in  poverly  and  in  wealth,  in 
vise  and  unwise  Itviog,  hi  health  and  all  the  varieties  of  disease ; 
aad  we  have  to  learn,  or  at  least  try  to  learn,  the  results  of  all 
dieae  eeaditiaai  of  while,  in  succesnivc  generations  and  in 
die  mingling  of  families,  they  are  heaped  together,  ooofused, 
and  always  changing.  In  every  one  of  ail  these  conditkMS  man, 
ia  miad  and  body,  must  be  Modied  by  us ;  and  every  one  of 
tfaeneCets  some  difloent  pnihlams  for  iaquiiy  aad  adi  * 
Wherever  o«r  duty  or  oar  scisatific  curiosity,  or,  ia  hapn 
bination,  both,  may  lead  us,  there  are  the  maieiUs  ana 
the  opportunities  for  Mpanite  original  rescaroh. 

Now,  from  these  various  opportunities  of  stndyt  men  are  here 
ia  Congress.  Sardr,  wlmlaTCr  a  malritade  aad  divsnily  of 
minds  can  in  a  few  dag*  io  for  tite  laaBHdaa  ef  haawlailr. 
ni.-iy  b«  done  here. 

inii  il  ii  not  i)ropQsed  to  leave  the  woric  of  the  Congress  to 
wija*  wii.ilt!  &L-cm  like  cbaiite':  and  disorder,  giiod  as  the  result 
mifht  bf  ;  nor  yet  t  i  llio  pet  -  ui^\l  inliuenLc,  by  which  we  may 
all  be  made  htter  iac  work,  though  these  may  be  vecy  potaat. 


In  the  stir  and  oonltowrsy  of  meetings  such  as  we  shall  havi^ 
there  caiutot  fail  to  be  usdEkl  emuhmoB ;  bv  tlae  eaaatples  that 
will  appear  of  sucoeu  in  research,  many  wiU  be  moved  to  aiata 
enthasiasni,  many  to  more  keen  study  of  the  truth ;  our  nmge 
of  work  will  be  made  wider,  and  we  shall  gain  that  greater  in- 
terest in  each  other's  views  and  that  clearer  apprMension  of 
them  which  are  always  attained  by  personal  ac(}uaintaoce  and  by 
memories  of  association  in  pleasure  as  well  as  in  work.  l!ut  as 
it  will  not  be  left  to  chance,  w  neither  will  sentimcut  have  to 
fulfil  the  chief  duties  of  tlie  Conjjrc.'i*. 

Following  the  good  example  of  our  predecessors,  certain  sub- 
jects have  l^en  sdected  which  will  be  chlelly,  though  not  exclu- 
sively, discussed,  and  the  di~cus»ions  are  to  lie  iu  the  actions 
int  J  which  we  shall  siHia  divide. 

Of  these  tulijccts  it  would  not  be  for  me  to  sjieak  even  if  I 
were  com|x:tt.-ii'  i  i  uo  -  j  ;  unless  I  lui.y  say  tliil  they  are  «> 
numerous  an  !  c^jnij  letc  that — together  with  the  opening  ad- 
dre^^c•>  of  tlic  I'rc-^iiients  of  Si:ciiijii>  —  they  leave  rue  nothing  but 
iudi  gcncralitiM  as  may  seem  c minvin,  lace.  They  have  been 
selected,  after  the  v^u-it  ^m  of  f  ir:jicr  nicctin>j>,  from  the  most 
stirring  and  practical  questions  of  tlic  day  ;  they  are  those  which 
must  occupy  men's  minds,  and  on  which  Uicrc  is  ;it  this  time 
mcwt  reas'jn  to  expect  |>rogres>>,  or  even  a  juiit  decision,  from 
very  wide  rli-cus-iun.  I  hey  «ill  be  discu>,--cd  by  thij.-.e  rni>st 
learned  in  them,  and  in  many  iastauces  by  tho»e  who  have  spent 
inonthii  or  yc.irs  in  studying  thei^  aad  WIBOl         —    -  • 


thair  work 

for  criticism  and  judgineut. 

I  w  ill  only  observe  that  the  ,ul  jccU  selected  in  i 
involve  iiuestions  in  the  sukiti m  of  »hicLi  ...li  the  vaneties  of 
mind  and  knuwlcti^c  of  whicli  1  have  i(«,,.tLi  may  find  their 
use.  For  there  arc  que.-tions,  nut  <iiiiy  on  ui.-iiy  !-ubjec(s,  but 
in  all  Slaves  jf  pro;^'r..>s  towards  settlement.  In  Mune  the  chief 
need  .seems  to  l>e  die  collection  of  facts  well  ob-cr>ed  by  many 
persons.  I  say  by  many,  not  only  because  mai.y  facts  are 
wanted,  but  l)ecau>e  in  all  ditlcult  research  it  we  1  that  each 
apparent  fact  should  be  ob->erved  by  many  ;  for  thin^-  ^«rc  not 
what  they  appear  to  each  one  mind.  In  that  which  cieh  man 
believes  that  be  obscrvcis  there  is  sfiathing  of  hisnseif ;  and 
for  certainty,  even  on  matiets  of  faoi,  we  often  need  the  agree- 
ment of  many  nuad^  that  the  prwoaal  elcaeat  of  each  may  be 
counteracted.  And  much  more  u  this  necessary  ia  tbe  coast- 
deration  of  the  awaf  %aatfioai  nhich  ara  to  be  decided  by  dis- 
cussing tbe  saasHl  Tshww  fif  ediaittni  Cacts  aad  of  probabilitiea, 
aad  ec  the  eaadwiaBi  dnma  from  them.  For,  on  <)tt«ftiaiis 
each  as  these  miads  ef  all  Unds  may  be  well  employed.  Here 
there  will  be  occftsion  esOB  for  these  whidi  are  not  uucondi- 
tiunally  praiseworthy,  aach  OS  these  ttat  haUtuaily  doubt,  aad 
these  to  whaas  the  lavsatioaef  aqpiaseats  Is  i 
ttamaresesiidtfevtinih.  May,  we  amy  he  able  lot 
otiB^evcBereRar.  We  any  aat  kdeed  wish  fare  l 
ef  ernes;  dmy  are  not  mow  JibbbMs  than  are  Aa  crfoM  aad 
adsery  which  evoke  obarilir.  And  yet  ia  a  eoivRss  «•  any 
palliate  theu,  for  we  aiay  see  how,  as  toe  aaqr  eftsn  ssal  fi 
history,  errors  like  doubts  aad  .ooatEarv  plcadiag^  serva  to 
bring  out  the  truth,  to  make  it  express  ittelf  m  daansttsmis  sod 
show  its  whole  strength  and  value.  Adversity  is  an  .tnttHsBt 
school  for  truth  as  well  %s  for  viriue. 

But  that  which  I  would  chicily  note,  in  relation  to  ithe  great 
variety  of  minds  which  ate  here,  is  that  U  is  charaaeristie  of  that 
mental  piiaaey  and  icsdinww  for  variation  whkh  is  esi>ential  to 
all  sdeimfic  pmgrsm  aad  which  a  great  international  congress 
may  illnstrote  and  promote.  In  aU.  the  sabiectt  for  discussioa 
we  look  for  the  attainment  of  seme  aeveUy  and  rhaags  ia 
knowledge  or  belief ;  and  after  every  such  change  there  must 
ensue  a  dsange  in  some  of  tbe  conditions  of  thinking  and  of 
working.  >fow,  for  all  thcat  ehsiwe*  miads  need  to  be  pliant 
and  quick  to  adjust  lluiBSsleis.  For  all  progressive  scieaoe 
there  mu>t  be  minds  that  are  young  whatever  may  be  their  age. 

Just  as  the  discovery  of  auscultation  brought  to  us  the  ncces* 
sity  for  a  refined  cultivation  of  the  sense  of  hearing,  which  was 
before  of  only  the  same  ase  in  medicine  a.s  in  the  common  busi- 
ness of  life  ;  or,  as  the  employment  of  the  numerical  method  in 
estimating  the  value  of  facts  required  that  minds  should  be  able 
to  record  and  think  ia  ways  previously  unused;  or,  a.s  the  ac- 
ceptance of  the  doctrine  of  evolution  lirus  c':i.in|{ed  the  course  of 
thinking  in  whole  dc|jarlmcnts  of  science  :  so  is  it,  in  le«»  mea- 
sure, in  every  less  advance  uf  knowle<jt;e.  All  such  a/lMriccs 
chan(;e  the  circimistances  of  the  mental  life,  and  miuds  that 
canni)t  or  will  not  adjuit  themselves  beconif  lc>s  useful,  or  must 
at  least  modify  their  maaner  of  atility.   They  may  coatimie  to 
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be  the  best  defender*  of  what  i»  tnae  ;  they  ma^  strengthen  and 
expand  the  trulh,  and  may  api^Iy  it  in  practice  witTi  all  the 
•dvanta^  of  exjiericnce  ;  thf y  mny  thus  secure  the  pcfesisions 
of  science  and  ui^e  them  well ;  hut  tlicy  will  not  increase  tbem. 

It  ii  with  minds  as  with  livinj;  Ifxiics.  One  of  their  chief 
]xiwcrH  is  in  their  self-adju5tmcnt  to  varjir-,^  cnnditions  in 
which  they  have  to  live.  Generally  those  species  ;ire  the  strongest 
and  mi  St  abiding  that  can  thnvc  in  the  widest  range  of  climate 
and  of  foo<i.  And  of  all  the  races  of  men  they  arc  the  mightiest 
and  most  noble  who  are,  or  by  self-adjii^tmcnt  car.  lit'come,  most 
fit  for  all  the  new  conditions  of  existence  m  which  by  various 
changes  they  may  he  place<l.  Tlicse  are  they  who  prosper  in 
great  changes  of  their  s  icial  slate  ;  who,  in  successive  genera- 
tions, grow  stronj^er  1  y  tlit;  ;ir  iductirn  of  apopulalion  so  various 
that  some  are  fitiel  to  e;ich  of  all  the  conditions  of  material  and 
mode  of  life  which  they  can  <liscover  or  invent.  These  are  nio»t 
prospemns  in  the  highest  civilisation  ;  these  whom  nature  adapts 
to  the  prtxlucts  of  their  own  arts. 

Or,  among  other  groups,  the  mightiest  »re  thoee  who  are  stitng 
■like  on  land  and  sea  ;  who  can  explore  and  ooloajset  tadbicvery 
climtte  can  replenuih  the  earth  and  nbdne  it ;  wd  Ait  Mt  by 


teoicitjr  or  mere  robastnes*,  bat  rather  by  pliaaqr        the  wo- 

 and  incnno  in  ■lltlwTMioas 

OMdition  of  the  world  sronad. 


doetioo  of  varieties  fit  to  abide  and 


Mow  It  it  bjr  no  dialaat  analogr  Oat  «•  KMK  Hit  Bkcacn 
nctwaca  Uieie  in  their  noeccifnleoatcsU  with  tbe  naterial  ooe- 
dltkMHof  life  and  (hose  who  are  to  snooced  in  the  intellecttial 
strife  wifhUwdUBenlties  of  science  and  of  art.  There  nmit  be 
adndtfAidite  wriehr  may  matdiiiA  all  tbe  varieties  of  the 
nl4«efe4BatlatindinBds  whid,  atonoeor  in  swift  raccesMos. 
can  be  a^led  to  aO  tbe  iaeraaaiiig  and  ilianging  modes  of 
iboaglit  and  work. 

Snd)  are  the  minds  we  need ;  or  rather,  Mch  an  the  minds 
we  have ;  and  these  in  great  meetillC*  jpw**  aa^  aagiMDt  their 
worth.  Happily  the  natural  incieaaa  u  the  variety  of  minds  ia 
all  cnltivated  races  is — whether  as  cause  or  as  consequence— 
nearly  proportionate  to  tbe  increasing  variety  of  Icnowledge. 
And  it  has  become  proverbi-al,  and  is  near^  trae  in  science  and 
art,  as  'it  is  in  oommcrce  and  in  naliaaal  Sfe,  that,  whatever 
'work  is  to  be  done,  men  are  found  or  soon  produced  who  are 
exactly  lit  to  do  it 

Bnt  it  need  not  be  denied  that,  in  the  possession  of  this  first 
aaddiiefest  power  for  the  increase  of  knowledge,  there  is  a 
aonce  of  weaknes.s.  In  works  done  by  dissimilar  and  inde- 
pendent minds,  dispersed  in  different  fields  of  study,  or  only 
gathered  into  self  assvorted  group;,  there  is  apt  to  he  ni^cord  and 
great  waste  of  jiowcr.  There  is  tliercfore  need  that  the  workers 
should  from  time  to  lime  be  brounht  to  ^ome  consent  and  unity 
of  purpose;  that  they  ^h'-r.ld  li.-ive  ovi-oriMniiy  :  n  conference 
and  mutual  cri.iciirni,  for  mutual  i,el|i  and  the  tests  uf  free  dis- 
cns^on.  This  it  IS  which,  on  the  lar^'e>t  scale  ami  most 
efTectualiy,  our  Congress  may  achieve;  not  indeed  hy  'triving 
after  a  useless  and  happily  imiwssible  uniffirniity  of  mind  or 
method,  but  hy  diminishinij  the  lesser  evil  of  «a^[e  and  <li  ci>rd 
which  attached  to  the  far  greater  (Joud  of  diveis.ity  and  indc- 
I^etviencc.  Now  as  in  numbers  and  variety  the  Congress  may 
re]ire--e:.!  the  whole  tnultituilc  of  workers  everywhere  disjierscd, 
so  in  it-  gatlxjrini^  and  concord  it  may  represent  a  common  con- 
sen'  that,  thriiirh  w  e  may  lie  far  ajiart  .Tnd  dilTerent,  yet  t  ur  work 
ii  and  shall  lie  essentially  one  ;  in  all  its  parts  mutually  depen- 
dent, mutually  helpful,  in  no  ;.  art  coniplrtc  rr  self-.-ufhcient. 
We  may  thus  declare  that  as  we  who  arc  many  arc  met  to  be 
members  of  one  tioly,  so  our  work  for  science  shall  be  one, 
though  manifold  ;  that  .is  we,  who  are  of  many  nations  *i'l  for 
a  time  forget  our  nationalities  and  will  even  repress  our  patriot- 
ism, unless  for  the  iiromotion  of  a  friendly  rivalry,  so  will  we  in 
our  work,  whether  here  and  now  or  everywhere  and  always,  have 
one  end  and  one  design — the  promotion  of  the  whole  science  and 
whole  art  of  healing. 

It  may  seem  to  Ik  a  denial  of  this  declaration  of  unity  that, 
after  this  general  meeting,  we  shall  separate  into  sections  mora 
mtmerous  than  in  any  former  Congress.  Let  me  speak  of  HMie 
sections  to  defend  them ;  teaoaaa  maintain  thai^  mn  in  such  a 
diviitioB  of  stndies  aa  theia  BMwencoaiage,  there  is  a  miichievo«s 
disyershm  «f  fmces.  The  seMBee  of  medicine,  which  used  to 
be  pnind  as  one  and  iadivisiUCk  is  broken-np,  they  say,  among 
spedidBsti^  who  work  in  coafflct  rather  than  in  concert,  and  with 
Biblid  distnut  BMre  than  mnlBal  hdp. 

Bnt  let  b  be  observed  that  the  seettaas  which  we  have  insti- 
Ivtet  an  ooly  soore  of  these  wMA  an  already  recognised  in 


many  countries,  in  seprate  societies,  each  of  which  has  its  own 
place  and  rules  of  self-government  and  lt<  own  litciatnre.  And 

the  division  has  taken  place  naturally  in  the  course  of  events 
which  could  til  t  be  hindered.  For  the  partial  separation  of 
medicine,  t'lrst  frrn  the  other  natural  sciences,  ana  now  into 
sections  of  its  1  wn,  \\x>  Veen  due  to  the  increase  of  knowledge 
being  far  ^rca'cr  than  the  increase  of  individual  mental  power. 

I  do  not  donl  t  that  the  average  mental  power  conMantly  in* 
creases  m  the  successive  generations  of  all  well-trained  peoples; 
but  it  does  not  increase  so  fast  as  knowledge  does,  and  thus  in 
every  science,  as  well  as  in  our  own,  a  small  ]iorlion  of  the  ^^ho]e 
sum  of  knowledge  has  become  as  much  as  even  a  large  mind  can 
hold  and  duly  cultivate.  .Many  of  us  must,  for  practical  life, 
have  a  fair  acquaintance  with  many  parts  of  our  science,  but  none 
can  hold  it  all  ;  and  for  complete  knowledge,  or  for  research,  or 
for  safely  thinking-oiit  beyond  what  is  known,  no  one  can  hope 
for  success  unless  by  limiting  himself  within  the  few  divisions  of 
the  science  for  which,  by  nature  or  l  y  educriti-  n,  he  is  best  fitted. 
Thus,  our  division  into  sections  is  only  an  instance  of  that  divi- 
sion of  labotir  which,  in  every  ^irosperous  nation,  we  see  in  every 
field  of  active  life  and  which  is  always  justified  by  more  work 
better  done. 

Moreover,  it  csnnot  be  said  that  in  any  of  our  sections  there 
is  not  cnoo^  for  a  full  strong  mind  to  do.  If  any  one  will 
doabt  this  let  him  try  his  own  strength  in  the  discussions  of 


Intm^  thefaait  of  spcdalism  is  not  in  narrowness,  but  in 
the  sha&pWMSS  and  die  beUsf  in  self-sufficiency  with  which  it  is 
apttobaassedatsd.  If  dMfidd  of  any  specialty  in  tdcooe  be 
nairoWfitcaabedmdeqilf.  In  sdensck  u  in  miniaf^  a  veiy 
namw  dwft^  if  only  it  be  earfied  dsw  eaongb,  may  rcadi  the 
richest  stores  of  w«aMi  and  find  vse  nr  dw  appUanots  of 
scientific  art.  Not  la  medicine  atone,  bnt  in  efery  department 
of  knowledge^  some  of  the  grandest  resnlts  of  research  and  of 
learaiqg,  Imad  and  deep,  are  to  be  found  in  monottniuMi  on 
subjects  that^  to  the  common  mind,  seemed  small  and  lilvU. 

And  study  hi  a  Congress  snefa  as  tliis  may  be  a  useAd  remedy 
for  sdf-saliaeBey.  Mere  every  group  may  find  a  rare  occasion, 
not  only  for  an  opportune  assertion  of  the  supreme  oraeilence  of 
its  own  range  and  mode  of  study,  but  for  the  oboenration  oif  tbe 
work  of  every  other.  Each  section  may  diew  that  its  own  facts 
must  be  deemed  »ure,  and  that  by  them  every  suggestion  from 
without  must  he  tested  ;  but  each  may  learn  to  doubt  emy 
inference  of  its  own  which  is  not  consistent  with  the  facts  or 
reasonable  beliefs  of  others ;  each  may  observe  how  much  there 
is  in  the  know  ledge  of  others  w  hich  shoidd  be  mingled  with  its 
own  ;  and  the  sum  of  all  may  be  the  wholesome  conviction  of 
all,  that  we  cannot  justly  estimate  the  value  of  a  doctrine  in  one 
part  of  our  science  till  it  h.as  been  tried  in  many  or  in  all. 

We  were  tauf;ht  this  in  our  schools;  and  many  of  us  have 
taught  that  all  the  piarts  of  medical  science  are  iieceswry  to  the 
education  of  the  complete  practitioner.  In  the  independence  of 
later  life  some  of  u^-  -eeiu  t  jo  ready  to  believe  that  the  parts  we 
severally  choose  may  be  self  surncient,  and  that  what  others  arc 
learning  cannot  much  concern  us.  A  fair  study  of  the  w  hole 
work  of  the  Congress  may  convince  us  of  the  fallacy  of  this 
belief.  We  may  see  that  the  test  of  truth  in  every  part  must  lie 
in  the  patient  and  impartial  trial  of  its  adjustment  with  what  is 
true  in  every  other.  All  perfect  organi  ations  bear  this  test  ;  .lil 
Iiarts  if  the  whole  body  of  scientific  truth  should  l>c  trial  by  it. 

Mort'ove',  I  would  not,  from  a  scientific  point  of  view,  .admit 
any  estimate  of  the  comparative  importance  of  the  several  divi- 
sions of  our  science,  however  widc!v  ihry  m.iy  differ  in  their 
present  utilities.  And  this  I  would  think  right,  not  only  Ijccausc 
my  office  as  president  binds  me  to  a  strict  impartiality  and  to 
the  claim  of  freedom  of  research  for  all,  but  because  we  arc 
very  imperfect  judges  of  the  whole  value  of  any  knowledge,  or 
even  of  single  facts.  For  every  fact  in  science,  wherever 
gathered,  has  not  only  a  present  value,  wiiicfa  we  may  l>e  able  to 
estimate,  bnt  a  living  and  germinal  power  of  whira  none  can 
gaew  tbe  issoe. 

It  weald  be  dMenIt  to  Aintc  of  anything  that  seemsd  lam 
Hkdy  to  aoqaiK  pnaeticsl  ntiti^  than  those  researches  of  dm 
few  nafnialisti  who»  liiam  Lesnwenhoeck  to  Ehreaberg,  studied 
the  awstmimite  of  Qviiy  things,  the  Vibrionidx.  Meaboasttag 
tbemsdns  as  nracdcal  might  ask,  "  What  good  can  come  w 
It?"  Tfanaaadseieniificindastfyhawanswwsd,  "TUsgoodi 
tlMH  msarchsi  havegifen  a  mon  tme  fonn  to  ooe  of  the  mioal 
invotlant  pnetical  doetrines  of  oigaaic  diearistiy ;  Any  ha<w 
faitrodaesd  a  gnat  beaelidal  change  fai  the  most  pnicncal  part  of 
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■ncry ;  Ibey  an  leading  to  one  in  At  pneKai  of 

■eSicte)  th^ooiweratlMliklMrtiaitctMttof  i^inlMn^  tad 
ttrir  poiwr  U  not  yet  eihiuitea. 

And  u  pnotioil  nen  were^  in  this  lubuiM^  laooaipetent 
ndfOi  of  the  vtloe  of  (cienlific  fiwt%  w  vwenoi  of  tdcBce  at 
■Mlt  when  they  missed  the  discovery  of  antettbetict.  Year  after 
)«*rthe  influences  of  laughing-gas  and  of  ether  were  chown : 
the  one  fell  to  the  level  of  the  wonders  displayed  by  itinerant 
lectnien,  atndeotl  Ukfe  fun  with  the  other ;  they  were  the 
merest  piaetical  mco,  men  looking  for  nothing  but  what  might 
be  straightway  uaefol,  who  made  Uie  great  dincovery  which  has 
borne  fruit  not  onlv  in  the  mitigation  of  safTering,  but  in  a  wide 
range  of  physiological  science. 

The  histor)'  of  science  ha<  many  similar  facts,  and  they  may 
teach  that  any  man  will  lie  both  wise  and  dutiful  if  he  will 
patienilv  and  thoughtfully  do  the  best  he  can  in  the  field  of  work 
in  which,  whether  by  choice  or  chance,  his  lot  is  cast.  There 
let  him,  at  least,  search  for  troth,  reflect  on  it,  and  record  it 
accurately  ;  let  liim  imitate  that  accuracy  and  completeness  of 
which  I  think  we  rri.-iv  borut  that  we  have,  in  the  descriptions  of 
the  human  Un  ly,  the  h';;!icst  instance  yet  attained  in  any  branch 
of  knowledge.     Truth  so  icconlnl  caiiimt  rrni.iiii  Kirreii. 

In  thu«  5.j">eakiiiiJ  of  Ihu  v.-iluc  i  t  c.iieliK  wliN.  rv.ai  m  -niui 
records  of  facts,  1  seem  to  be  tii  .ij^rcc-iiciit  w:ih  tin  ulTicer-  of 
all  the  sections  ;  for,  without  any  intended  consciii,  they  h.ivc  all 
proposed  such  >ubject5  for  discussion  as  can  he  lieciiieil  only  by  1 
well-directcii  facts  and  fair  direct  inductions  from  fhcni.  There 
arc  no  questions  on  theatrics  or  mere  doctrines.  This,  I  am 
sure,  may  te  ascribed,  not  to  any  itiire:jaril  of  the  value  of  good 
reasoiiing  or  of  rea--oii.il.Ic  hyixjthese-,  but  partly  to  the  just 
belief  that  such  tliiniTr  ill. suited  for  discus, ion  in  Urge 
mecfings,  and  partly  to  the  fact  that  wc  ii:ivc  no  ^eat  op|)onent 
schools,  no  great  parties  named  after  leaders  or  leading  doctrines 
about  which  we  .tre  in  the  habit  of  disputing.  In  every  section 
the  di  cuss-ions  are  to  be  on  definite  questions,  which,  even  if 
they  be  associated  with  theory  or  general  doctrines,  may  yet  be 
■oon  broBgfat  to  thetotcf  iaet;  Owe  i>  to  bt  no  Me  of  dMlrinal 
touchstones. 

X  an  apeaking  of  no  science  but  oar  own.  I  do  not  doubt 
tint  taoMra  tbcr*  ii  advantage  in  dopia,  or  in  the  guidance  of 
•  CHlnl  ai|uMiy  MOWf  or  in  divisions  and  conflicting  parties. 
Bat  in  ^  ■oikMiaincei  I  believe  that  the  existence  of  parties 
fondedondoadnaiit  Aeoriesbaa  almvi  been  mjuioiu ;  aiiEa 
of  aatfafaeliaiiwHh  plamtUc  emn,  or  with  knowledge  which 
even  fir  Oe  Haw  taMitet  Sndi  partica  uad  to  aiii^  and 
fba  penonal  Uitoriaa  oF  Aatr  Indan  am  aome  of  the  noat 
attracHve  parte  of  the  Mataiy  of  nedidnet  b«L  althoogh  in 
aome  instanoea  an  eafluuiam  for  Ihe^naitaMMiid  ouur  have 
stirred  a  few  men  to  oBBiRal  iadnlr]r,fcl veijraooB  die  dadples 
aeem  to  have  been  fiudnated  bv  tho  dtttiaelivc  doetria^  ooalcnt 
to  bear  iu  name,  and  to  cease  from  active  sdealifie  wont.  Hie 
donlnance  of  doctrine  has  promoted  the  habit  of  iafereaeeb  and 
wpwiicd  that  of  eareftd  observation  and  indnction.  It  has 
eaconraged  that  fallacy  to  u  hich  we  are  aU  too  prone,  that  we 
have  at  leogtb  reached  an  elevated  sure  position  on  wUch  we 
may  rest,  lad  only  think  and  guide.  In  this  way  speciaHaB  in 
doctrine  or  ia  method  of  study  has  hindered  the  progress  of 
science  more  than  the  specialism  whkh  has  atuchcd  itself  to  the 
stady  of  one  organ  or  of  one  method  of  practice.  This  kind  of 
.specialism  may  ensUvc  inferior  minds  :  the  specialism  of  doctrine 
can  enchant  into  mere  dreaming  those  that  sliould  be  strong  and 
alert  in  the  work  of  free  research. 

I  <;peak  the  more  earnestly  of  thii  becan<«  it  may  be  said,  if 
our  Conf^rc  s  l  e  representative,  as  it  surelv  is,  may  we  not  legis- 
late '  May  we  not  declare  aome  nnenu  doctrinea  which  may 
be  usedaataataaad  ea  foiteforlWare  itady?  We  had  better 
not. 

The  best  WOlkof  our  International  Congress  is  in  the  clc.iring 
and  strengthenitig  of  the  kno\>  It-'ige  of  realities  ;  in  briiiginj;, 
year  after  year,  all  its  force  of  numijcrs  and  v;»rictie.^  if  iiiind>  to 
press  forward  the  demonstration  and  ditiudon  of  •nitli  .is  nearly 
to  coniplclion  as  may  from  year  to  year  l>c  ["  s^itde,  Thu-, 
chiefly,  our  Congress  may  maintain  and  invifjor.ntc  the  life  of 
our  science.  And  the  itoctcs-s  of  science  must  be  as  that  of 
life.    It  sounds  well  to  sjicak  of  the  temple  of  s>  iencc,  ami  of 

building  and  crovming  the  edifice.    iJut  the  1  ly  of  science  is 

not  asany  dead  thing  of  human  work,  luiwevt  r  lir-atitiful  ;  it  is 
as  something  livin-^,  callable  of  develoi):nciit  .ir.ii  1  l.e!ier  proviih 
in  every  part.  For,  as  in  all  life  the  attainment  of  the  highest 
condidoB  ia  oalypoasitale  dmagh  the  timely  peaniv^bgr  or  the 


lots  (ood,  that  it  but  be  replaead  bgr  tibe  beltar,  ••  It  it  la 
tcisBoe.  As  time  paaKs,  that  which  aeeaMd  tiae  aad  was  TCiy 
good  becomes  relatively  imperfect  tnttb,  and  the  troth  mare 

nearly  perfect  takes  its  place. 

We  may  read  the  history  of  the  proi^ess  of  truth  in  sdesce  as 
a  paleontology.  Many  things  which,  as  we  look  far  hack, 
appear,  like  errors,  monstrous  and  uncouth  creatures,  were,  in 
their  time,  good  and  useful,  as  good  as  {^<ossibIe.  They  vrere  the 
lower  and  less  perfect  forms  of  tnitli  which,  amid  the  floods  and 
stifling  atmrtsplieres  of  error,  still  survived ;  and  just  as  each 
successive  condition  of  the  organic  world  was  necessary  to  Ae 
evolution  of  the  next  following  higher  state,  so  from  thcM  wan 
slowly  evolved  the  better  forms  of  troth  which  we  now  hold. 

This  thought  of  the  likeness  between  the  progress  of  sdcatiBc 
truth  and  the  history  of  organic  life  may  give  us  all  the  better 
courage  in  a  work  which  we  cannot  hofie  to  complete,  and  in 
which  we  see  continual,  and  sometimes  disheartening,  change. 
It  is,  at  least,  full  of  comfort  to  those  of  u-  who  are  growing 
old.  We  that  can  read  in  memory  the  hi-tory  i  t'  half  a  century 
might  look  back  » idi  shame  .ind  dee|i  regret  at  the  imperfections 
of  our  early  knowletlge  if  might  not  be  stire  that  we  held, 
and  sonicUmcs  helped  onward,  the  best  things  thtit  were,  in  their 
time,  p-issible,  and  that  they  were  nccc-sary  steps  to  the  Itetter 
]  re'--nt,  even  as  the  present  is  to  the  still  tx-tter  future,  ^'e — 
II  tliL- :.tr  Ixttcr  future  ;  for  there  is  no  course  of  nature  more 
cfit.iiii  than  Ls  the  upward  progress  of  science.  ^Ve  may  seem 
to  Hi  vc  in  circles,  but  they  are  the  circles  of  a  constantly 
ascen  ling  spiral  ;  we  may  seem  to  sway  fr  im  -ide  to  --ide,  but  it 
is  only  as  on  a  steep  ascent  which  must  be  cUmK<-d  in  zig-rag. 

What  may  l>c  the  knowledge  of  the  future  none  can  guess. 
If  we  could  conceive  a  limit  to  the  total  sum  of  liientil  power 
which  will  be  povses-scii  by  future  multitudes  of  «cU  instructed 
men,  yet  could  we  not  conceive  a  limit  to  the  discovery  of  the 
properties  of  materials  which  they  w  ill  bend  to  their  service. 
We  may  find  the  limit  of  the  ivjwer  of  our  un.aided  limbs  and 
senses  ;  but  «e  cannot  guess  at  a  limit  to  the  means  by  which 
they  may  be  assisted,  or  to  the  invention  of  iastnunents  which 
will  become  only  a  little  more  separate  irom  oar  mental  selves 
than  are  the  outer  sense-organs  with  which  we  are  constroctcd. 

In  the  certainty  of  this  progress  the  great  qnestioai  for  as  is 
what  shall  we  oontiitaate  to  tt?  ItwillBathecaiqrtoaHldkdie 
recent  past.  The  advance  of  medieal  knowledgt  vrithia  oae't 
neauiy  is  amazing,  whether  redcoaed  in  Uieiraaden  of  the 
scioioe  aot  yet  am»Ued,  or  in  pnctieal  tenht  in  the  fcncnl 
len;a«rii«  of  Uie,  or,  which  is  sdll  better,  in  the  neventicn 
anddeeraen  of  paia  and  niac^,  ead  hi  the  increase  or  wortdng 
power.  I  cannot  count  or  recoont  all  that  in  this  time  has  been 
done ;  and  I  snppoae  there  are  very  few,  if  any,  who  can  joitty 
tcll  whether  the  progress  of  medieme  lias  been  eqtud  to  tMt  of 
any  other  great  Dranch  of  know  ledge  during  the  same  tine.  I 
believe  it  bas  been;  I  know  that  the  tame  rate  of  progress 
cannot  be  maintained  withoat  the  constant  and  wise  work  of 
thousands  of  good  intellects ;  and  the  mere  maintenance  of  the 
same  rate  is  not  enoiigh,  for  the  rate  of  the  procresa  of  idence 
should  constantly  iacresie.  That  in  the  last  fifty  years  was  at 
least  twice  as  peat  as  that  ia  Ae  previous  fifty.  What  will  it 
be  in  the  neit,  or,  for  a  more  usefiil  rjuestion,  what  shall  we 
contribute  to  it  ? 

I  have  no  iwht  to  prescribe  for  more  than  this  week.  In  this 
let  OS  do  beartity  the  proper  work  of  the  Congres.s  teaching, 
learning,  discussing,  looking  for  new  lines  for  research,  planning 
for  mutuar.bclpk  forming  new  friendships.  It  will  \  <  Im  1  work 
if  we  will  do  it  well ;  but  we  have  not  met  for  mftc  amusement 
or  for  recreation,  though  fur  th  it  I  hof^  you  will  fmd  fair  pro- 
vision, and  enjoy  it  the  t>etter  f  ir  the  work  ]irecc\ling  it. 

And  when  we  part  let  u.  1  e»r  .T«ny  with  u-..  not  only  much 
more  knowledge  than  we  came  with,  but  some  of  the  lessons  for 
our  Conduct  in  the  future  wilidh  w«  may  lesTB  !■  reflecting  the 

work  of  our  ("o-jfT'ess. 

In  the  nurr-.ber  lud  iri'.eiisity  of  the  questions  brought  bef  .re 
us,  we  may  see  punching  of  our  res-jjonsibility.  If  we  could 
gather  into  thought  the  amounts  of  misery  or  happiness,  of 
helplessness  or  of  jvower  for  work,  which  may  depend  on 
the  answers  to  all  the  f)iiestions  that  will  come  licfore  us, 
this  might  l)e  a  measure  of  our  rcspornihilitv.  But  we  cannot 
count  it;  let  us  imagine  it;  we  cinr.it  e\e;i  -.n  imagination 
ex.aggcrate  it.  I.et  us  l>ear  tt  alway--  in  uur  mini),  and  remind 
ourselves  that  our  responsibility  will  constantly  increase.  For, 
as  men  become  in  the  best  sense  better  educated,  and  the  infln* 
ease  of  sdealifie  haowledfls  on  thdr  OMiai  aad  sodal  state 
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,  •»  uuMv  an  KknflM  thA*  b  noM  «f  wMdi  Ac  InilB' 
dwicfwe  the  rapoMibOi^,  wW  tncwue  more  than 
nan^  neenae  none  arara  intfaMtdr  eoacenu  am's  happincu 
and  wofUag  power. 

Bat,  moredtad^faidwiMalloBliaiiiaf  dwCoDfRiib  we  may 
be  remiadcd  tliet  in  oar  sdenee  fhcre  irqrbe^  or,  tidier,  there 
really  i«,  a  complete  oomnieHy  of  inierat  eowac  acB  of  eO 
nations.  On  all  the  qtethwe  hefnc  ne  we  caa  dSfer,  «Hwin<, 
dispote,  ant  stand  in  eanieit  rirafay ;  bnt  all  consistently  with 
friendship,  all  with  readiaesB  to  wait  patiently  till  more  know- 
ledge shul  decide  which  is  in  the  right.  Let  os  resolutely  hold 
to  this  when  we  are  apart :  let  oar  iatantaliOBaUty  be  a  clear 
abiding  fcntiment,  to  be,  as  now,  dedored  and  edehtatcd  at 
aflpaiintcd  times,  but  nerer  to  be  fuiguMeu ;  we  may,  perhaps, 
help  to  gain  a  new  honour  far  eeieiiee,  if  wc  thus  safest  that  in 
many  more  things,  if  ther  were  as  decplf  nad  dispasNonately 
studied,  there  might  be  fennd  Hke  loma  oaaipiete  identity  of 
international  interests  a«  in  ours. 

And  then,  let  us  always  remind  oursehres  of  ih«  nobility  of 
oar  callmg.   I  dare  to  claim  for  it,  that  among  all  the  sciences, 
oon^  in  ue  porsait  and  me  of  truth,  offen  tne  most  complete 
and  constant  miion  of  those  three  qualities  which  have  the 
greatest  charm  for  pure  and  active  minds — novelty,  utility,  and 
charity.    These  three,  which  arc  'ometimes  in  'o  l.imentablc 
di'uiiion,      in  the  attractiins  of  novelty  without  either  utility 
or  I  harity,  arc  in  our  rC'circhcs    ki  cnrnVincd  that,  unless 
hy  t'l  r  -   ir  wilful  twcng,  thi-y  brnily  c^n  be  put  asunder. 
And  each  of  them  is  sdnniMhlc  in  its  '^iml.    For  in  ever)* 
search  for  truth  wc  can  not  only  rxcrci  e  cnriosily,  and  have 
the  dcligiit — the  really  elcmcrtal  hnpptnc5i!i — of  wafchirp  t;  c 
unvrilmi;  (if  a  mystery,  but,  on  the  wsy  to  truth,  if  wr  la i/!. 
well  round  n-,  we  shall  see  that  we  arc  i«ssinp  w  onders  more 
than  the  eye  or  mind  can  fully  apprehend.    And  as  one  of  the 
perfections  of  nature  is  that  in  all  her  works  wonder  i's  har- 
moni  cd  with  utility,  ro  is  it  with  our  rcience.    In  every  truth 
attained  there  is  utiUty  cither  at  hand  or  amon^;  the  ceriaint'c": 
of  the  future.    And  this  utility  U  not  selfish  :  it  is  not  in  any 
decree  correlative  with  money-making;  it  may  generally  le 
estimated  in  tlif  \iclfarc  of  others  better  than  in  our  own.  .'ioine 
of  us  may  indeed  nnl-e  money  and  grow  rich;  hut  many  of 
those  that  minister  even  t'  l  the  fi>Hies  and  vices  of  mankind  can 
make  mnch  more  money  than  we.    In  all  thinfjs  costly  and  vain- 
glorions  they  would  far  surpass  n.s  if  wc  would  compete  with 
them.    We  had  better  not  compete  where  wealth  is  the  highest 
eridenee  of  success;  vie  can  compete  witli  the  world  in  the 
nobler  ambition  of  hcing  counted  amon^  the  learned  and  the  good 
whoMlise  luuake  thefimire bctterand  happier  than  thepast.  And 
to  Ah  we  shall  attain  if  we  will  remind  our^ves  that,  as  in 
crery  pursuit  of  knowledge  there  is  the  charm  of  nowiUy,  and 
in  every  attainment  of  truth  utility,  so  in  every  use  of  it  there 
aiaybe  chari^.   I  do  not  mean  rinlythccharity  which  is  in  hos- 
pftab  or  in  the  aervica  of  the  poor,  great  as  is  the  privilege  of 
aveaUtaginthal wenufbeltaclliaf  ministers;  but  th.at  wider 
darf^  which  lanactved in  ■  eoutent  sympathy  and  gentlene s, 
ht  patience  aiMl  sdf-dcsotiofL  And  it  ie  sorsljr  taur  to  hold 
that,  as  m  emy  teaidi  for  kaowleiHlie  we  may  strengthen 
our  intellectual  power,  so  in  afoqr  practical  eMptoToent  of  it  we 
may,  if  we  wilt,  improve  oar  BMnl  nalwe ;  wa       obey  the 
whole  law  of  Christian  love,  we  may  iDaitiale  tite  W^eit  in- 
duction of  scientific  philanthropy. 

Let  oa,  ^KB,  resolve  to  devote  ooiaeiva  to  the  pronMAn  of 
the  whole  sdeace^  art,  and  ehailty  of  nodiehie.  LettUtioaohe 
be  to  OS  as  ft  vow  of  brotherhood  J  and  may  God  hdd  aa  hi  oar 
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Academy  of  Sciences,  July  25. — M.  Wurtz  in  the  chair. — 
The  followinj;  jiapcrs  were  read  : — On  tlie  comet  h  of  i<S3i,  by 
M.  Monche7.  The  result  of  M.  Oudemaiui'  search  lunong  the 
Dutch  (  olr'ni.nl  Archives  in  .South  Africa  i^  th.it  '.iie  comet  of 
1S81  i.s  probably  nut  that  of  1S07,  hut  seen  n.iw  for  the  first 
time. — I  >etermination  of  the  horizontal  and  l.J.-ral  flexure  -iiu! 
the  flexure  of  the  instrutnental  axis  of  tlic  meri<iian  circle  of 
BLschoffsheim.  iiy  nicnns  of  new' apparatus  '^'V  MM.  I  o  w y  and 
Perigaiid. — On  the  equivalence  of  <|uadratic  forms,  by  M.  lordan. 
—On  chli.rhvdrit  ether  of  glyxril,  by  M.  Berthel<,t.—  A  ntfti.i'cic  vac- 
cination ;  rhumjni  experiments  made  .at  Lambert,  near  Chartres, 
to  test  the  method  of  Nf.  Pasteur,  !iy  M.  Uoulcy.  1  he  cs'^^nce 
of  the  test  consisted  in  inoculating  vaccinated  siiecp  with  natural 


blood  from  a  AeepwUdi  died  of  Oa  dtreaae) 

 of  that  nrepaied  hr  pcoocHea  of  oahnrc;  The  e&taqr 

of  the  vacdnatwn  was  lolly  deHM»atiated.>-On  the  imdndhb 
covariaais  of  ifa*  hhHiy  qMaiie  of  the  eighth  order,  by  Pnf. 
Sylvester.— PemboOe  daaHBti  of  Aa  eonut  t  i88t,  by  If. 
AvoanlBa.— Observations  of  SdiBbede's  eonet  \fi  1881)  at 
Paris  Observatory,  by  M.  Biguunbui ;  also  by  Mil.  Heney. 
— Considerations  on  the  forces  of  nature ;  inadoiissibiK^  of 
the  hypothesis  proposed  by  M.  Faye  to  expfadn  the  tMli 
of  comets,  by  M.  Picard.    Whatever  the  nature  of  Ae 
repuUive  force  it  can  only  be  proportional  to  nuFaes,  not  t* 
sorfaces,  for  idtad  pressure  on  surfaoee  only  arises  from  tjfticttM 
action  on  mas.se5.    No  interpoKd  maltlT  cen  weaken  or  arrest 
its  action,  for  the  etherised  medium  penetrates  all  bodies.  The 
action  it  pmpa^gated,  not  successively  bat  instantaneously,  being 
dne  not  to  an  andulatory  motion,  bnt  to  shocks  of  etherised 
ato«M  and  ponderable  molecules,  like  gravitation ;  hence  on|i  pohiC 
in  moHon  it  is  exerted  in  the  same  direction  as  the  attraction  exer- 
cised by  the  ponderable  mass  of  the  sun.  —  Kcmarks  on  the  calcu- 
lation of  relative  perturbations,  according  to  Nf.  Cyldt^n's  roethodi 
by  M.  Callandreau. — Hemihedral  cry  staU  \\  ith  inclined  faces  as 
constant  sources  of  elcctridty.  by  MM.  Jacqur^  and  Picm 
Curie.     A  plate  suitably  cut  in  such  a  crystal  and  ]daced 
between  two  sheets  of  tin  forms  a  conden>^er  which  be^comas 
charged  when  it  is  compressed.    The  auihois  give  an  absolsta 
mea  ure  of  the  quantities  of  electricity  lil>eiated  by  tourmaline 
■md  quartz  for  a  rlcfenninate  pressure.    It  is  'shown  how  the 
instnimeiit  may  serve  in  l  iii]  arisen  of  ch:ir  .'C"^  ami  capacitie?. — 
Pi-tiTiiiiivition  of  the  ;i!r.',ul:ir  ilistiuicc  of  c.  lours,  by  M.  Ki  sen- 
stiehl.     lie  shows  that  three  Cchniri  prrviously  refL-rrrii  to.  viz. 
orange,  the  third  yellow  green,  an  1  the  tb.inl  blue,  ha\i-  the 
characters  of  a  triad  (that  i^,  mixed  in  equal  inlcnsitv,  thcv 
produce  the  sensation  of  wlitel.    All  llie  ;     urs  which  occupy 
the  antdcs  nf  an  inscribol  cquilalrml  trianf;!c  have  thf^  -amc 
properlics.  —  IJcctric  stopcock;  tr.^nst'nrniation,  tran'pirr.  and 
use  of  encrj^ry,  by  M.  Cahaneltas  — On  the  heat  nf  fomiHtion  of 
explo--ives,  by  MM.  Sarrau  and  Vieille.    When  an  cxjilo-ive  is 
decompri>e<l  the  heat  lilierated  is  equal  (accordim;  to  thermo- 
dynamics) to  the  excess  of  the  heat  ot  furma  i  mi  ii  the  in  ducts 
over  the  heat  of  formation  of  the  explosive,     lloncc,  1  rio\>  in?, 
in  a  given  case,  the  iiu.-it  lilierate<i  by  ■Jecci-q  os'fion,  anii  the 
composition  of  the  products  of  the  reaction,  the  hint  rf  f  rma- 
tion  m.ay  lie  arrived  at.    The  authors  have  npi  lini  t!ie  nuthod 
to  the  principal  explonves,  and  will  shortly  i^ivr  the  results.— 
Industry  of  magne.-'ia  (continued),  by  M.  Schhi-dni;.    He  treats 
sewage  matter  with  phosphate  of  magrierda,  obtaining  the  phos- 
phoric add  from  natural  phosphates  of  lime,  and  the  ma'fnesiA 
from  s«a- water  or  water  of  salt  marshes  (it  is  precipitated  ly 
slaked  litne).    lie  produces  a  aort  of  vermicelli  of  lime,  whioh 
gives  a  porous  magnesia,  on  which  the  add  liquid  acts  easily.— 
On  some  reactions  of  morphine  and  itsconffeners^  hy  M.  Grimauir. 
— On  a  newproccBB of  vacchiation  of  tmicken  cholera,  by  M. 
Tonssaint.   Ka  inncnUted  fowls  with  blood  of  rabbits  w  hich 
had  dad  of  stplfcamla  (or  with  matter  cnltivaled  from  it),  and 
the  efltos  were  Aoae  of  an  attannated  vhn^  which  made  the 
fowls  refraelaiy  to  ehelen. — Oa  a  velcaaie  fareeda  capable  of 
being  otOiMd  a*  as  afrieiiltanl  nuHn^  by  H.  Qutwot.  The 
rock  (fi«HD  rRaend^  ooatataa  aotAla-  OMonli  of  iron,  lime, 
potash,  and  phosphoric  add.— Soeie  acid;  itseidslenee  in  salt 
fakes  of  the  iMdera  Dcrind,  sad  in  aatard  aaUae  waters  (sceond 
note),  hv  If.  Dieahrait — On  tiie  eitnuiidinaiy  temperatove  of 
July,  iMi,  by  M.  Renoa.  It  roee  to  38^*4  on  the  t9tfa  at  the 
Fftrk  Ohecrvatory,  a  d^pee  never  eapafieaoed  hi  Algiers,  die 
AatiUa^  aad  OiycaBe. 
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VIVISECTION  AND  MEDICINE 

THE  rmerBariaml  Medlcid  CoHfrest  whkli  !■§  iMt 
in  London  during  the  past  Mcek  is  the  iMlgait  that  ; 
the  world  has  ever  seen.  Medical  incn  haveanembled 
from  evtrjr  part  of  the  earth,  and  their  meetings  seem  to 
have  been  productive  of  general  9ttisf«ction.  The  objects 
of  such  a  Gjnjfres^  are  twofold — fir«.t,  to  tell  or  hear  of 
new  discoveini-s  ;  and,  second,  tO  ni  i!-:c  ttu  n  [u  rsonnlK-  ^ 
acquainted  w)u>  have  previonaly  b«en  known  to  each  other 
ooljr  thnngll  their  worics.  The  latter  is  perhaps  tbe 
more  imjxsrtant  of  the  two,  for  it  is  iiDt  only  ;i  s'MiTre  of 
x-ery  great  pleasure,  but  of  great  profit,  inasmuch  as  it 
enables  men  to  form  a  juster  appreciation  of  the  workers 
io  each  department  of  medicine,  and  to  avoid  falling  into 
tbe  error,  \  ery  common  at  the  present  day,  of  placing  the 
eibsejrvations  and  op  nions  of  a  mere  tyro  on  a  level  with 
tbese  of  tbe  scientific  veteran.  The  work  of  the  Congress 
has  bea  divided  into  no  less  tlnn  fifteen  seetions,  each 
of  which  has  taken  up  som?  spe-^al  dcpirtmcnt  of  the 
science  or  practice  of  medicine.  For  medicine  is  now  not 
merely  an  art.  It  is  no  longer  practised  by  simple  rule-of- 
thumb.  It  is  bcrominp;.  to  some  extetitia  science,  and 
exact Icnowledi^c  is  !H  i;ir  ning  to  supplant bHnd  empiricism. 
Thcnxir.-i  by  which  thischange  has  iK-cn  rfTccted  have  been 
admirably  iUostrated  in  the  addresses  of  Prof.  Virchow, 
Mr.  Siinoii,and  Praf.  Fraier. 
They  are  thnc?-  ;.f  experiment 

It  is  by  experiment  alone  that  we  arc  able  to  distingxiish 
IMMMB  facts  and  fancies,  between  tbe  ideas  which  arise  I 
Bi  men's  minds  and  die  nalitiee  of  tbe  external  world.  1 
It  is  in  proportkn  as  we  bvtni;  ow  ideas  into  aocordanee  ' 
with  facts,  or.  in  other  «ori!s,  as  we  knov)  instead  of 
sitpptsimg,  that  our  power  increases.   Stt]»poeitions  have 
been  the  AMs  min  of  nMdtcimt  They  have  constanrty 

misled  men  a<;  to  the  causes,  the  nature,  and  the  trcTt- 
ment  of  disease,  and  so  long  as  they  were  not  subjected 
to  the  test  of  experiment  one  supposition  succeeded 
aaotiier,  only  to  be  itself  replaced  by  a  third,  no  less  fanci- 
ful and  no  lese  ddushre.  This  is  the  reason  why  the  pre- 
press of  medicine  was  formerly  so  slow,  ani  it  is  only  of 
recent  years,  since  the  experimental  method  has  been 
emphiyed,  that  medical  knowledge  has  hegnn  to  ac(|«lie 

any  exactitude.  As  Prof.  \'irchow  points  out  in  his 
address,  the  princijilc  of  modem  medicine  is  localisation. 
We  localise  the  causes  and  scats  of  a  disease,  we  localise 
the  action  of  remedies,  and  thus  we  are  able  to  act  with 
certainty  so  far  as  oar  knowledge  will  carry  as.  If  we 
were  able  to  lorali^e  certainly  and  define  ac 'uratcly  the 
catises  and  seai.soi  disease  and  the  action  of  our  remedies, 
we  should  possess  a  power  to  arrest  or  prevent  disease 
which  would  render  death  by  old  ajjc  the  usual,  instead 
of  as  at  present  the  exceptional,  termination  of  human 
life.  The  experiments  by  which  exact  knowledge  is 
obtained  are,  as  Mr.  Simon  points  out  in  his  addrass, 
of  tsm  kinds.  "On  the  one  hand  we  have  the  cans' 
fully  pro  nrranKcd  and  comparatively  few  experiments 
which  are  done  by  us  in  our  pathological  laboratories, 
and  for  tlic  most  part  on  other  animals  than  man  j 
on  the  otbes  band,  we  have-  tbft  experiincatB  which 
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aeddsnt  does  for  us,  ani,  above  all,  the  incalculably 
lasfeamowitofcnideexperisMQl  which  is  popularly  dona 
by  man  on  man  under  oar  present  ortjiaary  condftiens  o(F 

social  life,  and  which  jjives  us  its  results  for  our  interpre- 
tatioa."  A»  an  example  of  these  two  kcinds  of  experiineBtf 
Mr.  Simeaquolee  tbe  classHlal  experimeats  to  irtiich  w» 

habitually  refer  when  we  think  of  guarding  again-;'  the 
ilanger  of  Asiatic  cholera  :  "  On  the  o«c  side  there  are 
the  well-known  scientt/n  infection  experiments  of  Pre& 
Thiersch,  and  others  foUowiag  hia,  pcaformed  on  a  tin- 
tain  number  of  mloe  I  on  the  ether  hand,  there  are  the 
i'({ually  known  ^^^sufap  experiment .  which,  during 
our  two  cholera  epidennes  of  I84S-49  and  1853-54,  were 
peffxmed  on  half  a  milKen  of  human  beings,  dwdlhtg  ii>- 
the  so'.rhern  distri:ts  of  London,  by  certain  commercial 
compitiici  which  supplied  those  districts  with  wate^" 

Popular  experiments  en  the  causes  of  disease  arc  per- 
formed everywfaeic  avoond  ua.  Even  when  no  epidemic 
prevails,  our  hospitals  are  crowded  with  the  sick  and' 
dyiii;::,  .in  !  many,  ver^'  many,  of  these  are  dyin;;  from 
lack  of  knowledge.  Probably  the  most  dreaded  scourge 
of  this  coantty  is  pnhnmary  eonsampthm,  or  tuberele^  ae 
it  is  so  nelimes  shortly  termed,  from  a  pathnlnglcal  pro- 
liuct  found  in  the  lun^,'s  in  this  disease.  This  fearful 
maUdy  seems  often  to  attack  the  most  beautiful  and  the 
most  gifted.  We  have  hospiuls  established  especially  for 
its  treatment,  and  these  instltutloiH  are  crowded  to  the 

door,  applicants  havititj  to  wait  weeks,  pcrbap^  months, 
before  they  can  obtain  admission.  Hitherto  we  have 
been  accustomed  to  rqard  tUs  dreadfiti  disease  as  one 
v.hich  «c  h  '  l  no  power  to  ^juard  attain st,  ,\nd  whose 
attacks  were  no  more  to  be  avcrtei  than  the  stroke  of  a 
thunderbolt.  But  kicmMAItlOVledge  hat  already  shown 
tu  how  to  avoid  or  piewal  to  a  great  extent  the  danger 
which  we  might  otherwise  incur  fhwn  the  lightning-flash, 
and  increased  knowledge  i<  n;)u  showing  us  the  causes 
which  may  induce  consumption,  and  thus  teaching  us 
hesr  to  avoM  tbean.  By  aKperiOMOt  upon  aahnals  we 
are  learning  the  nature  of  the  morbid  prorcsses  which 
occur  in  this  disease,  ani  the  conditions  which  give  rise 
to  them.  \Vc  arc  learning  that  tuberculosis  in  cows  may 
be  communicated  to  healthy  animals  fed  upon  the  milk 
which  they  yield,  and  that  tttbercular  disease  may  also  be 
induced  by  tubercular  matter  inhaled  in  the  air  or  con- 
veyed into  tbe  stomach.  In  these  experiments  upon 
animals  we  aro  simfdy  repeating  in  a  scientific  way  the 
popular  experiments  which  men  daily  make  in  blind 
ignorance  upon  men.  We  communicate  to  a  few  animals 
a  disease  of  which  men  perish  by  thousands,  and  by  the 
sacrifice  of  a  few  dogs  or  rabbits  we  gain  knowledge 
which  may  enable  ns  to  preserve  tlw  lives  of  thoasande  of 
men,  and  avert  the  anguish  which  their  untimely  death 
would  cause  to  their  relations. 

In  the  out-patient  departments  of  onr  general  hos- 
pitals there  are  probably  no  cases  more  trying  to  the 
humane  physician-  than  the  cases  of  constimption  which 
he  sees.  Racked  by  cough  and  worn  to  a  shadow  as 
they  often  are,  the  physician  knows  that  he  can  do  but 
Httle  for  them  if  they  are  adodtted.  The  utmost  that  his 
art  is  capable  of  is  somewhat  tO  allc  i  it <■  their  sufTeringS, 
J  and  perhaps  slightly  to  prolong  a  comparatively  useless 
life.  For  these  reasons  he  is  often  obliged  to  sacrifice 
his  ow»  feelingSk  and  to  refuse  adanisauM  to  the  sirfreter, 
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knowif^  that  sudi  an  act  of  apfiareiit  charity  would  be  real 

cruelty  to  others.  Ry  putting  out  of  sight  for  a  moment 
the  fact  that  the  number  of  beds  in  the  hospitals  is  ncces- 
eaiily  limited,  and  admitting  such  a  consumptive  patient, 
he  would  gratify  his  own  feelings  of  kindness  and  bene- 
volence, but  would  also  exclude  the  young  and  strong 

who  suffer  from  such  acute  discascsas  intl^irnmation  of  the 
heart,  lungs,  or  kidneys,  diseases  which  by  proper  care 
and  attention  In  the  hospital  might,  and  very  probably 
would,  rapidly  run  a  favourable  course,  nnd  result  in  the 
patient's  restoration  to  his  family  in  health  and  strength, 
but  which  if  left  to  themselves  might  damage  the  consti- 
tution of  the  sufferer  and  make  him  a  burden  00  society^ 
or  quickly  carr>'  him  off,  leaving  his  wife  a  widow  and  bis 
children  fatherless.  Alth  j-h  the  wistful  looks  and 
earnest  entreaties  of  the  consumptive  patieot-  might  lead 
some  few  morbidly  sensitive  and  unreflecting  parsoos  to 
open  the  gate  of  the  hospital  to  him  rather  than  to  the 
strongly-built  and  apathetic  labourer  whose  life  was  in 
hourly  peril  from  acute  disease,  yet  most  {>eople  would,  in 
all  probability,  have  little  difficulty  in  deciding  betsreen 
the  two  cases,  were  they  to  apply  for  admission  at  the 
same  time.  But  tht  ciic  is  diflTerent  when  the  con- 
sumptive is  reftised,  not  because  the  other  is  already 
ther^  bat  beeanse  we  know  that  in  the  ordinary  coarse 
of  events  he  must  needs  come.  Here  we  .*re  forced  to 
dinegard  the  promptings  of  sympathy  with  the  case 
before  us,  and  to  do  that  which  gives  us  present  pain  in 
order  that  we  mqr  v^teve  a  higher  though  future  good. 

Now  what  occurs  daQy  In  the  treatment  of  ^itlents 
in  lios])i'..i's,  occurs  also  in  the  investigation  of  disease. 
In  order  to  prevent  the  suffering,  misery,  and  death 
of  human  beings,  it  is  necessary  that  animals  dioald 
be  sacrificed,  and  that  wc  should  not  allow  ourselves, 
tor  the  momentary  gratification  of  those  scntuiicntal 
feelings  which  would  lead  as  to  avoid  inflicting  even 
slight  and  transitory  pain  i^on  animals,  to  neglect 
the  acquirement  oF  that  knowledge  which  will  be  pro- 
ductive of  lasting  and  widcsti^i.':'(l  benefit  to  mankind. 
Many  of  those  consumptive  patients  probably  owe  their 
weary  days,  their  sleepless  nights,  and  their  shortened 
lives  to  popular  experiments,  cvpcrit^ients  which  have  been 
made  upon  them  just  as  they  might  have  been  made  upon 
animals  in  the  laboratory ;  but  they  have  been  made  for  a 
different  poipose^for  the  purpose  of  gain— gain  of  money, 
and  not  oT  knowledge.  These  patients  may  have  been 
supplied  with  milk  from  tubercular  cows,  because  it  was 
more  prohuble  for  the  owners  of  the  dairy  to  continue 
milking  such  animals  than  to  destroy  them.  Such 

popular  experimer>ts  ma\  be  carried  on  for  many  years 
without  leading  to  any  knowledge  of  their  results,  because 
the  conditions  under  which  their  subjects  live  are  so  com- 
plex that  it  is  very  bard  to  ascertain  which  one  of  them  is 
the  cause  of  disease.  And  all  this  time  the  unfortunate 
suff  erers  from  such  experiments  are  suffering  and  dying  for 
lack  of  the  knowledge  which  might  be  acquired  by  a  few 
experiments  on  animals  in  a  laboratory.  For  in  experiments 

n  the  labOMtory  the  conditions  are  much  more  simple, 
and  it  is  by  such  experiments  on  a  small  number  of  ani- 
mals, instead  of  on  an  enormous  number  of  human 
beings,  that  it  has  been  aaoertained  that  the  milk  of 
trimcidmit  aidniala  Is  dangerau^  and  that  the  seeds  of 
tubercle  may  be  town  hi  the  vtpaSam  by  its  nse.  By 


I  similar  experiments  on  a  small  number  of  anfanab  fat  the 

j  Laboratory  we  are  now  learning  that  many  diseases  are 
j  due  to  minute  organisms,  which  we  can  cultivate  at  will 
I  under  definite  conditions,  ascertaining  their  mode  of 
growth  and  the  influences  which  modify  it  By  such 
I  experiments  M.  Pasteur  and  others  have  found  that  these 
organisms  may  have  their  \  irulence  so  modified  that  they 
can  be  inoculated  harmlessly,  and  that  these  inoculationa 
win  protect  the  animal  against  the  virulent  form,  just  as 
vaccination  will  protect  against  small  pox.  It  is  only  by 
an  accurate  knowledge  of  the  causes  of  disease  that  wc 
can  hope  to  prevent  its  occurrence,  and  it  is  only  by  an 
accurate  knowledge  of  its  nature  and  seat,  and  of  the 
action  of  drugs,  that  we  can  hope  to  cure  it  when  it  is 
present.  The  seat  of  disease  may  be  detennined  without 
experiment  upon  animals,  for,  after  the  death  of  the 
patient,  a  post-mortem  examinatioa  will  show  what  parts 
of  the  l>ody  have  been  affected.  But  the  aherations 
which  we  find  in  the  dead  body  are  only  the  results  of 
disease.  They  are  no  more  the  disease  itself  flMn  n field 
strewn  with  slain  is  a  battle.  As  Prof.  Virchow  remaiks 
in  his  address,  disease  presupposes  Hfe.  In  the  dead 
bmiy  there  is  no  disease;  with  death,  life  and  disease 
disappear  simultaneously.  It  is  only  in  the  living 
body  that  we  can  investigate  die  process  of  disease 
and  it  is  by  experiments  upon  living  animals  that  such 
I  exact  knowledge  of  disease  as  we  already  possess  has 
been  acquired.  Without  the  aid  of  experiment  we  an 
able  to  ascertain  even  less  regarding  the  aetfam  ef  dfogi 
than  re^Mrding  disease,  for  the  most  powcrfol  drags ^idfl 
profoundly  alter  all  the  functions  of  lifi',  and  may,  indeed, 
kill  almost  as  rapidly  as  the  lightning-flash,  without 
lea^g  any  visible  trace  bdiind  to  guide  us  to  the  seat  of 

action.  It  is  oiily  by  expcriinent  upon  living  creatures 
that  we  can  ascertain  the  action  of  a  drug.  Formerly, 
physicians  were  accustomed  to  make  these  experiments 
upon  their  patientit  "pooring,"  as  Voltaire  has  said, 
"  drugs  of  whidi  they  knew  \XB»  into  bodies  of  which 
they  knew  less."    Nor  could  they  do  otlicrsvisc.  They 

I were  called  upon  to  render  assistance  to  their  patients, 
and  in  tiicfr  ignoranoe  they  did  what  they  co^ ;  but 
instead  of  beinj;  guided  hy  the  lamp  of  knowledge,  they 
followed  the  j.iiuus  of  their  own  imaginations.  As 
Prof.  Frascr  points  out  in  his  address  before  the  Section 
of  Pharmacology,  fanciful  resemblances  between  madi* 
dues  and  parts  of  the  body,  healthy  or  diseased,  were 
supposed  to  sl)ijw*t!ic  01^'  ins  which  the  medicines  par- 

iticularly  affected,  and  the  diseases  in  which  they  would 
be  useAiL  For  example,  the  white  spots  on  the  leaf  of  a 
plant  wtre  supposed  to  indicate  that  it  would  be  useful 
in  consimiption,  because  in  that  disease  white  spots 
are  found  in  the  lungs.  The  carrot  was  employed  m 
jaundice,  because  the  plant  and  the  patient  wwe 
alike— yellow  ;  and  fruits  were  given  in  diseases  of 
the  hf  irt  or  kid:ieys  for  no  l)ettor  reason  than  that  they 
resembled  these  organs  in  shape.  We  now  laugh  at  the 
wUdness  of  these  fancies,  bat  we  are  justified  in  doing  so 
only  becau'^e  they  have  been  proved  by  experiment  to  be 
foolish.  The  expcnmenls  which  proved  this  have  mostly 
been  made  by  giving  drugs  to  large  numbers  of  hnman 
beings,  patient  after  patient  being  treated  In  the  siune 
way,  tn&  dM  iDeffeaey  of  On  dci^  iMcane  so  apparent 
that  hi  use  was  finally  abandoned.  Bat  white  pby^dau 
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were  thus  blindly  groping  after  the  truth,  their  patients 
were  suffering  or  dying.  The  doctors  might  think^  per- 
haps, that  some  other  treatment  would  have  been  more 
beneficial  than  the  one  they  adopted,  but  they  did  not 
know  it,  and  they  were  obliged  to  act  according  to  the 
lettof  tltefar  be1ie£  They  were  fctoed|by  the  circani- 
stances  in  which  they  were  placed  to  perform  what  Mr. 
Simon  terms  a  "popular"  experiment  instead  of  a 
Kieatific  on^  and  the  complicated  conditions  under 
iriiieh  it  was  performed  rendered  it  doubtful  how  much  of 
tbe  result  was  due  to  the  drug  and  how  much  to  the 
diseasCi  so  that  a  conclusion  could  only  be  arrived  at 
after  an  immense  number  of  triab.  The  method  by 
which  phannacology  is  now  studied  is  entirely  different. 
Instead  of  first  giving  the  medicine  to  a  patient  labouring 
under  disease,  the  effect  of  any  new  drug  is  tested  upon 
plants,  such  as  algx  and  iiingi,  and  upon  the  lower 
animals,  such  as  frogs  and  rabbits,  and  its  mode 
of  action  is  then  exactly  ascertained  by  means  of  experi- 
ment upon  animals,  so  th.it  before  giving  it  to  a  human 
being  we  not  only  know  what  organs  and  structures  in  his 
body  win  be  affected  by  it,  but,  to  a  great  extent,  how 
they  will  be  affected,  and  consequently  what  cliar  ttc-  will 
be  produced  in  the  course  of  the  disease  for  which  we 
adndnister  it.  Instead,  therefore,  of  acting  lilindfold, 
we  are  able,  almost  with  certainty,  to  relieve  where  we 
should  formerly  have  been  powerless,  and  to  prevent 
suffering  even  when  we  cannot  save  life.  The  key-note  of 
the  present  medical  coiigress,struck  by  ProC  Vircbow  in  his 
address,  Is  the  absotote  necessity  of  experimentation  upon 
living  beings  for  the  progress  of  medical  science.  Without 
experiment  we  can  have  no  certain  Icnowledge,  and  without 
knowledge  wc  have  nopowertocureand  prevent  disease  and 
death.  Experiment  there  must  be,  and  the  only  question  is, 
Upon  what  living  licings  arc  the  experiments  to  be  per- 
formed, and  how  are  they  to  be  performed  ?  Are  they  to 
be  popular  experiments,  such  as  those  to  which  Mr. 
Simon  aUndes,  Mindly  made  upon  hundreds  or  thousands 
of  human  beings,  healthy  or  diseased,  or  are  they  to  be 
made  upon  a  few  animals  in  laboratories  ?  The  idea  of 
inflicting  pain  upon  animals  is  naturally  repugnant  to 
every  well-regulated  mind,  and  the  thought  that  they  are 
preventing  unnecessary  suffering  is  probably  one  of  the 
greatest  pleasures  that  tender-hearted  and  sensitive  per- 
sons can  experience.  But  this  pleasure  may  be  purchased 
too  dearly,  and  by  preventing  the  Infliction  of  a  certain 
amount  of  suffering  upon  a  few  animals  a  much  prcater 
amount  of  suffering  may  be  caused  to  thousands  of  men. 

Vivid  pictures  have  been  drawn  of  the  suffering  of 
animals  in  a  physiological  laboratory,  and,  misled  by 
these,  great  numbers  of  people  have  been  induced  to  join 
in  the  agitation,  and  consequent  legislation,  against  vivi- 
section, forgetting  entirely  that  the  pain  inflicted  in  a 
vivisection  experiment,  except  in  the  very  rarest  histanoes, 
is  far  exceeded,  both  in  intensity  and  duration,  by  the 
sufferings  of  very  many  human  beings  in  the  course  of  a 
mortal  disea.--e,  and  of  almost  all  .mimals  except  those 
slaughtered  by  man  or  killed  and  eaten  by  other  animals. 
Every  winter  hundreds  and  thousands  of  birds  and  bcists 
die  of  cold  and  hur.gcr,  .-mJ  hunger  and  thirst  must 
almost  always  hasten  the  death  of  all  wild  animals. 
Somethiwi  they  ituve  dnqpily  became  no  food  is  to 
betibtalnedj  but  die  lendt  it  tbe  same  tf  iveaknessef 


disease  renders  them  unable  to  reach  it,  although  it  may 
be  plentiful  around  them.    For  while  the  death-beds  of 
men  are  usually  soothed  *by  the  kindness  of  the  friends 
who  moisten  the  parched  lips  and  administer  such  nourish- 
ment as  the  sufferer  can  take,  animals  dying  from  old 
age,  weakness,  or  disease  have  no  such  alleviations  to  their 
sufferings.    The  experiments  of  Chossat  on  starvation 
are  generally  quoted  as  the  most  cruet  ever  performed  in 
a  physiological  l.iboratory,  and  yet  they  were  only  repeti* 
tions,  on  an  exceedingly  small  scale,  of  the  experiments 
which  are  constantly  being  performed  by  the  conditions 
of  life  on  thousands  or  millions  of  wild  animals  through- 
out the  world.  The  animals  on  which  Chossat  experi- 
mented did  not  saflbr  more  pain  than  those  which  die  in 
the  fields  or  forests  because  their  death  was  witnessed  by 
an  observer  who  utilised  it  to  gain  knowledge  of  great 
importance  to  nta,  sridle  the  adfetings  of  their  wild 
companions  were  unseen  by  any  human  eye.   Yet  many 
people  seem  to  think  that  this  is  the  case,  and  that  the 
mere  fact  that  pain  is  inflicted  for  a  beneficial  purpose 
renders  it  much  less  endurable  than  if  it  were  simply  in- 
flteted  thoughtlessly  or  in  sport.   More  pain  Is  caiued  by 
the  whip  of  a  London  cab-driver  in  one  day  than  is  inflicted 
in  any  physiological  laboratory  in  this  country  in  the 
course  of  weeks ;  and  the  householder  who  puts  down 
a  pot  of  phosphorous  paste  to  poison  the  rats  which 
plague  him  indicts  upon  them  a  more  painful  death 
than  any  they  would  be  likely  to  suffer  at  the  hands  of  a 
vivisectioiust.    Within  the  last  few  years  those  who 
eKperiment  upon  animals  have  been  frequently  and 
unjustly  abused  for  their  endeavours  to  gain  the  know- 
ledge necessary  to  relieve  pain  and  cure  <iiseasc.  They 
have,  however,  followed  the  example  of  their  great  master, 
Harvey,  who  held  that  to  "return  evil-speaking  with 
cvil»speaking "  was   "unworthy  in  a  philosopher  .and 
searcher  after  truth,"  and  have,  like  him,  believed  that 
they  "would  do  better  and  more  advisedly  to  meet  so 
many  indications  of  ill-breeding  with  the  light  of  foithfnl 
and  conclusive  ob^ervati^in."    They  have,  indeed,  sub- 
mitted to  legislation  which  was  felt  to  be  unjust,  inas- 
much as  it  was  directed  agaii.st  .'buses  which  were  not 
shown  to  exist,  and  which  has  already  been  found  to 
hamper  greatly  the  progress  of  experimental  investigation 
in  this  country.    Confident  in  their  sense  of  the  necessity 
for  experiment,  and  feeling  assured  that  ere  long  every  one 
capable  of  fmrning  n  correct  opinion  and  willing  to  take  the 
trouble  of  ascertaining  the  facts  for  himself  would  perceive 
the  necessity,  they  have  remained  silent,  though  assailed, 
like  Harvey,  with  opprobrious  epithets.    Now,  however, 
when  the  opponents  of  vivisection  are  exerting  all  their 
efforts  to  render  legislation,  already  sufficiently  oppressive, 
entirely  prohibitory,  the  medicai  profession  h  spoken 
out,  and  with  no  uncertain  voice,  and  has  declared  that 
experiments  upon  animals  are  absolutely  necessary.  Nor 
could  medical  men  do  otherwise.    For  no  man  can 
practise  the  medical  profession  without  having  occa- 
sionally to  suffer  most  .icutely  on  .account  of  the  imper- 
fection of  his  knowledge.  Often  and  often  is  his  heart 
saddened  by  his  patient's  asking,  with  feeble  voice  and 
I  w  istful  eye,  for  the  relief  which  he  is  powerless  to  give, 
and  again  and  again  has  he  to  avert  bis  face  and  to  shake 
his  head  when,  widt  agonised  voices,  the  friends  around  the 
dying  snflieRr  cry  to  him,  *  Oh,  doctor,  can  nothing  moitt 


Digitized  by  Google 


NA  TURE 


\AugHst  II,  1 88 1 


be  done?"   He  sees  his  patients  dying  around  bim  for  ! 

lack  of  the  knowledge  which  can  only  be  obtained  by 
experiment,  and  cannot  but  demand  that  the  right 
to  perform  su;h  experiments  should  be  conceded  to 
those  who  have  qualified  themselves  for  the  Usk.  There 
tre  those  who  say  that,  instead  of  trying  experiments 
oil  the  lower  animnls,  medical  men  should  experiment 
upon  themselves ;  but,  as  Prof.  V'irchow  points  out, 
*  Medical  men  are  already  more  exposed  in  epidemics 
of  all  kinds  in  the  performance  of  their  duties  in  hos- 
pitals, in  the  country,  in  their  nocturnal  visits  to  the  sick, 
in  operations  and  necropsies,  than  any  other  class  of  the 
coDununity  as  a  rule ;  and  it  requires  all  the  blindness  of 
the  animal  fanatics  to  require  also  of  them  that  they 
diould  test  on  their  own  bodies  the  remedial,  or  poi- 
sonous, or  indifferent  action  of  unknown  substances, 
or  that  they  should  determine  the  limit  of  permissible 
doses  by  observations  made  on  themselves."  Nor 
is  this  all.  Medical  men  do  make  experiments  upon 
themselves,  and  some  have  sac'riliced  their  own  lives  in 
such  experiments.  But  such  a  method  of  observation  is 
open  to  theohjeetion  that  the  sacrifice  is  to  a  great  extent 
useless,  as  the  death  of  the  experimenter  deprives  him  of 
the  oppoitunity  of  rccordinj^  the  results  of  his  experiment. 
Not  only  has  the  necessity  f  >r  experimentation  upon 
animals  been  clearly  pointed  out  in  the  addresses  deli- 
vered at  the  Congress,  but  this  International  Medical 
Con;;rcss  itself,  the  I'roati  st  as-cinhly  of  men  qualified  to 
judge  in  the  matter  that  has  ever  been  held,  has  expressed  i 
its  judgment  in  the  resolution  passed,  without  a  single  | 
dissentient,  at  it'?  <  .:>ncli;i!::)^'  ^'cneral  meeting  ; — 

"  That  this  Congress  records  its  conviction  tiiat  experi- 
ments en  Ihrhig  animals  have  proved  of  theutowst  service  I 
to  mcdif'ine  in  the  past,  and  arc  indispcns.able  for  its  ' 
future  progress  ;  and  accordingly,  while  strongly  depre- 
cating the  infliction  of  unnecessary  pain,  it  is  of  opinion 
that,  alilce  in  the  interests  of  man  and  of  animals,  it  is  not 
deniable  to  restrict  competent  persons  intbeperformaBce 
of  such  experiments.** 


THE  BIBLE  AND  SCIENCE 

The  Sitt*  Mid  Seitnee.  By  T.  Lander  Braatoo,  M.D., 
D.Sc,  F.R.S.,  &c.  (London:  MacmiOan  and  Co., 
1881.) 

THIS  worlc  is  fn  the  ibnn  of  seventeen  lectures,  which 
appear  lo  h.u  c  been  delivered  before  an  orthodox 
audience.  Their  scope  is  a  wide  one,  ranging  from 
(Icetches  of  ancient  Egyptian  and  IsraeUtish  life  to  the 
newest  result .  ill  biological  science-  The  principal  object 
of  the  book  is  profcisedly  that  of  showing  how  Darwinism 
is  not  antagonistic  to  Christian  belief  in  general,  or  to  tiie 
Mosaic  account  of  creation  In  particular.  But  although 
this  is  the  peg,  so  to  speak,  on  which  the  coarse  of  lee- 
tunes  is  m.ade  to  hanj,',  occasion  is  taken  to  devote  the 
SmIb  part  of  the  work  to  rendering  in  a  plain  and  popular 
form  an  epitome  of  Ae  leading  (acts  of  animal  and  v^e- 

lable  morphology.  This  part  of  the  work  is  admirably 
done.  Indeed  we  do  not  know  any  writln^^  of  this 
■atlue  better  calculated  to  accomplish  their  object  of 
maUag  actCBC*  taxy  to  the  gpwnl  reader ;  and  as  the 
Ifirft  it  liuw^fimA  lender,  not  to  say  sympathetic, 
towatds  tniditkmal  bdiefii,  the  book  deserves  a  huge  | 


circubtion  among  the  always  increasing  class  of  persons 

who  desire  to  learn,  with  a  small  amount  of  trouble  and 
without  fear  of  stumbling  upon  any  cloven  hoof,  what 
biological  science  has  done,  is  <lolng,  and  is  likely  to  do. 
In  a  word,  this  part  of  the  book,  besides  being  written  in 
a  very  graceful  style,  well  exemplifies  the  truth  that  no 
writer  is  so  able  to  serve  up  to  tl;e  jjencral  public  the  fa-'ts 
of  science  in  a  palatable  form  as  one  who  is  himself  a 
practical  worker  in  the  subjects  which  he  expounds.  In 
the  interests  of  scientific  education,  therefore,  we  should 
like  to  see  "  The  Bible  and  Science  "  pass  through  any 
number  of  editions. 

Coming  now  to  what  is  professedly  the  main  object  of 
the  work,  opinions  of  coarse  will  difier  as  to  the  soecess 
which  has  attended  Dr.  Brunton's  efforts.  And  here  it 
may  be  observed,  first  of  all,  that  it  is  not  very  clear  what 
the  author  himself  thinks  about  the  deeper  topics  that 
underlie  his  expositions.  Apparently  addressing  an 
audience  of  the  straitcst  sect,  he  judiciously  steers 
clear  of  all  topics  save  the  one  immediately  before  him, 
i.e.  showing  that  the  doctrine  of  evolution  is  not  incom- 
patible with  that  of  the  Mosaic  cosmology ;  and  although 
this  is  perhaps  more  effectively  done  than  by  many  pre- 
vious essayists,  there  is  nothing  to  show  that  he  is  not 
adopting  the  method  of  St.  Paul,  which  he  commend^ 
who  "  graduated  his  instructions  to  the  people  whom  he 
was  addressing,  first  giving  them  milk,  and  afteruards 
s'.roii^  iiUMt"  (p.  358).  Of  cour>c  in  tliis  there  is  nothing 
to  find  fault.  Because  a  man  slicks  to  a  text  which  does 
not  happen  to  conttdo  a  eonfesslon  of  foitb,  we  have  no 
reason  to  obji-ct  that  he  does  not  publi^h  his  religious 
opinions  ;  only  we  think  it  well  to  point  out  that  such  is 
here  the  case,  for  any  reader  who  is  careless  or  obtuse 
might  tail  to  perceive  the  adroitness  with  which  Dr. 
Grunlon  steers  his  discussion  among  the  rocks  of  dogma. 
At  every  point  where  we  feel  inclined  to  ask  what  our 
author  himself  believes,  we  virtually  fall  into  a  dialogue 
with  him  such  as  that  with  which  is  told  of  another 
eminent  man  "  What  is  your  own  creed  ?"  "The  creed 
of  all  sensible  men.'"  "And  what  is  that?''  "Sensible 
men  never  say." 

But  whatever  Dr.  Brunton's  creed  may  be«  bis  book 
everywhere  breatfies  with  such  a  genuine,  and  indeed  we 
may  say  pathetic,  a])i>rcciation  of  the  bc.iuty  of  the  biblical 
writings  and  the  nobility  of  religious  belief,  that  if  he 
fails  to  strike  a  chord  which  through  >U  changes  and 
chances 's  ever  ready  to  vibrate  deep  down  in  the  bass  of 
human  nature,  we  have  only  to  comuuscr.itc  tlie  reader 
who  has  departed  so  for  from  the  best  and  the  purest  of 
human  emothms.  Havii^  travelled  through  Palestine, 
and  knowing  his  Bible  as  thoroughly  as  his  science.  Dr. 
Brunton  ;;iv cs  us  sonic  beautiful  little  skcti  hes  of  Bible 
scenes,  lighted  up  by  numberless  interesting  suggestions 
derived  from  modem  science,  as  well  as  by  the  glow  of  a 
singularly  vivid  Imigination.  Tak^  for  InsMnce^  die 
following  : — 

"  N  ever  in  my  life  do  I  leowmber  a  pleasanter  moment 
than  when  I  sat  down  on  one  of  these,  and  looked  at  the 
scene  before  me,  for  this  was  tbe  realisation  i.f  my  child- 
hood%  dream  j  this  was  the  spot  where  Joseph  had  lived. 
Yoadar  might  have  beea  the  gruaries  whei«  he  received 
bis  htotheta;  here,  in  the  neighbourhood,  stood  his 
bous^  where  be  returned,  w&try  ot  his  day's  work,  and 
was  received  by  his  lovely  and  loving  wife  Asenath, 
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whose  gentle  care  had  obliterated  from  his  mind,  not  only 
aO  the  somnrs  and  trials  of  hi^  early  life,  the  hatred  cf 
Va  iModieTS,  hi*  slavery  in  £^>pt,  his  temptations  in 

Fotiphar's  house,  and  his  long  imprisonment  in  the 
dungeon,  but  h:id  almost  made  him  for<;et  his  dead 
mother,  the  kind  aid  father  who  had  loved  him  so  well, 
and  the  little  brother  Benjamin  to  whom  he  had  been  so 
deeply  attached,  so  that  he  called  the  n.i  i:c  i  f  hi,  first- 
born .son  Manasseh,  '  For  God,'  said  he,  'liaili  m  ide  me 
forget  all  my  toil,  and  all  my  father's  house.'  .  .  .  Let 
us,  in  order  to  form  an  idea  (if  the  country,  buppos^^ 
Joseph  at  this  time  of  the  \i  .ir  ti>  be  it.iriinj;  on  a  tour  of 
inspection,  and  let  us  in  thought  accompany  him. 

"  He  has  said  farewell  to  his  wife  and  children  His 
chariot  and  horses  arc  at  the  gate,  he  springs  up^  and, 
accompanied  by  his  attendants,  drives  onward  towards 
the  southern  point  of  the  Delta,  just  where  it  joins  the 
Nile  valley.  At  first  he  proceeds  amongst  shady  trees, 
bounded  on  either  side  hf  fisrtile  mrdens ;  but  as  he  rides 
00,  his  path  Oes  through  a  strip  w  hard  sandy  desert,  in 
crossing  which  the  hind  legs  of  one  of  the  horses  rIddtD 
by  his  attendants  suddenly  becomes  paralysed,  the  animal 
sinks  upon  its  h  umches,  and  the  horseman  falls  back- 
wards. The  Cerastes,  or  hornctl  snake,  a  little  viper  only 
about  a  foot  lonj,',  1_\  iti^  coiu  e.ilnl  in  the  sand,  whicli  it 
rescn^blcs  in  colour,  irritated  by  the  passaj^c  of  the  caval- 
cade, li.is  liittcn  the  horde's  heel.  Immediately  the  jioisoii 
spreads  up  the  le^r,  paraK  sin^;  it,  and,  when  it  reaches  the 
spina!  cold,  [laraly^es  it  also,  tluis  de  truyiii;;  the  power 
of  botli  hind  lefjs,  an  I  causing  them  to  give  way  untlcr  the 
wei^iht  of  the  animal.  Only  within  the  la&t  year  or  two 
have  we  learned  the  exact  manner  in  which  such  a  poison 
as  this  acts  upon  the  body ;  but  centuries  ago  its  general 
effect  was  well  known,  and  no  more  vivid  description  of 
H  could  be  given  than  that  of  the  dying  Jaodb^  WM  com- 
pared his  son  Dan  to  'an  adder  in  the  way,  a  sei^eot  in 
the  path,  biting  the  horse^s  heels,  so  that  the  rider  frUeth 
backwards.' " 

la  a  similarly  pictures(|ue  manner  we  mn  carried 
throagh  sundry  scenes  of 'eaily  Egyptian  life,  of  the 
bondage  of  the  Israelites,  their  exodus,  nnnderings,  and 
COnqoestof  Palestine.  In  the  course  of  this  exposition, 
Whid^  eoly  errs  fimn  bciag  too  short,  several  interesting 

asmestiOBS  are  made  as  to  the  possiblft  ecigin  of  the 
acooants  of  some  of  the  IVntateuch  rafaaclas.  Thus, 
speakiBg  of  the  phgoes^  he  8^s^— 

"  Amongst  these  was  OM  dutt  used  to  poada  aw  not  a 
tittle,  the  plague  of  'darkness  wUcb  might  be  frit.*  Why, 
thought  I,  did  all  the  people  remain  in  the  dwellings? 
Why  could  tbcy  not  take  lanterns  with  them  and  move 

out  ?  I!ut  a  day  «hu  h  I  spent  at  I'rrt  .S.iid  showed  me 
what  was  probably  the  reason.  <  m  wakmg  in  the  morn- 
ing it  seemed  to  ine  that  everything  hid  been  turned  into 
pea-soup.  Above,  around,  and  on  every  side,  was  a  thick 
yellow  mist,  darkening  the  air  li^c  a  London  fof^,  but 
dilTcring  from  it  in  this  respect,  that  it  was  a  darkness 
perceptibh-  ;  a  darluie^.s  that  might  lie  felt,  and  pamfully 
felt  too,  fur  it  was  caused  by  a  storm  of  sand,  driven  by 
the  wind,  and  every  particle  stinging  the  slda  like  a 
needle.'' 

Again,  regarding  the  passage  of  the  Jordan,  be 
writes:— 

• "  One  of  the  puades  of  my  cUUbood's  dqra  wm  to 
ima^e  the  conoition  of  the  waters  thus  cut  off,  for  I 

fancied  to  myself  the  River  Jordan  like  such  streams  as  I 
had  been  accustomed  to,  flowing  through  a  small  channel 
with  level  meadows  stretchin;;  on  cither  si  !c.  How  then, 
I  thought,  did  the  wafers  stantl  u|i  as  m  .1  lieap?  I  could 
pictiue  to  myself  a  ^tocfi,  ;^'la,3y  wall  of  water  running 
across  the  channel  itself,  but  was  there  hkewise  a  level 
wall  along  each  bank,  «r  did  the  waters  flow  vm  the 


meadows  on  either  side  ?  On  seeing  the  Jordan,  however, 
I  at  once  ^iscowred  the  solution  of  ny  childhood's 
difBcQlty.'* 

Then,  after  describing  the  double  channel  of  the  river — 

"  Within  this  larger  or  outtr  channel,  confined  by  its 
bank  on  either  side,  the  waters  of  the  river  might  be  ome 
filled  op  asa  heapi  Here  was  an  answer  to  one  inquiry  of 
dtiMhood.  There  were  no  invisible  or  glassy  waHi,  fai* 
deed,  at  the  sides  to  prevent  the  waters  from  runataig  over 
the  surrounding  country.  Was  there,  then,  ono  to  diww 
them  up  in  the^r  charau;,  and  thus  to  cut  them  off  towards 
the  De.ul  Sea?  or  was  the  <,.rii  here  simply  of  earth  ? 
On  standing  at  the  ri\  ei I  rink.  tl-.e  w  liole  scene  appeared 
to  [nss  before  mc.  Tb.e  rountry  around  i'i  higlily  vol- 
canic. Eanluiuakes  occur  with  t;reat  fre<|uencv.  and 
during  such  convulsions  of  tiature  we  know  that  the 
relations  of  land  and  water  become  greatly  altered.  .  .  . 
Here,  1  though.t.  we  have  a  method  by  which  the  Israel- 
ites were  able  to  pass  over  drjshod.  If  the  beil  of  the 
Stream  at  this  place  underwent  a  sudden  upheaval  at  the 
time  of  thdr  passage,  the  consequences  would  be  exactly 
those  which  are  described  in  the  Book  of  Joshua.  The 
waters  would  rise  up  like  a  heap,  filling  the  channel  far 
up  Uie  valley,  and  taose  flowing  down  to  the  Dea-l  Sea 
would  be  cat  off. 

"  To  some  this  explanation  may  seem  mere  fanc^  bar 
it  .nppcirs  to  be  the  one  accepted  by  the  psalmist,  rorifl 
the  ri4'h  P-alm  we  (ind,  '  Jordan  was  driven  back'.  The 
mountains  skipped  l:ke  rarns,  and  the  little  hills  like 
lambs.  What  aded  thee,  C>  thou  fca,  that  fhou  fk-ddest  ? 
thou  Jordan,  that  thou  wast  driven  back?  Ye  mountains, 
that  ye  skijipcd  1  ke  rams  ;  and  ye  little  hill-i,  like  l.imbs ,' 
Tremble,  thou  earth,  at  the  presence  of  the  Lord,  at  the 
prc;cnrc  of  the  Cicui  of  Jacob.'  Here  the  psalmist 
scetns  to  ask  the  question  why  Jordan  was  driven  back, 
and  to  give  us  indirectly  as  an  ansucr  that  the  earth 
trembled,  or,  in  other  words,  that  there  was  an  eartb- 
quafce." 

Dr.  Brunton  seems  rather  fond  of  this  naturnlistic  or 
rationalistic  method  of  explaining  the  miraculous  element 
in  the  Old  Testament  records;  but  it  Is  evident  that  the 
method  only  scr\'es  to  let  in  miracles  at  the  back-door 
instead  of  at  the  front.  In  this  case,  for  instance,  WW 
cannot  suppose  Joshua  to  ha\e  known  that  an  earthquake 
was  about  to  take  place,  or,  if  he  did,  that  its  effect  would 
be  to  dh-ert  the  course  of  rtie  river  in  the  way  that  Df. 
Urantoii  i  nagincs.  (There  is  .a  possibilitv.  hnwcvrr.  in 
the  subsequent  instance  with  which  Dr.  Brunton  deals,  of 
Joshna  commanding  the  son  and  moon  to  stand  fttiD,  or 
become  "dumb,"  that  he  expected  an  erlip  c.  and  made 
good  capital  of  his  luiowledgc.)  Therefore  we  nmst 
attribute  the  occurrence  of  the  aarthqiiake  tx  tbe  moment 
when  the  tribes  wcf«  ready  to  pass  enrer  Ae  river  as  due 
to  a  lucky  coincidence  whidi  in  itself  would  have  been 

little  short  of  mir  icutous.  .And  the  multipli  ation  of  such 
coincidences  that  would  be  required  to  explain  all  the 
Pemateneb  laiiades  by  this  method  would  render  their 
occurrence  unaccountable  sive  on  the  hypothesis  of  a 
designing  mind;  and  this  would  constitute  them  mlra- 
Clflous  in  the  sense  of  being  supern-ttural.  Moreover, 
many  of  the  lainu'lfff  cannot  possibly  be  met  even 
by  the  hypothesis  of  coincidence.  Thus  the  paswge 
through  the  Red  Sea,  which  is  so  analogous  to  the 
passage  through  the  Jordan,  cannot  be  thus  met.  Here 
no  earthcpiake  ooold  have  produced  the  eflfect  described, 
and  if  we  accept  the  record  as  history  we  are  compelled 
to  "  imagine  the  waters  standing  up  as  in  a  heap,"  with 
all  the  difli culty  of  «  ^turing  a  steepb  glassy  wall  of 
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water,"  &c.  We  therefore  question  wlicihcr  the  theory 
which  led,  as  Dr.  Brunton  tells  us,  to  the  "puzzles"  of 
his  "  childbood's  days/'  was  really  more  beset  with  "diffi- 
cultjr**  than  Ae  one  whereby  be  now  endeavoara  to  make 
Us  *'  Bible  "  square  with  his  Science."  Better  swallow 
n^rades  in  the  lump,  and  so  obtain  at  least  con- 
sistanejr,  than  tfy  to  save  the  Ustorical  accaiacr  of  the 
Pentateuch  by  playing  hide-and  veek  with  scientific 
principles,  with  the  result  of  always  losing  the  game. 

The  closing  chapters  of  the  book  are  occupied  with  an 
•ndeavoor  to  make  evoltition  acceptable  to  the  orthodox 
mind.  Here  we  wonder  that  no  mention  !s  made  of  the 
circumstan:e  th.il  the  order  in  which  the  flora  and  fauna 
are  said  by  the  Mosaic  account  to  have  appeared  upon 
the  earth  corresponds  with  that  which  the  theory  of  evo- 
lulinn  rei]'a-r'.--  m  !  tne  evidence  of  gcolopi.'  proves.  On 
the  other  b.inU  tlicrc  arc  some  original  ideas  which  may 
befaundof  use  among  Chuichmen  of  Broad  Church  pro- 
dii^to.  Thusy  after  quoting  Milton's  account  of  Adam 
and  Eve  in  Paradise  Dr.  Brtmton  says  :— 

"  This  is  a  very  beautiful  picture,  but  it  is  not  at  all  the 
one  given  in  Genesis,  for  there  we  find  that  man,  after 
the  fall,  was  a  being  in  the  condition  of  savages  of  the 
Stone  Age  of  Europe,  clad  in  skinsi  and  tilling  the  gronnd 
with  implemento  01  wood  or  stone,  the  use  of  metals  being 
unknown  till  aeaefatioas  afterwaids.  And  yet  this  being, 
low  in  the  Kue  as  we  wouM  term  him,  is  represented  as 
being  so  much  higher  in  wisdom  than  Adam  before  the 
fall,  that  he  was  reckoned  almost  as  a  God  in  coinp.arison, 
for  in  (ictKii^  iii.  22,  wc  read  that  'The  Lord  said 
Behold  I  the  in.in  !->  bccoiu:  as  one  of  us,  to  kno  A  (;ood 
and  evil.'  So  that  while  the  Miltonic  acccmnt  of  i)rimitivc 
man  is  an  absolute  contradiction  of  the  notions  of  evolution, 
the  Mosaic  account  is  in  confonnhy  with  them." 

Obviously,  cnr)uj!i  allo-.vancc  is  not  here  made  for 
what  Mr.  Uarwm  would  call  the  "changed  conditions  of 
life"  which  befdl  Adam  and  Eve  on  being  turned  out  of 
Paradise  ;  the  curse  so  materially  altered  their  "  environ- 
ment" that,  as  our  other  apostle  of  evolution  would  say, 
they  were  no  longer  "  in  harmony  "  with  it.  Surely,  then, 
Milton  was  right  in  representing  Adam  and  Eve  in 
Paradise,  not  as  worse  than  "savages  ot  the  Stone  Age  of 
Europe,"  but  rather  as  a  happy  and  innocent  pair  living 
in  the  midst  of  plenty,  anl  having  access  to  certain 
trees  which  presented  physiological  properties  of  so 
remarkable  a  character  that  we  greatly  wish  Dr.  Brunton, 
with  his  well-known  ability  in  this  line  of  inquiry,  could 
find  an  opportunity  of  making  them  the  sobject  of  bis 
next  experimental  research. 

Less  open  to  criticism  is  thcYoliowing  :— 

"Now  it  Is  veiy  remaikable  that  the  doettine  of 
evolution,  be  It  true  or  no,  cnctljr  agiees  with  the  Mosaic 
account  in  reference  to  the  place  where  man  was  created, 

whether  this  creation  took  place  by  special  act  or  by 
evolutionary  process.  It  took  place  in  a  paradise,  where 
the  air  was  balmy,  where  fruit-uccs  were  plentiful,  and 
where  there  were  no  carnivorous  aninials  to  prey  u\r.>n 
and  attack  man.  For  man  differ^  from  the  lower  aniin.iU 
in  the  absence  of  a  furry  or  hairy  coat  (allhouKh,  curioualy 
enough,  such  a  coat  is  possessed  by  unborn  cbiliiren). 
Now.  iif  for  a  moment  we  supjwsc  ourselves  driven  to 
conclude  that,  in  respect  of  his  physical  nature,  man  was 
evolved  from  a  lower  type  of  life,  he  could  not  have  lost 
his  hairy  coat  unless  the  air  had  been  soft  and  balmy ; 
for  the  essence  of  the  doctrine  is  that  the  fittest  only 
suivrre^  and  the  fittest  to  survive  exposure  to  heat  or  cold 


would  not  have  been  the  naked,  but  the  hairy  individuals. 
Had  not  food  been  abundant  and  easily  masticated,  like 
the  fruit  of  trees,  man  would  not  have  lost  the  projecting 
nui//!c  anil  Iar.;er  jaws  of  the  apes,  as  a  small  jaw  would 
be  less  fuied  tor  the  mastication  of  hard  and  innutritious 
food.  Had  man  been  liable  to  the  attacks  of  wild  beasts 
in  this  paradise,  he  could  not  have  lost  the  large  canines 
which  form  such  nowcrful  implements  of  defence  in  the 
gorilla.  Nor  would  be  have  remained  so  lon^'  helpless, 
and  unable  to  take  out  of  himself,  unless  in  such  a 
pamdise  as  we  have  nnpoaed,  where  all  the  conditions  of 
life  were  fitvouraUe.  The  cnlMren,  which  were  long  in 
developing  wnild  have  been  at  a  diaadvanfeye  hi  the 
struggle  for  existence ;  they  would  have  died  ofl|  and  ^ 
progenitors  of  the  human  race  conM  never  have  deve- 
loped into  men. 

"The  site,  too,  of  the  paradise,  according;  to  the  evolu- 
tion theory,  agrees  exactly  with  that  indicated  in  the  Hook 
of  Genesis,  and,  indeed,  until  I  saw  a  map  by  Hacckel, 
the  most  prominent  defender  of  the  evolution  theory  in 
Germany,  I  was  puzzled  to  understand  the  Mosaic  account. 
It  reads  thus  [see  Genesis].  The  site  thu^  indicated  with 
the  utmost  precision  by  Moses  is  perhaps  the  only  one 
upon  the  surface  of  the  whole  earth  which  fulfils  the 
demands  of  the  doctrine  of  evolution.  For,  as  we  have 
abeady  seen,  according  to  this  doctrine  man  must  have 
been  oeveloped  in  a  genial  climate,  in  a  spot  where  abun- 
dance of  food  exitted.  Now  such  a  place  might  perhaps 
be  found  in  a  similar  latitude  in  Amnriea,  but  It  is  anted 
by  all  evolutionists  that  man  could  not  posaibljr  hnveiwen 
developed  in  the  new  world,  because  hu  affinities  are 
alto-ether  with  the  monkeys  of  the  old  world,  and  not 
with  those  of  the  new.  This  is  the  only  point,  too,  from 
which  man  could  have  spread  in  such  a  way  as  would 
ag^rce  with  the  distribution  of  races  which  we  now  find. 

"  Hut  man  did  not  aUva\  s  continue  to  live  in  this  para- 
dise. He  was  driven  ojt  ;  according  to  the  theory  of 
evolution,  he  was  probably  force  i  to  migrate  from  this 
sacred  spot  for  the  same  reason  that  races  have  been 
forced  to  migrate  ever  since,  namely,  want  of  food  due 
to  increasing  numbers.  These  increasing  numbers  would, 
first  of  all,  consume  the  natural  fruits  of  the  trees  ;  they 
woukl  then  be  forced  to  till  the  ground,  and,  finalhrt  some 
of  them  would  be  obliged  to  leave  alto^ther.  Wc  tend 
in  Genesis  that  the  woman  was  cursed  in  her  conoeptioa 
being  multiplied,  and  that  the  man  was  cursed  hv  having 
to  till  the  ground  by  the  sweat  of  his  brow.  While  III 
paradise  he  was  naked,  but  after  he  left  It  he  WOie 
coats  of  skin.  He  had  not  yet  U-ami  tlic  use  of  metals, 
and  his  tools  and  implenients  musi  iiave  been  those  of 
wood  and  stone.  For,  according  to  Geneds,  it  was  not 
until  several  generations  afterwards  that  Tubal-Cain 
taught  men  the  use  of  brass  ami  iron, 

"  However  man  was  forined,  then,  the  Mosaic  account 
corresponds  with  what  we  lind  in  the  progress  of  civilisa- 
tion—the  Stone  Age  precedes  that  of  Bronze  and  Iron. 
The  paradise  whose  locality  was  indicated  by  Moses  has 
now  disappeared  beneath  the  waters  of  the  Indian  Ocean. 
Whether  its  disappearance  was  preceded  by  some  gtent 
volcanic  eruption  or  not,  and  wliether  sucb  an  eruption 
is  referred  to  in  Ae  mention  of  the  llaming  sword  which 
turned  eveiy  way*  we  cannot  tdl;  but  we  have  no  mdicn- 
tion  in  Genens  m  the  solnnergence  of  paradise  until  the 
time  of  the  Flood,  w  hich,"  in  accordance  with  Hugh  MiUd'e 
idea,  is  supposed  by  our  author  to  have  been  due  M  n 
sub^denoe  of  the  land. 

We  have  quoted  this  passage  at  length,  because  it  serves 
to  suggest  that  "  the  grand  old  legend"  may  contain  in 
its  beautiful  allegory  more  of  traditional  history  than  the 
present  age  is  always  inclined  to  suppose.  Fnough  has 
now  been  said  to  indicate  the  general  nature  of  "  The  Bible 
and Sdeaoe,"  althoingb  k  maybe  added  that  it  is  fur* 
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oUiiediridiuiffndleDtiDdn.  It  is  an  entertaining  and 
iutnicdv«  book,  and  we  wish  it  all  success. 

George  J.  Romanes 

LETTERS  TO  THE  EDITOR 
\_'J  kt  Editor  doii  not  hold  himstlf  rtsponiibte  Jar  opinions  exf  rested 
by  his  torresfondenls.  Xeilher  (Ott  k*  unaerlake  to  return, 
or  to  carretpond  with  the  wrUtrs  0/,  rejeettd  manus(riftt. 
A'e  ndUt  is  taken  of  anonynums  eemmunitations. 
\,Tkt  EdU«r  urgtntly  requests  torrttpendtMls  lo  kttp  Iktir  Ittleri 
at  iktrt  as  possibU.  The  prtuurt  m  kit  tftut  is  so  grtat 
Utat  it  it  imfossMe  tiktnmst  to  ensurt  tkt  apptaramt  evtn 
^ awunmitatietu  containing^  interesting  and  llttillfKt$,\ 

Thottgbt-Reading 

Bt  tbe  Goaitnr  of  Dr.  G.  U.  Bond  of  New  York  I  b«d  the 
opportunity  of  witnessing  some  interesting  experiments  in  arti- 
flaal  trance  perfonneti  on  one  nf  his  trained  patients,  thought- 
mding  lieingone  of  the  phases  exhibited.  After  his  discovering 
objects  in  the  u^ual  wajr,  I  used  a  line  copper  wire  alxiut  a  yard 
in  length.  I  woand  one  end  round  the  right  hand  of  the 
patient  (after  he  w  is  !;> ;  uotiscd)  and  then  placed  his  wired 
hand  against  his  forehead.  The  patient  then  uandered  ruund 
the  room  in  an  aimless  sort  of  manner,  the  wire  all  the  time 
being  quite  slack,  but  the  moment  I  attempted,  however  gently, 
to  increase  the  tension  just  sufficient  for  bim  to  feel  it,  he  in- 
slantly  moved  off  along  the  direction  •f  the  wire,  like  a  horse  with 
a  rein.  I  lubscfjucntly  tried  a  thicker  wire.  The  patient  stood 
w  iih  his  face  in  a  direction  at  right  angles  to  my  own  ;  he  moved 
straight  towatd-t  the  table  on  my  Kfl  hand,  and  after  uicillating 
his  head  sideways  as  if  trying  to  find  'omc  particular  "-pot,  he 
finally  broujjht  his  forcheail  slowly  but  witli  i^rcjt  accuracy  down 
upon  a  uietal  disk  about  inches  in  diameter,  and  at  a  distance 
ufa^xiiit  iS  inches  from  tbecdae  of  the  taUe.  TUs  ms aaeUy 

what  I  had  "  willed." 

Tlic  different  ciTccLs  jirtx^uccd  by  a  slack  and  a  stiff  copper 
wire  rcsjuxlively  would  -rem  to  show,  clearly,  that  the  patient 
cauDut  .in|Uire  the  "  will  "  of  the  operator  unless  the  connection 
be  butticicntly  rigid  to  conimnnicate  the  involuntary  muscular 
action  of  the  operate  r,  however  iu.])erce[:itiblc  >uch  acti  jn  may 
be  to  the  laiter  himself,  who  w  ills  w  hat  the  patient  is  to  do. 

GnnaBUBintow 


A  Gun-Si|^al  Recorder 

In  the  jtidgment  recently  delivered  by  Mr.  MansRekl  on  the 
stranding  of  the  steamer  Britannia,  he  says  : — "  With  respect  to 
the  signals  from  the  Hook  Tower  it  is  slated  that  the  gimner 
who  discharged  the  gun — a  twenty-four  pound  gun — commenced 
firing  at  1.50  a.m.  on  July  4,  and  contiiiued  firing  at  intervals  of 
ten  minutes  till  to.  10  a. m.  He  took  the  time  frLin  his  watch, 
as  his  sandglasses  were  unserviccal  lc  ;  he  had  no  light  but  a 
dark  lantern  in  his  gunhuu.se.  Wuhi.ut  imputing  to  him  inten- 
tional neglect  of  his  duty  or  wilful  mi»rc)>resentation,  it  seems  to 
the  Court  that  he  may  have  been  less  vigilant  and  le!..s  accurate 
than  mea  who  were  keenly  awake  to  the  difticulties  of  their 
position,  and  who  must  have  known  that  the  safety  of  the  ship 
was  involved  in  their  taking  the  time  between  the  signals  with 
scrupulous  care.  In  his  unsupj^orted  testimony  the  Court  cannot 
find  that  the  signals  from  the  Hook  Tower  were  tired  at  regular 
intervals  of  ten  minutes.  Looking  at  the  impurtancc  of  accti- 
racy  bct»cen  the  intervals  of  the  fog-signals,  the  Court  wish  to 
draw  attention  to  the  si.itement  of  the  gunner  that  he  has  no 
relief  in  his  duty,  huwever  prolonged  it  may  be;  nor  do  the 
Court  find  that  there  is  any  check,  medmical  Of  OtlMTWlKi  on 
ihc  gunner  to  insure  accurate  firing." 

'!  hu  w-nter  would  su;.;^;c-t  that  a  si;:;]  le  recording  j.ir.itjs 
might  !«  made  by  means  of  a  clock  controlling  the  movement  of 
a  strip  of  paper,  a.s  in  the  Morse  telegraph  ;  this  strip  being 
diTidod  by  transverse  lines  into  spaces  representing  minutes  and 
seconds. 

A  diaphragm  of  thin  sheet  iron,  caoutchouc,  or  other  suitable 
natcrial,  connected  with  •  metal  point  as  in  the  phonograph, 
woold  then  register  euh  explodoo  of  the  ran  by  depressing  the 
point  on  to  the  paper  abipk  and  ettliar  ttaking  a  pencil-mark  or 
a  pedbratioa.  Sack  an  Jaatnmeait  maid  be  a  dieck  on  the 
aeauBtefiiii«of  llMfaninlteaMloniAenkinaplaeed,  and 
tke  pradaeHoB  of  tiiestcipiioaUdonMKbtoiCBovedwnnoer- 
tainty  which  appears  to  havo  oibtad  fai  liio  eata  above  cilod* 

Liverpool,  Joly  jo  A«  O.  P« 


Sunnbollcal  Logic 

As  Mr.  Venn  appear  to  be  really  serious  in  accusing  me  of 
having  mis<]uoted  him,  1  may  as  well  give  the  whole  sentence 
which  conuins  the  statemcat wlikh  he  lajpi I diatorted.  Hie 
complete  sentence  is  this  t— 

"  Taliab  fat  iostanoe^  aaeh  nrabieau  ae  titoia  of  which  Prof. 
Jevou  hu  diiniiMd  a  MDnle  under  the  name  of  Numerical 
I.ogic  (/V.  of  SUtaeii  v.  iei|L  aa  any  of  those  wliich  pfaiv  so 
large  a  part  m  Mr,  Maemtene^  volame,  or,  still  more,  as  mof  c 
problems  in  Prohai  ility  which  Boole  justly  r«fud«d  as  the 
crowning  triumph  of  his  s^lem." 

I  certainly  thoagbt  thaiin  this  sentence  the  last  rdative  pnnaun 
vkifk  referred  to  Boole's  probelnlity  proUcai  in  feBMOl,  bat 
especially  to  that  niach  discused  problem  (»onietinies  called  Irii 
"dailcnge  problem")  t»hidi  Boole  gave  in  iUnstraiion  of  what 
he  conceived  to  be  the  soperiority  of  his  "  generel  method  "  over 
the  usual  methods.  It  never  struck  me  therefore  that  Mr.  Venn 
would  serioa»Iy  accuse  me  of  misnaoting  him  because  (in  order 
not  to  inflict  upon  the  readers  of  Nature  the  irrelevant  ihree- 
qoarters  of  the  above  sentence)  I  represented  him  as  saying  thet 
Boole  "justly  regarded  kis  prcbtems  in  prot>ability  as  the  crowu> 
ing  triumph  of  his  system."  What  then  arc  the  problems  tO 
which  Mr.  \'ctm  refers?  This,  I  owp,  is  not  a  point  uponwhidl 
I  have  "any  claim  to  call  for  an  answer,"  but  I  think  it  is  a 
point  upon  which  he  might  courteously  oondefcend  to  gratiiv  the 
natural  curiosity  of  many  admiring  reader*  of  his  "  Symoolic 
Logic,"  who  (unlike  me,  I  am  afnid)  cannot  be  CUSpectcd  of 
any  nnkind  wish  to  place  him  in  a  di£Bcnlty. 

■Mer,  Anguit  a  HuoH  McCoLL 


BisectedHumble-Bees 

At  the  end  of  my  garden  two  magniScent  lime-trees  grow,  on 
which  bees— of  specimens  of  which  I  herewith  send  you  pgc> 
tions — fce<l  at  this  time  of  the  year  by  hundreds— by  thou* 
sands.  What  kind  of  bees  are  they  ?  But  the  follow  ing  are  llie 
]K)ints  on  which  I  should  like  seme  inforniati<  n.  Every  momiag 
1  find  numbers  of  them  on  the  ground,  belple-s,  behaving  very 
much  like  men  when  they  are  drunk.  What  catises  this? 
Next,  huw  comes  it  lo  pass  that,  apparently,  these  helpless  bees 
all  become  bi.«ccted  or  trisected  as  the  specimeiu  I  tend  ?  This 
morning  there  are  hundreds  of  portions  under  the  trees.  We 
have  a  fanily  of  *'l|f-«atche(a*ui  the  gaidcn— woald  thcf  do 
it  t  T.  MAaHioiR 

The  Giaaanar  School,  Ashby-de-Ia-Zoncfa,  July  ap 

[Tho  beta  an  a  eomaion  neeiet  of  Bunbua  (HamUe^bees), 
mostly  wuikcn^  and  mostly  bisected  at  the  juncUOn  of  thorax 
and  abdomen.  Perhaps  wasps  arc  the  culprili^  adoptfaig  this 
method  in  order  to  rub  the  bees  of  their  boncy-bi^  We  dmll 
be  gtad  to  have  infonBation  on  this  poiat.— £0.] 

A  Now  Meier  for  Bkettie  Cnmntt 


IM  Natvm;  toL  aaiv.  vf>  294^5*  jon  aotloe  a  aaw  nelcr  for 
electale  eanuota^  JP*''9  *  a«*cripdoB  wUdi  is  Ihiriy  ooncet  lor  a 
slight alMtcIit aMatttibotfaig the  invention  to  Mr.  Editoo.  The 
invention,  liowevir,  ia  aot  American,  but  English,  and,  is  the 
inventor,  I  think  myself  entitled  to  whatever  credit  this  entiicly 
novel  qrstem  may  merit.  My  patent  rights  for  America  have 
been  purchased  of  mc^  and  llie  Invcotioo  uill  be  shortiy  in  use 
in  New  York.  JOHH  T.  SPXAOtTB 

Birmingham 

[Our  correspondent  Ls  doubtless  right  in  hi<  claim.  Never- 
theless the  invention  we  referred  to  in  the  brief  note  in  ques- 
tion has  been  recently  patented  in  this  country  un  l>ehn!f  of 
Mr.  Edison,  presumably  at  a  later  date  than  our  corrcsp<^  ndent's 
invention.  We  should  be  glad  If  Ite  would  kindly  furnish  us 
with  the  date  of  his  BagUeh  patent.  We  eertaiaqr 
injustice  in  publishing  tlie  note.— Ed.] 


A  POPULAR  ACCOUNT  OF  CHAMELEONS » 

U. 

THE  next  most  intcrestingof  the  animal's  life  processes 
is  ita  change  of  colour.  Mtstalcea  and  exaggentlons 
as  to  this  OMtter  are  of  very  old  date.  Atistouebdieved 
*         *jmS1  *-f^T„^'f^,y^  «  Juir    iMi.  fcf  SI. 


Digitized  by  Google 


MATURE 


the  ciiange  to  be  due  to  the  infUtioa  of  the  body,  and  we 
all  imow  that  in  Ga/s  fables  it  is  t^mMOtedas  chufiag 
fiom  Mack  to  green,  blu^  and  white.  The  tratt  ii  tfae 
ground  oohmr  ot  tiie  aniiml  aunr  6nm  pale  ydow 
to  light  or  dark  green,  and  SO  trom  a  Uoim  to  a  dark 
leaden  colour. 

It  is  often  of  a  general  pale  yellow  tint,  especially  at 
night,  in  I'le  dirk  and  when  j>ertectly  dorniitu.  The 
general  coluur  need  nut  be  utiiforni,  but  in  aw  region  of 
one  co!>nir,  md  oi  another  colour  in  another  re>;ion,  and 
yellow  and  bluish  tinti  may  be  so  mixed  as  to  [jroducc  a 
green  appeaiaucc.  1  he  colours  may  also  be  diticicnt  on 
the  two  sides  of  the  body,  lis  most  ordiuary  cuiuur  re- 
sembles that  u:  the  bark  of  trees  or  that  ol  leaves,  but 
very  distinct  and  very  varied  markings  may  appear  as 
epots  or  uripet  a(f  |Mle  gray,  orbfown,  or  black,  or  yellow, 
and  die  atripet  or  series  of  spots  may  extend  longitudinally 
or  tcansvcrsely.  Moreover  the  spots  may  be  ci.her  dose 
er  disMat,  and  round  or  angular.  They  may  be  dack  on 
a  li|^t  ground,  or  Ught  on  a  dark  ground.  All  the 
dianges  of  colour  which  take  place  take  plaoe  gradually, 
and  the  spots  which  appear,  disappear,  and  re-appcar, 
are  not  reproduced  in  the  s.inn;  place;  with  the  exception 
of  markings  which  radiate  from  the  e)e,  and  others  on 
the  tail  and  limbs. 

Aly  poor  friend,  the  lite  Mr.  H.  -N .  1  Urtu  r,  jun., 
TCtnarked'  of  a  chain. i  icon  ke[)t  by  him  that  its  general 
tint  varied  from  brown  or  olive  to  bright  ^rccn  and 
yellow.  W  lu-ii  broa>,''it  from  the  d  ir'.c  into  Uinp  U>;ht 
he  found  that  the  side  next  the  lijjht  changed  s  joner  than 
the  other.  The  line  of  prominent  tubercles  in  the  middle 
«f  the  under  surface  of  the  body  remains  constantly  white, 
ifr.  Turner^  experimeats  and  those  of  van  der  Hoeven 
■seem,  as  was  to  be  expected,  to  negative  the  idea  that  the 
Munul  can  assiune  the  colour  of  surrounding  objects. 

This  faculty  of  colour  chaqge  U  not  reaUy  so  excep- 
tional a  phenomenon  as  many  penons  suppose.  It  exists 
in  cerum  moUusks,  and  nooMjr  in  the  cutCie>fisbei» 
which  rival  the  chamaeleon  in  their  changing  tints.  It  is 
jilso  found  ill  certain  frogs  and  litards,  especially  in  the 
.\iuencau  kind,  called  Sfi/tefrafit.  As  to  fishes.  Dr. 
tiunthcr  tells  u-.':  "In  m.mv  bri.^'ht  sImuii.:  Ii-hea-as 
ULickerch,  inullet>--the  colour.,  appear  lu  be  biipdr.est  in 
the  tunc  intei  vc.iinj;  between  the  capture  of  the  lish  and 
its  death,  a  phenomenon  clearly  due  to  the  presbiireof  the 
convulsivcly-contracied  muscles  on  the  chroinatophoces. 
External  irritation  readily  excites  the  chromatophorcs  to 
expand— a  fact  unconsciously  utilised  by  tishennen,  who, 
by  scaling  the  red  mullet  immediately  before  its  death, 
pioduoe  the  desired  intensity  of  the  red  colour  of  the  skin, 
erithout  vhicb  the  fish  would  not  be  sale.ible.  In  trout 
whidh  are  kept  alive  in  dark  places,  the  black  chroma- 
topboKS  are  expanded,  and  ooosetpiently  such  ^teeimens 
«e  veiy  daric-coloured  ;  when  removed  to  the  1|^  they 
hecome  paler  almost  instantaneously. 

The  chamaeleon  lays  ci^^s,  and  Its  manner  of  doing  so 
has  been  described  by  \'allisnieri,  who  carefiilly  observed 
the  actions  of  a  tcinalc  in  his  possession.  She  wandered 
about  on  the  tUk)r  of  her  indosurc  till  ^I'.e  found  a  pLice 
devoid  of  dust  or  smd.  There  she  be^ian  to  s.r.itch,  and 
continued  scratching;  for  two  da)s,  till  she  e\ca\ated  a 
depression  tour  inches  vude  and  six  inches  deep,  in  which 
she  deposited  thirty  egi.;s.  .She  •-hen  carefully  covered 
them  up,  drst  with  earth,  and  then  with  dry  leaves  and 
twigs  and  bits  of  straw. 

There  are  now  fifty  known  species  of  cham.elcon,  and 
twenty^fife  of  them  are  distinguished  by  prominences 
either  on  the  end  or  sides  of  the  muzzle,  or  over  the  eyes, 
or  on  the  top  of  the  head,  or  on  the  occiput.  The  first 
twenty-five  of  Uw  entire  list  are  devoid  of  such  pramio- 
ences.  Their  names  and  the  kisslities  vdience  thqr  eomc 
•feaslbllows:— 

■  to  Utnctm  ■«ShM«  wwk  w  VUhH^  all. 


(1 )  Chamaleo  vul^mis  is  found  in  Southem  Spain, 
Northern  and  Southern  Africa,  Asia  MfaMMr,  AnUa, 
Hindoatan,  and  Ceylon.  No  other  kind  of  cbanueleoa 

has  nearly  so  extensive  a  range. 

(2)  The  kinds  called  C.  Utvigatta  and  (3)  C.  affinis  both 
come  from  J^;jypt  or  Eastern  Africa.    C.  Sr/uxii/r/ru's 

C.  i;rtHi/t<:  (5  ,  c".  i^tiHuhsus  (6),  C.  lUltpis  (7),  C. 
an(ki<lir  {Si,  and  C'.  /.ifciiitiis  (9),  all  come  from  Western 
Afr.ca.  C.  irtstiifiis  {10)  and  C.  Hun/wlli  (11}  conic  from 
Fernando  Po.  C.  LApiliis  (12),  C.  X':nt>.ilsi  (13),  C. 
puinilus  1,14),  C".  uaui'ii/Utnsis  C.  ttKlii/toiiphdiui  {lb), 
C.  j^utturahi  (17),  and  C.  lieniutiroiuhus  (iS),  ^dl  come 
from  Southern  Alnca.  The  kmd  called  C.  Uj^ris  (19)  is 
from  the  SeychcUc  Islands  ;  and  the  two  species,  C. 
ctphsilokpis  (20)  and  C.  polUnii  (21 ),  are  from  the  Comoro 
Islands.  C.  I'frrucosus  (22),  with  C.  balUatus  (33),  C. 
lattralu  (24),  and  C.  campani  (25},  are  from  the  great 
island  called  Madagascar. 

As  to  each  of  the  next  list  a  vocd  or  two  miiit  be  said. 

The  form  called  C.  aatimena '  (26)  is  funiUied  witfi  an 
outgrowth  flattened  from  above  downward^  at  dw  cod  of 
the  muzzle,  which  is  cartilaginous  towards  its  distal  end. 
C.  LaiMnit-  (27)  has  a  similar  process  more  prolonged 
and  entirely  bony    C'.  supeniUarii*  (28)  has  a  triangular 
prominence  over  each  eye.    C.  paritaJis  *  (29)  has  a  nose 
dilated  and  toothed  on  each  side  in  front.    In  C.  globifer^ 
(30)  a  globular  prominence  projects  anteriorly  from  each 
side  of  the  end  of  the  muzzle.    C'.  frt/)'/>/rii/«j  •  (3 1)  and 
C.  caLAf\itui'  IJ2)  have  each  the  summit  of  the  head 
conically  produced.    In  C'.  cuculiatm*  (33)  .1  very  pro- 
minent flap  extends  out  on  each  side  fro;a  the  occiput. 
In  C.gularU*  (34)  there  is  also  a  pair  of  occipital  flaps, 
an  d  the  same  is  the  case  in  C.  ^revuomis   (35),  with  ue 
addition  of  a  process  on  the  end  of  the  snout,  covered  with 
smooth  scales.  C.  Maltkt "  (36)  has  a  pair  of  lightly  di^ 
iucnt  occipital  flaps  with  the  addition  (in  the  male)  of  an 
obtnsenasal  praninence,  which  is  grooved  above.  C.  Hi^ 
n0urattts  "  (37}  has  a  single  centml  cloogaled  bony  nasal 
prominence,  but  no  occipital  fl  ips.  In  C.  mtnor^  (38)  the 
male  has  two  flat,  compressed,  diverging  nasal  promin- 
ences covered  with  large  scutes.    In  C.  bifurcus  (39) 
there  is  a  siniilar  pair  of  bony  proces'.fs,  arnl  .iKo  in  C. 
Ptirstini^''  (40).    In  C".  O'S/iaiix'^/u'ssi     (41)  there  are 
also   two   divergent,   compressed,   scute-covcrcd  nasal 
prominences.    In  C.  i^tillns"  (42)  the  nose  of  the  male  is 
provided  with  a  single  long  conic.d  appendage,  but  it  is 
flexible  and  covered  with  short  tubercles.    It  and  the  pre- 
ceding twenty  species  also  all  come  from  Madagascar. 
C.  hosm/ms^*  (4j),  from  E  istcm  Africa,  has  a  similar 
flexible  protuberance.    1  iie  snout  of  C  nwulium  (44) 
baa  two  prominences  which  arc  veritable  nasal  horns 
horisootaUy  pcojecting  forwards  from  above  the  nootrila. 
fincbiscncMedin  afittdy'annidated  sheath.  It  OOOMS 
ftamtheCaasaraM  Mountains.  Thenale  of  C.  OwmH^ 
(45)  has  no  less  than  three  such  sheathed  hovas^  one 
projecting  from  the  front  of  each  o>bk,  and  the  other 
m>m  the  middle  of  the  nose.    It  is  an  inhabitant  of  the 
IsKmd  of  Fernando  Po.    In  C.  Meltfri-^  (46)  the  male 
has  a  single,  coin,>rcs icd  brjny  j)rominence,  sharp-edged 
above.    It  coincj  tro;u  Eastera  Africa.    C.  mufucuhus'" 
(47)  has  two  large  occipital  flaps.  It  is  an  iobahitaot  of 
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the  Island  of  Socoira.  Ttrere  are  also  the  occipital  flaps  in 

C  Petersii^  (48),  from  Eastern  Africa.  The  two  rcmain- 
hig  charnicLons  .irc  so  distinct  from  the  forcRoing  that 
they  rank  as  .1  di-.tiiict  gt-nus  called  Rhainphokon,  a 
genus  w-hich  was  instituted  by  Dr.  (Junthcr  in  1874.  The 
first  of  these,  A*,  sfifcfrum  ■  (49)  is  from  the  Camaroons  ; 
the  second,  A".  Ki-rsUntP  1,50)  is  from  Kastcm  Africa. 
IJoth  agree  and  rem  ir-."»bly  difTcr  from  nthcr  r  h.im;f- 
lcon>  in  having  the  t:iil  short,  it  being  only  one  ihinl  it:e 
total  length,  or  even  less.  Though  its  end  is  prehensile, 
its  prehensile  action  must  be  much  less  pcr.-cct  th.in  that 
of  •.he  taQs  of  the  preceding  forty-eight  kinds  ;  but  this 
defect  is  CMnpensated  for  by  the  development  of  a  sharp 
toodi,  or  deaade,  at  the  inner  side  of  the  base  of  each 
daw,  which  mast  gitre  it  a  Snner  grip.  Moreover  in  R. 
tfe^nm^  though  not  in  K.  KmUtai,  the  grip  is  yet 
raUKr  aided  bj  a  w^am  which  proiecti  vertically  from 
lSab  Imer,  or  flexor,  sorfBce  of  each  finger  or  toe.  Tn  R. 
tptctrum  each  eyebrow  is  produced  into  a  flexible  horn- 
bke  prominence.  In  R.  Kerstenii  two  long  processes 
project  forwards,  one  tr.i-r  an  1  in  front  <A  fiihrr  rye. 

Thus  the  JiCogr.iphic.il  ilibtti'jution  ol  llic  cli:ini.Tjleons 
is  very  remarl...iblc.  With  the  single  cvccptinn  of  the 
common  species  they  arc  cntiri  ly  confined  to  .'  fric.-i  and 
certain  more  or  less  adjacent  isl.mds,  and  e.\i5t  munly  on 
the  south  of  the  equator.  No  less  than  twrentv  imc  out  of 
the  fift\'  I  incli  are  tram  Mailag.iscar,  and  of  the  twonty- 
livc  kinds  w*hich  have  been  enumerated  as  having  horns 
or  other  Teraarlcable  processes  on  the  head,  no  less  than 
seventeen  are  from  the  same  very  intcrfstin^'  i-latid, 
which  is  thus  the  great  home  of  chamxic  n:  -cnei.iliy, 
and  opedallv  of  these  curioasiy  distinguished  kmds.  The 
abMnmoatcd  (C.  trntimma  and  C.  iMtrdi),  the  bony, 
donble-fMmed  species  (C.  mcwr,  C  k^tmus^  C.  Panom'i, 
and  C.  Ct Skamgknesai)f  and  the  lofitT^ndiiieted  (C. 
cafyptratus  and  C.  tafcaratus)  Icinds  ate  qwte  pectdilir  to 
Mad  »gnscar.  Those  with  occipital  lobes  are  found  not 
only  there,  but  also  in  Mozambiqui  ani  the  Island  of 
Socutr  I.  The  Madag.iscar  sin^lc-horncd  C.  rhinoi\i\ilus 
is  resembled  by  the  Ka«.t  .African  f.  Melleri  and  the 
flexible--noutcd  .M.nl  ig.\';car  form,  C.  i^al/tts^  is  resembled 
by  the  East  African  C.  /.•.r.r,?/;/f.  1  !ic  <ipcctfs  with  true 
horny  sheaths  to  their  horns  (( '.  mi>utii!i>t  and  C.  On'^nii) 
are  e.xclusively  West  .\frican  for.Tis. 

Fernando  Po  possesses  three  species.  'I  wt)  arc  from 
tlie  Camaroons.  Vnc  is  an  inhabitant  of  the  Scychelle 
Islartds,  and  two  are  from  the  Comoru  Islands  between 
Africa  and  Madagascar.  Apart  from  the  common  species 
three  kinds  arc  from  Eastern  Africa,  t«o  from  Egypt 
and  Abyssinia,  nine  froai  Western  Africa*  and  eight  intn 
Southern  A-frica. 

Such  are  the  leadhig  tacts  with  respect  to  cbamaeleons 
considered  bjr  themselves.  Let  as  now  conrider  tfadr 
mare  vgnifieant  relMlons  to  other  anhnats. 

The  entire  mass  o€  animals  of  all  kinds,  from  what  is 
commonly  called  Itie  animal  kingdom,  in  contrast  with 
and  in  distinction  fro  n  the  vegetable  kingdom  1  this 
great  whole  is  divided  into  certain  vast  f^roups  called 
sub-kingdoms  and  the  highest  01  them,  calle  l  the  vrne- 
brate  sub-kingdoin  ibecausc  its  membprs  possfss  a  spin.d 
column),  comprises  ourselves,  with  ail  beasts,  bird-^.  rep- 
tiles, efts,  frogs  and  toads,  and  fishes.  \Vc  and  beasts 
constitute  what  r.  calle<l  a  diss  the  class  .tAjw»//.r/M. 
Birds  form  another  class— .-Itrt.  Reptiles  (/c.  all 
tortoises,  lizards,  serpents,  and  crocodile*,  wiih  certain 
eatinct  kinds)  together  constitute  the  c'ats  Replilia.  The 
efts  «>f  all  kinds,  with  all  frogs  and  toaJ  ,  ami  some  other 
creattnres,  living  and  extinct,  form  the  class  iiatrachia, 
sriiUe  sdl  fishes  are  groaned  together  in  the  one  class 
Pitta.  Bat  these  five  dasses  are  not  equally  distinct 
one  ftom  anodier.  Birds  and  reptiles,  batracnlans  and 
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fishes  go  together  as  two  sets  of  cI  jsscs  or  provinces. 
On  the  province  containing  bir  Is  and  reptiles  the  name 
SauropsiJii  has  bix-n  bestowed,  while  the  Xxxax  IchtkyO' 
j  psiilii  has  been  u-^cd  todenuiethe  province trhichCOIriauas 
both  Itatrathians  and  F  ishes. 

The  existing  i  lass  ol  re[i!iles  contains  four  orders  : — 
(\)  i  ••\-<h(ilia  (crocodiles  and  alligators);  Lacertilia 
l:;ar  b);  (3)  OphuUa  (serpeuts) ;  and  (4)  CheltnUi 
(torioiscs  and  turtles). 

The  order  LaeerHli»  is  made  up  of  a  certain  n  i:iiber  of 
large  groups,  each  of  which  is  called  a  family,  which 
faiuily  is  again  composed  of  genera,  wbOe  eacn  genus 
consists  of  onCi  two^  few  or  many  species. 

The  chamseleonsy  as  we  have  seen,  form  fifty  species 
arrajiged  in  two  genera:  forty-eight  species  in  the  genus 
ChamcrUo,  and  two  in  the  genus  Ran^oiemi.  These 
tvo  genera  to^;ether  constitute  a  fiunUy— a  CamQy  of  fhs 
order  Lacertilia. 

Putting  aside  on  this  occasion  a  certain  very  excep* 
tion.d  genus  called  Hiituiia,  ihc  families  of  the  order 
I-uertih.i  in.iy  he  enumerated  ax  follows  :-  the  true 
liz.irJs  I /,7r.  .'/.'(A/) ;  the  S  incs  {Scincuiu);  the  Chal- 
rua. l  is  Cli.ihiit\e)\  the  Iguanians  {Ii;urtHuiu) ;  the 
fiet  ko,  (i/.-. /•■'/.•«/«-) :  and  the  Monitors  (  f  f/n/w/i/ff). 

Ftuin  all  these  families  th  iC  of  the  chameleon  differs 
most  widely.  It  differs  from  all  ol  these:  — (i)  in  the 
conijiresse*!  boiy  raised  from  the  ground  by  its  long 
limbs;  (3)  in  its  tongue;  (3)  in  its  eyes;  (4)  in  the 
shape  of  its  feet ;  an  1  (5)  by  the  form  of  the  taO.  It 
further  differs  from  the  Igu.mians,  Lace rt ians,  S<dnca,  and 
Chalcidians,  in  that  its  bod\  is  not  covered  witll  scales. 

There  are  certain  Iguanians  which  present  a  slight 
resemblance  to  the  chanHeleons :  such  are  the  American 
Pafyekrms^  and  still  more  SpkartASf  which  has  the  eya 
covered  with  a  granular  eyefid  with  only  a  small  central 
apeiture,  and  has  an  equal  facility  in  changing  colour. 
These,  however,  arc  but  superficial  agreements,  and  in 
all  essential  points  i^iAaTii^  is  a  true  Iguanian,  and  IS  no 

way  a  chania.-leon. 

I'rof  Parker  assures  us  that  while  the  ihamaleon  is 
an  animal,  the  structure  of  the  skull  of  uhich  is  "spe- 
cialised 10  the  ut  i.cst,"  it  is  neverthdess  in  other  respects 

a  very  low  form. 

The  answer  to  our  que-.ti!)n,  "  Wh.it  is  a  chair  , elcon  ?  " 
is,  then,  that  it  ii  a  vtry  e.\ce[itif>nal  family  of  the  order 
!  a  ntiliii,  an  on'cr  of  the  class  Reptilian,  a  class  which, 
together  with  birds,  form  the  Sauropsidian  province  of  the 
great  vertebrate  sub  kingdom  of  animals. 

Can  we  gain  any  light  as  to  the  mode  of  origin  of 
chamxleons  ? 

The  best  light  we  can  obtain  as  to  the  origin  of  existing 
forms  is  derived  from  the  fossil  remains  of  creatures 
nearly  allied  to  them.  In  this  way  we  have  been  able 
pretty  clearly  to  ascertain  that  hoK-like  creattms  «ad 
ruminating  animah  are  diverging  oAshootS  from  a  mtich 
more  ancient,  common,  an<l  intermediate  type. 

In  this  way  als  >  we  have,  I  thinV.fair  cviilence  to  show 
that  the  i-ais  arc  deriv  ed  from  creatures  more  or  less  nearly 
allied  to  thi-  c\i-t;ng  civets. 

Hut  the  .sciei.f  e  of  org.uii'  fossil  remain^  —pate ontology 
-  has  onlv  a,  \ct  been  able  so  f.ir  as  1  am  aware)  to 
point  to  one  relic  which  has  bt  en  supp  i  ed  to  be  of  cha- 
mxleon  nature— part  of  a  loner  jaw  tr.sm  Ko  ene  deposits 
in  North  America.  It  would  be  curious  if  an  ancient 
chameleon  should  be  discovered  to  have  inhabited  a 
region  so  distant  from  the  home  of  the  existing  kinds  as 
is  North  America,  It  would  not  however  be  an  onparal- 
lelled  lact,  for  the  existing  Old  World  camel  was  onoe  a 
New  World  form.  The  true  nature  however  of  the  fn^ 
menuiy  fossil  is  very  doubtful,  and  we  may  therefore  say 
that  an  yet  we  have  no  evidence  as  to  the  antiquity  of  the 
family.  Uut  should  the  fossil  turn  out  to  b«  realto  putof 
the  jaw  of  a  chamaeleon,  it  would  but  tend  to  iMsrlilMft 
the  granpitsdf  existed  already  in  Eocene  tbnes;  Itisoald 
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not  throw  Miy  Ugbt  Upon  ^  mmA  1/  prigim  of  tbat 

yroup. 

The  chamaeleons  have,  as  wc  have  -cc-n,  thc-ir  main 
home  in  Madagascar.  That  island  is  abo  the  main  home  of 
another  very  exceptiona]  group,  the  exceptional  group  of 
beasts  called  lemurs.  But  lemurs  have  much  resemblance, 
thoogh  fNTofaaUy  no  true  affinity,  with  apes,  and  the  apes 
are  a  group,  even  more  isolated  perhaps  than  lemurs.  It 
n  as  yet  quite  imposribk  to  say  from  wlut  root  the  ape 
order  took  its  origin. 

The  same  thing  may  be  said  (and  a  few  weeks  ago  was 
said  by  our  president  in  this  room)  respecting  the  ceta- 
ceans, the  order,  that  is,  of  whales  and  porpoises.  The 
same  thing  again  may  be  said  of  that  very  exceptional 
order  of  flying  beasts,  the  bats.  The  cham;rlcon  family 
then  is  only  (;ne  of  many  others  which  have  tin-  at 
present  quite  isolated  character.  But  if  we  can  obtain  no 
clue  as  to  the  chamxleon's  origin,  can  we  detect  any 
special  or  unexpected  affinities  between  it  and  any  other 
creatures  which  do  not  bdoDg  to  its  owo  class,  toe  class 
of  reptiles  ? 

It  is  now  very  generally  supposed  that  birds  have  been 
derived  from  reptiles,  and  there  seem  to  have  been  two 
distinct  lines  of  descent — the  ostrich  kind  of  birds,  from 
extinct  land  reptiles  called  Dinosauria  (of  which  the  great 
Iguanodon  of  tiie  Wealden  formation  is  a  type)  and  the 
other  birds  ftom  extintt  llyiitf  ivptiles  called  PUr»sattrUtf 
whkh  had  much  analogy  with  our  bats.  This  donbk 
origin  (which  I  advocated  ten  years  ago)  has  recently 
been  reinforced  by  investigations  of  Prof.  Vogt  with 
respect  to  that  extim  t  iL.i'.hereii  creature  of  the  Oolite, 
the  Archeopleryy,  wbn;h  turns  out  to  have  many  affinities 
with  the  I'tcrosauria. 

Now  the  chameleon  has  no  resemblance  either  to  the 
Dinosaurian  or  to  the  Pterosaurian  reptiles,  and  ccrtiinly 
nothing  could  well  be  less  bird-like  in  appearance  or  in 
luibits  than  the  chama  Icon.  The  one  only  point  of 
resemblance — that  between  its  pincer-like  feet  and  those 
of  the  parrots— is  but  a  very  incomplete  one,  as  we  have 
already  seen.  Nevertheless  there  is  one  strange  and 
unexpected  structural  character  alivady  noted  to  wliidi  it 
niM  DC  interesting  to  revert. 

In  birds  the  lungs  (nnlite  our  own  and  those  of  beasts) 
afB  not  closed  ba^  but  communicate  with  aifsaics  whkh 
extend  far  and  wide  within  the  body,  and  which  dottbt< 
less  facilitate  their  powers  of  aerial  locomotion.  In  the 
most  active  lixards,  which  dart  so  quickly  to  their  shelter 
that  the  eye  cannot  follow  them,  there  is  nothing  of  the 
kind  ;  neither  is  there  in  those  little  lizanls  wliicii  take 
such  Ion;;  jumps  with  the  help  of  their  jjarachutc-likc 
wings,  that  they  may  be  said  to  Hit — lizards  called  by  the 
absurdly  formidable  naine  of  ";lyir_'  dragons  ;"  yet  in 
the  chameleon,  in  spite  of  its  sluggishness,  such  S.1CS  are 
present,  and  thus  render  unavailing  a  character  which 
might  otherwise  be  employed  to  distinguish  aU  birds  from 
all  existing  reptiles. 

But  though  neither  comparative  anatomy  nor  palaeon- 
tol^  yet  enables  us  to  speculate  prohtably  on  the 
ori|^  of  the  chameleon's  family,  th»e  is  one  feature 
met  widi  in  many  of  the  species  whidi  tends  to  shed  a 
certain  amount  of  light  on  principles  of  variation,  and 
therefore  on  that  of  specific  origin  generally.  I  refer  to 
the  circumstance  that  so  many  kin<!-  of ' c1ia:r.a Icons 
develop  crests,  processes,  or  horns  on  the  mu/^le  and  over 
the  eyes  or  on  the  occiput.  These  outgrowths  arc  so 
diflerent  one  from  another  that  it  is  impossible  to  believe 
that  they  ha\c  arisen  by  inheritance  and  descent  from 
any  one  pccul:arity  of  the  kind.  Superciliary  promi- 
i.enccs  could  not  gi\c  li^c  to  nasal  protuberances,  or 
bony  outgrowths  to  true  horu- sheathed  excrescences,  and 
r.  jnc  of  these  could  either  be  the  parer>ts  or  the  oSping 
cf  occipital  flaps. 

The  phenomenon  is  parallel  to  what  wc  find  in  certain 
groupa  of  birds,  as       the  birds  of  paradise,  so  many 


kinds  of  which  develop  unusual  feathery  outgrowths — 
these  outgrowths  being  often  so  different  in  nature  tbat 
they  cannot  be  supposed  to  have  bMn  derived  \tf  in- 
heritance one  from  another. 

In  such  birds  then  we  must  admit  (as  I  have  long  ago 
ui-ged)  that  there  exists  an  innate  tendency  to  unusual 
outgrowths  of  feathers  of  one  or  another  kiivd,  and 
similarly  we  must  admit  that  there  is  extant  in  the  nature 
or  essence  of  ciiamaeleoos  a  tendency  to  osseous  or  horny 
outgrowths  from  the  bead  of  one  or  of  another  kind,  it 
has  been  suggested  that  diese  outgrowths  in  die  males 
are  due  to  the  wayward  fancy  of  female  chanudeOB  taste. 
And  certainly  the  female  chamxleon,  with  her  excep- 
tional po\icr  cf  independently  nioving  her  eyes,  and  SO 
simultaneously  considering  and  accurately  comparing  the 
horns  and  warts  of  two  rival  swains,  is  unusually  quali- 
fied for  making  a  careful  matrmionial  choice.  Seriously 
speaking,  howevcT,  I  rsgMd  this  ttplanation  as  quite 

inadequate. 

I  have  elsewhere '  given  my  reasons  for  considering 
this  c\pIan.ition  to  be  a  mistaken  one,  but  the  question  is 
far  too  wide  to  discuss  to-day,  suffice  it  to  say  that  even 
if  this  hypothesis  Were  correct  it  would  but  imply  the 

Eresence  of  an  mnate  tendency  in  the  female  to  admire 
omy  and  warty  prominences  <rf  certain  varied  kinds. 
The  one  innate  tendency  is  as  mysteriou%  and  when 
degily  copridered  as  significant  as  in  the  other. 

But  apart  ftem  these  questions,  which,  however  inter- 
esting they  may  be,  are  still  matters  of  uncertain  specula- 
tion, the  actual  structure  and  the  unquestionable  facts  of 
the  chama  Icon's  physiology  are,  as  1  tr.ist  you  will  now 
agree  with  mc  in  saying,  matters  of  very  great  interest. 
Tliey  offer  fields  as  yet  unexplored  for  careful  observa- 
tion and  experiment.  Kvcn  the  most  peculiar  and  im- 
purt.uit  of  all  the  chanuLli.-i:.r/s  aciions  the  emission  and 
ictraction  of  its  tongue-  are  actions  which,  so  far  as  I 
know,  arc  not  by  any  means  clearly  nniltr^ioocl.  But 
when  to  such  matters  of  direct  observation  or  immediate 
inference  we  add  the  problems  to  the  solution  of  which 
elaborate  reasoning  has  to  be  employed— reasoning  based 
on  wide  knowledge  of  the  structures  of  anitnals  existing 
and  extinct— it  wiU,  I  thinly  be  evident  that  the  leisure  of 
along  life  might  be  usefidfy  devoted  to  obtaining  a  com- 
plete and  fiw4eaching  knoum^  of  the  natural  hlstwy  of 
that  esceptional  family  of  Laocman  reptiles,  the  family  of 
tbechanudeons. 


THE  INTERNATlOlfAL  MEDICAL  CONGRESS 

TIIK  seventh  meeting  of  the  International  Medical 
Congress,  which  has  just  been  held  in  London, 
has  been  remarkable  from  many  points  of  view.  The 
sudden  growth  of  the  Congress  from  an  assembly  of 
600  to  one  of  over  3000  members,  the  truly  cosmo- 
politan ch.iractcr  of  the  gathering,  Ihe  great  scientific 
activity  displaced,  the  lavish  private  and  pubUc  hoar 
pilality  and  marked  Royal  patronage  conferred,  have  one 
and  all  marked  out  tms  meeting  as  a  very  great  event. 
It  has  been  the  laigest  and  most  complete  assembly  of 
scientific  men  that  this  age,  and  therefiwe  any  age^  nas 
ever  witnessed,  and  if  the  results  to  sdence  ahoidd  pMve 
f  to  be  at  all  commensurate,  it  will  be  a  very  prominent 

event  in  the  history  of  the  progress  of  ?rience. 
'  The  many  and  complicated  arrangements  have  been 
admirably  planned  by  .Mr.  MacCormac  and  his  able 
assistant,  Mr.  Makins,  and  they  have  borne  successfully 
the  heavy  strain  of  a  larger  nundier  of  members  than  was 
previously  expected.  The  Congress  has  held  six  general 
meetings,  at  each  of  which  an  address  has  been  deli\  crcd, 
and  the  more  special  work  has  been  conducted  m  the 
fifteen  Sfcticns  among  which  it  has  been  split  up.  Sir 
James  Paget,  as  President,  delivered  the  opening  address 
on  Wednesday  last,  which  was  characterised  bynis  nsnal 
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eluquence  and  bcicnuti  .ibility.  He  did  not  confine  him- 
self to  any  one  -subject,  but  glanced  at  the  progressive 
character  of  scienLC,  the  nc(,d  for  the  work  of  .-ill  varietici 
of  minds,  and  the  .lini  and  purpuse  of  science  as  applied 
in  the  medical  arts.  On  the  same  afternojn  I'rof.  V'irchyw 
discussed  the  value  of  pathological  experiment  in  an 
adclress  displaying  the  most  thorough  grasp  of  his  sub- 
leetand  vigour  of  thought  and  diction  ;  he  attacked  the 
opponents  of  vivisection  for  their  utter  inconsistence,  and 

Sea  very  weighty  protest  against  their  claim  to  regulate 
pursuit  of  knowledge.  The  French  address  was  to 
have  been  read  by  Prof.  Raynaud  of  Paris,  but  his  sudden 
death  only  a  few  days  befwe  the  meeting  prevented  this 
anaaflement  being  carried  out,  and  the  address  he  had 
allMdy  prepared  was  read  by  his  friend,  M.  K^rtol :  it 
dealt  with  the  subject  of  the  right  sphere  of  action,  and  the 
influcnte  of  scepticism  in  medicme.  C'n  Saturday  Dr. 
liiilnigs  gave  a  masterly  address  on  Medical  Literature ; 
his  tables  sn^isvcd  a  most  alarming  growth  in  the  pro- 
duction of  vuknnes  and  periodicals  during  tlic  past  ten 
years,  but  he  was  able  to  ^'^c  sumc  consol  ition  by  the 
statement  that  the  rate  of  growib.  had  of  hte  shown  some 
slackening :  his  wise  and  witty  remarks  on  boo'< -writing, 
bibliography,  cataloguing,  and  reference  were  especially 
valuable  as  coming  from  a  man  of  considerable  experi- 
ence in  these  matters,  and  applying  equally  to  all  varieties 
of  literature.  On  Monday,  Prof.  VolKBiailll,  000  of  Mr. 
Lister's  most  ardent  disciples  in  Germany,  gave  an  ad- 
dress on  Modem  Siuigery,  which  resolved  itsdf  ioto  a 
leview  of  the  fnmn  and  results  of  antisntic  suixsiy. 
Ho  was  foBowed  by  Prof.  Pasteur,  who  n  a  few  moments 
deioribed  his  latest  experiments,  and  announced  results 
wUch  promise  to  have  as  important  effects  for  useful 
animals  as  Jcnner's  v.-iccinalion  has  for  man.  The  final 
g  neral  meeting  was  held  on  Tuesday  last,  when  Prof. 
Huxley  addiC'Sed  the  Con^^res^  on  tin'  Conni  1  ucm  of  1)10 
ll;')loj;ical  S(  it  nce-.  wjIIi  Meili;  iiie,  tracing  this  i  o:i:iec- 
tion  from  step  to  step,  and  pointing  out  the  necessity  for 
a  similar  close  union  in  the  future.  The  entertainments 
during  the  week  have  been  niany  and  bnlliant,  including, 
in  addition  to  many  partly  private,  a  soiree  at  South 
Kvnb;n;;ton  Mu-cum,  a  dinner  at  the  Mansion  House, 
reception  at  the  Guildhall,  reception  by  Earl  and  Lady 
Granville,  conversaziom  at  the  College  of  Surgeons,  and 
informal  dinner  at  the  Crystal  Palace.  Notwithstanding 
all  these  diversions  the  real  bard  work  that  has  been 
done  every  d-iy  by  the  great  mass  of  the  members  of  the 
CongreiS  has  been  very  great,  and  this,  and  the  free 
interaiange  of  ideas  in  conversation  of  many  workers 
in  the  same  part  of  the  field  of  scienoe,  must  ht  prodoc* 
tive  of  ^ood,  both  by  iti  direct  effect  and  by  the  stimulus 
to  work  it  must  afTord.  Among  the  many  subjects  dis- 
cUiSed,  the  genu  tSrory  and  it^  various  practical  bearings 
and  oatcomcs.  li..  t  hatl  a  prominent  share.  In  the 
Sur^i.  .il  seri.dii  t'  ere  was  a  debate  on  the  treatment 
o;  wound.-.,  in  uliijli  it  «as  incidentally  raised,  and 
there  appeared  to  be  a  general  consensus  of  opinion 
that  particulate  gcnns  pla)  an  all-important  p.irl  in  the 
production  of  wound  diseases,  thougii  there  was  by  no 
means  such  agreement  as  to  the  best  means  of  treating 
wounds.  In  the  Pathological  section  a  long  and  very 
anioiated  discussion  was  introduced  by  Prof.  Klebs,  who 
discussed  the  relations  of  minute  organisms  to  certain 
specific  diseases.  Dr.  Charlton  Bastian  supported  his 
well'knowo  views,  and  was  opposed  by  Lister,  Virchow, 
Pasteur,  Hueter,  Cheyoe,  and  Roberts,  and  it  was  made 
abundandy  evident  that  the  germ  theory  of  disease  has 
not  only  established  itself  firmly  in  the  ntitb  of  scientific 
pathologists,  but  that  its  importance  is  beeomiqg  wider 
and  j^re.iter  null  rapid  strides.  By  far  the  most  valuable 
of  all  tiie  communications  bearing  upon  this  subject  was 
M.  I'astcur'.s  account  of  his  recent  "  vaccination  "  experi- 
ments. He  has  found  that  by  a  special  mode  of  culliva- 
tioo  of  the  poison  of  chicken  cnoleia  he  can  obtain 
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an  attenuated  or  weakened  virus,  and  that  vaccination 
with  this  attenuated  virus,  which  merely  causes  flight  and 
transient  local  mischief,  protects  fowls  completely  from 
the  most  active  virus  for  a  cert.nn  t  lac,  and  enables  them 
to  r.sist  the  disease  for  .1  lar  longer  period.  He  has  also 
demonstrated  that  the  source  of  the  .ittcnuation  of  the 
virus  is  the  action  of  atmospheric  oxygen,  for  it  is  only 
when  the  '*gcnn,"are  allortcd  todevelopin  the  presence 
of  abundance  of  oxygen  that  the  containing  fluid  becomes 
less  intensely  poisonous.  A  "vaccine"  for  Splenic  fever 
or  cbarbon  could  not  be  obtained  in  this  manner,  but  if 
the  vims  be  allowed  to  develop  in  a  sdution  at  a  tem- 
perature of  43*— 43*  with  fiee  exposure  to  the  ak,  it 
quickly  becomes  ^s  active,  and  ultimately,  at  the  end  of 
a  few  weeks,  dies.  Experiments  on  sheep  have  shown 
that  vaccination  with  this  "attenuated  lymph"  protects 
the  animal  from  t'n-  action  of  the  purer  and  more  active 
poison.  Hut  gre.u  as  will  be  the  v.ilue  of  these  re- 
searches, even  if  only  applied  to  the  tw.)  diseases  in 
qiic-tion,  it  is  far  more  important  to  notice  their  extreme 
iiniJortance  from  a  scientific  point  of  view.  First  of  all  they 
explain  in  p.irt  the  action  nf  oxygen  in  preventing  septic 
infection,  and  the  inil  unnntorv'  complications  of  wounds. 
But  they  alsoexcite  the  bope,anago  far  towards  showing  that 
it  is  not  improbable,diat  bysome  special  form  of  cultivation 
every  diseaic-virus  may  be  thus  attenuated  and  a  poison 
result,  which  if  inoculated  will  produce  only  a  transient 
local  change,  but  will  protect  from  the  virulent  form  of 
the  disease  as  completely  as  efficient  vaccination  protects 
from  small'pOK.  Prof.  Pasteur  refisned  to  the  genn 
theory  of  disease  as  one  which  has  ceased  to  nuoiber  the 
practical  triumphs  it  has  won ;  and  every  day  is  giviof 
lesuits  to  add  to  its  importance  and  vahie. 


NOTES 

Mr.  W.  H.  M.  Cttatsns.  F.R.S.,  First  Aisisttnt  at  Green- 

\<  ich  OlMcr^atory,  has  Xxitn  appointed  A  tr  momer  Roy.il,  in 
succession  to  Sir  George  Airy,  «ho  retires  after  holding  the 
oflia«|br  nearly  hstfaiKwilMy. 
On  Octofasr  17  nest,  Cfty  yesis  will  have  dapsed  nnee  Pnf . 

I  Bansen,  the  emteent  dwmist,  reeeivcd  hh  doetof^  diploim  fro«a 
Gottingcn  University.    He,  however,  intends  to  .ibsent  himself 

t  from  Heidelberg  ou  the  day  in  question,  in  order  to  avoid  aU 
coagratMhtioas  and  qpeedt-makiag. 

Mr.  W.  a.  Forbis,  B.A.,  Fdlsw  of  St.  John's  CoUegs^ 
Cambridije,  Prosector  to  the  Zoological  Society,  has  been 
appointed  Lecturer  on  Compamtive  Anatomy  at  Charing  Cross 

j  Hospital,  VK*  the  Rev.  J.  F.  HUkc,  remove<l  to  Nottingham. 
Txa  diaeaidon  ia  connection  with  Mr.  Mundclla's  able  st-ite- 

I  mcnt  on  the  Educatioo  Estimates  had  no  special  bearing  on  the 
tcachiu;i  of  science  in  elementary  schools.  Steps  are  evidoitly 
being  l.il  i.  .1  I  ■   iL.i  .c  clc.jij:itary  e  lucation  more  and  more 

'  efficient,  to  give  those  wlvjsc  >i;hool  years  arc  .vhort  and  precious 
every  opjwitunity  of  ac<iuiriiig  a  knowledge  of  things  that  will 
be  really  useful  to  them  in  after  life.  It  u  dear  from  the  facts 
ami  fi>;ures  as  wdl  as  the  tone  of  Mr.  MondeUa's  sddrsMb  that 
the  cducatiiu  of  the  country  U  safe  in  Us  hsadl.  In  th*  ptO- 
pj>.als  r>r  the  revision  of  the  Code  laid  on  the  table  of  theHoHO 
are  several  changes  for  the  l<ttcr.  In  infant  scho-  ils  for  example;, 
part  of  the  course  provided  for  h  a  systematic]  oue  of  umple 
losoas  on  objects  and  on  the  phenomena  of  nature  and  common 
life.  Among  the  "  Class  Subjccu"  ia  boys'  and  girla'  schools 
•re  Physical  Geography  and  Elementary  Sdenee^  and  aaHMg 
the  siiccific  subjects  are  Mcth.mics,  Animal  I'hy-i.iloijy,  Botany, 
Principles  of  Agriculture,  and  Domestic  Kconomy.  iliis  i»  all 
in  the  right  direction,  and  is  just  what  we  should  expsct  fiom  an 
KdaouioD  Minister  like  Ur.  Mundella. 

Mr.  MuMDKLi.A  stated  on  Monday  that  Prof.  Leone  Levi  has 
piep^red  aa  ckboiate  report  oo  tedinieal  cdaestion  hi  Italy* 
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«yf&  trill  IM  nfamd  to  Uie  Ro;al  r««im8fri«..  aboat  to  be 

At  the  Fihil)ition  of  F.Iccti icily  the  complotioti  of  tlie  English 
telegraphic  dcp.vtuient  is  pri-igrc^sing  favouialjly.  The  Ncrici 
of  solid  aud  cuiu|>act  sounders  u.scd  iu  the  British  asrvice  will 
contnit,  not  witltoal  advwtUtgCt  with  the  quadnples  Baodat 
■■d  «llMr  mfftalm  pmmtA  17  Xam  Fnadt  adaainicmtion. 

firiiu  ^orical  section  U  full  <jf  relict  of  instmmenu  used 
by  GdMUf  Volta,  Ac.  A  large  number  of  aatographs  will 
be  fxhihiWd,  among  whicli  wc  may  u  iie  a  letter  from  Volt« 
tQ  Sir  JoMph  Banks,  then  preMiicnt  of  the  Koyal  Societjr.  Tbl< 
doGomcat  is  stated  (o  be  the  first  defcriplioii  of  the  Voltaic 
biMnj  ever  writtea  by  iu  i..veatar.  A  aBaaU  magnet,  which 
Galileo  aimed  with  bii  own  band,  is  exbihited,  a«  weil  »> 
another  uugnet  used  by  the  acniiemiciatH  "del  Cimcoto'Tor 
their  dcterniiuatiun  of  the  laws  ut  the  variation  of  the  attractive 
power  acconlinji  to  distance.  The  Academy  of  Aiiroatation  of 
Pack  cubibiu  •  okkIcI  of  the  electro-nbtiMtar,  an  eieetrical 
billooB  coMlnwIed  MonvHec  to  the  prindidea  advoeatod  by 
Dopvf  de  Lome,  and  a  number  of  other  electrical  in^m-  ' 
mcnts.  M.  Jnles  Godard,  a  well-known  ai-ronaut,  has  sent  an  | 
eltc'.ricnl  wnrncr  :  when  the  balloon  '\%  descending  an  cicctiical 
vibrator  is  set  in  u)KTation ;  \thcn  it  is  ascending  another  bell 
rin^t.  Thi-.  eflcct  is  obtained  very  simply  by  a  «alvei  which 
i»  in  eqiulibrinm  when  the  balloon  Irep^  iu  levd,  and  is  moved  ! 
by  a  slight  wiad.  The  formal  o|>cnin7  was  to  take  place  yester- 
day t.>  a  viMt  of  the  PrcsiJcut  of  the  Kri  nldic,  and  the  doors 
will  be  thrown  open  to  the  public  lo-ilay,  although  much  remains 
to  be  done  fw  tlm  GBmpfadoa  of  tha  dbplay,  wkicb  will  be* 
great  $ucce$<i. 

The  French  Government  has  appointed  a  Committee,  pre- 
sided  over  by  Rear-Admiral  Bonigeols  to  ttndy  the  dUfcrent 
•ppHeations  of  electricity  to  navigation. 

Tu  npid  advaaea  of  dn)iaation»  it  k  adaitted,  haa  the 
eflectof  caasini;  native  raoea  mora  and  mon  to  disappear.  It 

is  thcrer  .n  >!u'y  (.f  tAmmtt.^  ethnol  ogy  t  >  sav.-  the  littlr 
which  CXI  i.s  sihl  ill  Its  oii:{iuIily  from  Ues;rutlion,  au.l  to  )>re- 
servc  the  few  .uithen'ic  fragments  <>f  an  ep.)di  »liit-h  threatens 
to  ba  aanihilatc«l.  The  Authroputogical  Society  of  Uambarg 
has  iKaed  aa  afiplleiilioB  to  all  tfaoM  who  have  ooea-ion,  tither 
ligr  their  position  or  calliog,  &e ,  especially  to  consuls,  mission- 
aries, merchant*,  captains,  to  enter  their  nute«  on  little- 
known  coutitriet  and  their  iKJiuIitiuns  i.n  a  -cli-il.Jc  wlilch  the 
Society  will  supply.  Thctjucsiiun^  being  iiitciuiotiuUy  -hori  and 
ar  few  ac  poialhlc,  any  farther  commnnications  on  the  character 
of  die  cotulry.  aolea  on  the  climate,  conrcctioBt  of  the  charts 
aad  lailhig  directitms  would  be  tbanltfnily  wekomed.  A  great 
fCrvice  "<ju;.I  I  c  rendered  also  by  sending  el hn  igrn|<hical  objects, 
pbolojira^-hs,  uiONitK,  &c.,  which  will  be  eutrusled  to  the  caie  of 
the  ElhoolaiBical  Hateum. 

F( DM  :i  l\t-;if>rt  on  the  means  employed  in  France  for  pro- 
tectiiig  the  vine  from  de-traction  by  the  Phylloxera,  by  Mr.  C.  H. 
Paamd,  H.3I.  Con«il  at  Bonkamt,  we  take  the  fblbaliv 
imtnsting  extract :— "The  information  which  I  have  gathered 
OB  thi«  snV>ject,  from  officii!  and  other  source',  lends  to  reduce 
the  mtlh'i<l-  wh^A  I'l  thr  fo'.lowiiv;  thuf  : — lit  ilv,  .ilunersi'in  'if 
the  vineyard,  when  [jnioticablo  ;  ^ecomlly,  liy  fin|  loyin  ;  ins'fcti- 
cides ;  and,  thirdly,  where  the  vincyanls  have  been  de-troyed, 
hy  Ae  plantation  of  Aaiericaa  varieties  of  vine«,  who<e  root* 
ofltT  nioia  rpistmice  to  the  attack  of  the  fmect.  M.  Armaad 
I.alarjV,  the  l'resi<Ient  of  the  Cliaraf-er  of  Conioierce  of  Bor- 
deaux, I  r'>prteior  of  extensive  vi.ieyards  in  the  Medoc,  a  i^itle- 
!!ian  to  whom  1  am  much  indebted  for  the  iiiforniatton  and 
alMitaaee  which  he  has  hccii  Uad  eaou^to  affoid  aw  udrawfaig 
i^tlds  Reinrt,  addrasiad  a  meeting  of  that  body  hdd  hi  March 


last  on  vaii  .u»  t.>pic«,  and  1  ir.ui-I  .tc  tlic  lullowiiig  froui  hii 
reuiarlis  re-^aixling  the  rhylloxera  :  — '  The  Lhtmbcr  of  Com- 
merce has  not  ceased  to  show  the  extreme  importance  which  it 
atlaehea  to  all  the  means  empleyahle  ia  cmahatfawtUadrtadfal 
seonrge.  Of  the  3, 330,000  heolares  which  compoaad  the  viaa^ 
yardit  of  France,  500,000  are  destroyed,  500,000  others  are 
grea'ly  atlacteji  :  it  i  -  a  lo  5  of  more  thnn  three  niilliirJ-  to  the 
country.  The  ("lir.  n.lc  is  one  of  the  dcjarimcnts  which  haa 
snflTered  moit :  one  third  of  the  vineyards  are  destra$ed(  ■"flflwr 
third  k  badly  atiadied.  We  must  admit,  with  senow,  that  tke 
very  sooroes  of  our  commerce  and  of  the  well-being  of  oar 
s mtliern  -i"!]');!  :liiiti  r.rc  ni  >^t  ser;i>i;-ly  c  rni'ronii^cl.  Still  we 
have  i^Ti-.U  liMpc-.  tii.it,  by  energetic  .mil  iiitclii_;L-nl  effurt-o,  we 
may  he  l-  a  .led  ^jrailiially  to  arre-t  anil  re(>air  the  evil.  For  the 
very  important  vineyards  of  the  Gironde,  where  submcniea  k 
po«sible,  it  h  a  sare  remedy,  whi A  k  geacrallf  employed,  aad 
with  invariable  satcee-fc  In  the  cases  of  viatyards  already  dc* 
stroyed,  the  remedy  teems  to  be,  to  reeon<it!tute  them  by  planting 
.Ametican  vine*  as  stocks  for  Kraftin,;  French  tuttinjfs  on,  \\  hich 
plan  h-as  been  the  subject  of  saii^acluiy  and  couclu-avc  experi- 
ments for  tha  la»t  few  ycai%  ciyciaHy  ia  LMgaedcK:.  Where 
the  viaea  are  aot  too  far  gooc^  a  jadidntt  use  of  sulphur  of 
vaibua  k  a  cvlaia  awans  of  praRrvntioa,  aad,  ia  tOMet  laan^ 
practicable,  owing  to  the  moderation  of  the  c^<it.'  lie  then 
states  that  he  bises  his  opinion  on  astoni  hing  and  conclusi*-* 
resulf,  uhich  he  ha?  observed  in  iminer.-e  vineyards  in  I.angne- 
doc,  .ind  also  in  others  of  the  GironJc,  and  pro,  o  cs  that  steps 
inay  be  taken  to  hold  an  iutcraation.-il  CongTCflS  ou  PhylloXCia 

here  in  the  autumn."  The  Coqgrehs  is  to  opca  on  Septeashcr  5. 
As  we  Intimated  kst  week,  another  Vltlcnttund  Coo^eas  aeeti 

in  Milan  next  wcrk.  Mi .  Perceval  ^^ivcs  some  vahiahle  dckdb 
oit  the  various  methods  of  treating  the  liisea&e. 

MM.  Koch  and  Klockr,  «ho  luve  continueil  during  the 
su'-unjtr  'li  |l>So  their  ;i.tcre.s'.iii;.;  ol-  orvatu>ris  mi  the  iip.ti  in  of 
the  .Mortcratsch  glacier,  publish  their  results  iu  ihe  eighth  voluiiie 
of  the  PntmUmgi  td  thie  Natural  History  Society  of  Freiburg. 
They  have  mea^ure<I  each  Imtf-hour  during  a  (ortaight  the  motion 
I  of  a  point  on  the  glacier,  and  thk  year,  as  well  aa  during  the 
foregoing;  year,  their  rc-nlls  are  almost  neyalive,  i.e.  the  motiotJ 

|w*.s  so  ^low,  and  the  atlvance  of  their  •  i.i^tial-siick  was  so  snvall 
and  often  even  negative,  that  noihin:;  cm  le  inferrnl  until 
now  as  to  the  motion  of  ihit  glacier.  Thus  ob«er\'ing,  for  in- 
i  stance,  the  advance  of  their  »igaal  each  half  hoar,  oa  Septemlwr 
II.  from  midday  to  six  o'clock  In  the  evening,  they  find  the 
follouing  figures  in  millimetres:  o'5,  -o'5,  -0'5,  o"5,  O'O, 
0'2,  -o*2.  o'i,  -I'o,  l'3,  -I'S.  -  i'5,  the  iie^ati»c  ligures 
showings  back  morcnient  of  the  si,;n.il.  Therefore  MM.  Kr>cfa 
aad  Kkcke  have  nndertaken  a  thorough  verification  of  their 
iastrumentf,  aad  they  have  anired  at  the  condusaon  that  the 
motion  obiicnned  cannot  be  attributed  to  errors  of  obsei  valloa. 
[  Hcsidcs  they  have  devised  a  speci.Tl  arratv'eajent  for  keeping 
'  their  si.,'n.il  moti mle  s  in  the  ice;  they  siiiU  into  the  ice  of  the 
glacier  a  l.irgc  c  >)>per  tulx-  «hidl  k  filled  with  ice  and  salt,  aud 
covered  by  a  small  hill  of  ice,  aad  only  then  they  adjust  their 
scale  oa  the  tube.  TUs  signal  remaiakgfinB  thfoaghaat  Ike 
day  ia  the  ice,  the  theodolite  being  al  o  motionless,  and  the 
-  probable  errors  of  ohservaiioa  not  exceeding  o'j  milUmetici, 
the  small  ob-er^cd  motions  noat  h*  attributed,  thy  —PP— e,  to 
some  cause  yet  iinktwwn. 

At  1  recent  i>rclirainary  meeting  at  Fi-hroongers'  Hall  it  waa 
resolved  to  hold  a  pubhc  meclim;  in  the  above  hall  on  Friday, 
August  5,  to  make  arnuigemenU  for  holding  an  Interaatwaal 
FMieries  EiAibilion  in  iSSj. 

Under  tbe  superintcnlence  of  Mr.  Wallace,  rector  of  faw» 
BOB  High  Schootr  sewai  of  the  sdcalihc  socteiies  of  Northen 
SeothuidBwt«lE||^oa|uly99aad30.  Sasetal  papen wva 
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r«Kl  and  excursions  uiade  to  ])laoe  of  interest  in  the  ncighb^iar- 
hood,  aad  the  ■wlhit.  ^exm  to  have  been  abageliMr  mHAtHorj. 
Ainmeiuente  ware  made  to  hokl  t  liaaiUr  meetiog  nut  year  at 
Iimrmn. 

Tkb  AobwiI  McedBf  of  the  British  Medioil  AaMdattao  was 

opened  on  Tuesday  at  Ryde,  Isle  of  Wight, 

Anothkr  smart  eartbqaalte  abock,  not  ta  stroi^  however  a« 
Ae  \Mt  was  Mt  at  Goieva  oa  Friday  momiag.  Huee  earth- 
qnaikekhodiSWeMliltoaThnr>day  night  at  Allevard,  near  Gren- 
oUc^  Ab  ttndnlatory  shock  or  earthquake  was  felt  at  AgrAm  on 
July  3£  3t  iih.  ,S.ii.  a  li,  I'.ircctiun  wa<.  from  «.outb-east  to 
narth-wcst,  ami  subterranean  nniie  accDnipanietl  it.  Karth- 
qaakes  are  also  reported  from  llii'.i  on  July  5  and  7,  fron  St. 
Vincent  June  24  atMl  35,  and  from  Triuidad  on  June  29. 

The  Annual  Report  uf  the  Paris  Observatory  for  the  year 
1S80  has  ju^t  t>een  |<ubliihcd  fay  the  director.  Admiral  Howdiez. 
like  chief  work  of  the  Observe toiy  ma  the  coatioaatiott  of  the 
revisioo  of  the  Ottaloene  of  Scan  of  Ldande;  and  of  the 

30,000  observations  which  were  made  by  the  meridian  irtstiu- 
lueuls  2S,33i  were  made  tur  this  purpi  c.  Until  this  is  finished, 
the  Observatory  cannot  undertake  any  ntlicr  great  work ;  and 
a  catal<^  of  aofioa  sim  obacrved  two  or  three  tinea  vp  to  the 
end  flf  It  J9  it  already  peepared.  At  to  tiw  pmiie  detenuDa- 
tioD  of  positions  of  the  fundamental  stars,  it  is  not  yet  begun, 
the  astronoiEers  being  enjjajjcd  in  the  study  of  the  errors  of 
instruments.  M.  l.^  wy  has  contumcd  the  study  of  the  flexion 
of  the  meridional  in»inuncnt<:,  and  the  error  for  the  lai^r  one 
waa  found  to  be  about  o«a  am.,  that  is  about  one  aemnd  of 
aie.  But  M.  Moaches  eipimta  the  ftar  diat  this  Ismail  error 
vil!  h*  \m%  than  aevertl  aeeldeiMal  emn  depending;  upon 
changei  of  temperature,  upon  the  inovcincn's  of  the  ttle- 
scoi>e  and  u(>on  the  errors  of  refraction  due  to  ini,;<rfect 
observations  of  temperature  at  various  hciglits.  The  great 
cqaatoiial  tdeaoope  waa  but  Ikde  uacd,  mainly  because  of 
the  tfOoaltiea  of  owBaciaMBt  of  the  wvoMns  tower.  With 
tha  other  eqaatorial  teleaeopei  the  astronomers  of  the  Ob- 
tervatofy  continned  their  work  on  the  ecliptic*!  chuti,  a^ 
tvell  as  of  Jupiter,  of  thf  cunut--,  of  several  small  (-tiiiietN,  and  of 
double  stars.  The  great  telescope  was  employed  for  the  first 
tliM  daring  last  year  for  photography ;  the  photographs  of  the 
■waa,  not,  however,  as  fine  at  those  of  Ruthcrfurd— will  prob- 
ably be  soon  nrocfa  improved ;  several  jihoiogiaphs  of  doulde 
star<,  and  even  of  r.c'  nla  ,  uerc  obt  liucd.  The  most  i:i(ere>.'ing 
work  in  ))by!-icil  astroii.imy  \s.is  done  by  M.  Th  dlon  with  the 
s|)ectr  ISC  )pc  :  un;  uf  tlic  protu'teranccs  lie  studied  was  lather 
remarkable  by  its  immense  length  of  eight  minutely  that  la  of 
joOboaaltllonietret.  MucfanU«Mfc>n«nBgivcBtothetranaminion 
of  tlmelnthe  dockaoftlieOfatervatofyiti'elf,  of  Paris  and  of  pro- 
vincia!  towns.  The  astronomical  inn  enm,  v  Inch  »ill  bco|icucd  at 
theO'.>ser»atory,ttiIlMJci  I  W  ,  .,i;c'  fi  .i  he  I ;  it  « ill  cot.tain  a  variety 
of  iniitruments  formerly  u-cd  by  renowned  astrooomen,  nnaierons 
photographs  of  instmrocnu  of  different  observntoriet^  and  per. 
tnits;  aa  to  these  last,  lbellqnrkiipeak<  in  Mi^  temtof  the 
covtesy  of  several  a<tf«ii«aMr*  hi  England,  who  have  given  all 
fnciUties  for  the  rxecathm  of  portraits  from  original-  in  their 
po*sessi<.n.  After  mentioning  the  various  tvurk^  pur.-ucd  by  the 
astrom  mcr!.  of  the  Ou  ur^-atory,  besides  their  regular  business 
the  Report  speaks  of  the  prepnnuioiiB  for  the  obaemtion  of  the 
tnutsit  of  Venus  In  tSSa.  None  of  the  methods  employed  until 
now  Inive  fives  quite  satisfactory  rcMlis,  a-  r!  \hr  siiii|ili?  nl,  er- 
vation  by  telescope  may  yieUI  eirur-i  of  as  much  a*  ten  and 
fifteen  '^ccuiid-;.  The  phutoi^raphs,  which  it  was  itecessary  to 
eniwie  thirty  and  forty  timer,  do  not  afford  the  necnamy  deanM. 
atM.  Thus  tbeObicmtaty  pivpoiet  to  employ  mkrwueliical 
measurrs  which  will  aflbrd  a  greater  degree  of  accuracy  when 
dotK  by  telescopes  than  those  which  are  taken  on  photographs. 


The  opening  of  the  Pcriixie  "  Electorate"  has  directed  the 
attention  of  the  French  Government  to  the  opportunity  of  con- 
necting thn  mmidpal  telegnphia  qnlem  of  I'ari*  with  tbn 
postal  uigaaknUoau  It  wOllwdMwwkof  a  fcw  days,  aad  «f 
a  few  hu  idred*petMldli 

^ROMa  privatdyimed  report  on  silk  cultivation  in  the  Chinese 
provlnoe  of  Kwangtng^  we  leam  that  in  the  Pakhoi  district,  on 
the  southern  seaboard,  wild  silkwormaare  fionnd  whidi  feed  «a 
the  camphor  tree,  and  their  silk  is  ufllttcd  in  a  ainguTar  manner. 
When  the  catcriiill.ir  Ii  s  attained  its  full  site,  and  is  .&>  .ut  to 
enter  the state,  it  is  cut  open  and  the  silk  extracted  in  a 
form  aneh  resembling  catgut.  This  substance,  having  undergone 
a  proeett  of  hardening,  makea  excellent  fiab  lin^  aad  is  generally 
used  for  that  purpose  inlheFaUMidiaMet. 

From  the  CWMrr  mnd  tm£a  we  leam  that  a  thick  vein  of  a 
peculiar  totetance,  which,  acewdlnff  to  local  diemiiti^  contniae 
50  per  cent,  of  }iurc  paraffin,  hat  bcea  .ditcovered  et  Hawiee 
liay,  .New  Zv^laud.  It  is  said  to  be  «o(th  ^bIU  par  ton,  aod  to 
exist  in  enormous  quantities. 

THt  tatett  exeavadoBa  Bade  hj  order  of  the  Athens  Archieo« 

logical  Society  at  TaHpi*  the  well-known  place  in  Hu  otia 
whence  cume  the  charming  terra-cotta  figures,  have  yielded  im- 
portant re^nlts.  On  the  northern  side  of  the  t  )wn,  in  front  of 
the  principal  gale,  fifteen  tombs  were  discovered  which  were 
oompteteiy  untouched.  They  oontahied  some  sixty  day  figerci^ 
most  of  them  perfect,  and  measuring  between  10  and  35  centi- 
metres  in  height.  They  represent  ^aty^^  and  women  standing 
and  sitiin;;,  .1  nl  one  is  a  group  of  two  figure*.  Hcside*  these 
many  vessels  were  found,  amongst  which  some  twenty  lekythoi 
(paint  aad  oQ  phials)  with  antique-peinted  ornaments.  Unfor- 
tonatefy  moat  of  these  were  brokea.  One  vase  which  was  Cound 
■n  a  stone  eaae  shows  an  artiailc  huerlptioa  wMdi  dctigaataa  ft 
as  a  work  uf  Tcisias.  We  may  abo  menlirin  that  foartecB 
scrapinjf  irons  were  found,  and  also  that  in  two  of  the  tombs 
some  fifty  small  tvrra  c  i:!a  oni  iincnts  were  discovered,  mist  of 
which  were  brightly  cnlnured,  and  looM  covered  with  thin  goU. 
The  excavationa  beeame  evea  more  important  aftor  April  1. 
'Ilie  published  report  mentions  twenty  vessels,  some  broken,  tCfl 
of  which  arc  ornamented  with  paintings.  Two  of  these  are  said 
to  be  particularly  fine.  Of  the  numerous  clay  figures  only  eight 
OonU  be  got  out  in  a  tolerably  perfect  condition.  Of  the  e  two 
are  reporled  to  be  the  mcist  perfect  figures  ever  found  at  I'anipa, 
One  repre^ts  a  winged  youth  who  ia  aboat  torai-e  himaelf  into 
the  air ;  before  him  is  a  maiden  on  her  knees,  her  dress  forming 
an  arc  a'love  her  ;  the  youth  h'dds  her  by  the  arms  as  if  he 
v\lshrd  to  take  her  along  with  him  in  his  f1ij{ht.  The  other 
ma«.terpiece  is  an  Aftendite  rising  fkam  the  tea,  divim  ap  oat  ef 
a  shell  iis  it  were. 

Thk  additions  to  the  Zo<ilo;jical  Society's  Gardens  during  the 
past  wecK  include  a  Polecat  (iVw^^/j /«/o"<"),  British,  iircsentcJ 
by  Mr.  Ii.  C  Brooke;  two  Ground  Sqiurrck  (AVmi  .^r/w/wr) 
from  West  AfHee,  pntemed  Dr.  W.  Ilvme  Hart ;  a 
Bateleur  Eagle  {Hebtarsms  ttattdaiH})  from  Africa,  presented  hf 
Mr.  William  Waters ;  a  Black-footed  Penguin  [Sphmisetis  it- 
Dursiis)  iu,\\\  .South  Africa,  presented  by  Capl.  RuSitison, 
K.M.S.  iVanoiJe  Cattit ;  two  Wsck  Storks  {Cuonia  nigra), 
Baropeeib  pra«ated  br  Dr.  Kodolph  Ulasms  ;  i\m  Wood  Owia 
(,^rjti'K«r  alueo),  European,  presented  by  Mr.  H.  T.  Archer ;  • 
Slow  worm  {An^uis  fragilis  albino),  British,  pre<ented  by  Mr. 
A.  rhip.v.n,  r.Z.S.  ;  tv\o  Green  Liaud^  1  r -■•'.'i?  ^'^>idSu')  fenk 
the  Mmd  of  Jersey,  iire  cntcd  by  Mr.  Claud  Ku^-scll;  a  Sykea 
Monkey  {Cercopitkecm  aJhiguiarii)  from  East  Africa,  a  Cn  nnion 
Chanudeon  (CAnme/ms  tmjparsr)  firam  North  ACriea,  deposited ; 
an  ErxTeben'tMonkey(rmv/iirA(nsrrnrMf«f)fm  WeitAIH^ 
two  Egyptian  Ma  li'j.'.rci  { C'n'mas/ix  spinipts)  from  North 
Africa,  two  AlUrovaiuirs  bkinks  (fUstitJoH  atiraitu)  (torn 
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Nocdl-We^t  Africn,  two  Panlherine  Toid<  (Bufo  panthtrinus) 
from  l^ni'i,  on  api'ioval  ;  a  Iiciuirtt'--  WallaLy  [//ahiuitunis 
bennttti),  born  in  the  Gardens.  In  the  Iivsectarium  may  now  be 
seen  larvx  of  the  scarce  Swallow-tail  Butterfly  {PafUic  foia- 
liriht),  «]m  thoH  of  Attatta  atUu  of  wiooi  aio^  fnm  ona 
jnt  hatched  to  onei  nearly  fnll'M.  Other  notioeaUe  Vtrm  are 
the  ciiri  ii;  Iy  hapeiJ  ones  of  Staurcfus  /ijff,  and  youiijj  onci  of  i 
the  Xurtli  American  Siimi,!  (cfri'pia.    Iiuagos  of  Aitatut  ftmyi 

arc  also  cmergitti;,  r  1  - 1  :io.n        laid  In  the  Insectartom  la 
the  earlier  part  of  the  suuuacr. 

OUR  ASTRONOMICAL  COLVMX 
(;uri.r>'s  CoMET-( UssKRVATiONs  ON  June  11.  — Dr.  H.  A. 
Gould,  direcl'jr  of  tlie  01>-ervalory  at  Cordoha,  has  cnim  ini- 
cated  to  the  Astrcnomtuht  Nachrichten  particulars  of  his  experi- 
ences while  ob>cr\  ing  the  great  cf>mct  of  the  present  year  on  the 
evening  of  June  1 1.  On  that  evening,  he  >ayi,  "the  comet  was 
found  with  but  lilllc  diiii.i:l:y,  although  considerably  north  of 
the  citimatcd  place,  l)cing  icco^ni  able  by  its  dilTuse  asjicct, 
cl'  jni;aletl  f^rai,  and  hrj;e  diameter,  allhougn  it  wa*  quite  pale 
in  the  bri^jht  twilight,  and  the  tail  could  not  be  seen."  He  had 
jast  obtained  a  rough  determination  of  its  position  from  the 
equatorial  circles  for  the  purpose  of  findin);  and  identifying  some 
comparison-star,  when  he  found  one  in  the  field.  He  considered 
it  to  be  some  one  of  the  many  bright  start  of  Orion  in  the 
■•dibPid«MUM.aabMetdid  not 


vicinity,  which  would  b«  raMlibr  M«iBft<d, 
complete  the  appcoifaBate  dattmiutfan  wMk  Ac  Hoi  care, 
aorobiilBiMtraiiMntdmidiiuifer  tliertir.  Thia  he  describes 
H  "oa^alildelUaltraMi  OMOOontitldf,  and  not  very  di<<- 
■iarilar  M  tapeett  linear  alflMncli  ita  i^iMreBt  diameter  was 

it  was  KmllT  Uarred  by  the 
cieqptioaally  thick  hate  and  the  mista  of  the  hoifaon,  the  zenith 
dirtniCT  beiitt  nearly  So",  I  do  not  think  it  would  have  been 
bdow  the  lUra  mapiitude,  and  coold  rather  believe  it  to  have 
faaen  as  bright  ai  the  second."  Dr.  Gould  adds :  "  Only  four 
oompari'ionH  were  oStai^ied  before  tlw  oofflct  patted  IkIov  the 
horizon;  then  uu  attempting  to  idaBillf)r tba  liar,  Ifoudit  la 
none  of  the  catalogues." 

On  the  next  evening  he  examined  the  rej^ion  without  finding 
any  visible  star,  but  Kigcl  was  much  brighter  than  the  oii>Mng 
obfect,  and  there  was  no  visible  object  in  the  \'iciniiy  of  the 
Comit,  which  he  f  iund  nearly  three  deuces  to  the  nortlnvard. 

The  observations  gave  the  following  rcult- :  - 

1881,  June  It,  position  of  the  comet  from  the  circles  of  the 
equitorial.  loh.  58m.  9^.  sidereil  tfane.  RigM  asccosloa, 
5h.  1 1  in.  4s.    Decl.  -  9°  36'. 

The  comparisons  with  the  star  gave : — (Comet'^tar.) 

Cordob*  S.d  T.  Diff.  R.A.  Diff.  Decl. 

h.    IB.    1.  m.    I.  a. 

II    8  49  ...  +  o  49     ...  -  l6'40  One  revolution 

II  It    2"S  ...  49     ...  1616  of  micrometer 

II  13  I  ro  ...  48    ...  1617  -  i9"-o8. 

ii.'4  3y  S  ^'•S  '5*^7 

II  II  55      ...    +0486  ...    -  i6  i5(-  5'S'i). 
Thu-  he  deduced  for  the  star'-,  position  U.A.  5h.  lOtn.  l6>*. 
Decl.  -  9*30'.  ^vbero  our  catalogue^  have  no  contpicnoaa  liar. 
In  hi  le'lcr  t  1  I'rof.  Kniejier  he  conclude^  thus  :  — 

"  Tl-  '  i^holc  observation  ha-,  seemed  to  roc  so  improbable  that 
1  have  lic-itited  a  good  deal  before  sending  it  t  >  y  m,  fearing 
some  ;;ross  error  in  reading  the  circles.  But  I  have  discovered 
none,  and  the  l*tcr  determination  of  the  comet's  gcKentric  path 
will  re  nove  all  uncertainties  of  thi.s  kind." 

On  receiving  thc^c  )iarticalars  Prof.  Kruecer,  determined  the 
place  of  the  comet  f  >r  the  time  of  Dr.  Goutd^  observation,  from 
the  elements  we  puhlishe<l  in  this  column,  which  were  founded 
upon  observations  between  June  as  and  July  I,  and  (jnds  K.A. 
5ti.  itm.  I5<i.,  Decl.  -9*  ^'xii  and  thence  for  the  place  of  the 
itar  R*A,  ah.  look  adc,  Decl.  -9*  26' -9,  sho«lnj[  onfy  aach 
dUfetCTcei  BOM  the  ohtwred  phwe  as  might  he  wen  attributed 
to  uncertainty  of  ohsemtlon  to  near  the  horizon,  and  to  the 
eorreelioos  wMcih  the  eknuntt  nsed  probably  required  belbre 
Che  perihelion  peeMfe.  Prof.  Xn»er  ccaarka  that  ao  kaowa 
briglit  ttar  exiitt  in  thii  position,  ana  the  tfar«hart  of  ttaBetlfai 
Acadeany  for  this  ref^n,  trhich  was  formed  by  Dr.  Schmidt, 
•hovrs  here  a  great  blank.  He  draws  attention  abo  to  the  signi- 
ieani  fact  that  the  objcrted  motion  in  declination  in  the  Interval 
betwien  the  first  and  but  coapariiau  n  moA  leta  thua  fbat 


which  the  comet  must  have  had ;  the  elements  woold  indiette 
about  45"  or  more  than  2'^  revolutions  of  the  micrometer  •screw, 
while  the  observations  give  only  0*5.  Dr.  Gould  especially 
remarks  upon  tlir  re  cmUanceof  the  object  to  dm  ooaict,  aad 
Prof.  Krucgcr  suggcsu  whether  thcee  oaidd  have  beaa  **dae 
Vodoppdang  dca  Coactca  in  Paige  eim 
again  was  a  MDMNf  OMMf  obtcnred  ? 

The  vm  ia  %  «wy  interesting  one.  With 
mtttt  gka  the  eonefa  place  on  June  II  irfdriB  1 
of  are,  Prof.  Kraeger's  inferences  are  folly  home  cot  That  far 
Jane  11*41960,  Grcenwidi  mean  time,  which  corresponds  10 
lib.  Ilm.  55s.  Cordoba  sidereal  time,  diminished  by  the  time 
for  aberratioo,  the  right  aicensioa  of  the  comet  is  found  to  have 
been  jh.  lim.  13  01.,  Decl.  -  9*  35'  18",  agreeing  closely 
with  Dr.  Gould's  instrumental  place  obtained  a  few  minutes 
earlier,  and  the  differential  ohtervations  thus  give  for  the  ap- 
parent pu  itioti  of  the  ttar,  R.A.  s***  '^ni.  Uftfi^  DteL 
-9°  30'  10".  There  appears  to  be  a  misprint  or  an  overi;i<»1it  in 
Dr.  Goutd'.s  letter  as  regards  the  zenith  di.;aiicc  of  tlie  toinc 
and  neighbouring  object  at  the  time  of  his  obscrvatioas,  which 
w  onld  be  ncaierSS*  than  86*. 

ScMAanufs  Comet.— Tlie  following  eleaMntt  of  dria  eeoMt 
have  been  ealenlated  by  M.  Bij^ourdan,  of  the  Observatory  at 
Paris,  from  o'»5crvations  on  July  18,  23,  and  28  : — 

Perihelion  inssage,  1881,  August  22*00205,  M.T.  at  Paris. 

Longitude  of  perihelion    334  41  'o )  u 

aMxadhtgnode    ^ 

IncUnatian  ...  ...   ...     39  $6  3«  I 

Log.  perihdion  diataaee    9'8oi7S8 

Motluiii  letmpnde. 

Whence  the  c  iniet's  positions  for  nrfdnlght  at  Beriin,  or  ahont 
ilh.6ni.  G.M.T.,  will  be  :- 


R  A. 

h.   m.  *. 


Ded. 


Lie. 
Banli. 


August  II   ...    7  54  o 

...    8  22 


13 
«S 
"7 
19 
21 


„  55 

8  S7  39 

9  37  38 

10  20  39 

11  3  21 


Sua 

+  52    7  6      9  9307  •••  9'83o: 

52  45  6  ...  9  8973  ...  9-821 

52  47  2  ...  98638  ...  9-8142 

51  5 1  4      9  8317  ..  9-8083 

49  367      9-8o3«  9'5o«3 

+  45  49-6  ...  9-7806  ...  9-SoM 


The  comvt  un.  uiihin  naked  eye  vision  on  the  m^minj  of 
July  30,  an  l  the  inton  itv  of  lii^ht.  according  to  theorj-,  should 
incica  c  unti!  .Vujjust  25,  about  which  time  wc  miy  look  for  a 
pretty  conspicuous  object.  The  most  favourable  period  for 
ob..cr«atioa  wUl  be  dumg  the  hnt  ten  dajpa  of  Aqgnit 

THE   CONNECTION   OF  THE  BTOLOGtCAL 

SCIEXCES  WITH  MEDICINE^ 

'Pill',  threat  l  uniy  of  the  ircticil  and  practical  knowledge  which 
^  h.is  iiecii  accunuilitcd  Ijy  the  labjur^  of  some  eighty 
gencratiojis,  since  the  dawn  of  scientitij  thought  in  Kuropc,  has 
no  collective  lji(;lisli  ii.i'nc  to  ulr.ch  an  objcctijn  may  nat  be 
rabc<l  ;  and  1  use  the  term  "medicine"  as  that  which  is  least 
likely  to  be  mivundcrtood  ;  tliju^li,  as  everyone  knows,  the 
name  is  comin  inly  a])plied,  in  a  narrower  sen  c,  t]  one  of  the 
chief  divisions  of  the  totality  of  raetiical  i-cicncc. 

Taken  in  thi-.  braad  >cnsc,  "  medicine  "  not  merely  denotes 
a  kind  of  knowledjje ;  but  it  cotupreliends  the  varicms  ap;>lications 
of  that  knowledge  to  the  alleviation  of  the  .-^ufTerinj^s,  the  repair 
of  the  injuries,  and  the  c  m-ervation  of  the  health,  of  linng 
beings.  In  fact,  the  practical  a-pect  of  medicine  io  far  dotninates 
over  every  other,  that  the  "Healing  Art"  i<  one  of  its  most 
widely  received  syivonyms.  It  is  s  >  aitficult  to  think  of  •medicine 
othertvi^e  than  «■<  something  which  is  necessarily  connected  with 
curative  treatment,  that  we  are  apt  to  forget  that  there  must  be, 
a  d  is,  suchathinga«apnretcienGeof  medicine-^  "natholegy" 
wliich  lu^  no  more  necessary  tubserviencc  to  praetfou  coda  tmil 
hasiojlo^or  botany. 

The  logicti  connc^sn  between  this  purely  iciealific  doctrine 
of  rii  e  ise,  or  nathokigr,  and  ocdlDanr  Moi^t  t>  eatttjr  traced. 
Living  matter  u  ehaneleriied  \if  Us  lUMto  teodcncir  to  exhibit 
a  definiM  series  of  the  aoiiibalctlcal  and  phyktdhgical  pheao* 
whkh  eonttitate  omdtatlon  aad  lifSt.  Given  a  eertain 
raue  of  eaoditiami,  aaa  these  pheaoaeaa  rem^n  the  aana^ 
wiUuB  aairoar  limitt,  for  each  kiad  of  tiring  thing.  Thflgr 

>  iMdiMSMdw  InwoaiMnd  Medical  CoagNSi.  Br  VtaCr.HvHaaltjr* 
LL.D..  ifacNiUBjr  to  iha  Kiqml  Sodtty. 
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ftmuth  the  nc'inial  and  tyfJcal  characters  of  the  .'pxcies ;  and,  as 
such,  they  arc  the  uhjecl  matter  of  orJinary  biology. 

Out-kle  the  range  of  ihe?.e  conlitii  ii',  the  normal  course  of 
llic  cycle  of  vital  phenomena  is  i!istuthe<l  ;  abnormal  structure 
iiiakc.^  i:.s  ap[  carancc,  or  ihc  j  raper  character  and  mutual 
.idjusttLciit  of  the  functions  ceatL-  to  be  t-reserved.  The  extent 
.mil  the  imixirlance  of  these  devialions  from  ihc  typical  life  may 
vary  indctinitely.  They  may  have  no  noticeable  iiiflutnce  on 
the  ccneral  well-being  of  the  economy,  or  they  may  favour  it. 
On  the  other  hand,  tbey  may  be  of  such  a  nature  u  to  impede 
the  aclWilietof  the  Ofgaoisa),  or  even  to  involve  its  destrnctim. 

Id  the  lint  cutt  these  pcrtnriMtions  are  ranged  ander  the 
wide  and  somewm  vpgee  cet^ory  of  "  variatioDt";  is  the 
aeecmd,  they  sre  cdkd  Mani^  ilitcs  of  poi  oning,  or  Amiscs  ; 
lad,  as  auirfaid  itete%  tkcgr  lie  within  the  proviace  of  petlwlagjr. 
N«  sharp  Une  of  dCKMueatioa  cut  be  dimira  b«are«  the  two 
c)mm>  of  phoioBene.  No  om  cm  n;  irtm  eiiat«imiMii 
wiatiaDi  ad  aad  tuawHii  b^KU,  nor  imm  lodtfiation  of 
function,  mhich  may  at  first  pnwBote  liealth,  passes  faito  disease. 
AH  that  can  be  said  is,  that  «hatevtr  diam  of  stiaetute  or 
fiiBction  is  hurtfnl  belongs  tu  pathology.  Hence  it  is  obvious 
that  pathology  is  a  lirancb  of  Viiology  ;  it  \s  the  morphology,  the 
plmiology,  the  distribation,  the  xtiology  of  abnormal  life. 

jlowever  obvious  this  conclu>ion  ttitiy  be  now,  it  was  nowise 
mpaicat  in  the  infancy  of  medicine.  Fur  ii  i  -  n  pecnliariiy  of 
the  pl^lical  sciences,  that  they  are  indcpcii  l  >  :.t  in  proponion 
as  they  ere  iaipcrfect ;  and  it  is  only  as  they  advance  that  the 
Ijonds  whidi  nally  unite  them  ell  beoome  apparent.  Astronomy 
had  no  iranifett  connection  with  lerreslrial  physics  before  the 
iniblication  of  the  "Principia"  ;  that  of  chemMry  with  physics 
is  of  still  more  modem  revelation  ;  that  of  physics  snd  chemistry, 
with  physiology,  has  been  stoutly  denied  withia  the  Iteodlection 
of  most  of  us,  and  perhaps  still  may  be. 

Or,  to  take  a  case  which  affords  a  closer  paralkl  with  that  of 
medicine.  A^ricultuie  has  been  cultivated  from  the  earliest 
times;  and,  frtiui  a  leuiote  nntiquity,  men  have  attained  ccn- 
■idcrable  pratiscal  .'■l.ill  in  the  usitivation  of  the  useful  plants, 
.  nd  have en.pirically  c-t.il  ;;:-l.cti  muny  scientific  truths  ci  nccrning 
the  conditii  iis  utiiier  uh-ch  ihtv  ikurish.  I'ut  it  is  within  the 
memory  of  many  of  lii.it  Liicinibtry  on  the  Lue  hand,  aii<l 
vegetable  physiologj-  on  the-  oihcr,  attained  a  »tage  of  develop- 
ment such  that  they  were  a's  le  to  furni-h  a  soui  cl  basis  for 
scientific  agriculture.  .Similarly,  medicitic  tool;  its  rise  in  the 
practical  nteds  of  manliiiid.  At  fir»t,  stmlitd  ■.^ilhollt  rcftrtnce 
to  any  other  branch  of  knowledge,  it  lonj;  niaiiit.iintil,  indeed 
>till  to  si'Dif  exUnt  maintains,  that  indcj  enlcncc.  IIi-.torica]lv, 
I  S  connection  with  the  biological  icicnccb  ha^  been  ^lou  ly  \ 
f-tablished,  and  the  full  cxtcMl  and  intiiiuivv  ijf  'iM  tdnncctii.n  ' 
are  only  now  beginning  to  be  ap]>arcnt.  1  tui>t  I  have  n^  1  been 
Uiistaken  in  supposing  that  an  attempt  to  j;ivc  a  I  r  ct  >l.eith  of 
the  steps  by  which  a  philosophical  necessity  h.is  btciinie  a 
historical  reality,  may  not  be  dtvoid  of  iiuercil,  |io&sihly  of 
inftiuction,  to  the  members  of  this  great  Congress,  profoundly 
interested  as  all  are  in  the  scientific  development  of  medicine. 

The  history  of  medicine  is  more  complete  and  fuller  than  (hot 
of  aay  ethor  tdeaoc^  ewnit  pcrhipi  astroaanrf  i  and  if  we 
foUow  faaek  the  loaf  teemd  ea  far  as  dear  evidleoce  lights  u.*, 
we  fiad  oandfa  takea  to  die  early  MfMof  the  dvifisation  of 
Giceee.  The  eltet  hoqiiteb  were  the  tenples  of  Aealapiu' ; 
to  thoe  Aadepcia,  ebrivs  erected  on  healthy  sitei^  hard  by  fresh 
spriagi  and  sanroaadca  by  shady  groves,  the  lidi  and  the 
naiawdtcsoHed  to  seek  theaid  of  the  god  of  hnh^  Votive 
tafalcia  or  faiscriptioDs  recorded  the  symptoms,  ao  lest  (baa  tihe 
giatitadc^  of  tho^e  «ho  were  healed  ;  and,  from  thoe  frinltlve 
dnical  records,  the  balf-priestly,  half-pbik»op1uc^  eiateof  the 
Arclepiads  compiled  the  data  upon  wbidi  Uie  nilieat  gcaeralisa- 
tions  of  medicine,  as  an  inductive  (cience,  were  based. 

In  this  state,  pathology,  lilce  all  the  inductive  sciencea  at  their 
or^giot  was  merely  natural  history ;  it  registered  the  phenomeiia 
of  dlieasc^  dasstfied  them,  and  ventured  upon  a  pmgaosis, 
wherever  the  observatioa  of  constant  co-exi^tenoesaadaaqacaoes, 
tuggested  a  rational  expectation  of  the  lilce  recturence  under 
similar  ciicumstancrs. 

1-  urtbcr  than  this,  it  hardly  went.  In  fact,  in  the  then  state 
of  knowledge  and  in  the  condition  of  philosophical  specuktion 
at  that  lime,  neither  the  causes  of  the  morbid  slate,  nor  the 
ralhnalt  of  treatment,  were  likely  to  be  sought  for  as  we  seek 
for  them  now.  The  anger  of  a  God  was  a  iuffident  reason  for 
the  cxbtence  of  a  maliuly,  and  a  dream  ample  warranty  for 
theiapeatic  measnies ;  that  a  physical  phenomenon  must  needs 


have  a  phjnieil  caaie  waa  not  the  taqdicd  or  eapraiaed  ndom 

that  it  is  to  as  modems. 

The  great  man,  «hobe  name  i-.  in'ciaralely  ci  nr.cclcd  with  the 
foundation  of  medicine,  Hiji|>ccratcs,  ccrt;iinly  krjew  very  little, 
indeed  j  racticaby  ni  .i!iir-,  of  an;Uomy  or  physiology  ;  ami  he 
W'ould  probably  have  been  pcrj  le.xcil,  even  lo  imagine  the  possi- 
bility of  a  connection  between  the  roolojjicil  stiiil:es  of  his 
contemporary,  Democritu^^,  and  medicine.  Neveithelcss,  in  so 
far  as  he,  and  those  who  worked  before  and  after  him,  in  the 
same  spirit,  ascertained,  as  matters  of  experience,  tliai^a  wound, 
or  a  hnation,  or  a  fever,  presented  such  and  such  symptoms, 
aad  tSiat  the  retnm  of  the  patient  to  health  was  faciliuted  by 
such  aad  ladi  wueuant,  tbey  established  lawa  of  nature,  and 
began  Oe  eaaalncdeB  of  the  sdeoce  of  petholocy.— All  true 
•deaceb«(bHwidiapiridsm—4ho«|b  nil  true  science  is  sncb 
eaactly,  iasofaraaititrheitoiiesaont  of  the  empirical  stage 
iate  that  of  Ae  dedaetioaof  empirical  from  moretcucraltratha. 
Tbnsi,  it  is  BOt  wonderiat  that  the  earlv  phvsideai  had  littk  or 
r.nihing  to  do  wilhfhedevdopment  0/  Uolocleal  adcMe ;  aadf 
on  t  he  other  haad,  that  tte  Mrly  biologisia  did  not  aoodi  eooetm 
themselves  with  medicine.  There  is  notUac  to  diow  that  the 
Aselepiads  ti  ok  any  prominent  share  in  the  work  of  founding 
anatomy,  physiology,  zoology,  and  botany.  Rather  do  these 
seem  to  have  sprung  from  the  early  philoeopbcrs.  who  were  es- 
»enlially  natural  philosophers,  animated  by  the  characterLstiddfy 
Greek  thirst  fcr  knou  ledge  as  stich.  Pythagoras,  Alcmeoa^ 
Demccritus  Diogenes  of  ApoUonia,  are  all  cr^ited  with  ana- 
tomical and  jihysiolrgical  investigation  ;  and  though  Aristotle  is 
said  to  have  belonged  to  an  Ascleptad  family,  and  not  improbably 
owed  his  taste  for  anatomical  and  xoological  inquiries  to  the 
teachings ofhis father,  the  ph}sician  Nicomachus  the  "  Historia 
Animaunm,"  and  the  treatise  "  De  Panibus  Animalium,"  are  as 
free  from  any  allusion  to  medicine,  as  if  they  had  bsued  from  a 
modern  biological  laboratory. 

It  may  be  added,  that  it  is  not  easy  to  see  in  vthat  way  it  could 
have  benefited  a  physician  of  Alexander's  time  to  know  all  that 
Aristotle  knew  ou  the«e  subjects.  His  human  anatomy  was  too 
rough  lo  avail  much  in  diagnosi  s  his  physiology  'oo 
error cous  to  supply  data  for  paih  i|i>(jical  reosoninp.  Hut  v  hen 
the  Alexandrian  school,  with  l'.rnMstratu>  and  Hcrophilus  at 
their  head,  turned  to  account  the  opji'  rlunitics  of  studying 
human  structure,  afl'ordcd  to  them  1  y  O.x  1  tolcmics,  the  value  of 
the  large  amount  of  accurate  know!!dt;c  thus  otitair.ed  to  the 
■urgeon  fw  hi-  oj  crations,  and  lo  ti  c  physician  for  his  diagnosis 
of  intcrr.al  disoiilers,  became  obvious,  and  a  connection  was 
e  'al  li  hcd  beuvccn  anatomy  arMl  metlicitic,  which  has  ever  lie- 
come  closer  and  chx-cr.  Since  the  revival  of  Itaming,  surgery, 
mciiical  diagn>  sis,  .ai  d  atintou.y  have  gone  hand  in  hand.  Mar> 
gagiii  c^iUeii  Ills  L^-  f:>t  wnt  k,  "  De  scdibus  et  causis  morlsorum'per 
avntiMne:.  :hib\^al.^,"  sr.il  not  oldy  .-howcil  t)it;  v,  r.y  ;o  'careh  i/Ut 
the  localities  and  the  causes  of  disease  by  anafi  my,  but  him  elf 
travelled  wonderfully  far  upon  the  road.  Bicha>,  discriminating 
the  grosser  const ilutent.s  of  the  organs  and  parts  of  the  body,  one 
from  another,  pointed  out  the  direction  which  modem  research 
must  take  ;  until,  at  length,  histology,  a  science  of  yesterday,  as 
it  seems  to  many  of  us,  has  carried  the  work  of  Iforgagni  M  far 
as  the  microscope  can  lake  ns,  and  has  extended  the  realm  ef 
pathological  anatomy  to  the  Umila  of  the  invisible  world. 

Thanks  to  the  intimate  alliance  of  morphology  withmedidaet 
the  natural  history  of  diieatehn»  at  the  inaeatdaj,  attained  a 
high  dqiiee  of  perleelioa,  Aeniate  regpoaal  BaBtmay  has 
MBdered  practicable  Ae  expiaratkM  af  the  mat  hidden  fm  of 
Ae  orgausm.  aad  the  detenninaiioa  daiiqg  Bfe  of  norhid 
diaagft  in  nem;  anatomical  and  hlalohveal  post-mortem 
iaveitlgiatioas have  supplied  physiciaaa  with  a  dear  baala  agoa 
which  to  rest  the  classification  of  diseases,  aad  with  unernag 
tcati  of  tlK  accuracy  or  inaccuracy  of  their  diagnoses. 

If  men  could  be  satisfied  with  pure  knowle^,  the  extreme 
precisioo  with  «hicb,  in  these  dayr,  a  sufTerer  may  be  tokl  what 
IS  happening  and  uhat  is  likely  to  happen,  even  in  the  most 
recondite  parts  of  bis  bodily  frame,  should  be  as  satisfactory  to 
the  patient,  as  it  is  lo  the  scientific  pathologist  who  gives  him 
the  information.  But  I  am  afraid  it  is  not ;  and  even  the 
practising  physician,  wliile  no  wise  underestimating  the  r^ula live 
value  of  accurate  dtagMib,  must  often  lament  that  so  much  of 
his  knowledge  rather  prevents  him  from  doing  wrong,  than 
helps  him  to  do  right. 

A  scomer  of  physic  once  said  that  nattxre  and  disease  may  be 
compared  to  two  men  fightings  the  doctor  to  a  blind  man  w  ith  a 
dttb^  whs  strikes  into  'at  MutA,  sometimes  bitting  the  diteas^ 
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■nppon  the  blind  man's  hewing  to  be  w  MOle  tint  hie  cu 
i%MHr  tmy  ttage  of  the  straggle  and  yaHtf  «bi^  predict 
tew  k  «1U  end.  He  had  better  oot  meddle  at  all,  nntil  his  eyes 
■re  epind  emil  he  can  aeetbe  exact  poaitionof  theanlagftniau, 
■■d  OMlee  Mu«  of  the  efliect  of  hii  blows,  but  that  which  it 
h^ores  the  physician  to  see,  not  indeed  with  hisbodiljr  eve,  but 
«kb  cinr  intellectual  nston,  is  a  process  and  the  chain  of  causa- 
tion ioToWed  in  that  process.  Disease^  as  we  have  seen,  is  a 
yiilnilitionotf  the  aonnal  activities  of  a  Uving  body ;  and  it  is,  > 

ant  nneni,  nuiintelliKible,  so  long  as  we  are  ignorant  of 
&e  natwe  of  thc!ie  normal  activities. — In  other  word.',  there 
oonld  foe  no  real  science  of  pathology,  until  the  science  of 
phviiology  had  reached  a  deme  of  perfeciion  tuutlaintd,  autl 
indeed  unattaimble,  vnttt  qnne  recent  titoes. 

So  far  as  medicine  is  concerned,  lam  not  sure  thatiiliy-iolo^,  I 
such  as  it  wa.->  doMrn  1 1  the  tunc  of  Harvejr,  tni^it  a.i  well  nul  { 
have  exiKted.  Nay,  it  \%  |>crhaps  no  exa/geraiiun  to  say,  th.it 
within  the  memory  of  liring  men,  justly  renowned  practitiouers 
of  medicine  and  jurgcry  knew  le-ss  i)hy>iiilogy  than  is  now  to  be 
learned  from  the  most  elementary  tc.\t-l>oak  ;  and,  beyond  afcw 
brrrad  facts,  regarded  what  they  did  know,  as  of  cxlrcijicly  little 
prac'.icnl  ini|  orlancc.  Ni.r  am  1  diS|>ONed  t  u  blame  them  for 
\\\v-  conclu  ion  i  physiolngjr  roust  be  useless,  or  worse  than 
u  u  .,  to  pathougjr,  H>  Vmg  M  it*  fmdimealiil  coneeptlaiu  ere 

erroni-o'.iH. 

Hir»ey  ii  ottcn  slid  to  lie  the  fuumler  of  uioleri)  pliyM  jl.Jijy  ; 
and  there  tan  \n:  n  i  qni-vlion  \\\x\  the  ilucidatioiii  of  the  tunclion 
of  the  heart,  of  ihe  nature  of  the  )nil-e,  ami  of  the  cour.-c  uf 
the  bloo<l,  put  fonh  in  the  ever  mcui.irablc  little  es^ay  "  Ue 
molu  ojr  li^,  '  directly  worked  a  rcvululion  in  men's  views  of 
the  nai are  and  of  the  concaienitioii  of  some  of  the  nv  it  im- 
portant physiological  processes  among  the  higher  .T.'.iiaals  ; 
while,  inrlirccsly,  their  influence  was  pcrha,)*  even  more 
temsrkaMe. 

But,  though  Harvey  made  thi>  signal  and  jierenni  illy  i  uportant 
contribution  to  the  physi  >lo^y  of  the  nmdrni-,  hi>  ycneral  con- 
ception of  vital  prix:c--rs  was  es  ciitially  iici.tic:il  «ith  that  r.f 
the  ancients  ;  and,  i  i  the  "  Lxcrcitatioiics  de  generati mc,  '  nnd 
notably  in  the  sin:^ular  chapter  "  L)e  ciliti )  innato,"  he  shows 
Wmsrif  a  troe  son  of  Gale  i  and  of  Aristotle. 

For  Harvey,  the  bhwxl  |.o«esse.s  powers  superior  lo  those  of 
the  elements  ;  it  is  the  seat  of  a  aoul  which  is  not  only  vegetative, 
bat  also,  sen-itivc  and  motor.  The  hi  jod  maintains  and  fa&hiuiu 
«U pens nf  the  body,  "id  {ue  summftcutn  providenlii et intcltectu 
in  nnem  certnm  agcns  quasi  ratiocinio  qnodam  uterctar." 

Here  is  the  doctrtaw  of  (be  "menau,''  tite  pndncft  of  the 
philoiiopbkal  monld  into  wUA  (n  aniaira  ef  piiniltve  men 
mn  in  Greece,  in  ihU  lone.  Ner  ^  iU  itnagth  nbitt  for  lw« 
^terHarveT'stiBH^  TIm  now  lo^aiaedtmden^nf  the  human 
«ind  to  lappaeetiutnpreeeN  is  explefaied  when  it  la  accribed 
■D  n  power  «f  wMtli  notUnif  is  Itnown  eiieept  thtt  it  h  the  hy  po- 
HwdealafeMnf  the  proeeis,  gave  rise  in  dw  neat  eentu.-y  to  the 
•aABtaa  «8taM;  nnd,  Itier.  to  the  doeiiine  of «  vital  principle, 
Ihnt  "nninm  ifnonmtiae  "  of  i4i]rriold«i<f ,  which  hna  so  cniUy 
acBBwntna  fpr  everfthii^  and  eaplained  nolliia^  down  to 
own  tfancSi 

Now  the  enenee  of  modem,  as  contrasted  with  andent, 
physiological  sdenoe,  appears  to  me  tu  Ue  in  its  antagonism  to 
nntmutic  hypothe<es  and  animistic  phraseology.  It  offers 
physical  explanations  of  vital  pbcii  >niena,  or  frankly  confesses 
that  it  faesnoneto  ofler.  And  ro  f>r  a.  I  know,  the  first  person 
who  gave  expression  to  this  modern  view  of  physiology,  who  was 
bold  enough  to  enondate  the  proposition  that  vital  phenomena. 
She  all  the  other  pbenomenn  of  the  physical  world,  are,  in 
flAtiuute  nnnlysi^  rtaulfnhle  into  natter  nnd  motioi^  wns  Rcn^ 
Oesienrtei. 

nefifi^four  year  nf  lifr  of  this  most  original  and  powerful 
tMnker  are  widely  orcrlappe<l,  on  both  sides,  by  the  eighty  of 
Harvey,  whj  survived  his  yooir»cr  c  >nteinporary  by  seven  year-, 
nnd  takes  plcamre  in  acknowled^jing  the  Frcucl>  philosopher's 
nppreciation  of  his  great  di'>vOvcry. 

In  fact,  De»c«rtes  accepted  the  doctrine  of  the  circulation  as 
nropoiuMled  by  "  Hervicu-s,  nic  lecin  d'Ani;leti';rr,  '  and  gave  a 
fall  acc  tunt  of  it  in  his  first  w  )rU,  the  famous  "  Discou'^  de  la 
M^th  >de,"  wliichwa^  published  in  1637,  only  nine  ycir  aftei  the 
excrcilali  in  "  I>e  n  oiu  cirdi-;";  .md,  though  d  tTcring  fr-'m 
Harvey  in  srimc  iniporM!!'  ;i  iiu-  lin  "hicli  i'>  m;iy  be  noted, 
in  paS'iii^  Descartes  was  wrong  and  Harvey  rij>bl),  he  always 
spcnhtofhiflB  with  gncit  respect.  And  so  hnporinnt  does  the 


subject  seem  to  Descules,  AaC  hnfe«UMio  khi  the**lhniif 
des  Passion^"  nnd  in  the    Tmild de  I'Umhm," 

It  is  easy  toaee  that  Hanr^'s  wodc  nw4  hem  had  a  peenliw 
significance  for  the  subtle  thinker,  to  whom  we  owe  iMMh  fhe 
spiritualistic  and  the  materialistic  iJulosopiues  of  modssB  tsmsa^ 
ItwasintbeTeryyearofitspoblication,  162S,  that  Dtaeai'ieawMi- 
drew  into  that  life  of  solitary  investigation  and  mcditalioB  of 
which  his  pihiloaophy  w  as  the  fruit.  And,  as  the  course  of  hb 
speculations  led  him  to  esublixti  an  alisoJutc  di.>  tinction  of  nature 
between  the  tnalerial  and  the  meutal  worlds,  he  was  l>>^call\ 
cojnpelled  to  seek  for  the  expIaoatiM  of  tlie  pheou  nena  of  the  ma 
teiial  world  w  ithin  itself  { and  having  allotted  the  realm  of  thought 
c  '  ;Uc  .suul,  1 1  sea  nothing  but  extension  and  motion  in  the  teat 
uf  lulure.  Descartes  uae<i  "  thoujcht "  as  the  eouivalent  of  onr 
modern  term  "  c  >iuciousness."  Th  Might  is  the  tunctiua  of  the 
sjttl,  and  its  only  fuuciion.  Our  natutal  he.it  and  all  the  move- 
ments of  the  b<Mly,  says,  he,  do  not  de|)end  on  the  sjuI.  I>eath 
does  not  take  place  from  any  fault  of  the  lioul,  bat  only  because 
some  of  the  piincipal  parts  of  the  body  become  corrupted.  The 
boJy  uf  a  living  man  ditfcrs  troin  that  of  a  dead  man  in  the 
>ame  way  as  a  watch  or  other  autooiaton  (that  is  to  say  a 
machine  u  hi  'h  moves  of  itself)  when  it  ii.  woood  up  and  has  in 
itself  the  physical  priiiciplc  of  the  m>veiuenls  uhich  the  mechan- 
ism is  ad.iptcd  to  perform,  difTers  from  the  same  watch,  or  other 
machine,  when  it  is  broken  and  the  physical  pnncip'e  of  its 
move  i.(.nt  no  longer  cxi»t-.  Ail  the  actions  which  re  common 
to  Ui  and  I  lie  1  j',vi;r  .-uu:ual.-.  dc-,  end  oii^y  on  the  conformali  jn  of 
our  organs  and  tiie  course  « iiicii  the  iuiiinal  spirits  take  in  tiie 
brain,  the  nerves,  .uid  the  niiisiies;  in  the  •vaioc  way  as  the 
movement  of  a  w.a!cli  is  pr.idaccd  i>)  n  ihinj  but  the  force  of  its 
jprinij  and  the  t'lj^ure  of  i;s  wheels  and  other  jxirLs. 

Ite  wrtc-.'  Treatise  on  Alaii  is  ;i  sketcli  'f  liiinian  phjrsiology 
in  which  a  bold  attempt  is  made  to  expJii.n  .i  l  ilu  ^ihenomcna 
of  life,  excc(it  ilio  e  of  cjn  tiousncss,  by  ].liy-ic:-.l  rL-a-oninj;*. 
To  a  mind  turncU  in  this  direction,  llarvj,  .  v,  '  siiion  of  the 
j  heart  and  Vl:■.-^cls  as  a  hydraulic  uiccL.uii-  1  inu-t  have  liecn 
supremely  ^^clcll.l.c. 

Dcscarc-  w,i  -  i.ol  .1  nitre  lioUs.^i.li:-.!!  lheon.'t,  but  a  hard - 
w  jil.in,;  disMcUir  .m  l  txpenmentcr,  aiiu  he  held  the  i-trongest 
opiiiiiin  rc-|  cL-iiiL;  ihc  practic.1l  v.-ilue  of  the  new  ccncepUon 
!  which  \\c  v.js  iiitroducin;;.  lie  Sjiciks  of  the  importance  of 
j  prc-cr\Hijj  h:-alih,  uiul  of  the  dei>endcuce  of  the  mind  on  tile 
b  idy  bcin^  >  >  <.:  i>e  ihut  perhaps  the  only  way  of  nakiaK  men 
wiser  ami  br^itci  tli-an  they  are,  is  to  he  sought  in  medical  aehnwi. 
"It  is  true,"  uys  be,  "that  as  medicine  is  now  prartisad,  it 
contains  Uitlc  that  is  very  useful;  but  widunt  snytdeaiMto 
depreciate,  1  am  sure  that  there  is  no  on%  even  among  prahS' 
sioual  men,  who  will  not  dedaxe  that  all  we  hnow  is  veqr  Utde 
as  compared  with  that  which  reauina  to  ht  knew*  }nnd  that  we 
might  escape  aninfinityof  diaenaeaaf  theadad,  nnlemdmaof 
the  bedf.  «nd«««n  padbapalren  the  weahaass  oFoU  agcb  if  we 
hadsuBeientkwMriedceof  their  eauses  nnd  of  aU  the  fomsdlm 
wilhsrhidiaatarehaspravidedns.'"  So strona^fanprssaedwas 
Descartes  nilh  tbi%  that  he  resotsnd  to  spend  iSe  Mst  of  his  Hfis 
hi  tniM  to  aoBttim  sach  a  haowledM  «f  nature  as  w««ld  lead  «» 
the  oi^4ractian  of  n  better  aMdiod  doctrine.*  The  aatl* 
Cartesians  found  malarial  fardM^  ridicule  in  these  aspirations 
of  the  phibfopheri  aad  it  is  almost  needless  to  say  th.it,  in  the 
thirteen  yean  wUeh  elapsed  between  the  pobUcaticn  of  the 
"  Dii^cours  "  and  the  death  of  Descartes  he  did  not  aoat«Bta 
much  to  their  realoslion.  Bnl^  forthens]UeeotaiT»«ll  paopeu 
in  physiology  took  place  aloi|g  the  Uaaa  whidi  Deaeartea  iuda 
down. 

The  greatea  phyMolooical  and  pathological  woth  of  th* 
seventeenth  century.  Borelli's  treatise  *'  De  motu  animalium,"  i*, 
to  all  intents  and  purposes,  a  development  of  DcscartCH'  funda- 
mental conception ;  and  the  same  may  Ic  said  of  the  pbysioiMy 
and  pathology  of  lioerhaave,  whose  authority  dominated  In  tta 
medical  world  of  the  flr^t  half  of  the  eighteenth  century. 

With  the  origin  of  mrxlern  chemistry,  and  of  electncil  science, 
in  the  latter  half  of  the  eighteenth  century,  aids  in  the 
analysis  of  the  phenomena  of  life,  of  which  Dc-scartes  couij  LOt 
have  dre  .n  cd,  were  offered  to  the  phy.siolonist.  And  the^rcaicr 
I  part  of  the  gigantic  progress  which  has  been  made  in  the  prcseiit 
century,  is  a  justification  of  the  prcvi-ion  of  I)ctcarle>.  l^"f  it 
c  'USists,  essentially,  in  a  m  ire  aiid  more  complete  rcvolutiuu  of 
the  grosser  organs  of  the  living  boJy  into  phyaioo-chemical 
mechanisms, 

<  ••J>i«SHndalalHdNdtt"«s  fault.  Ed.  Cousin. p. SM. 
■  MM,  pp.  193  aad  sis. 
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"  I HkU  ti7  to ttplaln  aar  whole  bodOj  BHwMnrry  in  >tich  a 
VBfi  thcttt  viU  be  no  more  neecs-uuyforiuio  suppuw  that  the 
•oal  fraddcMMch  movementa  a'i  are  not  volantarpr,  than  it  is  to 
Ihtek  that  there  U  in  a  ct»ck  a  soul  which  caai«s  it  to  riiow  the 
iMwa."'  These  >rJ5  of  Detnrte*  might  be  apiifiqiriatelf  tAken 
aa  a  oMtto  by  the  Author  of  any  modem  treatise  on  phyiioiogj. 

Bat  thoa'h,  ax  I  think,  there  is  no  doubt  that  De«artea  wan 
Ibe  fil^  to  impound  the  fundamenul  conception  of  the  livin); 
kafcaaaphykical  mechanism,  which  i.i  the  distinctive  feature  of 
modern,  as  conlr«»l«d  »ith  ancient  phy!.inlo'»y,  he  wa<  >I,i^lcd  t»y 
the  imiural  leinptfltion  to  carry  out,  in  all  its  details,  a  pirallel 
between  the  machine;  with  whidi  he  was  familiar,  such  as  clocWs 
and  pietcs  of  bydraulic  appanuus,  ami  the  living  maibme.  In 
all  Mich  machines  there  is  a  central  source  of  |Kiwer,  ami  the  pan^ 
•f  the  Wicbtne  an  merely  passive  liMrihutor?;  nf  th.\t  power. 
The  Cartesian  schu  il  wnceivetl  if  the  living  t>Kly  as  a  machine 
of  this  kind  :  ami  herein  ttiey  iiii|4ht  have  Imrneil  froui  Galen, 
who,  wh.itever  ill  u  c  hi-  nnv  luive  iiiaile  of  the  doctrine  of 
"natural  ticuh  c-,"  n.jvt- rtli.-l  s ,  the  ;;rcat  meritof  fMnwhring 
that  !'i'.::il  fortes  pliiy  a  i;rei!  l>:irt  in  phy-iology. 

T:i"  ■  inie  truth  was  reci>};ni5c<l  by  fj|i>soii,  hut  it  was  first 
promit.eutlv  bniu^ht  forward  in  the  Hillerian  dtxtiinc  of  the 
"  VIS  iiisiia  "  of  mu  cle^.  If  muscle  tan  vflntract  without  nerve, 
there  IS  »n  end  of  the  Cartesian  mechanical  explanati  .n  of  its 
COntmctioii  by  the  intlux  of  aniinnl  spirits. 

The  (li  cnvcrit's  of  Trembly  tende<l  in  the  sane  direction.  In 
the  fresh»:i(er  //i  /Vrt.  no  trace  was  to  be  found  of  that  ciim[ili- 
cate<l  ii):ichiririy  m  winch  the  jicrformince  of  the  functions  in 
the  hi;;iier  aniinaK  ^a-  suiii'ifc  1  to  dejienil.  And  yet  the  hydra 
iaovc\i,  fed,  grew,  multi|jlietl,  and  its  fragments  exhibited  all  the 
powers  of  the  tthote.  And,  finally,  the  work  of  Caspar  F. 
WolfT,  '  by  denion<ttratia|{  the  fact  that  the  growth  and  devdop- 
HKot  of  tioth  plants  and  animals  lake  (Hace  antecedently  to  the 
existence  of  their  gros.ver  organs,  and  are,  in  fact,  the  cau«»  and 
not  the  conseqaencca  of  organisation  (as  then  understood), 
Mi>ped  the  foundations  of  the  Cartuian  ph)  :ii  jl\imr  as  a  uumplete 
expienioa  of  vital  phenooiaBa. 

For  Wolff,  the  pbydcil  tedi  of  life  b  a  iiiid,  paiwa'ad  of  a 
*  *^  CMcmialu  "  aad  a  "aolidcMibUitaa,"  in  virtwe  of  which  it 
SivH  xiie  to  Cfganiiatioa ;  and,  as  be  pohitt  oat,  this  fiODcfankm 
sMbasat  the  root  of  the  «hde  iatno  BwchaBiaal  wftm^ 

to  Ihit  aooatty,  the  ^km  anthority  of  John  Hwtcr  aaerted  a 
ainrilir  iaflacnee ;  tfiOB(fait  most  be  admitted  tliat  the  two  tibvllme 
■ttanuiee*  which  are  this  oat  come  of  Ilvatcr'a  itrogitleH  to  define 
blaeoMeptiaasareoftensuoepilbleof  morethan  one  inierpietBlian. 
MatodielaK,  on  fome  |>ainta,  Hunter  is  clear  eniagh«  For 
«M«ple,  he ia of  opiaioo  that  "Spirit  is  only  a  property  of 
Batter"  (** iMnkhietion  to  Natural  History,"  p.  6),  he  » 
prepwed  to  wnqiiaee  aafanhm  (/.r.  p.  8),  attd  his  concc|)tion  of 
life  it  M>  eompleialf  phjrikal  that  bethinks  of  it  as  something 
which  can  exist  in  a  state  of  combination  in  the  foid.  "  The 
aliment  we  take  in  hat  in  it.  in  a  fixed  state,  the  real  life  ;  and 
tills  d<je<!  not  become  active  until  it  lias  got  into  the  lungs  :  for 
tirere  it  is  freed  from  its  prison  "  ("  Obeerrations o  1  Physiology," 
p.  IIJ).  He  also  thinks  that  "It  Ls  more  in  accord  with  the 
mamemX  prtnciples  of  the  animal  machine  tu  tiUppose  that  none  of 
tts  eflects  are  produced  from  any  mechanical  [irmciple  whatever  ; 
and  that  every  effect  is  pri>du<>ed  from  an  action  in  the  part  ; 
which  acttim  is  pnxluced  by  a  .stimulus  u|K>nthe  part  which act.s, 
or  npon  ~0'uc  other  part  with  which  this  pait  agpaipathlaci  ao  as 
to  take  up  the  whole  acli m  "  (.'.r.  p.  I  5  2). 

And  Hunter  is  as  clear  ,is  W  ollf,  with  uhose  woik  he  was 
probsMy  nn:>crju;i\ntfd.  that  "  whali  vcr  lilc  is,  it  most  ceriainly 
flees  no(  df|>eiui  uiK.n  structure  or  or^anisaliori     1/ c.  p.  114). 

Oi  c  lurse  It  is  imp  >sMblc  that  Hunter  could  have  intendc  l  to 
deny  the  cxi-tcnc'j  of  iiurely  tncclianic  d  operations  in  ti  c  animal 
body.  I'ml  while,  with  Horclli  lunl  H  lerhxive,  he  l  >.kcl  uiMn 
absorption,  riuttit:<in,  ami  jecretion,  as  oiK;r;ili  >:.s  ctitr'ed  by 
iiic.ms  'irthi"  sniuU  vcsscU  ;  he  dilft-ri  d  from  the  niecliaiucai  phy- 
8iol'J:;i>ts,  who  regarded  these  operations  .a-  the  rt-sult  of  the 
mechanical  propcrtie-  of  the  snBill  vrssels,  such  as  the  ■■i»e,  form, 
nnd  disjiosiiioM  of  their  canals  and  ai>cnurc>.  Hunter,  on  the 
contrary,  considers  them  to  be  the  effect  of  pro|>erties  of  these 
res'els  which  are  not  mechanical  but  vi'al.  "  Tlie  vessels,"  says 
be,  "  have  ui.-re  of  the  polypus  in  theui  than  any  other  part  of  the 
hody,  "  and  he  talks  of  the  "living and  aeii-  itive  principles  of  the 
•rtertes,"  and  even  of  the  "dispositions  or  fccungs  of  the  arteries." 
*•  Whea  the  hhiod  it  aood  airf  KiuuBe  the  aeiMatioM  of  the 
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artcntrs,  or  the  dispositions  fi>r  sensation,  are  a^p:eeable.  ...  It 
is  then  they  dispose  of  the  blood  lo  the  botadvaataK^^  < 
the  growth  of  the  whole,  suppi] ' 
succession,  &c."  (/.  t.  p.  133  ) 

If  we  follow  Hnnter's  coMceptieos  to  their  logieal  ivae,  dM 
life  of  one  of  the  higher  aniinalH  is  ewentially  the  smn  of  the 
Itveeof  all  the  vessel-,  eicfa  of  w  hich  is  a  soit  of  physiological 
unit,  answering  to  a  paly))c  1  and,  as  faenlth  is  the  remit  of  tlw 
n  rmal  "action  of  the  vessels,"  s  j  is  disease  an  effect  of  tlidr 
abnormal  action.  Hunter  thns  ttaodt  in  thowht,  aa  in  tiat*, 
midway  httiwjtu  Borelli,  on  the  one  band,  and  Biehat  oa  the 

other. 

llic  acute  fiundcr  of  L;^ncr:il  unatoiiiy,  in  fact,  <  uldoes  Huoter 
in  his  desire  lo  exclude  jiliysicixl  reasouini^s  from  the  realm  of 
life,  Fjtcei>t  in  the  interpretation  of  the  action  of  the  sense 
organs,  he  will  not  allow  [  livsics  to  have  anything  to  do  with 
physiol  gy. 

"  l  o  apply  the  plivsjc  u  sciences  t  >  physiol  ogy  is  to  explain  the 
phenomena  of  living  bKlic^  by  the  laws  of  inert  bodies.  Now 
this  is  a  false  principle,  hence;  all  its  consrijuences  arc  mirkcd 
with  the  siinie  stam,).  I.et  us  leave  to  chemistry  its  afliiiily,  to 
physics,  its  elasticity  and  its(;:avity.  I.et  us  invoke  fjr  ]>liyvn>|ogy 
only  scn^illllny  and  cojiiraclility."  ' 

t^Jf  all  the  unfortunate  dicta  of  men  of  eminent  ability  this 
'eciiis  one  of  the  mou  unhappy,  when  v,  t-  ".Innl;  of  wli.n  the 
np|.lic.i'ion  of  the  metli  hIs  and  the  data  of  ;  liy  icsami  chemistry- 
has  done  to.>ar<K  l)ri;i;_;in.;  phy-iology  into  its  present  state.  It 
IS  n  it  to.)  mm  h  to  say  that  one  half  of  a  m'KJerii  tcxt-bi>ok  of 
physiology  consists  of  applied  physic,  and  chemistry  ;  and  that 
it  is  eKactly  in  tlieenploratiou  of  thepbenomeuaof  tenaibtli'y  and 
oontractdity  that  phyactand  Umaiilij  ham  anrtad  the  aott 
potent  influence. 

Nevertheless  Bichat  rendered  a  »olid  service  to  phyoiolafieal 
progress  by  insLsiing  u;>on  the  fact  that  what  we  call  life,  in  one 
of  the  higher  animals,  is  not  an  iiidivi>iUe  anitary  archsetu 
dominating,  from  its  central  sest,  the  parte  of  the  organism,  bat 
acompoandfeaaltofthaqnatheriaof  iheaepanieliMBaf  Moat 
parti. 

••Attanhnab,''MqfiH  «*aw  aawaillann  «f  dMUtt  wgM, 
endi  of  u^ieh  perfarau  iliikactiM  andaoaon,  afttrlnlaiiieiL 
in  the  (wmif  aUan  of  tiw  whok,  Thay  are  ao  aany  apacid 
iiiaihhMi  hi  tiM  fCBcrjl  machiaf  irtiidi  aoMdliitBi  thaiaowidnal. 
fiat  each  of  theae  MMchd  ■achfaieai*  iiaelf  eomMwdad  of  nmnf 
tiuiiea  of  •smr  dURrcnt  natarei,  which  in  tmn  cosmltate  tM 
elemenii  of  thoxe  ofgan<."  (/.<-.  laxijr.)  "  The  cenceptlan  of  • 
proper  vitality  is  applicable  only  to  thea 
to  the  organs  themielves."  (/.r.  Ixxxlv.) 

And  Bichat  proceeds  to  make  the  obvious  application  of  thit 
doctrine  of  synthetic  life,  if  I  may  so  call  it,  to  poihology. 
Shioe  diseases  are  only  alter«li>nt  of  vital  |iroperties,  and  the 
pro;>erties  of  each  tissue  are  distinct  froas  theaa  of  the  rest,  it  is 
evident  that  the  diseases  of  eaeh  tiaaae  bmM  Ik  dilTerent  from 
those  of  the  rest.  Therefore,  in  aay  on;an  cowpoeed  of  ditfeient 
tissues,  one  may  be  diseased  and  the  o  her  remain  haalihf ;  and 
this  is  what  happens  in  most  cane*.    (l.<.  Ixxxv.) 

In  a  spirit  of  true  prophecy,  Kichat  says,  "  we  have  arrtred 
at  an  ep  ch,  in  which  iiatholi»gical  anatomy  should  start  afresh." 
For  as  the  analysis  of  the  organs  had  led  him  to  the  tis.sueii,  as 
the  physi  ilOffical  tmits  of  the  or^nwm  ;  so,  in  a  succeeding 
generation,  the  analycis  of  the  ti-sue»  led  to  the  cc!i  as  the 
l^ysiological  element  of  the  tissues.  The  conteniporanenis 
study  of  development  brooght  out  the  »ame  result,  and  the 
toologists  and  b«tta  lists  explonnct  the  iiinple-iit  and  the  lowest 
forms  of  animated  beings  contii  .1.  i  tlie  irreat  induction  of  the 
cril  theory.  Thus  the  app.arenily  opi>osed  views,  which  liave 
been  baltlin;;  with  one  aoKther  ever  since  the  middle  of  ttt 
last  century,  have  proved  t  )  be  each  half  the  truth. 

■|  he  vrop' .sitinn  of  I 'escartes  tliai  the  ij  idy  of  a  living  man 
!s  a  niaciinie,  tlir-  actiouis  i.,f  winch  arc  cxpiicalile  by  the  known 
l.^w^  iif  iiial'i-r  vl  uv-.j.  m,  i-.  ui^'jU'-  ii  K  .ahly  largely  true.  But 
it  is  aUo  true,  that  the  livmj;  bo-ly  is  a  synthe  is  of  inaumerahle 
phy-i  ilogical  e^emcots,  each  of  which  may  iicirly  Ix^  dcscnbrd. 
in  Wolff's  words,  as  a  fluid  (iwessel  of  .a  "  vis  e-sentialLs, "  and 
a  "  s  ii'lcscibilitas "  ;  or,  m  ro  idern  pliiasc,  as  prot  ipiasiu 
su-c<'p' iblc  of  structural  metamorphosis  aid  fu  iclional  raeta- 
b  tli,in  :  anil  that  the  only  machinery,  in  the  precise  sense  in 
which  the  Cartesian  school  understood  mediauiaai,  is,  that 
which  c  i-ordi<iaies  and  ' 
an  organic  whole. 
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In  fact,  the  txifly  is  a  machine  of  ihc  nature  of  an  army, 
not  of  that  of  a  watch,  or  of  a  hjdraulic  apparatU'S.  Of  this 
army,  each  cd!  is  a  soldier,  uri;.i!i  ;i  brigade,  llie  cciitial 
ncrvoas  system  head-quartets  and  held  telegraph,  ihc  alimentary 
atid  circulatory >yitetn  the  commis-sariaf.  l  osses  aic  made  guod 
recraits  bom  in  camp,  and  the  life  of  the  individiud  it  a 
campaign,  conducted  successfully  for  «  DnmlMr  of  jFcmn,  but 
with  certain  defeat  in  the  long  run. 

The  efficacy  of  an  army,  at  any  given  moment,  tif;Knd>  on 
the  health  of  the  indiviilual  ioldier,  and  on  the  iHiKciion  of 
the  machinery  by  which  he  i^i  led  and  brought  ;iito  acti  in  at  the 
proper  liuie  ;  ai.d,  therefore,  if  the  analogy  hold-,  good,  there 
can  he  only  two  kinds  of  di-ea  e<,  the  one  depeudent  on 
abnormal  stales  of  the  pbysi'dogical  units,  the  other  on  i>crtur- 
bation  of  iheir  co-ordinating  and  alimcntative  raaehmcry. 

Hence,  the  establishment  of  the  cell  theory,  in  nonual  biology, 
was  iwifily  followed  by  a  "  cellular  pathology,"  u  its  Ic^cal 
counterpart.  I  need  not  remind  you  bow  great  an  iostrument 
of  investigatioD,  thit  doctriM  hM  Mewed  m  tbe  Imdi  of  the 
,  to  whom  ili  devuipmiiC  b  dwi  and  whs 


So? 


man  of  genius^ 

wmld  yrahdil^bedttlttrttoAnrt'dHt 
of  tfaa  oo-oidiMtnre  and  djitrib«B«>  aacbiaciy  of  tbe  body 
ue  ae  len  inportaat  Auton  of  dbeete, 
H  Hdneibcwaid,  mi  it  ftppem  to  aw^  Ihe  coniceliaB  -of 
aedidneiidUi  the  bielai^eal  adeaoee  is  deedyMacd.  Pure 
palholagyb  that  hraadi  of  biolecywbid  deface  Uie  perticahir 
ctnrbatioBof  ecU  VSt,  or  of  tbe  oo^onUnating  machinery,  or  of 
ith,  on  wbkh  die  pMBomeoa  of  disease  depend. 
Those  who  areconvenant  with  the  present  state  of  biology  will 
hardly  he>ilate  to  admit  that  tbe  cooceplion  of  the  life  of  one 
of  the  higher  animals  as  tbe  summation  of  the  lives  of  a  cell 
aggryt^  brought  ir.to  harmonious  action  by  a  oo-ordinative 
machinery  formed  by  some  of  these  cells,  constitutes  a  per* 
manent  acquisition  of  physiological  science.  But  the  last  nrm 
of  the  battle  between  the  animistic  and  the  physical  views  of 
life  is  seen  in  the  contention  ivhethcr  the  physiod  aaaljnis  of 
vital  phenometu  can  be  carried  beyond  this  point  or  not. 

There  are  some  to  whom  living  pratopuam  is  a  substance 
even  such  as  Harvey  conceived  the  blood  to  be,  "  somma  cum 
providentii  et  intellectu  in  fineni  ccrtuui  agcns,  quasi  ratiocinio 
quodani"  ;  and  who  hiok,  with  as  little  favour  as  Itichat  did, 
ui^in  any  ;\ttcm]>t  t  >  apply  the  principle-^  and  the  methods  of 
l>h)  ic^  and  chcini-lry  li'  the  invc^tig^lloll  of  the  vital  [  roce^-cs 
of  ;.;ruwili,  niclaboh  in,  ami  c  utractdity.  They  stand  upin  the 
.incicnt  ways  ;  only,  in  accordance  with  that  pmijre^s  towards 
democracy  which  a  grent  p<jlitical  uiiici  h:;>  lUoI.in.i  i  j  he  ihe 
fatal  characteri-t':c  of  modem  times,  they  subi^titute  a  republic 

foriiit-d  by  a  few  billion  of  "•BhBtthe"Mr  the  taoanrchy  of  the 

all  pervading  ".•ujima." 

(Jthcrs,  on  the  c  intrary,  -u]>por;cd  by  a  robust  faith  in  the 
universal  applicability  of  llic  )iniiL-i|:lcs  laid  tlown  by  Pescaites, 
antl  veeiu^  that  the  actions  ciilcil  ■"  vit.d"  an-,  sii  i.ir  %sc  have 
ajiy  means  of  know  ing,  nolhiii:;  but  chan^^c^  id  place  o!  p:\rliclcs 
of  matter,  lojk  to  molecular  j  hy>ics  to  achieve  llic  analysis  o: 
the  living  proto(la>-m  itself  i:5ti>  a  molecular  mechanism.  If 
there  is  any  ttuili  in  lln-  rcunvcJ  doctrines  of  phy.-.ics,  that 
contrast  between  living  ainl  inert  matter,  on  which  bichal  lays 
so  much  stress,  does  not  exi>t.  In  nature,  nothing  at  rest, 
nothing  is  amorphous ;  the  simplest  particle  of  that  w  hich  men 
is  their  blindness  are  plea  cd  to  call  "brute  matter  "  is  a  vast 
aggregate  of  molecular  mcclunisms,  performing  complicated 
movements  of  immense  rapidity  and  sensitively  adjusting  them- 
Mtim  to  every  change  in  the  nirronndiug  world.  Liviiig  matter 
dilftn  frooi  other  ■HrtUc  la  dioNe  and  not  in  kinl ;  the  aaicra- 
cosm  repeats  the  aliSCWOMi}  aad  one  diain of  raaeitinB  cob 
aects  the  oefaiihaH  aiMaalof  *«ai  and  p1anetanqntaa»wilh 
the  protoplaok  feaandioa  of  lifb  and  orgamsattoa. 

Fran  this  poiat of  vioir,  patholaijr  is  ihoaaalugua  of  the  theoiv 
of  partaihalion*  te  astroaooijr ;  and  tberapeatKs  veiolTes  itself 
into  ^  diecoffcrv  of  the  means  by  whioi  a  syrtea  of  forces 
ooaipMeot  to  cBauaateaiqrgivea  pertnrbation  mavbe  iatrodneed 
into  tbe  cconoonv.  And,  as  pathology  bases  itself  upon  normal 
physiology,  so  therapeutics  rests  upon  pharmacology  ;  which  is, 
strictly  speaking,  a  part  of  the  great  biological  topic  of  tbe 
infiueuoe  of  conditions  on  the  living  organism  aad  has  no 
•deatific  foundation  apart  from  physiology. 

It  appears  to  me  that  tliere  '\s  no  more  hoiiefjl  indication  of 
the  progress  of  medicine  towards  the  ideal  of  Dbcattes  than  is 
to  be  derived  from  a  comparison  of  the  state  of  phamaeology, 
at  the  pccscnt  day,  with  that  which  existed  forty  jean  ago. 


If  we  consider  the  knowledge  positively  acquireil,  in  this  shurt 
time,  of  the  fw./ii:  i\'\  t\iii,ii  ui  urari,  of  atr.  pia,  of  physostigmin, 
of  vcraln.i,  of  casc.i,  of  tryduiia,  of  bromide  of  potassium,  of 
phosphoiiiv,  il  cie  can  ^iirely  be  no  ground  for  doubting  that, 
sooner  or  l.i:cr,  the  pharmac  ilogi-t  will  supply  the  physician 
with  the  means  of  afTccling,  in  any  dc-irctl  sense,  the  functions 
of  any  physioluMical  element  of  the  body.  It  wiil,  in  -horf, 
become  jki^-.iI  !e  to  introduce  ii.t  i  the  ccoiuiny  a  niulectilar 
mechanism  which,  like  a  very  cunningly  contrived  torpedo,  shall 
find  its  way  to  s'line  parlicnl.ir  group  of  living  elements,  and 
cause  an  explo-ion  among  them,  leaving  the  rest  uiit  luched. 

The  search  for  the  explanation  of  diM.M>cd  states  in  luoilified 
cell  life  ;  the  discovery  of  the  important  pari  playcfl  by  par.isivic 
organiiQVs  in  the  .etiology  of  disea-e;  the  elucid.itun  of  the 
action  of  medicaments  by  the  methods  and  the  data  of  experi- 
mental physiology  ;  appear  to  me  to  be  the  greatest  steps  which 
have  ever  been  made  towards  the  establishm«nt  of  medicine 
on  a  scientific  basis.  I  need  hardly  say  they  could  not  have 
beea  aiade  cxoept  for  the  advance  of  normal  biology. 

There  eaa  be  no  question  then  as  to  the  nature  or  the  value 
of  the  connection  between  awdicine  aad  the  Uolofical  seicncea. 
There  eaa  bo  no  doubt  flwt  dM  firtaia  of  Pudiologj  sad  oC 
Thetapeaiiev  and  therefore  that  of  Fiacdeal  Mediciac^  depcad 
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And,  ia  coaclusion,  I  venture  to  suggest  that  the  collective 
sagacity  of  this  Congress  could  occupy  itself  vrith  no  more 
important  question  than  with  thU  :  How  is  medical  education 
to  be  arrangeil,  so  that,  without  entangling  the  student  in  those 
details  of  the  systcmatist  which  are  valueless  to  him,  he  may  be 
enabled  to  obtain  a  nrm  giasp  of  the  great  truths  respecting 
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ON  THE  VALUE  OF  PATHOLOGICAL 

EXPERIMENTS^ 

A  .S  reporter  on  Medical  F.ilucation  at  the  last  Intert  atlonal  Mcdi- 
cal  Conj;rcss  held  in  Amsterdam,  I  raised  the  qaC'tion  how 
far  the  ex;itriinciital  method  :s  necessary  to  in-trncuon  ;  and  the 
result  at  which  1  arriveil  wa^  that  the  u-e  of  this  nu-thi  d  to 
its  grcate-.t  extent,  and  es[-<cially  of  vivisection,  is  an  indis- 
pensable mean-.-  In  a  --till  lii^;hcr  me.asure,  however,  I  h-id  to 
raise  into  prooiiinence  the  im|«irlance  of  this  niethcd  in  re--e;trch  ; 
and,  in  opjiosi'.ion  to  those  who,  with  constantly  increasing  ve- 
hemence, l»rought  accusations  against  the  exj-«nmcntal  inveoti- 

ftors  on  account  of  the  direction  ami  method  of  their  researches, 
»xs  able  to  say,  with  the  lively  as-cnt  of  tbe  numcroiw 
memliers  of  the  Con;n^c  .unl  u  itlnut  one  word  in  contradic- 
tion :  "  All  th  )ve  who  attack  vivi  ccliou  as  a  means  of  science 
have  n  1  ilu:  least  idea  of  the  impoitance  of  the  science^  and 
much  less  of  the  importance  of  this  aid  to  kno«!e<lgc, " 

In  the  '.w  j  years  v*hich  have  >ince  passed  away,  the  oblation 
of  the  opp  /iiei.ts  has  grown  both  extensive  and  iniportant  in  its 
object.  One  connlry  after  another  h.as  licen  drawn  into  their 
net,  and  international  combinations  have  been  formed,  in  order 
by  luited  force  to  obtain  greater  re-ults.  No  increase  of  s.it  s 
faction  has  been  produced  by  tbe  concessions  made  in  1S76  by 
tbe  legWaiion  ia  E^giaad.  Tbe  demands  have  increa.<ed  t  a 
petltton  from  the  aaw  Lripiic  Sodoty  for  the  Protection  of 
AaimaH  dated  Match  8  of  the  areient  year,  dcdved  of  the 
Germaa  Rddisltt  die  eaadment  of  a  faiw  whhA  "cradty  to 
•ataais  under  die  pntext  of  tdcndfic  MMvdi"  riMaU  ha 
paaished  *' with  iminifoaBMBt  for  peiiods  of  aet  leai  than  (hw 
wedis  to  two  yean,  and  with  simultaneous  depiiiMiBa  of  deil 
tights."  All,  indeed,  do  not  go  so  far.  Many  do  not  deaumd 
that  all  experiments  on  living  animals  should  be  at  once  sup- 
pressed, but  that  there  should  \ie  limitations,  some  demanding 
more,  others  les?.  Hut  even  these  do  not  make  it  secret  that 
this  concession  is  only  provisional ;  and  they  demand  that  even 
the  official  labor.at ories  of  the  universities  sho-ald  be  placed  under 

'  Addrm  given  at  the  iBtcnutional  Medical  CmigrcK  by  Rudotf  VirciMW, 
M.D..  Pr..r«iM>r  in  lbs  Uoivmiw  of  Bcflia.  lbs  Ediur  «f  lha  JrAM 
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the  oontralofthe  memben  of  the  Soetetjr  for  the  Protection  of 
Aniaub,  to  that  the  meadicn  nnij  be  «t  Uboty  to  enter  the 
laboratories  at  any  time. 

It  wonld  bea  miwhievotu  ddosioa  to  believe  that  this  mnve- 
ment  b  wUhost  proipeet  of  sucoest,  and  dtfoid  of  danger  L*c- 
ceaae  of  in  nanfeit  cnaipndon.  On  the  coBlmy,  iuMiitt> 
tihafale  agm  indioate  tbat¥hai  gained  powcrfid  aUiei,  and  that 
Amm  U  aa  incweiln^jr  iipeiriUM  daqgcr  io  nany  countries  that 
ewo  tht  State  tnuitutums,  cnetal  apiariy  for  the  purpose  of 
aperimciit^  ouij  bare  the  leicatific  medom  of  their  method* 
attached.  So  much  the  more  docs  it  teem  to  be  incumbent  on 
the  repretentatives  of  aMdical  tdence  to  defend  their  position, 
and  to  meet  interaational  attacfai  by  international  wcjiwas. 
TJUmttl  jftmtrful  weapon,  kowtver,  is  truth  ;  and  here,  above 
aUt  truth  jiundedoH  tompHtnt  knowUd^.  If  we  cannot  demon- 
strate oar  good  ri^ht  before  all  the  wond,  and  ooiae  to  a  notnal 
agreem.-nt  on  the  ground  of  tUi  right,  our  ckmo  nmt  heaee> 
forth  be  looked  on  at  a  hiat  one. 

The  attaeks  wbidi  am  dineud  against  u«  fall,  when  closely 
eiamined,  into  two  catecoriet,  accordin){  to  the  principal  point. 
On  the  one  side  it  is  allied  that  the  experimental  method—yea, 
modern  medicine  altogether— is  materialistic,  if  not  nihilistic,  in 
its  ultimate  object ;  that  it  ofleuds  a^nin^t  senii  j>cnt,  against 
morals.  On  the  o:her  t>ide  it  is  denicii  ihat  the  intro  luction  of 
experiments  on  animals  has  had  any  nciual  u'lO,  tl:ai  medicine 
lias  been  really  promoted  thereby,  and  cs[".ciiilty  th.u  llie  cure  of 
diseases  has  in  conscijence  ma  le  any  n-c  i,'iii>a''le  progress. 
Even  tho^e  who  adcait  tint  tHcrc  his  been  soaic  pro;jress,  yet 
believe  that  ju>l  as  much  mfomntim  C  DuId  have  bccu  impar'.cd 
by  anatomy  alone  as  hy  experimeiil.  on  living  anim:>l>. 

Siith  o!>ji.'t:li  )us  are  nut  new  to  one  who  know,  |>ie  history  of 
lueiicine.  For  huudretKof  year*,  on  similar  or  Identical  j^round-, 
the  dissection  of  human  bodies  was  imiK-Jed,  and  aint  jiiiiili 
were  confmed  to  the  dissection  of  dc.id  unimaK  ;  if,  iiideeil — as 
was  done  by  I'aracelsu>,  the  con'.emp  jrary  of  Vc--vil;u>— the  in- 
sulting; question  were  not  a-ked,  whether  ana'omy  was  of  any 
use  at  all.  The  feeling  of  the  masses  was  rai-vcd  a^jninst  the 
dissection  of  liutuati  bxlies  ;  and  it  is  kno.vn  tiuit,  at  the  com- 
iiiciiLenient  of  the  fourteenth  cciUury,  tlie  eliurch  for  the  first 
li;uc  ijavc  jjcramsi'in  t.>r  this  to  l)e  done,  but  iinU  under  limita- 
tions which  were  still  greater  than  those  under  which  the  larger 
number  of  our  m  xlcrn  opponents  would  tiermil  vivisection.  It 
was  no  accident  that  the  period  uf  the  reform ition  in  the  cliurch 
first  created  for  the  great  Vesiliu-.  a  free  field,  so  that  he  might 
test  the  truth  of  Galen's  traditional  digmata  by  his  own  investi- 
gation of  human  bodies,  and  place  true  human  anatomy  in  the 
•toad  of  that  anatomy  of  animils,  which  had  duriog  centuries 
ferined  the  grouiKlvvork  of  all  medical  ideas  on  Uie  Internal 
■rraugemeat  of  man. 

And  now,  first  of  all,  patbolagicsl  anatomv— what  oibitacles 
it  haa  had  to  overoooae  even  in  the  nrcicnt  ante  I  Nothing  is 
more  instraolife  ip  tfaia  respect  than  tne  aarmtis*  vliieli  Wepfcr, 
the  rfichrated  diseofcnr  of  the  lueauialMgie  native  of  wdinarf 
ap  oplexy,  gives  of  the  nota  of  eswhy  with  which  he  vat  perse- 
eatcd  when— it  «ii  towaeii  tht  odddk  of  Ae  tevcnlecnth 
century— the  eouBcil  of  the  town  of  Sebaflannen  had  attowed 
him  to  dissect  the  bodies  of  those  dying  in  the  bospllal.  The 
only  reply  which  lie  made  to  those  who  said  to  him  that  it  is 
iniariow  and  disgraceful  to  soil  his  hands  with  blood  and  sanies, 
WMt  that  he  couUl  cleanse  his  hands  with  aooo  water ;  bat  that 
mneh  more  dttgracefal  and  injuriotu  is  ignorance  of  anatomical 
ihet^  wUdi  iwicts  on  inexperienced  physicians  and  soi^geons  a 
diignee  that  not  the  Rhine,  not  the  ooeaa  itself  can  wash  away.* 
Hence  die  study  of  anatomy  is  nmdi  father  to  Iw  nraised,  and 
to  be  supported  by  those  who  exercise  the  eaeentm  power  in 
the  Suic. 

In  fact,  one  Government  after  another  has  recognised  the 
decided  importance  of  aiutomicad  science.  As  far  as  the  ciyi> 
liaed  world  extendi,  so  far  at  the  present  day  are  human  bodies 
diaaeeted.  Even  the  laity  comprchcnLs  thai,  without  the  moat 
accurate  knowledge  of  tlie  structure  of  the  human  body  and  of 
the  changes  which  disease  and  recovery  produce  in  it,  skilled 
action  on  the  part  of  the  physician  Is  impo-'>sibIe.  Any  one  who 
can  only  take  a  general  survey  of  the  history  of  science,  must 
know  that  both  the  greatest  ep<xhs  of  the  resuscitation  and  re- 
formation of  medicine  commenced  with  the  Jetiiute  establish- 
ment of  both  the  principal  branches  of  human  anatomy,  and 

*  Joh.  Jac.  Wepfer.  "Obwrv.  Anal.  e>  CaHavcribus  corun  quos  fustutit 
Apopwaia-"  Sclumliauiii  i6}S.  "Pra&Uio:  Tur^iorM  damiMHOTMnmuia- 
tomicarum  ignamda  csi,  qua  imptfitis  HadicssM  Chinaiit  jgwmisiiim 
piarit.  qna  bk  Rhcaoa,  vec  OcMaui  aUmra  pelsst." 


were  ew  tiientiaHy  brought  about  thereby.  In  the  sixteenth 
century  it  was  physiological  anatomy  which  braudit  ahootthe 
definitive  victory  of  empiricism  over  dogmatism,  ot  sdence  over 

tradi-i:in  ;  in  the  eighteenth  century  it  was  peAoklgical  anatomy 
which  replaced  mysticism  by  realism,  specdation  by  necropsy, 
obtOBie  craping  and  gnctsiag  by  qrtteinalic  thought.  The  oppo. 
aejtt  inoaed  tpokeof  materttUtm ;  hut  Harvey  has  rightly  Mid : 
"  Sicnt  saocraiB  ct  Iwni  habitas  oorporumdissectio  plurimam  ad  * 
pbilosopbfaun  et  rectam  pbysiolopiam  facet,  ita  oorpomm  nof^ 
bosorum  et  cacheticontm  inspectio  potissinwrn  ad  patbologiam 
philosophicam.* 

Antiquity  had  only  one  time  in  which  a  powerful  eflort  was 
made  fnr  the  independent  develop  nent  of  human  anatomy.  It 
was  the  time  of  tne  Alexandrian  School,  in  the  third  century 
B.C.,  when  Craslstintns  and  his  companion-,  under  the  proteetioB 
of  the  Ptolemies,  undertook  the  first  regular  dis»ection«  of  human 
bodies.  Tiie  school  existed  only  a  short  lime,  and  yet  it  caused 
the  first  perocptible  agitation  of  the  humoral  system  of  pathology. 
With  the  more  aecaiato  knowledge  of  the  arrangement  of  the 
nerves  there  ^ew  up  a  new  and  more  powerful  generation  of 
^olidists  ;  the  cnijiirics  raised  themselves  against  the  dogmatists, 
and,  though  agatu  soon  enough  subdued,  ihcy  left  l>ehind  them 
ns  a  lasting  inheritance  the  considcrati  >n  that  there  is  a  certain 
limit  to  human  piety,  that  the  right  of  the  ini)ividu.-il  to  the 
preservation  of  the  intejjrity  of  his  bo  ly  is  interru.ntel  by  death, 
and  that  the  veil  which  covers  the  mystery  of  life  cannot  l-c 
raised  without  the  forcible  de>tructi  in  of  the  connecti  m  of  the 
several  parts  of  the  b.>dy.  It  i  this  ih  iu;;tit  whidi,  as  finally 
rcalL-cd,  has  brojjjht  forth  m  Kletn  nic'liijine.  Hut,  eighteen 
centuries  after  the  Alexainlnan  Sch  h>1,  the  impress  of  the 
humeral  system  of  pathology  still  held  independent  sway  in 
medicine.  Of  any  ]>oiitive  progress  in  patholo;^y  diiring  that 
Ion  J  ()cri  1  1  nothing  c.\n  be  ^.aid.  For  liacon  lias  excellently 
.said,  in  hi>  "  Novum  Organuiii,"  "  I'Ju.o  in  Xatura  fumiata  sunt, 
crcscunt  et  au^entur  :  <\\ix  autL-m  111  i>,iiiii  ne,  v.iriantur,  non 
augcntur."  Tlic  old  humiral  imihology  ».i>  incai>abli;  of  ileve- 
lopmcnt,  l-ec'.use  it  was  not  fou'ided  on  nature,  but  on  dog-.iata. 
From  however  different  origins  they  had  sprun:j,  f.alcnism  com- 
binetl  ever)where  with  orthodoxy:  amon^  the  Ar.i1>ians  with 
Islam,  in  the  we  t  with  Christianity  ;  and  it  rctjuirevl  the  po*er- 
ful  movement  of  the  Keformatioii  to  burst  tiie  chains  within 
which  antiqnnted  custom  atul  hierarchical  schooling  had  fettered 
the  thoughts  evett  ol'  phvsici.m  .  From  Erasistratus  to  Vcsaliu>, 
and  at  last  tj  Morga^ni,  iv  such  an  immense  stride  that  it  cannot 
remain  concealed  even  from  the  weakest  eye.  Not  only  the 
outer  form,  but  the  whole  nature  of  mediciue  ha.?  been  thereby 
changed.  If  one  follons  Vesalius,  yea,  even  Morgagni,  in 
speaking  of  the  humoral  pathology  as  among  still-existing  thiiu^s  ; 
if  1  myself  am  yet  obliged  to  contend  against  Rokitansky,  the  Mtt 
of  the  pronounced  humiial  pathologists,  it  mtist  still  not  be  foc« 
gotten  that  that  was  no  longer  the  onnoial  pathology  of  Cabn 
or  Hippocrates.  The  four  " cardinal  Jniees''  Faneiltis  had 
already  buried ;  modern  awdidne  leeogpiiaea  oidy  flie  netad 
juices  which  flow  in  tlie  vessels,  and  thence  pcneliate  Into  tho 
tissues.  This  modem  humoral  pathology  was  enentially  blood> 
pathology  (harmatopathology).  In  name  only  docs  it  agree  with 
the  humoral  pathoiqor  of  the  andentt:  la  radiQr,  it  ia  qidte 
another  thing. 

But  even  hmnatonitholagy  b  now  kqMlly  overcome,  and 
indeed,  again,  through  a  proper  dkecHaB  of  anatomical  study. 
Since  the  first  hot  very  nnoeitidn  catearches  in  the  territory  of 
so-called  general  or  plnkMophieal  anatomy  which  Bichat  bqgn 
in  tlie  ooniBenoeBCBt  of  the  present  century,  down  to  the  more 
and  nMee-mpid  tdvaaces  which  the  present  tune  has  made  hy 
meant  of  the  mlcrotoope,  in  the  knowledge  of  the  more  minate 
processes  of  healthy  and  diseased  life,  attention  has  been  con- 
slaatly  more  and  mote  turned  from  the  coarser  relations  of  whole 
regtonaand  organs  of  the  body  to  the  tiss^ues  of  which  those 
organs  are  eoiutituted,  and  to  the  elements  which  again  are  the 
efficient  centres  of  activity  within  those  tissues.  Immediately 
after  Schwann  had  dera  jnstrated  the  importance  of  cells  in  the 
development  of  the  tis-sues,  Johannes  Mtiller  and  John  Goodsir 
made  the  happiest  applicitions  of  the  new  view  to  pathological 
processes  ;  and,  looking  hack  to  a  period  in  which  we  our>el»es 
have  lived,  and  which  eml)racci  little  more  than  a  generation  of 
man,  we  may  now  say  that  never  before  was  there  a  time  when 
a  stnilarly  great  seal  in  reseaidi*  and  a  oomparable — though 
only  ^ppRW&iiatcly  to— prognai  la  adenoe  and  knoiHedc^  haa 

<  •'Ctaa.BH*4iBastc3t.Aaal.'*H..''Dcll0MOnfiistSMigiWsCb^ 
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■pniid  vtmg  pbyiielttu.  TIm  wakipUcation  of  tha  pownrs 
or  hbonr,  Ae  oanstntly  laeretiiiif  flmnuiiion  in  resraraaefi  the 
oimiidahKble  incMue  in  tht  depth  of  the  (^ue^tiolM  propoeed— 
dlthcM  are  phenooMOOof  tbesMMt  gntifynv  luUttie;  mdoM 
would  be  very  unjpotelUiflMiMMiUiMtednoirfed|nthat1hoM 
were  tn  a  oooaidcnble  meamn  to  be  aacrnwd  to  ue  Imprav^^ 
meaAs  fn  the  auaas  of  iaalnclioB  and  to  the  Bmltiplication  of 
Uboralories^. 

No  line  cm  be  more  disposed  to  concede  tbc  high  value  of 
anatomical  studies  tO  the  development  of  medicine,  than  one 
who  has  ffiatle  it  a  part  of  the  task  nf  bis  life  to  place  anatomy 
and  hiitol<)i;y  in  thai  commanding  position  in  the  recognition  of 
bit  conicinp  irarie«  whicb  tbcy  deserve.  Nothing  lies  fimhcr 
from  me  than  to  discourage  those  who  ez]>cct  the  greatest 
benefit  to  the  practice  of  medicine  to  arite  from  ru]1(>win)>  out 
these  stiidir<.  May  indeed  the  (rro*i<>?  youth,  who  will  have  to 
foUow  u>  in  a  saring  the  progrcs'i  of  medicine,  Icani  from  onr 
eiampk  hon-  uM:ful  it  '\<.  to  lay  tbc  tfue  foendatioa  of  our  iclenoe 
fat  anatomy.  A^sun-d  ly  much  of  that  widch  remains  dark  to  ui 
will  then  be  rendered  clear. 

Bat  we  ma&t  not  allow  ourselves  to  he  forced  hack  on  this 
way  as  the  only  i-criiiissiljlc  one.  Were  the  atlcmjit  to  himlcr 
totally  i>r  in  (;real  pirt  researches  on  living  anitiul-.  to  hcc  jinc 
succc>^ful,  ihe  >:inu-  ',ir..cc(fare  which  has  been  iidw  eiittred  on 
a;jainst  viw^cci loii  uuM  .il  o  li-  <  niuncnced  at^ainst  inorti.scc- 
lion.  There  wuulj  u  >  Ioniser  he  societies  for  the  jirotection  of 
animals,  which  w L- >.ec  oj/pjsed  to  us,  hut  siiciciits  for  ihc  pro- 
tecti  ui  of  human  l>..<i  c«.  lliere  w<iuld  no  l  uifjcr  I*  thumlrr- 
ir.g^  a^airif.  ti.c  lormcniing>  nf  annual  ,  I'Ut  a^;-ii).st  the  ile-ecra- 
tiou  of  corpNC-.  Under  tlic  s'and.irii  of  hum  inity,  which  is 
jjit  no«  uiifnr!e-J  even  fo-.  .uiiiual  ,  lln  re  would  be  preachrtl  in 
a  it  ill  more  iiji|irisNivc  minncr  the  tanl|^at^;n  against  tbc  bar- 
barity of  uiL  jicul  m.  w.  ri-n|  Ir  would  ap|)eal  to  the  feeling  of 
the  masbcs — lo  llic  ni  ilicr  i.n  behalf  of  the  body  of  her  chdd, 
the  von  on  I'cli.ilf  uf  l!ie  ilrar  rc.aain-  of  hib  •ji.ircnlv.  It  would 
be  pnvcd  that  the  di^,iiitni':iciiii^'  of  huin.-ui  Im  lifs  i^  injurii  us 
to  moraU  and  opp  osed  to  (  hri>(ianity.  It  wouUI  lie  nHov.  it  that 
the  anatomy  >  f  man  is  u-tlcss  for  the  treatment  of  di'iease  ; 
and  ^lerha^t  there  uould  be  found  ignorant  or  ti;iiiil  or  c^otisti- 
CJil  luedical  nu'n  who  would  cotiie  forth  as  wiIlle^^.<^s  at:ain&t 
adence.  The  mddcst  of  our  opponents  wr>uld  perhap*  propose 
to  na  tbe  rompromise  that  we  should  again  make  the  dUsection 
of  animaU  the  fonudaiion  of  instruction.  In  abort,  w  e  shnuld 
he  thrown  back  to  tbe  time  before  Mondini,  1)efoie  Erasistratus. 

Sneh  thooghia  are  Iw  no  means  the  produclion'i  of  an  al«ri»c<l 
fiUKf ,  The  ^tndJr  of  UKlary  teacbe*  us  tuflicienily  Itiat  viclorioa.s 
Ihwanriim  known  no  limits.  It  deaim  to  heap  to  tbe  foil  the 
meainre  of  iu  victories ;  and,  even  iHmb  the  tmders  are  eon* 
teased,  the  faiitatcd  nia<4e»  pr«i  on  to  obttda  the  whr>t<>  rrsui's. 
II  b  mdeed  not  at  all  neceannr  far  ua  to  go  back  to  antumity  in 
ondertobriogliefereoareyMlheconjKtton  of  iodi  nindi.  In 
no  cwntiT  or  modern  time  are  there  wantinK  esagaplet  which 
an  ncoBusabie  bf  die  eye ;  for,  aloDC  irhh  the  i>ocietie<i  against 
"ieientae  totmcMen  of  animab,"  toese  exi>t  everywhere,  but 
Boatly  in  a  more  unassumbig  form,  brotherhoods  mmI  aaiocta- 
tiooaof  all  kinds  which  labour  most  fealouly  againt  tbe  sehw* 
tUc  examination  of  dead  hodie<.  It  needs  oidy  aa  impassioned 
aitd  eadiing  agitation,  »uch  as  is  now  going  on  aiptinit  the 
"torture  ebambers  of  science,"  to  denounce  t<>  popnkr  itidigna- 
tion  the  diMecting-rooms  a-s  places  where  tbe  yoaliw  under 
instructioa  aie  matte  birhnrou  .  Whoever  nndertakes,  with  tlie 
same  extravagant  fancy  as  is  now  ii  «d  in  deMneatini;  the  pbysio 
logical  laborat  ry,  to  de  cribe  the  fM-mtrtan  examination  of  a 
man,  or  an  anatomical  theatre,  will  not  fail  to  have  reader^i  who 
will  tnra  away  with  horror  and  amaxement  at  the  mi-odeeds  of 
anatomist!. 

In  vain  w  ill  an  appeal  1)c  made  to  tbe  fact  that  not  oite  single 
5chr>ol  of  niL  lu  i;ie  ha*  existed  which  ha«,  without  a  fundamental 
knowlctl^c  of  anjtoaiy,  cstabliOied  lasting  a<lvance>:  in  the 
science  or  tbe  art  of  healing  The  homrxopa'h.?  and  the  50- 
caJkd  iiatare-doctorii  (Xaiurdnle),  who  indce<l  arc  already  on 
the  <icene  to  strengthen  the  ranks  of  the  anti  viviscclorii  will  step 
forth  and  |  raise  their  results.  .Sccpticiiro,  which,  from  time  to 
time  i;r;i  .;>;  a'Kwt  even  in  medical  circles,  and  which  only  tOT 
caMly  fi  d  .  there  folloucrs  who  have  in  v.iin  called  on  medical 
aid  f.ir  thcinseUc.  or  llicir  bclonj;ings— it  will  SL-ornfuUy  point 
out  how  often  the  physician  is  powerless  again  l  di.-c.T-e,  'Ilicra- 
penric<;  will  le  thrown  aside  as  uelc  s  lunber;  and  it  will  be 
pointed  out  to  us,  as  is  now  already  done  in  the  petitions  of  the 
aocielies  Ar  the  proieciioa  of  niyanl^  that  themiiy  ia  to  be 


replaced  by  hygiene,  the  InntnMt  of  {nditUnal  pntiato  hw 
Bnaral  meaeorea  of  pnblie  tanltallen.  And  the  aMempr  wOl 
then  he  amde  to  escite  the  belief  that  prophylaxiaoaD  criit  with* 
out  anatomy  or  eaperimenta  oo  a^nuw. 

la  so  large  an  assembly  of  aadkal  man  aa  difa  fa^  a  gkoannl 
tboea  present  ieachea  in  how  away  special  directions  the  medioine 
of  to-oay  has  gone.  Not  every  one  of  these  direerioos  is  in  tibe 
measure  and  as  constantly  in  want  of  all  the  neaiB  of  inqniiy 
and  scientific  preparation,  which  are  ind»pensahlo  to  core  diicnso 
as  a  wh'de.  Hence,  from  time  to  time,  a  perceptible  one- 
kidedness  becomes  manifest  in  certain  of  these  s|«cial  arrange- 
ments. One  lielieves  in  his  own  sufficiency,  and  looks  with 
iudilTerence,  sometimes  with  a  kind  of  polite  contempt,  on  tbe 
rext  of  medicine.  Even  the  troly  »cicntific  studies  are  not  eneomt 
from  such  one-sidedncss ;  on  tbe  contrary,  hmnan  pride,  the 
tendency  to  over  ectinuuiaii  of  oneself,  prevail  more  readily  in 
these  llian  in  partial  disciplines.  We  oor  elves  have  seen  that 
organic  cbemi  try,  by  a  most  partial  use  of  a  very  moderate  <tore 
of  knowledge,  ba.i  made  the  attempt— and  indeed  not  withr<ut 
some  temporary  renlt  -  to  prc'cribe  it.<  laws  to  medicine:  and 
that  numerous  practical  pbysicianf>,  unmindful  of  the  hi-tory  of 
our  »cicnce,  have  i  i  fact  .nought  safety  in  a  new  kind  of  latro- 
chenii»try.  Ves,  1  have  a  very  lively  remernbr.ince  of  the  fait 
that,  when  I  myself  was  entering  on  the  scimtitic  c.ircer.  tbe 
hope  of  giving  a  purely  physical  a>pect  to  hi(ilo^,'y  wa<  «o  p  iwer 
ful,  th:it  every  attempt  at  morphological  -tudy  was  treated  a*, 
something  aiitiisuated. 

We  have  n  n  allowed  our^rlvcs  In  be  )ircvciitc-d  by  this  from 
carrying  on  an.itomical  rcseirch  w  iili  cveiy  (  \crti  ,x\  :  r.ii^:  wc  are 
now  in  the  ha  py  piMtion  of  set  niK  it  rvcry*hcre  ackiiowieviged, 
that  c\'ery  advance  in  minute  anat-  iny  -cc-  beliiod  tt  .-111  :idvancc 
in  physiolojical  kn  «lcdgc.  I'liy-i  ilni -t>  tbem-clvi-- are  more 
and  more  hccomint;  .il  o  hi-t  1  ■gi'-t-.  No  one  however  must  say 
that  physiology  is  Ixrcouiin;;  t  'taliy  di  solved  in  hi  t  l  i^y.  No 
attempt  must  be  made  to  replace  one  -i<-cial  -^ulij  U  !  y  .'.iioihcT. 
What  i^  i)cce>^ar>'  to  all  branches  ..f  meiitcjl  sciumc  m  general 
i>  the  i-tti'w/e  ;\y  i^f  hu.  Hut  t).is  c 'ti  as  little  be  ail.iiiied  l,y  a 
simple  external  cv  uuinain  n  of  llu- '.ivin  as  by  a  p  irtial  investi- 
gation of  the  dead.  It  cm  be  reached  by  no  ^ingl*  study  Of 
sjiecialty  ;  it  is  niu  li  tailcer  the  collective  result  of  the  cultiva- 
tion of  all  indivi<hial  i  ianche-  of  science. 

What  is  to  be  aluincd  by  a  mere  external  examination  of  the 
liviiiir  |„  dy  has  l>ccn  thor  uj;hly  taught  by  tbe  older  mediciHt 
F"or  centuries  ^icl;  and  healthy  have  I  ecn  observed  with  sliinaw 
ditiKence,  and  in  fact  most  valuable  material  has  been  eoUeotad 
in  the  most  ingenious  n  anner ;  but.  on  the  whole,  no  advuMHa 
been  made  beyond  "symptoms."  What  was  petoaivod  weSO 
the  s^s  of  something  internal  which  waa  not  peraeived — ^IndaaA 
tbc  i>nvsi)>le  perception  of  whicb  was  hitherto  doubted.  Life 
itself  stood  aa  it  were  ootside  obacrfadon;  It  waa  only  a  subject 
of  apccnladoo,  Intdlaetoal  fbrmite  w«m  laid  down,  spiilMl- 
istlc  or  mnterialbtieb  aecofding  to  th«  fOMral  ttuJiinii|  of  tht 
mind  of  tbeindtfidnalorof  tetintti  hntall agreed iathoooap 
vidian,  that  life  itielf  b  a  imnaeaodenlal  and  metapfayatari 
Moblea.  For  tbe  pnclieal  physidan.  kna«ledi(e  that  wna 
foandcd  in  fbet  hqpn  with  symptomamlogy ;  for  disesM  as  snch 
was  a(iparcntly  not  leca  transcaadonlal  than  life  iise'f,  whose 
antitype  it  eonstitntid. 

How  has  it  now  ooae  to  pass,  that  symptoawiolagy  has 
entirely  lost  die  high  pcwitioB  u  whidi  it  stiU  Mood  littk  Itas  than  a 
geaeratioD  ago,  to  such  an  extent  that  in  most  universities  it  b 
no  BOfC  taught  a'<  a  iipecialty  ?  Have  symptoaon  no  iHre  say 
impf>rtai>ce  for  the  physician?  Can  a  diaenotis  be  made  with- 
out a  knowledi^e  of  syraptOHH?  Cortably  not.  But,  ft>r  the 
scientific  physician,  the  symptoms  are  no  more  the  expression  of 
a  hidilen  p.iwer,  rec'>gni.sable  only  in  its  outer  workings:  be 
searches  for  this  power  itself,  and  endeavours  to  lind  where  it  is 
seated,  in  the  hope  of  expl  >ring  even  the  nature  of  its  scat. 
Hence,  the  first  question  of  the  pBtholo„'ist  ami  of  the  biologist 
in  general  is  Where?  That  is 'the  anatomical  question.  No 
mstter  whether  we  endeavour  to  ascertain  tbe  place  of  tbe 
disease  or  of  life  with  the  anMomical  Lnife,  or  oidy  with  the  eye 
or  the  band  ;  whether  we  dissect  or  only  observe,  the  nietbod  of 
investigation  i»  always  anatomical.  For  this  rea.-oii,  Ihe  tbo- 
roMghly  losical  founder  of  pathological  anatomy  nam-i-d  his 
fundamental  b  o;.  "  De  Setlibus  Moii>  rum  .  i.nd  hence  this 
liook  becsroc  the  star!in;,'-p 'int  of  a  ni  vcnn  ni  whicli,  in  a  few 
decades,  his  changed  the  entire  a-pecl  ol  outicc. 

Tnis  chaniK  has  been  carried  out  to  the  greate>t  extent  in 
ophthabideiwiny.  Who  eonid  liadt  tabaadf  to  patiiitoc 
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ttat  aodern  ophthdnology  ha«  acaroel/  a  single  point  of  dm!* 
krity  with  tlut  of  the  luc  century  ?  Who  contenis  biaudf  with 
the  symptom  of  amaanwis?  Woo  dctpiin  of  rcGagpiuii>g  in  it 
dtt  esbtence  of  glaucoma?  Every  oyithahnic  surgeon  has  io 
hit  hands  the  mcaus  of  ktudying  tbo  thui;  itself,  and  not  merely 
aijpia.  Even  the  aiili-vivi>ectors  acknowledge  that  ophth^l- 
Braloey  b  a  atedy  that  ia  capable  of  effecting  sometbiog.  But 
they  forget  that  every  organ  of  the  bijdy  is  not  so  favourably 
placed  and  arranged  for  the  observation  of  its  inner  pri«*ses  as 
IS  tlie  eyeball.  Since  the  wonderful  discovery  of  the  ophibatiUD- 
scope,  ai  atoniical  analysisi  even  without  the  use  of  the  knife, 
has  become  capable  of  penetrating  so  fur  into  the  individually 
remote,  that  we  can  immedialely  oh»er\-e  and  study  by  them- 
aclves  the  ^malleit  features  of  the  fundus  oculi,  even,  indeed, 
tta  single  cells,  or  groups  of  cells,  just  as  in  an  artificial  prcpara- 
tion  01  an  eye  that  has  been  excised.  But  it  rou  t  not  be  for- 
gotten that  loDg  anatomical  and  phytiolugical  studies  have  been 
a  neee^ry  preliminary  to  tlic  inter|-retaiion  of  that  which  is 
now  so  easily  perceived.  ihc  ^tmcture,  arrangement,  and 
function  of  each  single  part  had  first  to  be  lalx»r.ously  established 
before  it  was  pivssible,  by  a  iMsi&itory  jjlaiicc  at  l!,-:  ahercJ  tissue, 
to  rcco;juise  what  is  t'speci.il!y  changed  ;  and  no  medical  man 
will  attain  tt'  a  true  cuuiprchtvisioii  of  the  essence  of  tlicsv 
changes  if  he  have  n  it  jiruvi  hi-Iv  Itariicd  ;o  rcc  ignise  most  accu- 
rately the  aualoaiital  a:.'":  physi  >l  '^iciil  iialur-:  and  the  possible 
pathological  changes  ^if  the  iii'uv;dual  c jiis.itucnt  j.irts  of  the 
Ciye. 

They  sj.cak  Iit;htly  who  object  to  us,  that  not  .ill  tiie  hranches 
of  medicine  stand  uii  the  same  height  with  ophthalmology.  Ibai 
will  never  W  the  cise.  Just  as  it  is  easier  to  cxjilire  the  sea  in 
its  dej  th.s  than  ;he  solid  lajid,  so  will  the  nn  st  transparent  orjian 
of  the  lK)dy  .il'.vays  he  the  mcst  C'jnvcincnt  plate  fur  medical 
diaKiKi^  1  T  .il  !n.atmcnt.  \Vl]i)c  it  jio-fihle  to  ob  crvcwith 
out  dillau!  y  :>  Ljslictrcds  in  the  hinder  part  of  the  rctma,  one 
will  alway.  f>e  Uu^ht  to  hriiig  a  cysticcrcus  of  muscle  or  a 
trichin.T  in  a  patient  to  light  I  y  vivUcctio'i.  Never  can  it  be 
recjuircd  th.it  every  niedici.  ,ij.:,il!v  ■'^  uld  altogether  equal 
ophthahuoli  gy  in  security  of  ircaiuLi;:  and  diagnosis  ;  but  any 
uieaimc  of  success  can  only  he  (.Uf;h[  in  the  use  of  the  ophthat- 
mological  nteth  id  in  a  corrc^pondiu^'  nuiunei  in  the  other  special 
departments.  This  method,  huwcvcr,  in  anatomical,  Qr«  tt  it 
has  otherwise  been  expressed,  lucalismg. 

With  this,  we  have  readied  the  point  which  denotes  the 
boundary  between  ancient  and  mode:  n  lucdicine.  Tht  prindpU 
^wuitrn  wudirim  it  Ucaiisaimt.  To  tho>e  who  still  ounstamly 
•ah  of  tnhnt  use  mo^eni  idence  baa  been  to  practical  medicine, 
wecM^plj  pout  out  that  every  bnnch  01  sMdical  practice 
hu  MBomiiiodated  itadf  to  the  pntdpl*  of  loaliution,  not  only 
a  pathology,  tnt  alio  ia  Ifaampauici^  and  that  thereby  the 
ggrwtat  Iwaefit  haa  aoemtd  to  the  aide.  It  b  quite  superfluous 
to  aeck  oat  single  rramples  in  order  to  show  what  nnfii  the  new 
knowfedge  Ina  brooght  Svch  cxamplea  aw  ebaiiaant.  Bet  tvt 
do  not  require  them,  for  we  can  pofatt  to  the  aeMral  chaneter  of 
•Hdem  natidnc.  AU  thoseawdica  vriddi  eiraady  at  aa  earlier 
period  had  a  natural  tendency  to  localisatioa^  lach  ai  special 
■ufcry  and  domatology,  have  in  this  way  been  raised  to  their 
preacnt  state  of  pertcction.  Tbo«e,  however,  which  have 
retained  from  the  old  humoral  pathology  a  tendency  to  the 
^MfHitfr"***^*  of  generalising  formulx  gradually  renounce  the 
faToaritetndititm  ;  and  the  fact  is  more  and  mure  c-jm|«ichended, 
that  fencralLs  tion  in  truth  is  noihing  el»e  than  multiflUation  of 
fiHi,  and  that  the  cure  of  a  so>callcd  general  disease  .signifies  ju&t 
aa  omch  as  the  eradication  of  a  single  focus.  That  was  in  fact  a 
reform  in  licad  and  limh* ;  and  he  who  has  not  graq^  it  oogfat 
sot  to  my  that  he  has  consciouiJy  followed  the  progress  of 
science. 

The  notion  of  the  general  validity  of  the  doctrine  of  the 
localisation  of  disease  and  uf  the  multiplication  of  foci  of  disease 
in  the  same  individual,  stands,  as  was  often  objected  to  me  in 
the  beginning  of  my  career  as  a  teacher,  in  strict  opposition  to 
the  id«i  of  the  unity  of  Jhtase,  or,  a.«  if  is  expressed  in  customary 
language,  fo  the  ms  morbi.  My  former  collcai;ucs  >,;i  I  rctaincti 
large  portions  of  this  idea ;  they  believed  that  the  practical 
physician  entered  into  arbitrary,  and  therefore  dangerous,  si>ecu- 
lationi,  »ln>»,  in  the  pre-eucc  i>f  a  iiiigle  c.vse  <if  disease,  he 
a»*ituied  tlie  rlisca-M'  tr  \<:  a  |  luiality.  To  uic  it  sccnis  rather 
the  reverse ;  iliat  the  phy.viL-iaii  enters  on  a  fmillcss  project  {:clU' 
mstittnut),  and  one  daiiLi-ruus  to  his  [^otirtUs,  if  he  supjiose 
each  individual  case  of  disease  to  correspond  to  the  opinion  of 
hia  lAoel  or  hb  ova  privale  Tieir,  aad  calcalale  bit  pwigBoaia 


and  traatmeat  Iheieby.   Mcaawhile,  Ihcte 

rived  from  medical  ])ractioe.  on  tlie  lOUity  tt  a  certain  way  of 
perceiving  dlse.isc,  can  lead  to  no  dflei»1oa  aa  to  lia  Ir^tik,  aad 
yet,  at  this  reiult  only  is  it  {wssible  to  arrive.   Hov  aluiO  we 

establi'kh  it  ? 

All  the  world  is  at  one  on  this  point,  tliat  disease  prcaappMaa 
life.  In  a  dead  body  there  is  no  disenre.  With  death,  life  and 
disease  disappear  simultaneously.  This  consideration  led  the 
older  physioaaa  to  assume  disease  lu  be  a  self-living  or  even 
animated  essence,  which  took  its  place  in  the  body  along  u  ith 
(he  vital  principle.  Many  went  so  far  as  to  define  disease  as  a 
combat  between  two  contending  pri»ci|iles,  the  innate  life  and 
an  intrusive  foreign  hody.  But  all  cane  hac'K  to  life  as  a  preli- 
minary cnndilion  of  disease.  The  view  was  first  1  jst  in  the  old 
Lcydcn  H:hool ;  from  Itocrhaavc  emanate*!  the  dogma,  which 
hb  pupil  Gaubius  Ldaced  at  the  head  of  his  h  ng  used  "  Hand- 
boik  of  General  Pathology,"  the  firs.t  written  on  the  subject : 
Morbus  est  l  ita  prater  mUurnm.  Disease  is  life  itself ;  or,  to 
speak  more  correctly,  it  is  a  portion  of  life. 

I  his  assumption  dis]>l  ced  !!ie  anforlunate  dualism  which  had 
so  long  d<ini;n;tcd  ii,cdieiin' ;  ir,  at  least,  it  ought  to  have 
dis|  Inrri!  this  ih;a!isin  l;i  rw i  l-ti  hfe  atnl  disease.  If,  ncvcrthc- 
le  -,  ■•.  ha^  i-.ut  coiri|lrti'ly  :e  this,  and.  if  niorc  than  a  century 
his  jjeen  leijuircd  to  hrcak  up  the  sf.ll  constantly  existing  dis- 
snnance,  tlie  reason  lie-  in  the  diftically  ■  f  tiiidiu;;  a  sali-factory 
c  nccptioii  (.f  life.  And  here  the  iplesli  iii  must  not  t  c  pasfcd 
by,  Where  has  life  it,  sj  rcial  -cat?  i'hi  leJcs  !  it,t  /  John 
llunter  went  back  to  tlie  a-icient  view,  alicady  expressed  in  the 
Mosaic  formula:  "The  life  of  the  body  is  in  its  blood." 
Fl  urcns  hclicved  that  he  had  found  the  seal  of  li*c,  the 
vital,  in  the  central  nervous  sy-tcin,  in  t;  c  iiudulla  1  1  h  ngata. 
The  one,  like  the  other,  f.nind  hinisclf  f  hlig.  il  to  institute  ex- 
]'i  innrn'.:-  on  living  anini.aK  for  the  invcstit'aiinn  of  this  difficult 
jur  ;i  in.  Tliercii  i:h  the  cxpcriuicnial  method  in  the  more  strict 
senM!  began  l:>  [>a.~  i:i-.o  ibe  practice  of  patllologillS.  Vivlsee* 
tion  Wianie  a  r(  gnlar  aiil  to  resrarcli. 

Certainly  tlie  e  n  i  li  rati.m  th.at  a  knowledge  of  life  can  only 
be  olitained  on  llic  hving  being  w.-ls  lou.r  pie  ent.  Hcyond 
doubt  it  was  alreidy  foruiovl  in  aiitiipiity.  Hut  it  is  dilTicnlt  to 
determine  with  .leeuraty  the  tiuic  when  it  first  liccatne  practically 
active.  Uncntam  statements  only  on  the  subject  are  available. 
Zacharias  Sylvius,  a  physician  of  Rotterdam,  who  wrote  the 
preface  to  the  Dutch  edition  of  Harvey's  "  Exerdtatione)!,"  calls 
to  mmd  th^  tale  of  Democrilus,  whom  the  Abderites  regarded 
as  insaai^  ?^a»e  they  saw  him  connaaUj  engafcd  in  i^vise» 
lion ;  whaa  however  the  great  Ilippocntea  waa  aeni  for  to  cwo 
hin^  he  folly  recognised  the  value  of  Us  praoeedingts  aad  de- 
daicd  that  all  the  Abderites  were  Inaatici,  aad  that  Dcnocritai 
alone  was  iaa&>  FMfaably  this  atotry  baa  lie(a  narrated  at  the 
*  Abderilea :  hat  It  still  ahows  that  vMaae- 


espeaae  of  die  fDod  Awmiwa  > 
ti(Mi  already  *'bgr  ia  die  air.''  I  will  aot  attempt  to  decide 
whether  it  la  tma  that  the  leaelwrB  la  the  Alexandrian  school 
actnally  availcd  themselves  of  tlie  permission  of  their  king  to 
dbseet  crininab.  The  ooly  condusioa  which  I  can  derive  from 
these  tales  is  that  researches  on  animab  mu<t  surely  have  at  that 
time  been  already  practised.  For  whoever  rcflecu  on  the  vivi* 
section  of  men  mast  acknowledge  that,  especially  at  a  time  when 
the  anatomy  of  animals  formed  the  foundation  aiFBMdka I  study, 
vivisection  had  certain^  been  pcevionsly  done  on  animaU.  In 
the  »cho<l  of  the  empMes  whicn  proceeded  from  that  of  Alex- 
andria, and  in  which  necro|isy  wo^  taught  as  the  chief  mcan^  of 
knowM^  experiment  al  i>  api'cars  as  having  a  recognised 
claim :  m  the  celebrated  formula,  which  has  been  Gall«i  the 
tripod  of  the  empirics,  and  n  bich  served  aa  the  programme  of 
their  school,  deliberately-planned  experiment  is  expressly  men- 
tioned (^iwuci^  4  dht^xMn  rkf^it).  Only  it  is  not  evident  to 
what  extent  this  research  on  living  animah  was  carried  on. 
Hence  it  is  abo  nnprofitahic  to  inquire  what  aitvantage  of  any 
kind  ancient  medicine  derived  from  vivisectr  n. 

In  fact,  the  first  great  and  distinctive  example  of ^>ucccssful 
vivi«ection  which  the  history  of  medicine  knows  is  that  of 
William  Harvey.  The  foundation  of  the  doctrine  of  tlie  circu- 
latiw^  whidi  in  the  main  was  experioKntal,  has  radically 
chag«td  the  whole  dfaectioa  of  the  thon^  of  phyridaoa. 

•  ••  H»r»«ji  Tiefck.  An«t.**  Kotcrod..  I'^rt.  "PracFatii:  DemocHtm 
takrauiiiuu  openim  naiura  psnaruuiDf ,  cum  sei;»/idis  ijii.iialilius 

GOOHparviur,  nriitinishin  fuit  iasantts  ab  Abdciitu;  ^lui  muctAii  soncm 
li— bisailisijaiaai  Hifipoctaicm,  nt  OH  oiadieiiMHnfaoerei  mcmcn  lae  almt- 

~  M  aAnait  DwMcmiin  wmMba  I 
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Had  ire  tfiii  one  emunple'aloae  it  would  be  mffident  to  prove 
lirilliMitly  the  ntility.  ye*,  the  indispenttbUity.  of  TiidMcdoa. 
Never  hu  a  dopna  firmly  established  by  the  tradition  of  centuries 
md  every  kind  of  aatbority,  which  in  truth  formed  the  central 
pafalt  of  a  powerful  and  generally  acknowledged  system,  been 
nnnihilated  with  such  a  headlong  downfall.  In  complete  recog- 
nition of  the  importance  of  such  .n  man,  Albert  von  ilaller  said 
that  Harvey's  naste  was  the  second  in  medicine,  that  of  Hippo- 
cntes  betw  the  first*  Bat  it  wan  n  difficult  step,  to  advance  a 
Hew  mmI  uatlnrd'Of  dricii  ii  I  wl:i<.h  interfered  with  science  in  $o 
nvolntioonry  n  manner.  Having  he>iiated  long  whether  he 
should  publish  bis  discovery,  and  when  he  at  last  carried  his 
resoUUion  into  effect,  the  great  vivtsector  cried ;  "  Utcnmque 
■it,  Jem  jacta  est  alea,  «pes  mea  in  aniantium  verilitb  et  doc- 
tomm  animorum  candoroita"  (loc,  cit.  p.  Si). 

It  is  certainly  due,  even  in  the  present  d.iy,  to  tlic  ]  urity  of  a 
truth-loving  and  cultivated  mind,  to  exonerate  Harvey  from  (lie 
re;iroach  of  heartle&sncs.s,  j  crbaps  of  brutality,  of  which  niir 
anii-vivisectionisl.*  are  so  liberal.  His  new  l.tiowlclgc  h.id  co  t 
the  lives  of  many  animals ;  he  »il;>rtf  l,  as  he  hiuiscll' ^.ly^,  "  cx 
vi\-or«m  (cx[)ericnJi  can  .i|  iii~seelione,  artcriarimn  a]H:rtiinie 
disquisiti  nueiiue  Uiul'imo  And  yet  that  was  the  U  ast  shing 

with  which  he  was  rc|  rtvachcd  ;  even  kiiij^s  at  that  time  were  fo 
little  tcnder-hcartctl,  or,  1  may  say,  willi  an  op^wnent,  were  so 
brutali  wi,  that  Kiiiij  Charles  I.  tound  pleasure  in  seeing  the 
ctpc-rimciit  -  rl'  his  bt>iiy-[iliy^iciiin. 

On  the  otliL-r  liaiifl,  ader  M,ilpi)»hi  had,  still  in  the  same 
century,  deuj<-iii-.",r;U<'.l  tin:  li  -N^  (it  hl.unl  in  the  cai'iliaiies  <jf 
living  animal-,  ami  alter  l  ur  ccnlury  has  added  the  knowledge 
if  the  exi--tciicc  i/f  an  actual  ca;  illary  wall,  the  doctrine  of  the 
circulation  apj  ears  so  self-evident,  it  has  !>o  thoruugldy  entered 
inM  the  ideas  of  ail,  that  it  already  requires  a  peculiarly- trained 
mind  to  comprehend  the  opinion  of  the  older  physicians  on  the 
1  )cal  relations  of  tbe  cttirent  of  tbe  blood.  Whoever  goes  un> 
prepared  to  tbe  stndy  of  the  medical  classics,  falls  from  one 
mbttivdentandiiiig  into  an'  thcr.  The  ideas  of  the  nature  of  local 
processes  are  entirely  changed,  and  yet  the  drcniatioo,  the 
cepillary  certainly  more  than  thit  of  tiieliifer  VMid^  liaids  in 
the  forcgrouKd  ut  i>aihulogicaI  hrteiMt  ehiioet  note  tlutn  in  troth 
U  thottld.  The  widelj  eompfdwrntve  doctrine  of  inflamnuUion 
and  new  powtb^  witliiii  wldch  ncerly  the  greater  port  of 
practical  cases  oocof,  was  founded  oa  esperimeBts  on  the  capil- 
lary circulation ;  Bot]e»M>«astbedactnne«fdbecnie  of  local 
diseased  pncesscs  of  most  varied  kinds. 

Even  the  woiai  opponents  of  \ivisection  recognfae  Harvey's 
Mrvtete.  But,  say  Ihej,  since  then,  nothing  more  of  importance 
has  beco  aeeompluhed  hr  vivisection.  They  do  not  Itnow  that 
it  is  precisely  that  depsrtmeot  of  tbe  doctrine  of  tbe  nraccas  of 
the  circulation  which  embraces  tbe  vital  pri^ierties  of  UK  oi]gans 
of  circulatMn,  which  is  entirely  unmentiooed  by  Harvey. 

On  what  does  tbe  activity  of  the  heart  depend?  What  in- 
flnence  do  tbe  vessels  exert  on  tbe  propulsion  and  distribution  of 
the  blood  ?  What  share  fiiUs  to  the  arteries,  what  to  the  veins, 
what  to  the  capillaries?  All  these  questions  are  of  the  highest 
practical  importance,  and  none  of  them  can  be  investigated 
otherwise  ti  an  by  experiments  on  animals,  I!ut  Harvry  could 
not  attack  thoc  quels' ion^,  because  in  bis  time  minute  anatomy 
Mas  nut  yet  dcvrl .  pcd.  Who  knew  anything  uf  the  nerves  of 
the-  heart,  -ir  1  t  tlit--  vc--cl-?  Who  bad  any  I'.iitMn  to  the 
p:irtu:i[  ati  >n  in  llic-  isl.iiiilestatii  ns  of  the  action  of  the  heart  and 
blLiod  vc'-sel  -,  on  the  jiart  of  the  tin  ve-^,  whIch  Sippljrflieparkjtal 
structures,  c>|)ccially  the  tine  mu?c!es 

An  interval  of  two  centuries  again  intervened  before  Edward 
Weber,  by  ex[>eriiiicnt  on  the  vagtis  nerve  in  a  living  animal, 
first  revealed  the  niysterv  uf  ihc  iniicrNati  in  of  ihc  heart;  and 
this,  again,  in  a  quite  uncxpcclcfl  aud  unprecedented  manner  ; 
and  betorc  cur  m.w  so  much  al  used  friend  Claude  Bernard  like- 
wise >howe<l  on  n  livmjj  animal  the  influence  of  the  sympathetic 
iier\e  nil  the  ves.scls  of  the  head  and  neck. 

Now  for  the  first  lime,  and  throujjh  numeron-.  other  experi- 
ments which  have  tended  to  this  end,  we  undcrst.itid  the  circula- 
tion in  its  special  characters.  Tbe  pulse,  thai  so  highly  treasured 
object  of  the  old  .symptomatology,  allows  itself  to  be  interpreted. 
It  is  to  ns  no  longer  the  sign  of  this  or  that  disease,  bat  the  sign 
of  the  existei'oe  or  non-cxi»tence  of  certain  activities,  of  strength 
or  weakness,  of  irritation  or  relaxation  of  certain  tissues.  Now 
isr  the  fint  tlnw  w«  ean  uadoawnd  in  its  udfaMual  peculiarities 
the  action  «f  the  hem  iudf  aad  theoeeratiMi  ea  It  «f  eeitthi 
snhs-  aiiceB'  candtta  paiMiia ;  aod  it  ii  notalnwet  iIbm  die 
drpanmcttof  ^Maicaor  thevilvc^  to  which  alone^  aad  with  a 


scorn  that  cannot  be  rlg^tlf  uadentood,  tte  aqtt^viviteeiecs' 
point  on  account  of  their  incuiability,  but  alio  the  depeilmeBt 
of  iebiile  diseases,  wliidi  wc  arc  in  a  pasi^on  to  totvtgr  u  well 
with  reiiard  to  their  sympteM  as  to  thdr  natnre  and  their 
re  salts. 

The  length  of  the  interval  of  time  betw  een  Harvey  and  the 
more  recent  experimenters  on  the  iimervation  of  tbe  vascular 
apparatus  is  explained  by  tbe  circumstance  that  in  that  inter- 
mediate time  two  entirely  new  studies  had  to  be  created,  to  both 
of  which  the  discovery  of  the  circulation  was  an  inijuUeanda 
preliminary  condition.  I  mean  phjrsiology  and  general  patho* 
logy  ;  thus,  indeed,  both  these  studies,  which  are  to  be  regarded 
as  the  chief  sufport  of  the  experimental  method,  and  iidkich  it 
was  originally  the  custom  to  compriss  under  the  name  of  "  Insti* 
tu;ioncs  Medic;i.-."  Hermann  Bocrhaavc  had,  in  his  profesEor- 
ship,  ciHiduneil  tlici;i,  an.l,  indeed,  had  even  united  them  with 
practical  mciiicinc  ;  under  his  pupils  the  division  of  labour  com- 
menced, and  the  formal  separation  of  the  studies.  Haller  was 
tlie  special  cre.itor  of  phybiologj'.  His  experiments  went  first  in 
tlic  <lirectii«n  of  exploring  the  vi;al  pmpoities  of  individual  parts 
of  the  body,  of  single  tissues,  as  would  now  be  said.  Among 
these  prcq  crties,  followiiij;  ihc  dbitir^ished  Glisson,  a  man,  it 
sfC'iiis  to  me,  tu>t  even  now  siiU  ctently  honoured  in  his  country, 
he  a5^igne<l  a  |Tr  mincnt  place  to  irritability.  It  would  lead  me 
too  far  if  I  in  this  jdacc  desired  to  attempt  to  show  forth  indi- 
vidiially  the  e  mcmoral  le  researches,  the  cnm]irchcnsion  of  nhich 
wa.s  rendered  cn'.iemcly  ditiicnit  by  tlic  then  not  yet  ■ufTiciently 
complete  ex]!lanatKin  uf  the  in  itinii-:  "  Mutability  "  and  "con- 
tractility." For  our  purpt>  e  a  sulticicnt  to  point  out  that  here 
for  the  nr-f  time  nerve  and  muscle,  the  two  most  highly  <lcvelof  ed 
and  thereby  most  energetic  portions  of  the  animal  liody,  were 
made  the  subjects  of  experiment  with  regard  to  their  special 
forms  of  activity.  Contraction  and  sensibility  apj  ear  as  the 
special  si^i  of  living  activity.  Therewith  the  question  of  the 
basis  of  living  activity  was  so  nearly  approached  that  Ganbinr, 
who  at  the  saiM  time  laid  tlw  famdathms  of  general  pathology, 
indieated  the  vitd  foree  aa  the  KNuree  of  oontniction,  without 
||iiii«fkiither.< 

Ami  ^ese  beginnings  was  developed,  at  fint  ii  •  vCiToliaeBC 
and  eqvallv  unpralitaUe  aaanaer,  e^edaOf  clcuded  specn- 
lative  vitalttm,  the  doctrine  of  Sk  ia  iti  modem  form.  It  has 
Rtpdrcd  Biidi  ledger  labonn»  moitlf  eanoimental,  to  anive  at 
a  great  and  practical  result  in  mite  of  all  deviatioBt.  Yttm  the 
conception  of  Irrit^lity,  originally  created  by  Glisson,  that  of 
contractility  has  gradually  become  separate:  and  the  contrast  in 
which  Haller  placed  irritability  and  sensibility  with  reg'.ird  to 
each  other  has  been  disiolvcd,  by  the  fact  that  contractility  and 
sensibility  are  regarded  as  two  special  forms  of  expres&ion  of  life 
connected  with  various  elencnte,  and  are  subordinated  to  irri- 
tability as  the  general  expression.  In  this  sense,  irritability  and 
vitality  are  nearly  identical.  Both  are  properties  of  tissue,  and 
as  such  directly  or  indirectly  accessible  to  treatment  and  ex* 
pcriment. 

In  fact,  experimentation  is  now  rather  directed  to  the  tissue 
iliclf.  Galvani's  discovery  of  electric  contractions,  the  labours 
of  Alexander  von  Humboldt  on  irritated  muscle  and  nerve- fibre, 
and  many  other  contemixjrancous  researches,  afford  evidence  of 

the  chans^cd  direction  in  which  the  new  biology  labourcil.  More 
ari  l  more  -anls  down  the  mysticism  of  the  spirit-,  of  life  ar.d  of 
di5c.is.c,  the  .'peculation  xs  to  on  individual  vital  force  ;  and  from 
gcrcratii.in  to  r;cneratiun  medicine  a-:-umed  more  and  more  the 
character  li  a  real  natuial  science.  The  ol>NCUrity  which  had 
dominated  e-iHJci.'iMy  llic  ncivou,;  system,  di-a[i]H-arcd  under  the 
common  labours  of  anatomists  and  ex]  erimcntcrs  ;  and  csj  ccial'y 
since  Charles  Bell  taught  the  difference  of  the  nerves  hlther!<> 
considered  as  similar  in  nature,  and  thereby  opened  the  road  to 
research  on  tbe  special  importance  and  power  of  the  single  divi- 
sions of  the  central  nervous  system,  one  work  after  annther  has 
appeared,  which  has  diffused  new  li^;ht  on  this  dit!;cvilt  ami 
crmplicatcd  mbject.  It  is  impossible  to  go  through  all  these 
wor'r;s  on  tliis  occa-.ion,  and  it  would  be  5u;ierllui>us  in  an 
assembly  of  such  accf  mplisht-d  men,  many  of  whom  have  them- 
selves laboured  in  this  s;lr>rious  work. 

I  will  now  only  briefly  point  out  that  among  these  labotUN  a 
constantly  dearer  and  more  triumphant  idea  has  advanced,  wbidi 
in  its  b^nnings  reaches  far  bock  into  past  time— namely,  the 
idea  of  the  proper  life  (vita  fr^ria)  of  the  tissues.  Every  new 
form  of  expmment  which  is  devised  renders  new  parts  aeoesriUe 

'  Caubiu.  Imtitui.  Path.  Hed.,'Pbys.  "YisvhdsseUisitr^lDad 
ad  coBUctuB  ImtamcBii  w  connahil.'*^ 
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-  to  ioentific  examination,  and  with  each  step  in  advance  we 
tmffinti  WOK  clearly  convinced  that  life,  regarded  as  a  great  unit 
in  the  otihUshed  »eni>e,  is  a  pure  fiction,  arising  from  the  obser- 
vation that  in  the  hierarchical  organiiiation  of  the  hauian  body 
certain  organs  attain  so  elaborate  a  structure,  and  thercslih  so 
great  importukce,  that  they  with  complete  right  merit  rhc  nainc 
of  vital  organa.  And  a-,  amon^  ththc  organi  the  nuyhiiiii  c'- 
loiteafa  possesses  the  grc.i'.i.-^t  imiiortaticc,  it  is  easily  comprehen- 
sible that  the  idea  shoulil  aiUc  that  it  mit;ht  really  be  the  seat  of 
life.  Uul  we  know  now  that  life-  i>  a  c  ollective  functional  action 
of  all  parts  of  the  hi^fher  or  vital,  a  ^  well  as  of  the  low  cr  and 
less  important  ;  and  that  tlicrc  is  no  one  scat  of  life,  hut  that 
every  Ir>ie  elementary  part,  c-pecially  every  cell,  is  a  seat  of  life. 
In  I'iological  research,  also,  as  well  as  in  p ithological,  we  have 
arrived  ;it  a  iimltiplication  of  foci.  Of  course  the  number  of 
vital  foci  is  much  greater  than  that  of  foci  of  di>ca>c  can  ever 
be  ;  and  hence  di-ca-e  and  life,  or  to  Speak  more  accurately, 
diseased  and  he.dtliy  life,  can  very  well  coexi-t  i:)  tlie  --auie 
■  a^ani  m  ;  a!unv-,  nvevcr,  ^f>  that  di-casc  signir.^  -.  .i  rc.lucr:on, 
a  miiius  of  healthy  life.  iJy  this  research  \»e  have  even  re- 
discovered the  lun^do^t  e-sence  of  disease,  not  indeed  in  a 
spiritualistic  form,  but  as.  a  quite  material  ent,  a  genuine  incar- 
Bate  thing— <A<  mlUnd  cdi. 

Has  all  now  prodtioed  advantage  ?  Was  it  worth  the  trouble 
toiaflictiMinoasoBMnyaaiiiiab?  toUUsomanyanimab?  Is 
fhait  •  Mally  jattifiabla  daiai  tat  atlowii^  the  experimental 
awdiod to praeeedttin farther?  Ween  ■nswtraUtlHw qua- 
tioni  OMMCBillf  in  tiw  tBxm&n,  Not  avarf  ixpaiimait  on 
I       oimdi  baa  raanlts  as  great  as  that  of  Gahrani,  resolts  which 
have  not  merelj  lad  to  a  new  and  eflectlTe  method  of  treating 
rtlifiif   flicliiQlTurspjf ;  which  have  not  only  diadmed  a  large 
new  tnnlorjr  of  vital  praeesaea,  but  have  snpplied  the  first  ]ire- 
limlnarjr  condition  for  an  incalculable  number  of  die  most  im- 
I        portant  teefanictl  anaagements,  the  knowledge  of  the  natural 
I        ooune  of  events.   But  galvanism  might  yet  appear  to  limited 
and  timid  heads  as  an  nstmctiTe  and  refreshing  play,  for  the 
rea«on  that  not  every  result  of  true  ob^erv.nion  of  nature  is 

i usually  brought  forward  at  once,  and  that  ih-. eitliele.ss  it  may  be 
of  the  highest  practical  value.  The  cellular  theory  and  the 
proof  of  the  vita  propria  sm  eMitarb  are  in  themselves  very 
abstruse  things,  and  no  one  can  core  patients  by  their  means 
witlioat  nndmtanding  something  further.  And  yet  tbey  have 
hecome  the  foundation,  yea,  in  a  certain  measure  the  security, 
for  localising  therapeutics,  and  they  u  ill  surely  become  more  so 
from  day  to  day,  when  first  matena  mcdica  in  its  wider  extent 
shall  h:u  e  (;onc  on  the  way  which  toxicology  has  llliendy  fuf  a 
lonj  time  fnlli>wed  in  a  manner  so  rich  in  results. 

How  then  can  a  great  result  tu  the  -ciciico  of  healinf;  be  ex» 
pected,  if  research  in  animals  be  cut  off?  For  a  long  time  no 
remedy  has  been  more  r-ipidly  recognised,  or  more  extensively 
used,  than  chloral,  the  etTcct>  of  which  were  discovered  and 
established  cxpcrimcnlally  by  llcrr  O.  Liebrcich  in  my  lahoia- 
tory.  How  would  it  have  been  pa-.sible  to  know  h<iw  lo  iisccr 
tain  those  effects  without  experiment:,  on  animals?  The  animals' 
friends  say  to  us,  "  Then  try  the  new  medicine  on  y(iur-.clvcs  !  " 
Tbey  refer  u^  to  the  proving*  of  medicines  liy  the  homaopaths. 
IJot,  quite  indejicndently  of  the  fact  that  llie  pruvin|»s  of  the 
homoeopaths  have  not  tauj^ht  t  >  rcc  i^n;-c  one  -ingle  new 
remedy  which  can  be  compared  even  at  a  distance  with  chloral, 
and  that  these  provings,  even  in  regard  to  already  know  n  reme- 
dies, do  not  in  the  least  correspond  to  scientific  investigations  ; 
that  thus  they  cannot  be  altogether  regarded  as  an  original  ex- 
ample— one  will  yet  not  be  able  to  earnestly  desire  that  very 
dimicatt  poiaiiilr  poisonous  bodies,  should  be  made  the  subject 
I  nf  aalf-«ainrimiii>alliiii  by  physicians  or  other  men.  This  kind 
I  of  manlitr,  wMdt  fasbfafc  ti.|>uhncals  on  aafanals  and  counsels 
Mparfments  on  oac^a  own  life  or  on  sick  men,  mi».ses,  in  fact, 
the  6fBt  fonndatiMis  of  ImdllgMt  examination. 

I  The  proof  of  the  great  inporlanee  of  hygiene  and  prophylaxis 

is  inflier  superfluous.  If  anv  daa  of  men  has  tieen  active  in 
tUs  direction  it  is  sorely  neoeal  men.  Never  has  Aere  been  n 
want  of  zealous  Iwgieniats  among  them ;  and  when  a  great 
problem  of  prophyuids  was  to  be  M>lved,  one  might  lie  smc  of 
finding  medical  men  engaged  in  the  work.  \Vc  are  so  accus- 
tomed to  this  obligation  that  we  always  regard  hygiene  and  pro- 
phylaxis as  belonging  to  medldne,  and  to  no  other  science.  But 
k  u  empty  talk  when  it  Is  said  thst  prophylaxis  will  render 
tbompeutics— yea,  even  in  a  certain  dq;ree,  medicine — supcr- 
flWNU.  1'he  arrangement  of  this  imperfect  world  is  such  that 
dme  snrelly  will  be  sick  as  long  as^mea  exist;  and  we  ere  not 


afraid  because  of  the  threat  that  there  will  be  no  further  need  of 
us.  Not  even  through  the  os-dstance  of  hwiene  will  people  be 
able  to  do  without  us  ;  and  still  less  witbont  expeiment  on 
animals.  Will  even  the  hygienists  be  condemned  to  test  the 
various  "  causes"  cold  and  warmth,  dryness  and  moisture,  dust 
and  n  ixi  lus  Ra'ies,  micrococci  and  bacteria,  on  their  own  persons, 
111  :ii;i<:r  that  they  may  from  such  sclf-o'iscrvati  ins  determine 
ihtir  effects,  and  formulate  laws?  Intellifjent  Governments  will 
Comprehend  that  it  w  juh;  Ik:  au  act  of  madness  to  sacrifice 
Imman  life,  merely  becau-c  it  occurs  lo  a  small  nmnlier  of 
VK-rsons  that  it  criminal  to  sacrifice  the  lives  of  animal*. 
Me<lica]  men  are  alrcaily  more  exposed  in  epidemics  of  all  kinds, 
in  the  performance  of  their  duties  in  hospital)!,  in  the  country, 
in  their  nocturnal  visits  to  the  sick,  in  operations  and  necropsie--, 
than  any  other  class  of  the  comniuiiily  as  a  rule  ;  and  it  requires 
all  the  blindnes-  of  the  animal  fanatics  to  require  abo  of  them 
that  they  s'lr.uld  test  on  their  own  bodies  the  remedial,  or 
poisonous,  01  in'.lilTerent  action  of  unknown  substances,  or  that 
they  sh'>nhl  determine  the  Unit  of  fiinHlisihlff  donoi  hf  oLati n 
tions  made  on  themselves. 

In  the  name  of  humanity,  of  mor.Tlity,  of  religion,  the  Mi)>- 
pression  of  experiment  on  aiiimaL  is  demanded.  For,  in  fact,  it 
IS  not  merely  vivisection  that  is  in  que<tion,  but  experiment  on 
animals  ;  that  is,  the  experimental  method  in  general.  When 
the  term  vivisection  is  used  it  is  made  to  include  in  like  manner 
all  painful  actions  in  which  there  is  no  cutting  ;  indeed,  to  pre- 
vent any  misconception,  not  only  physiolo(;ical,  but  also  patho- 
logical and  pharmacological,  cx|Kriment.s,  aie  expressly  inuuded. 
TAt  crittrioH  is  p<nH.  E/m^Mi^  if  wlanl,  im  tMt  mgr  »/ 
t»p<rim*iU,  pain  u  imJIitUtt  cm  am  ammmt  it  tir^uv  amimah, 
and  so  fer  inunoml,  and  contrary  to  religion.  With  dds  defini* 
tion  «f  toitaw  of  wiinHds  it  might  be  possible  to  airive  at  eiecp- 
tioaalieenlMlHrMfiyligitloothcr  callings  or  men.  Thedo^ 
fandei%  nllo  m  a*  nanng  of  their  dogs  oAen  use,  or  came  to 
be  used,  mediods  fill  of  tortnre  andpaininl  chastisenent,  would 
readily  come  into  great  danger.  Ine  improvement  of  horses 
for  certain  porpotes  would  hat'e  to  be  entirely  put  down.  A 
great  part  of  our  domestic  animals  would  have  to  remain  un- 
trained, so  that  pain  migfat  be  spared  to  ihem.  We  should 
perhai>s  arrive  at  condltlooB  siiidhr  to  Aose  ptodnced  hf  the 
wild  do?s  in  Turkey. 

Indiviilual  aiUi-viviscctors  arc  at  least  so  far  consistent  that 
they  would  see  the  slaughter  of  animals  also  forbidden.  From 
the  v^^etarian  stnttdix>int,  the  opposition  gains  a  kind  of  syste- 
matic aspect.  Thus  Hen-  von  Secfcid '  demands  a  vegetable 
diet  and  the  prohibition  of  viviscctors ;  but  as  he,  as  a  vcjce* 
larian,  has  no  need  of  fle-h,  he  is  strongly  inclined  to  make  still 
further  concessions.  Thus  lie  icjctt^  hunting  for  the  purix>sc  of 
plea.sure,  but  cannot  altogether  liisiscnsc  v  ith  it  as  a  means  of 
defending  life.  Others  go  still  further,  and  sacTifice  also  war. 
The  principle  can  scarcely  be  denied,  that  death  is  wor.-c  than 
'ortuic.  l  it  le  could  scarcely  be  a  criminal  code,  which 
]>umshes  the  premeditAtcd  killiiii,'  of  a  man  Ic^s  severely  than  the 
torture  of  a  iii.Tn.  Not  without  n  ason  1-,  it  alleged  that  a  man 
wlio  -till  remalll^  alive  after  h:s  m^sileeds  may  recover  and  attain 
to  a  complete  or  entire  enjoyment  of  life.  Grounds  of  roitigatioii 
in  ca^-cs  of  muriier  and  manslain;hter  are  allow  eil  also  to  men ; 
I'Ut,  as  a  foundatii>ti,  the  extreme-t  injury  which  can  l>c  inflicted 
on  man  is  .always  and  ever  where  the  most  sever!  ly  puni'-hed. 

As  reg.irds  animals,  the  :uiii-vivi  ixtm  ,  on  the  contrary, 
ojnsider  t  iiture  1  1  tx?  woise  thin  death.  Although  they  reject 
every  torturing  or  jiainful  mcth  w!  of  death,  even  for  cattle,  they 
without  the  slightest  consideration  cause  animals,  even  hii;hly 
organi  cd  one*,  to  be  slaughtered  or  killed,  not  only  for  eating, 
but  also  for  other  purely  subjective  reasons.  They  go,  indeed, 
so  far  as  to  demand  that  an  animal  which  has  survived  vivisection 
shall  be  kOled,  although  it  might  possibly  still  enjoy  a  long  and 
happy  life.  Is  there  any  Icme  in  this,  or  any  morality  ?  How  ? 
May  we  have  the  raht  to  kw  an  animal  on  any  groond  of  poUie 
HtilMjr*  to  eat  ita  mah!.  to  aoU  its  skin,  to  pomd  its  beoea  to 
■wnreflBrdHifidil?  nadnewenot  to  have  Oe  ligjit  of  nb- 
iectlag  it  to  sdentifie  reseaicb,  wMch  we  institnte  on  entirely 
Ideal  grounds,  or  on  the  grounds  of  the  public  weal,  hi  which 
we  even  perhaps  run  the  nik  of  bcoomfaigffiBeaBed?  It  will  be 
difficult  to  assume  that  we  institnte  researches  en  t^andets  or 
splenic  fi^ver  for  pleasure,  or  to  pass  away  time,  or  without 
knowledge  of  the  great  danger  of  inoculation.  Whoever  allows 
hiflisdf  the  light  to  kill  aoinMlf»  has  no  ri^  to  forbid  physi- 
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eUnt  to  virkeet  aaimd^  Car  espetkMoUl  pmyw,  or  to 
take  Buafid  operations  of  any  other  kind. 

or eoune  we  cannot  desire  tket  tbe  mlsase  of  Ak  rifht  should 
eteapc  puni-shincnt.  For  H  is  with  mch  an  abuses  net  wift  the 
fvodoctioa  of  poiOi  that  tortare  of  animals  first  oauMs  into  openti- 
lion.  Were  every  production  of  pain  in  itself  an  act  of  tortne, 
mnishineBt  oaght  to  be  inflicted  on  a  veterinai^  surgeon  when 
Ofieiates  on  a  sick  boisefor  the  purpose  of  coring  it.  Culpable 
of  animnL  lies  Inrforc  Oi!,  when  pain  is  inflicted  on  nn 
in  a  uvek'ss  mnnncr,  and  uitnoM  fmrposc.  Kimcc 
can  be  taid  agaiiM  the  view  that  every  expcrimcntcr 
shouMfbe  snUjcct  to  official  iivspeclion  ;  hut  surely  thi>  doe^i  not 
require  a  society  f.ir  the  protection  of  animal.-;.  He  who  has  a 
greater  interc  I  in  diiinestic  animals  tban  in  <icience,  that  is,  in 
the  knowledge  of  tmtb,  i.s  not  qualified  to  lie  anoAcial  controller 
of  scientific  affairs.  To  what  would  it  Icid,  if  an  experimenter, 
who  had  commcuccd  his  cxpcriincnt  in  good  faith,  h.id  pcrhnp^ 
o  answer  to  some  layoian  during  the  ex|)crin»ent,  or  to  .i  Ui.i;;iN- 
trate  afterwards,  the  cliaigc  that  he  had  not  selected  some  other 
method,  or  itome  other  InRtmnenls,  or  perfan|iB  some  other  ex- 
periment ? 

No  :  here  is  no  <|Ucstion  of  objective  right.  .So  long  a>  perfect 
liberty  i'i  left  to  every  po^scs^or  of  auiiiiaK  to  kill  hi^  animals,  he 
they  Wild  or  t.inif,  at  any  time,  ajxl  .-»cc<ir(liti;»  lo  Ins  own  judg- 
ment, NO  long  uuisl  it  aUo  Ic  per:ijilteii  that,  fnr  cicnliric  ends, 
and  tha-.  on  puicly  internal  ^rounil-i,  cxpcriuicnl-.  ^luniM  Ix-uwde 
on  living  aiiimals.  Rut  tho  ntcrssity  of  such  exrierinirnt-.  can 
naturally  only  Ik-  Jeciiittl  liy  (lie  iutjuirer  hinis.jlf ;  .i.  to  the 
choiix-  <>'  rl.m-,  iinif,  llie  admit- -ion  of  slrajii^ers,  lie  uiay  be 
requiic'l  to  ci);iiiiuinicalo  with  the  ink|>ccli>'  ;  hut  the  carrying 
out  oT  the  exjicri.-iient  mii-t  icniain  in  his  own  hands.  So  we 
nndcr  tan  !  ilic  cxpn  ,  io:i  of  the  freedom  of  scieuec. 

\\  !i  !t  i-  ..lijr>tc<l  t  I  11^  IS.  that  it  is  the  outraged  fcelin;.;s  of  the 
poi't  . or  of  hor^t  -,  |ict  'log-,  and  i>arlonr  c  ts  that  txi  ttc  him 
10  the  belief  that  the  sinie  thing  may  happen  tr>  hi-  btl  ivcd 
aniin4l>  n-  to  the  ariimals  in  the  learned  institute.  \Vc  can  sym- 
pathi-e  wuii  luni.  We  woulil  force  no  one  to  drlivor  to  us  hi^ 
favouriic-,  no'  w '»hl  we  tteal  them.  Wi  rt  liilicr  of  the  t«o 
to  Oxur,  ])r 'hal'ly  in  every  country  the  intcrvcn'i-m  of  the 
ma.;istrite  would  be  called  on  with  ciT.-ct.  Hut  we  al«o 
require  that  the  (Us|^>o'-al  of  the  life  and  maintcnajicc  of  those 
aaim  iU  which  have  come  into  our  pos«e.ssion  in  a  legiiitnate  way, 
shoni  %  not  lie  le.s^encd  to  us  and  that  we  should  not  he  con- 
sidered or  Hcelared  to  lie  i)  priori  rough,  void  of  rtinral  feeling, 
and  haibvt  HIS  standing  al^no^t  on  the  threabbld  of  crime.  I  be 
ethience  thxt  nonl  eamesmcss  is  fWlinc  in  modern  medical 
cMe<  is  nowbere  nAidntf.  Th*  reproMiii  dMt  Christianity  is 
iB^lerilied  by  vivisection  ia  mnthT  of  Abden.  The  esKeriion 
that  the  medical  jmith  are  ioevilably  "  hmtaliicd  "  by  dissection 
and  ^  iM  '   ioaii^  aaonnd,  MMIdMa  fromtha  airi  as  it  is  also  a 


ealu  nny  that  the  viviMCIfav  teadMnhane snfferedinjwy to  their 
morali'y 

At  iMst  however  there  is  no  gmind  to  fear  br  ideiice  itself. 
To  it  is  apitUcable  what  Bacon  said  of  the  sua :  "  Paiatia  et 
doacas  in^odimr,  aeque  taraen  poUuttnr." 


SOCIETIES  AND  ACADEMIES 
Pakis 

Acadenqr  of  Seteneca,  Autnist  l.— M.  Jamin  in  the  chsir.— 
The  following  ptpets  were  read :— On  the  formation  of  tails  of 
ecnneM  (•ecand note)^ by  If.  Faye.  Ilcrschel,  Ani^o,  Dchunay. 
and  other  astronomerii  did  not  tborougbly  study  the  laiK  of 
omels,  hut  Newton  had  already  given  a  quite  sufficient  explana- 
tion of  the  phenomena.  I1ie  tail  is  nothing  else— he  maintained 
— than  the  result  of  a  ontinual  emission  of  molecules  from  the 
head  of  the  omet.  It  is  very  much  like!  the  tail  of  nnokc 
emi'led  Sy  a  running  1  -comu'.ive,  its  outer  end  lieing  lost  in 
spAcc,  and  the  inner  o-ie  c  mtinnaHy  receiving  n  new  supply 
of  m  Icculcs.  M.  Roche,  who  hxs  made  the  necessary  cal- 
culiitlon-.  tnl  ing  aceouiu  of  tin-  repulsive  force  M.  Faye  ad- 
V  icate->,  his  wo  ke<l  ont  all  lli  ise  •.lia)>cs  of  tail,  vhich  wc 
w.tncss  reality. — On  the  c  [Uivalence  of  qu.idralic  forms.  Iiv 
M.  Iiniaij. — ( )n  a  modificatioa  of  the  electric  lainj;.  I  v  M.  !li!;iiii, 
being  the  re  uU  f  f  oUservations  on  llu-  electric  H;ht  in  varnum, 
and  in  il  s'.  1  vi-s  i  K  cnnt  >inin;<;  various  ^a-.c>-.  — On  the  pcr- 
chloricacil  ,  Iv.M.  Ikrihelot — On  the  IraveK  of  Nf.ncalch-Apo, 
by  M.  <,)n.itrrf:i^o».  Thi.  .-Vincricin  Tn  iian  uivicrli.  ^  a  \  iiiriiry 
to  the  nortli-wrstem  coaitts  of  America  at  the  beginning  of  last 


ccatttiy,  hi  teacdi  of  origfai of  hb  nee;  whikt  on  this 
he  leamad  and  wtraesMd  th«l  it  im  vniCeil  every  year  hf  whhe 
men  with  long  black  beardi^  ant  M.  QmmAvea  novea  that 
these  men  were  originally  fran  the  Lm-Oioo  iwamls.  On  the 
first  meteorological,  tnpagraphicaL  and  hydtofmpUcal  ofaaina- 
tions  at  the  fntuie  Fanaaaa  canal,  brM.de  Leisepa.  Sevanl 
maps  of  the  coa>t  are  prepared,  and  a  aeteonhiflMal  station  it 
opened  at  Colon. — On  the  appNeation  of  deelfonKiavepoireraiid 
of  M.  Plaatc's  Mxondary  piles  to  the  direction  of  alho-tatt,  hgr 
If.  Tiasaadier.  In  an  aero  .tat  which  has  a  vohime  of  aaoo 
litres  S'SO'n.  long,  with  a  dianwter  of  T'som.,  and  ean 
raise  a  weight  of  *  kihusraiones,  haviii(  a  Siemens  machine 
which  weighs  220  gramme^!,  and  a  aeouidaiy  eoiule  of  1300 
gramme-,  the  pro|>ul  ary  helix  makes  rix  and  ■  halFmolttMIB 
per  second,  and  the  Italloon  nci|uires  a  speed  of  1  metre  per 
second  for  forty  minutes.  The  small  .Siemens  machine,  with 
three  elements,  proluccj  the  work  of  i  kilogrammetre. — The 
element-  of  comet  c  of  18S1  (.Schaberle),  hy  M.  Bigourdan.  as 
deduced  from  ohserv.tlions  at  Vienna  on  July  18,  and  .it  Paris 
on  July  23  arnl  2S.  It-  brightness,  which  is  still  increa-ing,  will 
lie  on  August  23  ■•evcntcen  times  as  much  as  it  was  on  July  18. 
— .S|iectro  topical  ob-crvations  on  the  comets  i  and  r,  1S81,  hy 
.MM.  Ih  dloiiand  Tacchirii. — On  the  lengths  of  spectral  hand* 
given  by  cc)m|>iiiind-  of  carlioii,  by  M.  Iliollon.  —  On  the  con 
-tilution  of  comets,  by  M.  I'razinowski. — On  the  theory  of  trilinear 
form-,  by  .M.  I.e  Paige. — On  the  influence  of  pressure  on  di  -socia- 
tion,  liy  M.  I.emotiie. — On  the  heat  of  formation  of  ex|;lo-.lves. 
I  y  .N|M,  .Sarr.iu  and  X'iedle. — On  oxycyanidcs  of  lead,  cidnuum, 
and  mercury,  l»y  M.  joannis. — On  the  heat  of  combustion  of 
heiiLiiie  .uiri  of  hcxaby,lr  itoluciie,  by  M.  l.oU|;uinine. — Third 
norc  oil  the  in.nv:iie-i:i  iiidii  try.  by  M.  Schi  lling.-  A  c  >nlrifiU- 
ti'.n  to  thi-  -tiiily  <if  tbe  Iran  iiii-.>ion  of  tubcrculo- i - ,  by  M. 
Tou  -.lini.  The  jiucf--  <  f  aniiu.-iU  « hich  havi- had  tu!)crculosi- 
liativiiit  the  .Ii-ei-e  with  very  ;'rral  r.ivo,  rvcii  vhen  submitle<t 
tu  a  lisjh  tciiipe  nrii'-e,  but  e  |  ecially  when  cmp!  lyed  uncooli.ed. 
— On  the  inje.  tion  of  the  vim-  of  rabie-  into  the  circuj.ttion,  hy 
.^f.  GaUicr.  It  ccm-  [..pr  veiit  infecli  in. — On hemeralouia and 
on  the  fuiic  i  'IIS  o(  the  m-u  iI  |  ur|  h  ,  by  M.  Pariaaad.— On  the 
applications  of  electr..iiuolur-,  by  .M.  Tr.iuv<5. 

VtSMWA 

Imperial  Academr  of  8eleDec%  Jnly  sr.— L.  T. 
in  the  chah-.— A.  KotleH,  on  tbe  derived  alhosrins  noted  as  1 

albumins  and  alkaline  albn  ninates.— Dr.  Stnr,  on  the  SHariaa 
flora  of  the  H-*,  stratum  in  Uohemia.--S.  Lu«tgarten,  OB  aa 
ethyl  nitrate  fo  med  by  the  action  of  nitric  acid  on  gtyco^Or.— 
Krnr't  lyt-cher,  on  (he  spwral  distribution  of  radiant  heat. — IV. 
1*.  Kcssel,  on  tbe  fonction  of  tbe  external  ear  in  relation  to  the 
spsce-pereeprion.— On  the  differe-icc  of  intensity  of  a  linear-pro- 
dnccd  ^ou^ll  in  diflTerent  directions,  by  the  same. — P.  Poaiiek«  OH 
the  i-rodncts  ef  condensation  of  bnbutyl  aldelqrdiie.-* Zd»  R. 
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THE  CENTRAL  AFRICAN  LAKES 

To  the  Central  African  Lakes  and  Back:  The  Narra- 
tive of  the  Royal  Geo^aphical  Society s  East  African 
Expcditioti,  187S-80.  Uy  Joseph  Thomson,  F.R.G.S. 
Two  vols.    (London  :  Sampson  Low  and  Co.,  188 1.) 

OU  R  readers  must  be  familiar  with  the  leading  features 
of  the  remarkable  Expedition  which  set  out  at  the 
cod  of  1878  under  the  leadership  of  Mr.  Keith  Johnston, 
and  rettinied  in  1880  under  fbat  of  Mr.  Joseph  Thomson. 
We  have  already  told  the  story  of  the  Expedition  pretty 
iiilly,  and  Mr.  Thomson  himself  described  in  these  pages 
the  main  points  in  dw  geolonrof  the  Eiqpedition  which  be 
traversed.  Mr.  Thomson  was  a  very  youDgr  *nd  inexpe- 
rienced man  when,  by  the  sad  death  his  accomplished 
chief,  the  command  of  the  Expedition  devolved  upon  him, 
just  after  it  bad  got  over  the  initial  difficulties  of  the 
coast  region  and  entered  on  the  great  tablelaad  which 
occu;>';~  the  greater  part  of  the  African  ;uea.  Mr. 
Thomson  showed  himself  at  once  equal  to  the  emergency, 
and  socceeded  in  winning  a  reputation  that  is  likely  to 
prove  fruitful  of  good  results  both  for  himself  and  for 
African  geology.  He  has  been  equally  successful  in 
telling  the  story  of  his  journey.  He  writes  in  quiet  aiul 
simple,  but  effective^  styles  his  pages  are  full  of  incident 
and  iafonnatiea  of  great  interett,  and  he  Itaa  a  aanse  of 
humour  and  a  love  of  fun  which  arc  not  onfyof  aervice 
to  him  under  trying  conditions,  but  which  render  his 
book  light  and  pleasant  reading.  After  seasoning  them- 
selves by  a  little  trip  to  Usambanra,  Messrs.  Johnston  and 
Thomson  (the  latter  geologist  to  the  Expedition),  at  the 
head  of  150  men,  left  Dar-es-Salaam  in  May,  1879.  tor  the 
north  end  of  Lake  Nyassa.  A  month  later  Mr.  Johnston 
died  at  Behobeho,  to  the  north  of  the  Rnfiji,  jnst  when  the 
mountainsthatboiind  the  plateau  had  been  readied,  through 
the  usual  difficulties  attending  African  travel,  partly  arising 
from  the  nature  of  the  country,  partly  from  the  natives, 
sad  partly  from  the  men  who  fcmned  the  Expedition  ;  but 
Mr.  Thonxson  overcame  them  all  with  more  than  usual 
tact,  and  with  unprc<  c<lented  success.  After  a  short  rest 
at  Lake  Nyassa  the  route  was  resumed  over  the  pre- 
viously mtiaversed  coontry  between  Nyassa  and  the 
south  end  of  Lake  Tanganyika.  Leavfalg  most  of  his 
men  here,  Mr.  Thomson,  with  a  small  contingent,  pro- 
ceeded up  the  ragged  west  side  of  the  lake  to  the  famous 
river,  about  whose  course  Messrs.  Cameron  and  Stanley 
gave  such  inconsistent  accounts— the  Lidcuga.  ^^r. 
Thomson's  observations  on  this  river  are  of  great  value 
in  connection  with  African  hydrography.  He  found  that 
Cameron  and  Stanley  were  both  right.  At  Cameron's 
visit,  what  little  current  existed  was  towards  the  lake; 
Stanley,  later  on,  found  a  distinct  current  setting 
from  the  lalce,and  prophesied  that  in  a  short  time  the 
barrier  of  vegetation  across  the  river  not  far  from  its 
mouth  would  be  carried  away,  and  the  Lukuga  woald 
carry  the  waters  of  Tanganyik.i  in  a  full  stream  to  the 
Lualaba-Congo.;  And  this,  Mr.  Thomson  found,  bad 
actually  com€  to  pass ;  he  saw  the  Lnkoga  as  a  broad, 
swift  efHucnt  from  Lake  Tanganyika.  W  hen,  ho^vever, 
he  returned  two  months  later,  be  found  that  the  strength 
Vol.  xxit.— Na  6t6 


of  the  current  had  considerably  decreased,  as  had  also 
Ae  vehnne  of  the  river.  Mr.  Thomson  diecnsses  die  fat^ 

tere-itir;/  problem  of  the  T:iti'^an  vika  at  <w.\k  lengthy  and 
with  great  uUeliigetKe,  as  ucU  as  with  the  knowledge  of 
a  trained  and  practical  geologist.  He  refers  to  the  fade 
observed  by  previoos  tmveUers  at  well  as  hiaad^  aa  to 
the  rise  and  ftll  of  the  level  of  Oe  Ute^  the  hydr^ 
graph  y  of  the  ne^bowing  oooatiy,  Ac,  and  coodiidn 
as  follows  :— 

"  With  these  facts  before  us  the  necessity  of  Tanganyika 
having  a  regular  outlet  is  not  so  apparent  as  it  seems  to 
have  been  to  Cameron.  Neither  need  we,  like  Stanley, 
invoke  the  aid  of  jjreat  convulsions  to  account  for  the  in- 
terruption or  intermittenry  of  tlie  outflow.  The  pheno- 
mena are  sufficiently  accounted  for  by  ihe  facts  I  haN* 
enumerated,  viz,  (first),  that  since  tl  c  .Xrabs  settled  at 
Ujiji  till  within  the  last  five  years  there  has  been  no 
very  marked  rise  in  the  level  of  the  lake  ;  (second),  that 
the  rapid  rise  of  dM  lake  after  that  time  was  due  to  un- 
usually wet  seasons  ;  (third),  that  the  normal  rainfiall  is 
less  than  fifty  inches  in  the  year  ;  (fourth^  that  Tangan- 
^fisM,  drains  a  remaiitably  small  area  of  land,  and  has  only 
a  few  insignificant  rivers,  torrents,  and  streams  foiling 
into  it ;  and  (fifth),  that  the  volume  of  water  passing  out 
by  the  T.uluga  is  diminishing  90  rapidly  as  to  be  markedly 
notice  ible  jn  months,  e'  en  in  the  course  of  the  rainy 
season,  -:,o  that  quite  possibly  the  next  traveller  may  arrive 
to  find  little  or  no  water  leaving  the  lake.  These  con- 
siderations, then,  as  well  as  all  my  in<]uirics  .ind  observa- 
tions, lead  me  to  conclude  (first),  that  under  normal  cir- 
cumstances the  rainfall  and  evaporation  nearly  balance 
each  other  ;  (second),  that  many  years  ago  a  scries  of 
unusually  dry  seasons  reduced  the  level  of  the  like  below 
that  of  its  outlet;  (third),  that  it  remained  sufficiently 
lon^  without  circulation  to  become  charged  with  Ba]ts» 
which  have  given  the  water  a  markedly  peculiar  and  oUp 
pleasant  Uste,  unlike  that  of  ordmary  fresh  water,  aa4 
also  an  exceptional  power  of  conoding  metal  and  leraMT ; 
(fourth),  that  unusually  wet  seasons  set  in  some  five  or 
six  years  ago,  raising  the  levd  of  the  lake  ;  (fifth),  that  it 
rose  above  its  normal  level,  owing  to  the  formation  of  a 
barrier  in  the  bed  of  the  Lukugn  by  rapid  vegetable 
growth,  .ind  the  depositing  of  alluvi'iin  by  the  small 
streams  descending  from  the  slopes  on  either  side  ;  and 
(sixth),  that  the  lake  having  once  ovcrllowcd  the  barrier, 
soon  removed  it  entirely,  thus  regaining  its  origiiial 
channel  and  levd." 

.After  a  short  stay  with  tl'.e  hospitable  and  intelligent 
missionaries  at  Mtowa,  to  the  north  of  the  Lukuga  outlet, 
and  paying  a  visit  to  Ujiji,  Mr.  Thomson  set  out  to  make 
his  way  back  through  terrible  Urua,  where  Cameron  suf- 
fered so  much.  Here  he  had  to  undergo  the  worst  recep- 
tion he  met  with  during  his  whole  journey ;  every  pos- 
sible obstacle  was  placed  in  his  way,  every  opporttmity 
was  taken  to  insult  him  and  steal  his  goods,  even  the 
very  blanket  from  beneath  him  when  asleep  ;  and  it  w.as 
only  by  the  greatest  self-restraint  and  tact  that  fighting 
w:is  avoided  and  he  and  his  men  escaped  with  their  lives. 
This  tlu-y  were  only  too  glad  to  do,  just  before  they 
readied  the  goal  of  the  expedition,  the  river  Lukuga. 
Returning  to  Mtowa,  a  passaL;c  v..is  obtained  in  Mr. 
Hoie's  boat  to  the  south  end  of  the  lake.  Hete  Mr. 
Thomson  picked  op  his  men  and  set  out  ontheretorn 
journey.  He  had  intended  to  go  east  through  Usanga 
and  by  the  upper  waters  of  the  Rufiji,  but  as  the  natives 
were  at  war  tUs  woold  have  been  dangerous.  So  he 
went  north  by  the  east  side  of  Tanganyika,  taking  occa- 
sion to  have  a  good  look  at  the  mysterious  Lake  Hikwa^ 
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which  he  re-named  Laks  Leopold.  Mr.  Thamson  did 
nut  saoceed  at  leacUog  the  actual  slioc«s  of  the 

lake. 

"  The  point  where  we  halted  was  upwards  of  7000  feet 
above  the  aea,  and  from  the  fact  that  the  River  Mkafu, 
which  flows  into  the  lake,  is  only  about  3000  feet,  at 
a  distance  of  sixty  miles  north,  I  infer  that  Lake  Hikwa 
is  not  far  from  being  on  a  level  with  Tanganyika.  So 
steeply  do  the  mountains  descend,  that  from  the  place 
wbere  we  halted  we  could  alinoat  throw  stones  into  the 
lake;  only  we  lost  sight  of  them  befiare  tfiey  reached  the 
ground.  The  eeneral  altitude  of  the  surrounding  ranges 
must  be  quite  8000  to  9000  feet,  and  they  extend  in  a  quite 
unbroken  line  all  lound.  At  the  north  end  I  calculate 
the  breadth  of  the  lake  at  about  twelve  miles.  Further 
south  the  breadth  varies  from  fifteen  to  twenty  miles. 
Longitudinally  it  lies  norlh-north-cast  and  sDuili-south- 
west.  Its  length,  from  native  report  and  from  my  proxi- 
mity to  it  in  passing  between  Nyassa  ancl  Tanganyika,  I 
conclude  to  be  certainly  not  than  sixty  miles,  probably 
seventy.  Between  the  mountains  and  the  shores  there 
lies  a  narrow  dark  green  strip  of  smooth  land,  apparently 
representing  a  once  higher  level.  On  this  there  are  many 
villages,  and  the  ground  is  highly  cultivated.  .At  the 
noitE  end,  as  I  have  already  stated,  this  strip  broadens 
out  into  a  marshy  en>ans&  forawd  doubtless  by  the 
detritus  of  the  River  Mkalu.'' 

.Mthough  the  waters  are  almost  certainly  fresh,  yet  the 
lake  seems  to  have  no  outlet.  Without  accident  or 
obstacle  to  spealc  of,  the  Expedition,  proceeding  by 
Unyamyemb^  leaehed  Zansibar,  not  much  more  than 
a  year  after  it  set  out  Behobeho.  Mr.  Thomson, 
with  good  reason,  congratulates  himself  that  he  never 
needed  to  fire  a  shot  either  in  offence  or  defence,  and 
that,  besides  the  loss  of  Mr.  Johnston,  he  left  only  one 
manbelund  him 

The  Expedition  is  in  many  ways  one  of  the  most  suc- 
cessful that  ever  entered  Africa.  Not  only  was  it  con-  i 
ducted  with  unusual  efficiency,  not  only  were  the  chiefs 
and  people,  with  few  exceptions,  friendly  throughout,  but 
for  the  first  time  we  ha\  e  obtained  'ru^tworthy  obscna- 
tions  on  the  geology  of  the  great  lake  region  of  Central 
Africa.  The  mab  conclusiras  reached  by  Mr.  Tliomson 
ha\  c  already  been  described  by  himself  in  these  pages. 
But  he  did  not  confine  himself  to  geology.  He  gives  us  a 
Uae  idea  of  the  general  character  of  the  country  traversed, 
its  minenU,  vegstal>le,  and  animal  productions,  the  cha- 
racteristies  and  habits  of  the  people,  the  nature  of  the 
work  being  done  Ijy  mis:,ioti.irie5,  and  the  capacities  of 
the  country  for  industrial  development.  On  the  last  point 
his  views  are  for  Horn  beinir  vmgalbat.  He  maintains 
that  the  resources  of  Central  Africa  have  been  greatly 
exaggerated,  especially  as  to  its  minerals.  We  are  in- 
elined  to  think  that  on  this  point  he  has  taken  much 
too  gloomy  a  view,  and  that,  wiiatever  may  lie  the  case 
with  the  region  actually  visited  by  liim,  tiiere  certainly 
appears  to  exist,  in  the  dibtricts  traversed  by  Cameron, 
Livingstone,  and  more  recently  by  Major  Serpa  Pinto, 
stores  of  iron  and  copper  that  may  at  a  fiitnre  tbae  be 

turned  to  great  industrial  account.  Young  as  Mr.  Thom- 
son IS,  we  cumiucnd  his  remarks  on  missionary  work  to 
those  whom  it  most  intimately  concerns;  and  we  trust 
that  his  severe^  but  evidently  just,  criticisms  on  the  con- 
duct of  the  variooi  Belgian  expeditions  in  Africa  wiU 
receive  the  attention  they  deserve  from  the  numagcment 


of  the  leteraational  AlHcan  Association.  In  the  Appen- 
dices arc  gi\'en  notes  on  the  natural  history  collection^ 
and  Mr.  Thomson  discusses  the  geology  in  detail,  sug- 
gests that  at  one  period  die  whole  of  the  lake  region  of 
Central  Africa  must  have  been  covered  by  the  sea,  the 
basin  of  Tanganyika,  however,  having  been  formed  sub* 
sequendy  by  a  great  fault  or  narrow  depression  of  great 
though  unknown  depth. 

Pnelixed  to  the  volumes  are  pertraita  of  Mr.  Johnston 
and  Mr.  Thomson,  and  appended  a  route  map  and  aa 
interesting  geological  chart. 


OirX  BOOK  SHELF 

Mariru  Al^a  of  .^Vw  England  and  tht  Adjacent  Cttsi. 
By  Dr.  W.  j.  Farlow.    (Washington,  1881.) 

THIS  valuable  essajr  00  the  ''Marine  Algae  of  Kew 

England"  is  a  rqprint  from  the  United  States  Fish 
Commission  Keport  for  1879.    It  includes  a  list  of  all  the 

Ic-i  of  sca-wcods,  witl:  ;!ie  exception  of  the  diatoms, 
wliicli  are  known  to  occur  011  the  coast  of  the  United  States, 
I'rom  New  Jersey  to  Eastport,  Mc.  Prof.  Farlow  gives  in 
a  compact  and  more  or  less  popular  form  a  description  of 
the  various  orders  and  S()ccics,  and  he  aJd  .  a  short 
account  of  the  general  structure  and  classiticaiion  of  sea- 
weeds, so  that  all  persons  frequenting  the  coast  of  New 
England  arc  thus  furnished  with  a  handy  and  compact 
manual  of  the  subject.  The  fifteen  excellent  ptOtsmam 
by  J.  H.  Blake  and  W.  G.  Farlow  deserve  a  qtcdal 
notice,  as  they  give  details  of  structure  which  will  enable 
the  text  to  be  understood  by  an  intellioent  student. 

Since  the  appeavaace  (tSja-sy)  or  Harvey's  classic 
worii  en  the  North  American  A|m^  but  few  spedes 
have  been  added  to  the  Flora.  Tnts  is  not  perhaps  so 
surprising  as  regards  the  Florideae  or  Fucoids,  to  which 
Harvey  paid  so  much  attention  ;  but  as  regards  the  uni- 
cellular  or  simple  filamentous  forms  ;t  is  a  cause  of  sur- 
prise, for  Harvey  never  paid  minute  attention  to  these; 
and  it  may  m  part  be  accounted  for  that  collections  do 
not  seem  to  have  been  made  along  the  coast  in  spring. 
Prof.  Farlow  gives  a  most  intereslin;;  sketch  of  the  geo- 
gr.iphical  distribution  of  the  sfvecies  met  with.  Cape  Cod 
js,  .IS  was  known  to  Harvey,  the  dividing  line  between  a 
marked  northern  and  southern  flora,  and  subsequent 
observation  shows  that  on  the  one  hand  the  flora  north  of 
the  Cape  is  more  decidedly  arctic  tlun  he  supposed, 
and  that  on  the  other  band  tint  south  of  the  Cape 
is  more  decidedly  that  of  warm  seas.  A  good  share 
of  i3m  comihoner  species  aro  also  natives  of  Great 
Britain,  another  large  share  are  Scandinavian  ;  but  while 
this  is  the  case  the  marine  flora  is  also  marked  by  the  com- 
plete absence  of  many  common  British  species.  No  mem- 
bers of  the  order  Dictyotaccae  are  to  be  found  ;  no  species 
of  Cutleria  or  Tilopteris  are  to  be  met  with.  The  species 
of  Nitophyllum  may  be  said  to  be  wanting.  That  com- 
monest of  our  red  sea-wceds,  riocamium  coccineum,  is 
known  as  native  by  only  one  doubtful  case.  Fucus 
citnalkulatus,  Himant/ialiit  lorea  are  quite  wanting. 
The  nearly  ubiquitous  Codium  lomentosum  has  not  yet 
been  foimd.  Fucus  serratus  is  very  rare,  having  only 
one  locality  recorded  for  it  in  the  United  States  and  one 
in  Nova  Scotia.  Gelidium  comeum,  abundant  in  almost 
all  parts  of  the  world,  is  only  occasionally  found  in  New 
England,  and  dien  only  in'  the  starved  fimn  known  as 
(7.  «nnM0. 

Prefixed  to  the  orders  and  genera  will  be  found  carefidlf- 
written  diagnoses,  and  an  artificial  key  to  the  genera  is 
also  added.  The  notes  in  smaller  type  which  are  given 
under  the  species  often  cont.iin  tiiiist  \ahuilj!e  critical 
information,  which  will  command  the  attention  of  all 
phycdogists.    To  the  critical  students  of  oar  native 
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species  of  a\gx  this  little  manual  of  the  New  England 
species  will  prnv  o  most  welcome  volume.  They  will 
find  in  the  chapter  on  the  structure  and  classification 
facts  th.it  were  not  known  in  Har\-ey*s  day,  and  which, 
here  collectetl  for  them  within  a  brief  spii^c,  tlicy  would 
otherwise  have  to  search  for  in  the  ui.tn.L;:  of  I  huret, 
Bornet,  Janczwcski,  Rostcfinski,  I'ringshcim,  or  Keinke. 


The  Jitrrits  and  Heaths  0/ Ratuioch.   (London:  G.  Bell 
•nd  amu,  1881.) 

The  berry-be.trlnj;  plants  liere  described  and  delineated 
are  eight,  \iz.  Viucinium  oxycoccos,  V.  Myrtillus,  V. 
uligimsutn.  V.  viti^  Idtra,  Arctostnphylos  Wi  i  ursi,  A. 
alpiiui,  Empetritm  m)^'nini,  and  Ruhus  chfitn^rwnrwi,  ail 
of  which  <ii)  not,  strictly  speaking;,  conic  within  the  gco- 
erapbicai  limitation  of  the  title-page.  The  heaths  are 
tbree  only  in  number,  viz.  the  common  Erica  cinfrra  and 
TeiraJix,  and  Calluna  vulgaris,  to  which  arc  added  two 
other  nearly  allied  species  not  actually  found  within  the 
district,  Andromtda  polifoHa  and  Loisihuria  {Azalea) 
^neaimieut.  In  die  letterpress  it  is  not  to  be  expected 
diat  anything  new  could  be  added  to  what  is  already 
known  Bboot  dieie  pbnts ;  but  io  in  appendix  is  given  a 
list  of  the  Gaelic  names  of  the  various  species  supplied  by 
the  editor  of  the  Scottish  Naturalist.  The  coloured 
plate-:  irc  i  \cecdingly  good  and  characteristic  ;  but  surely 
It  should  liave  been  stated  that  they  are  taken  from 
Scwerby's  '■  F.ntjlisli  Hotany."  The  TOlttUe  is  a  pretty 
one  to  lie  on  the  drawing-room  table.  A.  W.  B. 

Ixhrbuih  der  Mineralogies    Von  Or.  G.  Tschermak.  I. 
Liefieniiig.  (WSm :  Alfied  Hfilder,  1881.) 

It  is  with  great  pleasure  that  we  have  received  this  in- 
stalment of  Prof.  Tschermak's  work,  and  also  learnt  from 
the  publi-.hcr -i  intrculuctory  note  that  the  rest  of  the  book 
may  be  expected  during  the  course  of  a  year.  The  work 
is  sketched  somewhat  on  the  lines  of  Naumann's  well- 
known  "  Elcmente  der  Mineralogie,"  but  follows  Miller's 
Mineralo^'v  in  the  wider  scope  gi\en  to  mineral  physics. 
The  present  number  is  introductory,  and  treats  of  descrip- 
tive crystallography,  crystal-structure  general  mineral 
pbynoii  and  includes  a  considerable  portion  of  mineral 
opticSt  In  die  crystallography  the  Millerian  notation  and 
toe  stereogiapbic  projection  are  employed,  and  the  systems 
are  developed  from  the  principle  of  symmetry  in  a  dear 
and  simple  manner.  Prof.  Tschermak  has  adopted  the 
four-plane  axial  system  in  the  iliombohedral  system, 
which  is  sometimes  designated  the  Dravais-Miller  system. 
Possibly  this  may  appe.ar  to  non-mathematical  students 
sin-iplcr,  and  may  to  a  certain  cxtcii".  be  mor..  easily 
mastered,  but  we  feel  sure  lliat  in  its  practical  application 
to  crystallographic  problems  it  docs  not  possess  either 
the  elegance  or  coneiscness  of  the  three-plane  axial 
system  selected  by  Prof  Miller.  \Vc  feel  also  that  it  is 
most  unfair  to  Prof.  Miller's  memory  to  attach  his  name, 
even  in  a  double-barrelled  way,  to  a  system  whi<h  he 
steadily  refused  to  adopt  The  theories  and  facts  of  twin 
and  mimetic  crystals  are  carefully  expounded.  These  con- 
stitute a  branch  of  mineralogy  which  has  become  of  the 
utmost  importance  since  the  application  of  the  microscope 
in  the  iavestifattai  of  the  optic  poperties  of  minerals. 
Other  nctraBS»  which  are  especially  good,  are  those  on 
mincml  induMost  en  tfie  hamnfw  nod  etching  of  crystal 
fiaces.  These  contain  a  targe  amount  of  information  rniich 
Is  rarely  to  be  found  except  by  a  laborious  search  through 
scientific  periodicals.  The  book  is  divided  into  sections, 
each  deal  nj;  with  its  scpirate  siibjcct,  ari'l  .11  tlu-  c:id  of 
each  section  is  a  list  of  the  more  important  li'.er.iturc  of 
the  subject.  The  work  so  far  is  excellent,  and  if.  as  we 
have  every  reason  to  cvpct.  it  be  carried  through  in  an 
equally  s.iti^factory  niunner,  we  shall  jiosscss  .1  text-book 
la  keeping  with  the  reputation  of  its  author  and  worthy  of 
the  sncMM  to  whidi  he  bekogt.  W.  J.  Lewis 


LETTERS  TO  THE  EDITOR 
[  The  Editor  dees  net  hold  kimstlf  rtsponsiblt  for  epinicns  K^nutd 
by  his  torrapondents.  Neither  tan  he  imtkrtait  to  ntmriit 
or  Io  correspond  with  the  writers  of,  refetttd  1 
No  mtiee  is  toiem  of  anonymous  rommumeatiom. 
[TUt  Editrr  mgmtfy  rijuestt  eorrttpondenis  to  keep  their  lelttn 
as  short  as  postihlt.  The  frnsure  on  his  spate  is  so  great 
that  it  is  imf^ssible  otherwise  to  ensure  the  appearance  even 
^ eommmiieaticns  containing  interesting  and  ncvel /oett.\ 

Panizsi  and  the  Royal  Society 

TllF,  "  Life  of  Panira  "  by  hi^  friend  .in<l  cxltninic,  Mi.  Lotiiii 
Fafjan,'  is  marked  by  a  tone  of  iiidi'trirnif.ittc  .ifiul;ition  which 
(li^ti;;Tircs  many  specimens  of  moficrii  bmi^r.Tphy.  The  hero  is 
l<rfcct,  :>nd  they  who  think  othcr\viso  are  dUniissed  with  won1« 
of  c  iitenipt,  or  are  admonished  Id  go  and  meditate  in  llu-ir 
wiclcil  ways  .and  then  return  in  repentant  mond  to  the  commu- 
nity .nf  hero-worshi] .[lers. 

In  the  K.iya!  Society's  treatment  of  I'aniiji,  Mr.  Fagan  en- 
deavours to  nisfify  an-ithcr  example  of  the  wolf  and  the  lamb, 
althotigh  it  must  tjc  owned  that  in  the  pamphlets  -  from  which 
the  biographer  quotes,  the  Iamb's  bleating^  are  sufficiently  ener- 
getic to  le.iil  to  the  conrlusinn  that  he  thi night  himself  a  match 
for  the  wi..-V( .!  v.i.lf. 

Mr.  Faf;.in  tlunk^  it  imjxirtant  "that  Panizzi's  stormy  connec- 
tion with  the  Royal  Society  should  be  fairly  and  hnpartially  " 
staled  ;  although  how  this  can  he  done  without  hearing  both 
sides  he  forgets  to  5Jiy  ;  and  yet  he  professes  to  give  "the  proper 
elucidation  of  the  facts,"  "  the  whole  circumstances  of  the  case 
thoroughly  weighed  and  dwelt  apoa";  how  suceesafully  he 
opposed  "the  roree  with  which  it  was  attempted  to  crash  tbe 
evidence  of  bis  superior  taleat"  (vnl.  i.  p.  119),  and  althoi^h 
"thwarted  and  bnpeded  at  every  step,  Fanini  at  last  suc- 
ceeded in  once  acrain  proving  that  qght  eaa  eootend  sacosttfiiUy 
with  might  "  (vol.  i.  p.  130). 

The  leader  will  nia  a  my  lop-alded  Idea  ef  fliis  ^Hiid  If  he 
truif  to  Ifr.  Plifurs  aeeaeBt  akme;  and  as  in  ft*  mikm  of 
this  teak  no  one  has  attempted  to  ascertaia  Oe  tnlh  of  die 
matter  (whiA  iadead  oooM  not  te  done  without  aceess  to  Ac 
Royal  Society's  papers),  I  ventiire,  as  a  member  of  the  present 
LibnuT  0>mndtlse,  to  state  the  case  from  the  other  side,  being 
naturally  aiudons  to  sustain  the  reputation,  so  unjustly  asniled, 
of  a  former  committee  wUch  contained  the  bonoufcd  names  of 
Daily,  Deaufort,  Children,  Greenough,  Lubboek,  Murchison, 
Peacock,  Rogel,  and  others.' 

To  make  a  long  itory  short,  it  is  sufficient  to  state  that  about 
the  year  1832  the  Royal  .Society  wished  to  bring  out  a  complete 
cataiogiie  of  tbe  books,  &e.,  in  its  library.  &  «  prelioiinarx 
itep,  a  Hat  ef  the  mathematical  books  was  ooetpOsd  and  set  up 
in  type  as  a  specimen  of  the  kind  of  work  required.  In  the 
words  of  a  Council  minute,  the  sheets  were  "not  designed  for 
publication,"  they  being  "in  a  very  rough  and  unfinished  state." 

In  October,  1832,  Dr.  Koget  meeting  Mr.  Panirzi  at  dinner, 
informed  him  of  the  Society's  intention,  and  requested  him  to 
look  otex  anil  rcvi  c  the  sheets  in  question,  together  with  others 
that  might  nficrw.irds  lie  forthcoming.  This  was  agreed  to,  and 
the  fir-t  shce-;-  ^vcrc  furvvartlwi  to  I'nnizzi,  who  found  jo  many 
err.-irs  in  th<  in  ih:\i,  tin  he  informed  Dr.  Koget,  "although  1 
would  never  .itMiijit  i  >  correct  what  haii  beCB  alcoidy  dOBC^  I 
was  ready  to  undcrlakc  .1  ne%v  cnmpiKition." 

Accordi-i^!y  i  t:  October  16,  the  Library  Committee 

resolred  to  recornmend  to  the  Coimcil  that  Mr.  I'ani/zi  be  en- 
gaped  to  make  a  new  c.itnl.  giic  acconiiiig  to  tlie  m.jdc  l.i  l>c 
.ai^ecd  upon  by  the  Committee,  he  to  be  paid  30/.  for  eveij 
t!iousand  titles,  the  whole  rsBMUwratioB,  howercr,  not  to  eioeea 

■MLCB."  BrLMiiVi«n.  Tm 


tbe  Pr«i<icnt  vf       Rojral  Socielv.  on  th*  Mtwm 
tiuo  n  jw  in  the  Prcu.      Pp.  561 


'  "The  Life  of  9 
vol«..  Sv.-i,  i98o. 

'    A  Lillcf  10  H.R.H. 
Ciiul'iguc  tif  the  Library  of  llial  Initiiutiuo  1 

bi.:nc<l  .\.  Panixii,  um!  dated  Januarj- iS,  i3j7.    1  he  lut  thrce"^page* 
conUin  a  p««tiiCTTpt  Utter  to  the   PrexKjeni,  dated   No\-ember  4. 
an<i  .1  note  in  which  tt  U  stated  tkat  the  pamphlet  wat  not  p<ii  into  circuu- 
tiin  until  the  Utter  <Ute,  in  '';T.!er  th.u  H.K.  H,  tnifcht  have  an  opp.:)rtUQtty 
of  rcfilyinc  tr;  it. 

The  Pr<:<iiiienl.  n<A  havini;  availed  himielf  of  this  opiMnuoiiy,  the  lecond 
pamphlet  mat  pat  forth.  It  il  taiilM  "  ObfirvaiioBi  on  the  Addreu  hy  th* 
Pr«'iilent.  and  on  the  Statenent  l>y  the  Ctmndl  to  the  Fetlow*  of  the  Royal 
Society  respeciinjc  Mr  Paniui,  read  at  the  general  meetin£.  Xi.veojbeT  50, 
1^17.'      I'p.  14.     Dated  iJetemher  J7,  lf^:,7. 

*  Strictly  >peakinc  there  wen  three  coiiuaitteet.  Damely,  one  for  the 
caialMiM,  a  Msaad  rar  iba  lifanir.  and  a  thifd  ka  dtdd° 
uiidw  wlM  di*imo  a  book  ibouia  k«  alaMd  la  the  WW 
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Panitzi  agreed  to  thes«  term':,  and  offered  "to  w^t  00  Um 
CoiBmittoe,  a>  sooa  as  convenient  to  tbem,  to  settle  the  miilWMr 

in  which  they  wi^h  the  work  to  be  executed." 

Now  ihe  wbok  gist  of  thli  (juirrel  consists  in  this,  that  the 
Library  Committee  niturally  wished  to  control  Mr.  Panlui  in 
t^mode  of  executing  the  work,  while  be  rcfu  cj  to  be  con- 
trolled or  interfered  uirh  in  any  nnnncr.  He  evca  rc^urded 
M  personal  enemies  all  Iho^e  whj  .I'le  ji;i'.e]  so  to  imcif-jrc.  He 
fancied  that  every  one  who  dilTcred  from  hi  n  wa;  actuate<l  by  a 
gfnt/>  of  personal  dislike.  When  he  rcfu  ed  Dr.  Rogct'.s  request 
to  revise  the  >.hecti  of  the  Catalogue,  he  says  (p.  6)  :  "  I  ha  t  no 
idea  when  I  >o  cin  ii  ily  expires  ed  my  opini-ju  ihit  I  svax  making 
a  Dowcrful  an  1  unrelenting  enemy  in  one  of  the'most  intl  iciitial 
«Aecrs  of  the  Royal  Society."  At  p.  51  he  says  :  "so  gr.i'ui^nuA 
aa  in&uk  would  never  have  been  all  vwci  had  not  Mr,  Baily  filled 
the  chair  at  ih^it  meeting."  And  again  (p.  5),  "  My  sla'.cmc-nt^ 
wiU  be  received  with  derision  by  those  wh?  know  that  tliey  may 
be  unjust  with  impunity."  At  p.  18  he  charges  the  Con»mittee 
with  "  indelicate  conduct,"  at  p.  22  with  "  ab>urtlitjf,"  at  p.  25 
such  thin'j  were  done  "  purposely  to  annoy  mc  ;'  and  a^ain, 
"No  sujjgcuion  of  mine  woulj  ever  lie  attended  to  by  the 
CouociL"  At  p.  a6  his  work  was  re>T.irded  with  "a  milign.int 
eye  ;"  at  p.  28  "  The  anuoH-ancc  wa^  incessant,"  "  injuriaus  and 
unjust  ;"  at  \k  ;Vi,  "  ireatniT  nic  ir  1  were  their  servant," 
"  ttQwarrantab'.e  hikcrty  ;  "  p.  3S,  "uajuUly  interfered  with;'' 
p.  41,  "insulti-il  "I'l".  an  order  of  submitting  my  work  to 
revision.  .  .  .  i  sliaK  never  consent  for  any  one,  be  he  whj  he 
may,  to  inr.kc  any  .^Iterations  in  it."  And  when,  ou  June  24, 
1836,  he  w:iH  rcqu  :sted  to  attend  the  Library  Committee  on  the 
following  Mond.iy  at  4  p.m.,  he  declined  on  the  ground  that 
"when  I  attemled  before  I  was  not  so  well  satisfied  with  my 
pocition  as  to  wish  to  be  in  it  a^in."  At  p.  54,  when  clamour- 
ing for  ]}ayaient  of  an  unascertained  balance  which  he  claimed, 
be  diarges  tb«  Coaadl  with  aot  me— hig  "to  fwy  it  nnleu  they 
be  comi)elled  to  it.  ...  Possibly  them  It  MOtt  iMal  means  of 
obtaining  redress ;  hut  i«  a  country  like  (hie  jmUee  ie  not  a 


iantry  for  a  pjor  meatehidalee  in;  and tte CeiBGi^  hevie^;  at 
their  disooMtf  the  foade  of  theJUml  Sode^,  cea  aanue  Ihcm- 


he  beiieted^  hi  the 
id  elnedy  been  paid 
^  MUD  of  4$o^  aid  hie  iMe  lemuaeration  was  not  to  exceed 

la  hk  eecoed  peaiphlet  (pw  18),  after  chai^ng  the  Council 
with  not  laeaning  to  actfadrly,  be  hurls  at  it  mt  "unmixed 


dimit  aad  ooatempt.''  Bet  I  eeaeok  help  thinking  that  these 
lid  have  been  more  appropriate  had  they 


 eptlhets  would 

Imvdied  tne  other  way. 

Whea  requetted  to  retnra  the  prinlec'ii  amm,  and  he  refused 
on  the  ground  that  they  were  his  own  propertT,  together  with 
the  key  of  a  drawer  iti  one  of  the  Royal  Society  s  roomi,  and  he 
also  refuied,  what  wonder  that,  after  so  Ion(;  a  contest  with  this 
cantankeroos  man,  the  Council  shoold  have  resolved  on  July  14, 
1837,  "  that  Mr.  Panizzi  be  no  longer  employed  in  the  formation 
of  the  Catalogue." 

The  reader  may  well  exclaim  by  this  time,  What  is  all  thii 
hibbub  about?  Simply  this  :  Mr.  Faidcii  insisted  on  adding  to 
BOme  of  the  items  of  the  Catalogue  original  c(miments  of  his 
own,  to  which  tlie  litnaiy  Committee  justly  objected  as  oom- 
mitting  the  Society  to  opinions  of  doubtful  value.  Panizzi 
attadwd  the  greatest  importance  to  these  notes  and  comments. 
"The  Committee,  far  from  objecting  to  them,  ought  to  have 
been  thankful  th.it  1  had  taken  the  trouble  of  introducing  them  " 
{pi.  31)  ;  and  he  pmcced.s  to  quote  specimens  illustrative  of  this 
part  of  his  work.  For  example,  he  says  :  "  To  the  '  Memoires ' 
of  Charnieres  on  the  ob  ervatims  of  the  longitude,  1  added  thi- 
notc  ;  '  All  the  author's  .idditioivs  and  currLttion-.  cai'ifully  put  in 
by  J.  B.'  This  note  is  on  the  titlc-p.igc  <if  this  copy,  and  the 
volume' is  intersper.sed  with  alterations  i  i  m.uuiscript.  I  sup- 
pose f.  Ik  to  mnn  I.i  ncs  Bn  iley."  Later  on  in  the  same  page 
he  akU  :  "The  au  hor's  additiun^,  if  pat  in  by  Hr^Kiley,  are,  of 
cours*-,  of  tiiiteU  iimre  value  than  if  written  by  any  other  J.  B." 

Now  the  l'i»k  in  question  is  only  a  single  Memoire  of  De 
Charnicrc-i,  not  .1  collection  of  "Memoires,"  as  <lc5cril>cd  by 
Paoiui.  Moreover,  there  are  fisc  rea-sons  why  the  additions 
and  corrections  cf)uKi  not  have  l>ecn  written  in  by  Dr.  Bradley. 

I.  He  ilicd  five  year*  before  the  menmir  by  Di'.  Charnieres 
was  ln^lrli^lK■(l.    'Oiii  may  well  excuse  the  other  four  reasons, 
but  tbcy  are  curious  as  illuitratin^;  the  carelcilMII  of  a  aMn 
who  was  convinced  of  hit  own  infiallibilily. 
a.  The  wiitingof  theanoagnnoasj.  B.,itBBinandneati  that 


of  Bradley  lanre  and  awkward.  The  Royal  Society  had  in  it* 
possessi  on  ni  tiuiscripts  of  Bradley  and  his  signature,  which  coold 
be  seen  by  merely  adtinj;  the  aMistant-secretary  for  them,  and  yet 
I'anizzi  did  not  submit  the  writing  of  J.  B.  to  this  sitnpie  tcaL 

3.  Bradley  was  not  in  the  habit  of  writing  in  his  books. 

4.  The  so-called  "additions  and  correclio.m"  are  simply  the 
corrii^enda  collected  into  eight  pages  at  the  end  of  the  book,  1 
tran-fcrred  in  MSS.  to  the  text,  a  fidgety  pie<:e  of  wotltf 
likely  to  lie  undertaken  Iw  -o  Imsy  a  man  as  liradley. 

5.  At  th.!  cn<l  of  the  booV:  J.  B.  drops  his  incognilO  Mid 
appe.irs  as  J.  fin'is,  a  fact  overlo  jked  by  Panizzi. 

Other  siiiiil.>r  exauiples  might  be  given,  and  indeed  were 
suh:rii;icil  to  the  Fell  jwf  of  the  Royal  .Society  at  the  time,  in 
orJt^r  to  ju  tify  the  res  lulii>n  of  the  Library  Comiiittee  "that 
all  cjmments  or  notes  exorcssing  matters  of  opinion  on  the 
articles  in  the  calalo.;ue  be  omittel ;  but  the  statement  of  them 
Would  occuiiy  too  muih  sp.'ure,  dealing  as  they  do  witli  details 
which  unlcs;  given  in  full  would  not  be  undcr-loo  1. 

Mr.  Paniz7i  was  undoubtedly  a  vii^orous  clever  man  ;  Vmt  in 
the  matter  of  bx)ks,  he,  unfortnaately  for  hi-  own  repatation, 
atpired  to  universal  kni}wied;.je  which  bel.tngs  to  no  one.  The 
gold  of  a  universilist  is  apt  to  shrink  down  into  drc**  when 
te-ted  in  the  cnicibic  of  a  specialist.  Having  occasion  to  con- 
sult a  l>Dok  by  G-iy-Lu'isac,  and  mt  finding  it  in  the  Catalogue 
of  the  British  Museum  Library,  the  attendant  requc!-led  me  to 
write  the  naaie  and  title  1 11  .i  lip  and  show  u  l<  Mr.  Panim. 
No  sixjtier  had  he  glanced  at  tlie  ,s.lip  than  he  cxcl-nmed  "  .•Vh  ! 
yon  lu\ c  ma  le  a  mistake  :  It  is  Guy  I.uisac  !  "  This  rcadiaesk 
on  all  occajions  to  say  something  apparently  to  the  purpose, 
may  impress  subordinates  with  a  sense  of  power  on  the  part  of 
their  chief,  but  to  telle  chemist  that  Gay-Lussac  is  Guy-Lassac 
would  be  much  the  saae  ai  teUiagUa  that  potash  and  roda  are 
identical  compounda  C.  Toulinson 

HighcaMk  N.,  Augnit  a 


Tba  OldMl  FoMll 

IH « oaper <m  "The  Devonian  loseeta  of  New  Ptiumikl. " 
{BtOt,  Mfia,  Chaigtar.  Z»dm,  1881,  vol.  vHL  Nob  14)  I  hav* 
drawn  atteathm  to  Aa  faet  oat  a  feim  on  the  aiaeahii  wMi 


PlatepheoNia  waa  deMnaiaBd  b  iSIS  hf  Vnt.  GtUtbi  aa  Am. 
fltnt  flt$m»tm,  and  tbeeeliM  the  dab  considered  by  hfas  aa 
belonging  to  dM  CarboaiiRona.  I  believed  that  hese  an  iaapoi^ 
taat  gep  was  atiM  to  be  filled,  naatd^,  tlie  leliatile  determination 
of  the  iem,  which  is  aotattBtioatd  iaUr.S.  U.  Seadder's  mono* 
graph,  nor  in  Prineijpol  Dawson's  note  on  the  geok>gical  lelatioa 
of  those  insect!^  which  closes  Mr.  Seadder's  paper. 

A  paper  by  Mr.  Dawson  {Canad.  NatMraltsi,  i88l|  VOL  X* 
No.  2)  is  intended  to  liU  this  gap.  The  fern  is  after  mt  tbtif 
of  the  original  specimen  determined  as  PnopterU  serrulata, 
and  said  to  be  a  common  species  in  thos«  beds.  If  I  am  not 
entirely  mistaken  it  will  be  difficult  to  a;iree  with  Mr.  Daw.'on's 
opinion  (/.<•.  p.  2)  "  that  doubts  and  susiiicions  thiu  cast  on 
work  caiefillly  and  esbanstirely  done  should  not  seriously  affect 
the  adnda  of  natnralists,"  as  it  happens  that  in  his  work  of  18S0 
this  common  species  is  not  quoted  at  all  among  the  plants  found 
in  those  beds,  except  in  a  note  <p.  41)  stating  that  in  the  beds  6 
to  8  three  or  four  other  spedes  occur,  among  tbem  prohabiy 
P.  temUat*.  Mr.  Dawson  quotes  for  the  species  the  figures 
207  to  309  in  bis  Report  of  1870,  but  I  confers  10  be  unable  to 
recognise  the  Platephemera  fern  in  those  figures. 

Prof.  O.  Hecr  has  kindly  drawn  my  attention  to  his  "Flora 
Fossilb  Arctica  of  Bear  Island,  Spitzbergen,  1871."  He  has 
given  (pp.  14,  15)  a  detaiW  review  of  the  fossil  plant-  from  .St. 
John's,  New  Rrunswick,  and,  as  he  still  believes,  has  pro\s?n  th.it 
those  layers  do  not  belon;;  to  the  IVevosiian  but  to  (he  I'rsa 
statue  lit'  tlie  Lower  Carb  jiiiferoiis.  'rhi>  inqxirtant  ami  elabo- 
rate st-lcnent  is  disfwcd  of  liy  Mr.  Daw-on,  as  far  as  I  know, 


reiurt,  1.S7 


S,  in  the  fo  losvin;;  words: — "The 


so-called  Ursa  stage  of  1  Iccrincladestlns  1  Lower  Carboniferous), 
but  he  has  united  it  with  L>ev  mian  beds  ^othat  the  name  cannot 
be  used  except  for  the  local  development  of  these  beds  at  Bear 
Island." 

It  is  true  that  Mr.  l)awson,  in  the  supplement  to  the  third 
edition  of  the  "  Acaiii.an  Geology,"  1S78,  p-  72,  has  tried  to 
explain  the  diii'ercnt  opinion  of  Prof,  llcer  by  the  earlier  intro- 
duction of  the  PaLeoioic  flora  in  American  formations.  Bnt 
this  fact,  known  by  ever)-  one,  and  of  course  b^  Prof.  Heet,  is 
not  considered  by  him  to  be  a  sufficient  objectlOD  to  the  tlale* 
ments  given  in  the  "  Flora  of  Bear  Island." 

The  paper  of  FMf.  HeeratataaeanfBlfyandeshaittttvelyfhiB 
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facts  which  inciuccJ  him  to  confer  iboM  Uyers  at  St.  John'.s  as 
belonging  to  the  l  ower  Carboniferous.  Therefore  naturalists 
will  scarcely  .itree  that  iuch  a  .statement,  made  by  a  prominent 
and  acknowie(lj;ctl  authority,  can  be  cancelled  by  .1  nmple  nega- 

TUl  this  is  done  in  a  reliable 

as 


tion  not  sapported  by  facts, 
nanner,  those  oldest  insects 


beloQging  to  llie  Lower  CnrbonilerMU. 
Cn[ibRi^MMh,J«ly2S 


«iU  have  to  be 


II.A.IlMni 


The  True  Coefflciem  of  Mortality 

Tni  very  interesting  and  suggestive  lecture  of  Alcx-mder 
Bnchan  on  "The  Weatner  and  Health  of  T  ondon"  (Naturr, 
Tol.  xxiv.  p.  143  tt  itq.)  reminds  me  of  the  propriety  of  calling 
the  attention  of  writers  on  "vital  statistics"  (n  a  )x>int  i:i  rWa- 
tion  to  the  tree  method  of  discu^'-inj.;  the  iii<>rtii:iry  ci.it:i.  The 
specific  point  to  which  attenlmn  i-.  drawn  k  tho  nccc>-ity  of 
estimating  the  relative  tendency  to  special  t  i-c,l'cs  by  comparinj; 
the  liunilicr  of  liraths  from  the  given  cause  with  the  uumber  of 
person^  iiving  at  the  ages  cmbracctl  in  the  reeord  ;  iikstead  of 
Biakiui;  the  comparivoii  (a.s  is  usually  done)  with  the  total  deaths 
from  all  causes,  or  with  the  total  iiuinl'cr  living  at  all  ajjes. 

In  like  manner,  in  <liM;ussing  the  inlliicncc  of  aj;c  on  the 
mortality  firom  any  given  disease,  it  is  very  common  to  prepare 
tables  of  the  numl  erof  deaths  .it  each  ap;e,  and  in  M:ime  in- 
stances these  nf.mhers  have  l>cen  assnmed  to  represent  the 
relative  tendency  to  rhe  liisen-e  at  ditTL-rcnt  .igcs.  It  is  «carcely 
nccc--.iry  to  <.iv  th.it  this  is  a  vcrk*  'etioii^  error,  for  it  mu^t  1  e 
boruc  in  mind  th.it  the  r.umKrr  of  per  mis  living  at  difTtrciit  ages, 
is  very  unequal.  In  :<  it  1.  elf-ovident  that  the  true  co- 
efficient of  niiittahiv  (i>r  any  given  di  cxse  at  any  given  age  is 
exprcssctl  Ijv  the  r;ilio  uf  the  number  of  deathii  from  the  sptcific<l 
diicasc  at  the  given  a^je  to  the  number  of  |>erioas  living  at  the 
same  age  :  or,  as  it  may  be  other«i;>e  indicated,  the  numi  cr  of 
deaths  from  the  jjivcii  di>ease  at  the  given  age  per  louo  pcr-on^ 
living  at  the  .'ame  age. 

In  illustrating  this  point  I  shall  .'elect  cancer,  bccaiL-e,  in 
leltticm  to  llit  Inflaence  of  age,  it  furnishes  an  extreme  case, 
and  thn  aflbids  a  glaring  instance  of  the  fallacy  of  takii^  any 
basis  of  comparison  othor  than  the  nnmber  of  persons  Uring  at 
•adi  age.  Toe  noituary  records  of  the  Depariinent  of  Seine 
Ib  ftmatt  dnriiiK  tke  etewB  jtm^  ftom  1830  to  184a  iDdnm^ 
finUiAtalilafottSdeelha  from  cancer,  2163  main  aad  6955 
foudci.    Ike  nlknriqf  tabic  relating  to  the  anai  aMU 
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The  foregoing  tal.lc  demonstrates  the  inaccuracy  of  the  popu- 
lar impression  that  the  tendency  to  cancer  attains  its  maximum 
between  the  ages  of  35  and  50  years.  The  numbers  in  culnrans 
(3)  and  (4)  tiiijjht  seem  to  support  such  an  opinion  ;  but,  as  we 
have  fcen,  tho>e  in  column  (5)  are  evidently  the  true  indices  of 
the  tendency  to  this  disease  at  diflferent  a^jes  ;  nnd  it  »  ill  be 
rl  ;^!'.  ■!  that  the  mortality  goes  on  steadily  auiMin.iitin.:  with 
each  uccceding  decade  of  age  up  to  90  year;.  '1  he  fact  likely 
to  be  mo..t  -  trongly  impressed  on  the  reader  I  .  numl>ers  in 
column  (5)  is  the  remarkable  regularity  of  increase  of  the  co- 


efficient of  inort.diiy  for  cancer  with  advancing  life  amMW 
females  after  the  age  of  25  or  30  ycar<.  Between  the  ages  ol 
25  ai>d  75  the  mortality  increases  u^arlv  in  arithmetical  ptxigrea- 
i.ion  as  the  age  advances  in  arithmetical  progression,  the  aveniM 
increment  being  about  I  -30  per  looo  living  at  each  age  for  each 
decade.  Astuming  this  to  be  the  law  of  ntartality  from  cancer 
among  females,  it  admits  of  very  simple  ■athrinitical  capitf 
sioa.  Thus,  let 

A  =  tbe  age  at  which  liafailitjr  (0  < 

A's  aagr«c»cmMrtkaa  Ai 

C  s  eontaM  eoeCcicBt,  wiabli  MMOtdnc  to  • 
of  I  lilWittlnB  Hi 
Thn  we  htm—Amnukl  mactaliiy  par  toooHvingalage  A'sC 

(A'-AJ. 

In  onr  taUe  faprcsentii^  Aa  flunbJitf  firms  canoer  is  the 
department  of  AeSciae  from  iSjB  to  l8ao  iaefauivc^  the  vafatt 
of  A  may  be  lal»  «  a&  aadC  »  0*11 ;  Demoe  we  haTe— Aa- 
MialBaitabtrperloooH*iiieatageA^=  oi3(A'-25).  Thus 
by  the  fomma  the  mortality  at  je  =  3-90,  and  column  (5)  giva 
4-00  between  joaiidte;  at  7J,  formula  -  6  50  ;  ubie  =  6*49 
between  ToaadSa 

Hus  mortality  from  cancer  seems  to  be  vastly  mailer  in  Eng> 
land  than  it  it  m  France,  so  that  a  le:  s  value  most  be  given  to 
the  constant  C  The  foregoing  formula  renmeDta  the  law  of 
increasing  mortality  with  ad\.tucing  life  in  the  simplest  form,  as 
a  function  of  the  .nge.  ITiis  extreme  simplicity  is  probably 
unique  in  the  case  of  cancer,  and  seems  to  indicate  that  age  is 
so  far  the  controlling  dement  In  the  development  of  this  disease 
a>  to  overjwwer  all  other  caases.  In  the  case  of  other  <li  easts 
we  cannot  expect  to  escape  the  necessity  of  emi  loying  tho-e 
exponential  fiutfkms  in  investigating  their  laws  of  mortality, 
which  are  essential  when  a  multiplicity  of  cau-e-  at<  in 
opcntlion. 

Many  years  ago  the  attention  of  the  medical  rmf es  irn  :n  this 
country 'na>  calfcd  to  the  fact  that  the  avaiUbic  mortuary  d  ita 
were  n<  t  di-cuvsed  in  a  manner  whiLh  revealed  the  true  v  ilue  of 
the  fact*  contained  in  the  numlxr-.'  Hot  there  is  rea  m  to 
iKjlicvc  that  I'rof.  Francis  A.  Walker,  the  intelligent  supcrin- 
tendent  of  the  census  of  the  United  States  f  r  «»8o,  will  i>ot 
overlix)k  this  jxiint  when  he  comes  to  the  discussion  of  the 
mortuarv  stati-.tic.s  wliicli  have  been OOllCGtcd. 

Berkeley,  California,  July  7  John  Le  Co.v  i  e 

[Mr.  Le  Ctete  does  not  api^ear  to  have  apprehended  the  iioint 
discuMed  in  the  lectare  on  "The  Weather  and  Health  of 
London  "—that  point  in  no  part  of  tbe  inquiry  being  the 
tendency  to  the  disease  at  different  ages,  but  the  manner  of  the 
diitribnlian  oT  deaths  in  the  ca>c  of  each  disease  through  the 
weeks  of  die  year,  with  the  view  of  arriving  at  $ome  knowledee 
of  the  iaflncnce  of  season  in  determining  that  di-trilmtion.  Only 
in  one  case,  vir.,  in  dUcu-ssing  the  rates  of  the  mortality  from 
diarrhrca  in  several  large  towna^  was  a  reference  to  population 
required,  and  in  that  case  the  curves  were  drawn,  sbowim  the 
weekly  rate  of  mortality  per  11 00  of  the  popwhtion  of  the 

respective  towm— Alkxandkh  Bocuan.] 


Bisected  Humble  Bees 

I  TOO  have  frequently  observed  humble  l>ees  lying  dead  or  stu- 
pefied under  lime-trees,  sun  flowers,  and  some  other  plants,  aiid 
once  I  saw  a  Stapbyllntis,  commonly  i^nown  as  Hlack  Cock  tail, 
or  Devd's  Coath  hor  e,  i-i;)  a  humble  bee  in  two,  and  on  pas  ing 
that  way  later  1  found  that  it  li.id  cleared  out  the  honey-bag  and 
left  tl/L-  IV., I  I, .1:^0-,  i  f  iliL  l.if  -111  the  path,  as  dcscril'L-d  by  your 
corre^pon  lent,  i  have  kn  iwn  Ixiys  catch  bumble  bees  and  cat 
the  hoi  ev  .11  iljein  ;  and  probably  nuuqr  <*her  anioMb  bate 
Ic-irned  how  to  get  at  the  sweet  drop. 

Tririty  CsUVk  Cmbfidfli  TMl.  McK.  HVOHB 

At  yonr  request  for  information  on  the  above  I  beg  to  .-^y 
thirt  1  have  observed  both  the  flycatchers  alluded  to  by  yonr 
correspondent,  and  also  the  Utile  lilue  tit  {Pamt  emtOta)  attack 
the  hnmble  bees  in  tbe  manner  de.scril>ed,  to  extract  the  honey- 
bag.  Thw  altaeklng  the  lees  is  not,  so  far  as  my  ex|)erieiic<; 
goes,  a  general  characteristic  of  these  birds,  and  what  should 
(cad  them  to  it  occasionally  I  Caaaot  ascertain. 

Exeter,  .\UgUS»  15  EuVk-AKD  PakFITT 

'  F,;// p«pen  by  the  writer.  •Bliiled  "aatiitieri  Rweatche.  oo  Canjj'.' 

^^^tkrtn  Mr./.  .ii.iSu'e.  r  ntw  »<:n«.  vj.  u.  pp.  »57-»»>  "iT 

if  if,  A'»  .  •■  Vii.-.l  ;-ia!i-rif-."  :;iii!tr,iir  : 'y  lie  "■  I**' «  ""^S^raja 
Cancer,"  H  tiltrn  LamctI,  vul.  1.  w-  Ut  iv*.  March,  itjt(im» 
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I  Moncs  UlC  tune  pheaomeaon  here,  under  the  sycamore 
tRca,  nkentlicfweinblossoai,  which  jour  correspondent  Mr. 
MiMMdcr  obtmal  mently  under  bis  Ihne  trees,  namely,  the 
hndiudthocwteMgiBeiiUof  wm«dlwniblt1mh^  the 
pooiM^  with  lap  and  irii^  uttaded,  itiU  itt^dw  luirfl^ 
m  sooK  cases,  but  without  any  trace  of  the  abdouunal  segments, 
for  dw  ake  of  iriKua  owlents»  no  dmbi,  IIm  beet  were 
d«Mioy«d.  Webaw  m  i]r-catfiicn  bera.  I  nspMt  the  tom- 
tits, wUeli  am  «bniilnt  m  the  Tidai^  of  Ms  iriwind* 
bat  Ibavt  no  direct  evidence  of  their  guilt.  R.V.O; 

Baaght  Co.  1>raiM^  August  15 

Migratioa  of  tba  Wagtail 

Aptifn  of  receat  letters  on  tbb  subject  in  Nature,  permit 
me  to  note  diat  on  my  voyage  out  to  the  I-Iast  Indies  in  the 
month  of  October,  1878,  on  board  the  Dutch  mail  steamer 
Celebes,  two  \ragtails  nli^^hted  on  the  ship  vrhcTi  not  very 
fcir  north  of  the  equator  (the  chip's  coarse  lieiu^  then 
from  Aden  to  Padang  in  Sumatra).  On  observing  them  1 
pointed  them  odt  to  a  Dutch  friend,  who  at  once  recognised 
them  as  Kioikitaih.  They  were  rather  lively,  and  did  not  appear 
to  us  to  be  fatigued ;  after  stayii^  with  us  for  some  days  ^  they 
took  their  departure,  but  in  what  direction  1  had  not  the  taliii- 
faction  of  ob-erving. 

Without  affirming  posidvelj,  I  believe  tlie  species  was  the 
MotaciUa  allxi.  YLWKt  FotBlt 

Sumatra,  June 


ITAUAN  DEEP  SEA  EXPLORATION  IN  THE 
MKDl  TEHRAN E  A  N 

A  FTER  some  delay,  beyond  our  control,  the  war- 
ateamer  of  the  Italian  Royal  Nainr  WaUiingtuu 
dpt  a  B.  Magnanghi,  left  Maddafeu  on  the  sad 
init  on  Imht  thubssographic  mission.  Under  tike  able 
dlnecSion  of  Capt.  Magna};hi,  two  dajrs  were  devoted  to 
preliminary  dmlgings  and  trawlings  in  dq>ths  from  200 
to  1000  metres,  principally  for  testing  our  apparatus, 
which  works  admirably,  tin  the  4th  inst.  (yesterday  after- 
noon) we  did  our  lirst  dccp-sca  dredging;  in  3<X)0  metres  ; 
the  dredge  came  up  empty,  but  1  had  the  pleasure  of  secur- 
ing, atta^-hcd  to  the  hempen  tangles,  a  magnificent  s])e- 
cimcn  of  that  stninj^c  blind  Crustacean  discovered  by  the 
Challenger  in  the  North  Atlintic,  and  named  ll'illinnrsi't 
Uptodtictyla;  it  is  no  doubt  one  of  the  most  characteristic 
forms  of  the  decp-sca  fauna,  and  its  discovery  in  the 
Mediterranean  is  of  very  great  importance  and  interest, 
as  ail  students  of  thalassography«wUl  be  fully  aware,  after 
what  Dr.  Carpenter  has  wnltea  on  the  biological  condi- 
tions of  the  deeper  parts  of  that  aaa.  Our  wecimen  of 
WUUmmia  is  slightly  smaUer  than  tht  one  dredged  by 
the  ^t^Mga-t  and  figured  in  %  WjrriBe  Thomson's 
"  Atbintic^"  vol,  L  p.  189 ;  but  otherwise  h  difiers  only  in 
one  or  two  minor  details,  which  may  be  sexual  diflerenoes ; 
it  was  dredged  off  the  west  coast  of  Sardinia. 

On  account  of  a  slight  mishap  with  our  engine  we  have 
anchored  at  Asinara  tor  a  couple  of  days,  but  shall  at 
once  resume  our  w  ork.  HBMKT  U.  GiGUOU 

Asinara,  Sardinia,  August  $ 


KONRyS  WAVE-SIREN 

17  VERY  musician  is  painfully  familiar  with  the  fMX 
*^  that  two  notes  neatly,  but  not  quite  exactly,  in  unison 
iritb  one  aaodier,  pradooe.  when  sounded  together,  a 
throbbing  sound  commonly  described  as  the  phenomenon 

of  "  deals."  In  the  elemcntar\'  theory  of  acoustics  the 
cause  of  beats  is  shown  to  be  the  mutual  interference  of 
the  two  vibrations,  one  sound  interfering  with  the  other 
and  silencing  it,  when  one  set  of  waves  is  half  a  vibration 
behind  the  other.  Ju  t  at  certain  points  on  the  earth's 
surface  there  are  no  tides  when  a  high  tide  and  a  low  tide 
coining  from  difitrcnt  seas  meet,  so  there  is  no  sound 
when  two  sets  of  sound-waves  meet  in  opposite  phases. 
If  the  two  notes  djfler  just  a  Ihtle  in  pitch  UMqr  wiu  aker- 


nately  reinforce  and  interfere  with  one  another,  and 
produce  the  throbbing  soutid  of  beats,  the  number  of 
beats  (or  maxima  of  sound)  per  second  being  the  same 
as  the  ditTerence  in  the  number  of  vibr  itions  per  second. 
If  one  tone  makes  ///  vibrations  fier  second  and  the  other 
«  (a  slightly  snuiller  number,  being  a  slightly  Hatter  tone) 
there  will  be  m  —  /<  beats  per  second  heard.  If  this 
number  he  not  more  than  3  or  4  per  second  the  beats  can 
easily  be  counted.  When  they  set  as  npid  as  12  or  14 
per  second  they  come  too  fiut  to  be  counted,  and  are  very 
harsh  and  grating.  They  are  most  disanMMUe  at  about 
33  per  second;  and  if  yet  more  rapid,  areheard  as  a  harsh, 
disagreeable,  rattling  sound  quite  different  from  a  true 
note.  Imperfect  octaves  and  imperfect  twelfths  likewise 
cause  beats  ;  in  fact  there  are  beats  heard  for  any  :n  p  1 
fectly  tuned  consonance  in  which  the  frequency  ot  the 
higher  note  is  1,  2,  3)  4>  S>  •  •  •  OT  any  integer  number  of 
times  that  of  the  lower. 

But  along  with  the  disagreeable  and  throb'jlnj;  plu'i.o 
menon  of  beats  there  arises  another  phenomenon  when 
two  noiesnot  in  unison  with  oneanothcrare  siniultmcously 
sounded.  This  is  a  low  booming  tone,  to  which  musi- 
cians give  the  name  of  the  "grave  harmonic."  If  two 
stopped  organ-pipes  are  brought  to  unison,  and  then  one 
of  them  is  sharpened  by  gradually  pushing  in  its  stopper, 
the  beats  arc  heard  first  Jow,  then  last,  then  tmenduraUy 
rapid.'  But  when  they  readi  about  twenty  or  thirty  per 
second  the  low  booming  note  begins,  and  rises  nncmally 
in  pitch  as  the  lieats  becooae  too  ro^d  to  be  dlacrimin- 
ated.  When  the  higher  nMe  has  reached  a  point  about 
half-way  between  unison  and  the  octave  note,  the  beats 
are  practic.illy  imiH-rcejitiblc,  and  from  this  point  the 
phenomena  recur  .igaui,  but  in  inverted  onitr,  the  yr.vvc 
harmonic  falls  in  pitch  down  to  a  low  boQiiiinL:  tone, 
while  the  beats  begin  again  to  be  distinguishable,  grow 
harsher,  then  become  slower,  tmti!  wiicn  the  intenral  of 
the  octave  is  reached  they  also  disa|)i)ear. 

A  gicat  controversy  with  respect  to  these  low  tones  of 
the  grave  harmonics  has  arisen  in  recent  years,  and 
though  it  smoulders  from  month  to  month,  occasionally 
blazes  up  into  vigorous  flame.  The  controverted  question 
is,  What  arc  these  grave  bannonics,  and  to  what  are  they 
due  7  Also,  What  beccnias  of  the  iMU  when  thew  occur 
so  rapidly  that  tlie  ear  cannot  distinguish  themr  The 
answer  given  by  Dr  Thomas  YooDg,  and  by  Smith  in  his 
"  Hannonics"  (i749)>  wastliat  the  rapid  beats  actually 
passed  into  the  grave  harmonic,  just  as  in  the  generation 
of  any  pure  tone  the  separate  vibrations  ^which,  when 
\ery  slow,  arc  heard  as  separate  soimds)  blend  into  one 
continuous  tone  whose  pitch  depends  upon  their  fre- 
quency. This  view  is  m.iintaincd  at  the  present  day  with 
great  energy  also  by  the  f.iinous  acoustician  Dr.  Rudolph 
Ki)nig  of  Paris,  t/n  the  other  hand,  Helmholtz  has 
emphatically  maintained  that  the  grave  harmonic  is  not, 
and  cannot  be,  thus  accounted  for,  and  has  given  very 
cogent  reasons  for  thinking  that  it  has  another  explana* 
lion;  and  in  this  view  he  IS  supported  by  Preyer,  Lord 
Rayleigh,  Ellis,  Bosanquet,  and  all  the  best  English 
physicists.  Mere  alternations  of  sound  aid  sOenc^  noir- 
ever  rapidly  they  occur,  cannot  produce  the  same  efliKt 
on  the  medumism  of  the  earns  a  pure  to^md-fro  motion 
of  the  same  periodic  frequency.  A  tuning-fork  which 
vibrates  too  times  per  second  will  give  out  waves  which, 
foiling  on  [he  ear,  jiush  the  dnnnskin  in,  and  draw  it  bai  k 
that  number  of  times  per  second.  Hut  .1  continuous  tone 
interrupted  100  times  per  second  by  short  periods  of 
silence  produces  quite  a  different  mechanical  action  on 
the  mechanism  of  the  ear.  The  writer  of  this  article  once 
tried  to  ascertain,  by  the  experiment  of  rotating  a  vibrating 
tuning-fork  upon  its  a.vis,  whether  the  alternations  of  sound 
and  silence  which  are  observed  as  it  is  rotated  would 
blend  into  a  continuous  tone;  but  no  kind  of  blending 
took  place.  Another  most  conclusive  proof  that  the  heats 
and  tte  beat-tones  are  distbict  phenomena  is  that  at  a 
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rertnin  speed  both  can  be  heard  goin^  on  sitrmltaneouHly. 
Helmholtz  atvcs  to  the  grave  harmonic  the  name  of 
difference-tone^^  because  its  number  of  vibrations  ex- 
actly oonesponds  to  the  difilerence  between  the  number 
of  vibtatioiis  of  the  primariet.  Two  notes  wbow  Ac- 
qoeodcs  are  respectively  m  per  -second  and  u  per  second 
mU l^rise  to  a  difference-tone  whose  ftcqiMnce  ism  -  « 
per  aeoond,  which  is^  in  fact,  just  the  tasie  number  a>  the 
imiiiber  of  Dceti  betweeo  Aetw^  KifB^  wee  s  difbrait 
naoM^  and  MmaaMjr  to  his  find  Yonmf  s)  Oeoty,  calls 
these  notes  ^itat'Mits,^  ana  dasslfies  them  fatto  two 
sets,  loTVfr  and  upper,  the  lower  beat-note  being  that 
corresponding  to  the  beats  between  the  lower  note  and 
the  one  that  is  sharper  than  it,  the  higher  beat-note  being 
that  corresponding  to  the  beats  between  the  higher  note 
and  the  octave  of  the  lower.  For  example,  if  the  notes  c' 
and  are  sounded  together,  their  frequencies  being  in  the 
ratio  8  :  9,  there  will  be  heard  a  beat-note  whose  frequency 
is  relatively  1,  or  three  octaves  below  the  lower  note.  If 


r'  and  /'  (a  seventh)  are  sounded,  their  frequencies  being 
in  clic  ratio  8  :  15,  there  will  be  heard  a  beat-note  of  the 
iippt  r  series  of  relative  frequency  i  (being  the  ditTercnce 
between  15  and  16),  or  also  three  octaves  below  the  c'. 
So  also  the  inter\'al  between  c'  and  (the  twelfth-tone 
flattened  by  about  a  semitone^  so  as  to  make  the  ratio 
8 ;  23)  will  also  give  a  beet-tone  of  relative  frequency  i, 
bdag  the  difference  between  23  and  24. 

Now  on  HeJmhohi*8  theory  heats  can  only  arise 
hetween  vibrations  so  neer  tofether  on  the  scale  as  to 
aa  on  die  same  fibre  of  Corti  in  the  ear  (provided  tlw 
vibrations  be  pure  and  free  from  upper  peztiel  toncs)b 
and  they  should  therefore  be  audible  not  as  fufo  tomethiit 
as  fluctuations  in  Idiulne^s  of  , ir  ne.  But  when  if  and 
<f  are  sounded  we  certainiy  Isear  !ici>  separate  tones  plus 
the  low  note  which  we  call  the  grave  harmonic.  Helm- 
holtz has  therefore  concluded  that  another  explanation 
must  be  sougiit,  and  this  he  finds  in  a  mathematical 
investigation  of  the  resultant  displacements  due  to  super- 
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ponng  two  tones,  on  the  soppoiltlon  diat  the  vflmtionB 
of  the  primaries  are  so  laijge  that  the  moving  fbrces  are 
ao  leiwer  simply  proportional  to  the  displacement,  but 
are  iniraenced  by  the  squares  or  higher  powers  of  them. 
He  has  shown  that  when  this  is  the  case  combinational 
tones  must  arise  whose  frequencies  correspond  to  the 
difference  in  the  number  of  vibrations,  and  he  further 
conjectures  that  to  the  dissymmetry  of  the  drum^km  irui 
other  vibrating  parts  of  the  car  is  clue  the  fact  that  the 
Squares  of  the  displacements  can  thus  afi'ect  the  resultant 
Vlbratirn.  If  s  ).  the  combinational  tones  other  than 
those  of  mistimed  unisons  must  really  arise  in  the  ear 
itself  and  be  subjective  in  character,  as  indeed  Mr. 
Bosanquet,  who  has  lately  studied  the  matter  most  care- 
fiillr,  roundly  dechucs. 

Dr.  Kfinijb  however,  undannted  by  Hebnholts's  rea- 
sonbugs,  has  retnncd  to  tfie  contest  with  new  weapons. 
Be  has  repeated  aU  Ms  finmer  eneriments  with  new 
tenfaif^bifcs  spectaUy  made  of  massive  form,  so  as  to  be 
yetnuce  pcmct  in  tonc^  and  finds  his  eheeivations  on 
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I  beat-tones  confirmed.   He  has  further  constructed  a  new 

I  instrument,  the  "wm'e-siren,  with  which  to  estahlfsh  his 
doctrine  that  hiuils,  v.  hen  too  rapid  to  be  heard  separately, 
blend  into  a  beal-tioh:  In  this  instrimient  vibrations  arc 
set  up  in  the  air  by  blowing  through  a  slit  against  the 
edges  of  a  notched  disk  or  rim  which  rotates  rapidly  upon 
an  axis.  In  1S73  Ut.  Kenig  constructed  sirens  on  this 
principle,  the  indentations  at  the  edges  of  the  disks  being 
sl:n[^iie  harmonic  curves,  or  "  w.ivc  feriTis,  '  whirh  there- 
fore gave  rise  to  simple  tones.  In  the  new  wave-siren 
(Fig.  I)  the  indentations  are  determined  in  the  following 
manner :— Two  simple  vibrations  whose  ratio  is  known 
are  mechanically  compounded  together  by  machinery,  and 
a  resultant  curve  is  obuined  which  txactbt  conresponds 
on  a  huge  scale  to  the  resultant  motion  of  die  air  when 
the  two  notes  having  this  interval  are  Mimded  together. 
This  compound  curve  is  then  set  off  very  exactly  round 
the  periphery  of  a  metal  disk,  and  cut  out  in  the  metal 
with  the  utmost  nicety.  Fig.  2  shows  the  form  of  the 
(set  eat  on  die  edge  of  a/sf  disk)  for  the  hiterval  o< 
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the  sc\cn!h,  the  ratio  bein;;  ^'  ^'j-  When  tliis  disk  is 
rotntcd  rapidly,  and  wind  is  blown  through  ;i  tiat  nonle 
held  with  its  opening  radially  at  the  edge,  two  notes  are 
beard  giving  this  exact  interval.  Iftkt  vibrtUioH  is  slow^ 
fvah  are  /u  w  ii :  if  tlu  vOrtHm  U  tt^U,  the  beat-Ho§e  is 
heard.  In  order  to  compin  tkcM  notes  the  more 
accurately  with  a  true  combiaattanal  tone,  the  same 
disk  is  i^erced  by  three  ooacentric  rings  of  holes, 
floe  with  64,  aaodiar  wil^  lao^  giving  the  ratio  t:  15, 
and  another,  with  8  holes  onfy,  cenw^eBdiog  to  the 
number  of  beats  between  tse  and  the  octave  of  the 
64  set  (128),  that  is  to  say,  to  the  upper  beat-not .»  of  the 
interval  8  :  jj.  When  air  is  blown  through  the  rings  of 
64  and  120  holes  in  the  rotaling  siren-disk,  exactly  the 
same  notes  and  same  beats  or  beat-notes  are  produced  as 
by  the  wave- curve  at  the  cdj^c.  Here  there  can  surely  be 
no  partial  tone-  present  to  complicate  the  phenomenon. 
For  j,'reater  conver.ieni  e  m  eoiiipanng  several  combina- 
tions, the  wave-forms  are  cut  upon  cylindrical  rims 
mounted  upon  one  axis  as  in  the  first  figure,  a  tiat  disk 

{lierced  with  holes  being  added  above  for  coropariseo. 
n  every  case  slow  rotation  gix  es  beats,  and  rapid  rotation 
the  beat-note  exactly  as  Konig's  theory  requires. 

It  remains  yet  to  be  seen  what  answer  Heltnboltz  and 
the  nuihemaiical  acousticians  will  give  to  the  challenge 
thrown  down  by  Konig  in  this  beanttful  and  ingentoas 
piece  of  nwdnnism.  Meantime  we  may  mention  that 
Mr.  Botanquet  of  Oxford  has  just  been  examining  the 
very  same  question,  thou;,'h  by  different  means.  He  finds 
that  all  Konig's  higher  beat-tones  can  be  accounted  for 
by  the  assumption  that  the  terms  of  higher  orders  become 
important  in  the  inechani->in  of  the  ear  when  the  dis- 
placements arc  considerable,  and  that  therefore  "  by 
transformation"  in  this  -^cn^e  the  v.-iriatinns  of  niaximum 
displacement  in  the  result. mt  \va\c  gi\e  ri  e  tn  in  ,ind-fro 
vibrations  of  simple  form  having  the  same  frequency  as 
these  variations,  and  therefore  evoke  in  the  car  a  note 
whose  frecjuency  is  the  same  a^  the  number  of  beats.  He 
is  also  positive  that  such  tone  u  a  st  only  in  the  ear,  and 
are  inaudible  in  resonators.  Lastly,  lie  has  satisfied  him- 
idf  that  in  all  the  cases  of  beats  between  mistuned  con- 
ioaances  in  which  the  higher  note  is  (nearly)  a,  3, 4, . . . 
&C.,  times  as  rapid  as  the  lower,  th*  Am/  consists  if  vari- 


.    HYDRODYNAMIC  .LXALOCIES  TO  BLEC- 
TRICirV  AXn  M.iGXETISM 

FRdM  a  scientific  and  purely  tlieorctical  point  of  view 
there  is  no  object  in  the  «holc  of  the  i;ie<  tric.il 
Exhibition  at  Paris  of  greater  interest  than  the  rem  irk- 
able  collection  of  apparatus  exhibited  by  IV.  C.  .\ 
Bjecitoes  of  Christiania,  and  intended  to  show  the  funda- 
mental phenomena  of  clecuicity  and  magnetism  by  the 
aaahigoitt  ones  of  hydrodynamics.  1  will  try  to  give  a 
dear  account  of  these  experiments  and  tiie  apparatus 
onqil  iyed  {  bnt  no  description  can  convey  any  idea  of  the 
wenderfiil  beautv  of  the  actual  experiments,  whilst  the 
mechanism  itself  is  also  of  most  exquisite  COnStruClloa. 
Everv  result  which  is  thus  shown  by  experiment  had  bim 
prevu)u  I)  predicted  by  ProC  BjeriOMt  a*  the  ICSUlt  of  his 
niathe  iiatical  investigations. 

It  has  long  been  known  that  if  a  Juning-fork  be  struck 
and  held  near  to  a  light  object  like  a  balloon  it  attracts  u. 
This  is  an  old  experiment,  and  the  theory  of  it  has  been 
worked  out  more  than  once.  .Among  others  .Sir  William 
Thomson  gave  the  theory  in  the  Plnkuophidil  Magazine 
in  1867.  In  general  words  the  explanation  is  that  the  air 
in  the  neighbourhood  of  the  tuning-foric  is  rarcfic<l  by  the 
efiiation  which  it  experiences.  Consequently  the  pressure 
or  die  air  b  neaicr  as  the  distance  from  the  lunmg-fork 
incraaeea.    Thns  the  prNsore  on  the  <ir  side  of  the 


balloon  is  greater  than  that  on  the  naar  slde^  and  the 

balloon  is  attracted. 

Dr.  Bjerknes  has  followed  out  the  theory  of  this  action 
until  be  has  succeeded  in  illustrating  most  of  the  fnnda- 
mental  phenomena  of  electricity  and  magnetism.  He 
causes  vibrations  to  talte  plaoe  in  a  trough  of  water  aboot 
six  inches  deep.  He  ases  a  pair  of  cylinders  fitted  widi 
pistons  whidh  are  moved  fai  aiad  out  by  a  gearing  whidi 
reguIalM  die  length  of  abroln  and  also  gives  gnat 
rapidltjr.  Thcoe  cyliiMlerB  sinnlf  act  ahamatdy  as  ak«> 
compreasers  and  expanders,  ana  they  can  be  arranged  90 
th.it  both  compress  and  both  expand  the  air  simulta- 
neously, or  in  such  a  way  that  the  one  expands  while  the 
other  compresses  the  air,  and  t'/Vy  7'ersii  These  cylin- 
ders are  connected  by  thin  india-nibber  tubmg  and  fine 
metal  pipes  to  the  various  instniment-.  A  very  simple 
experiment  consists  in  communicating  pulsations  to  a 
pair  of  tambours,  and  observing  their  mutual  actions. 
They  consist  each  of  a  ring  of  metal  faced  at  both  sides 
with  india-rubber  and  connected  by  a  tube  with  the  air- 
cylinders.  One  of  them  is  held  in  the  hand  ;  the  other  is 
mounted  in  the  water  in  a  manner  which  leaves  it  free 
to  move.  It  is  then  found  that  if  the  pulsations  arc  of  the 
same  kind,  i  e.  if  both  expand  and  b<4h  contract  simulta- 
aeoosly,  there  is  attraetion.  Bnt  if  one  eiqnnds  while  the 
oliwr  cemnwH^  and  adnr  evMnf,  Aera  is  repulsion.  In 
fact  tfe*  ntaMMnenan  is  the  opposite  of  magnedcal  and 
cfccttlcal  phenenena,  for  faeie  like  poles  attract,  and 
unlike  poles  repel. 

Instead  of  having  the  pulsation  of  a  drum  we  may 
use  the  oscillation  of  a  sphere;  and  Dr.  Bjerknes  has 
mounted  a  beautiful  pic  e  of  app.ir.itiis  by  which  the 
compressions  and  expansiof.s  of  air  arc  used  to  cause  a 
sphere  to  oscillate  in  the  water,  but  in  this  case  it  must 
be  noli  -ed  that  opposite  sides  of  t!ie  sphere  arc  in  oppo- 
site phases.  In  fact  the  sphere  might  be  expected  to  act 
like  a  magnet ;  and  so  it  docs.  If  two  oscillating  spheres 
be  brought  near  each  other,  then,  if  they  are  both  moving 
to  and  from  each  other  at  the  same  time,  there  is  attrac- 
tion ;  but  if  one  of  them  be  turned  round,  so  that  both 
spheres  move  in  the  same  direction  in  their  oscillations, 
then  there  is  repulsion.  If  one  of  these  qiheres  be 
mounted  so  as  to  be  free  to  move  alxint  a  vertical  axis^  it 
is  fttind  ttttt  when  a  second  osdllating  sptaa  ia  bronght 
near  to  it,  tl>e  onewhidi  is  fiee  tame  roimd  iia  axis  imd 
sets  itself  so  that  both  spliem  in  their  oKilhtions  are 
approaching  each  other  or  receding  simultaneoosly.  Two 
oscillating  sphr-rcs,  mounted  at  the  extremities  of  an  arm, 
with  freedom  to  move,  behave  « itli  respect  to  another 
oscillating  sphere  exactly  like  a  magnet  in  the  neighbour- 
hood of  another  magnetic  pole.  I  believe  that  these 
directive  elTects  .are  perfectly  new,  both  theoretically  and 
experimentally.  The  professor  mounts  his  rod  with  a 
sphere  at  each  eni  in  t^Mjways;  (i)  so  that  the  oscilla- 
tions are  along  the  arm,  and  (2)  so  that  they  are  perpen- 
dicular. In  all  cases  they  beliave  as  if  each  sphere  was  a 
little  magnet  with  its  axis  lying  altmg  the  direction  of 
oscillation. 

Dr.  Bjerknes  looks  upon  the  water  in  his  troudi  aa 
being  the  anakigne  of  Faraday't  owdiBmi  and  ha  Iodic* 
upon  diew  attractions  aiid  rc«d«iansaalittiicdMi^nokl« 
tta  action  of  one  body  on  tha  oibnr,  but  to  Ae  mnlnal 
action  of  one  body  and  the  water  ia  contact  with  it 
Viewed  in  this  light,  his  first  experiment  is  equivalent  to 
saying  that  if  a  vibrating  or  oscillating  body  have  its 
motions  in  the  same  direction  us  the  water,  the  body 
moves  away  from  the  centre  of  disturbance,  but  if  in  the 
opposite  direction,  towards  it.  This  idea  giNCS  us  the 
analogy  of  tlia-  and  p.ira-magnetisin.  If,  in  the  neigh- 
bourhood of  a  vibrating  drum,  we  have  a  cork  ball, 
retained  under  the  water  by  a  thread,  the  oscillations  of  the 
cork  are  greater  than  those  of  the  water  in  contact  with 
it,  owing  la  ita  small  mass,  and  are  consequently  raAttfsw{r 
ia  tha  ama  direction.  Acoordim^  are  liava  npriiifli^ 
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'todMBtgMtisni.  If,  on  the  other 
I  mlor  a  bail  which  i»  heavier  then 
ilKiiedlitieuiiieiiotsogreatasthet  of  the  water  in  its 
iMnhn  owte  tQ  ilsfl»a%  and  ooBMqneMijrthe  osciUa- 
titoni  or  the  halt  relMlTeljr  to  water  are  m  Aft  opposite 
direction  to  those  oi  the  water  itself  and  Aerc  is  attrac- 
tion, corresponding  to  panunagnetisnu  A  rod  of  cork 
and  another  of  metal  are  suspended  horuontally  by 
threads  in  the  trough.  A  vibrating  drum  i:i  brought  near 
to  thcui ;  the  cock  rod  seta  itMIr  equacadalbr*  and  the 
metal  rod  axiaUy. 

If  ;i  piUct  of  iron  be  floated  by  a  cork  on  water  and  two 
similar  poles  {e.g.  both  north)  be  brought  to  its  vicinity, 
one  above  and  the  other  below  the  pellet,  thclatter  cannot 
remain  exactly  in  the  centre,  but  will  be  repelled  to  a 
certain  distance,  beyond  which  however  there  is  the  tuual 
attraction.  The  reason  is  tluU  when  the  pellet  is  nearly 
io  the  line  joining  the  two  poles  the  north  pole  of  the 
peUet  (accotdiag  to  our  iimposttioD)  is  fiirther  from  this 
Hne  than  the  sottA  one.  The  angle  of  action  is  less ;  so 
that  althoui^  the  north  pole  is  fhraier  awajr,  the  horixontal 
component  of  the  north  pole  repeMon  may  be  greater 
than  that  of  the  south  pole  attraction.  Dr.  Bjerknos  re- 
produces this  experiment  by  causing  two  drums  to  pulsate 
in  concord,  the  nnc  aljov  c  the  other.  A  pellet  fixed  to  a 
wire,  which  is  attachcii  by  threads  to  two  pieces  of  cork, 
is  brought  between  the  drums,  and  it  is  mad  impossible 
to  cau--e  it  to  remain  in  the  centre. 

Dr.  Hjerkncs  conceived  further  the  beautiful  idea  of 
tracing  out  the  conditions  of  the  vibrations  of  the  w.itcr 
when  acted  on  by  pulsating  drums.  For  this  purpose  he 
mounted  a  sphere  or  cylinder  on  a  thm  spring  and  fixed 
a  fine  paint-brush  to  the  top  of  it  This  ■  pet  into  the 
The  vibmtioos  are  in  most  cases  so  small  that 
li  not  be  detected,  but  by  regulating  the  pulsa- 
tft  l)e  iaochroaoa*  with  the  vibratuiaa  of  the 


_,npo«»ecfnl  vibration  can  be  set  up.  Wbenttiisis 

 tai^m  plate  mounted  oa  four  springs  is  lowered  so 

ai  to  toneh  the  paint-brush,  and  the  airection  of  a  hydro- 
dynaouc  line  of  force  is  depicted.  Thus  the  whole  field 
Is  explored  and  diflerent  diagrams  arc  obtained  according 
to  thf-  nnturo  if  the  pulsations.  Using  two  drums  pul- 
sating eoiuoui.iinly,  we  get  a  figure  e.vactly  like  that 
produced  by  uon  filings  in  a  field  of  two  similar  maj^nctic 
poles.  If  the  pulsations  are  discorxlant  it  is  irKc  the 
ngure  with  two  dissimilar  pole-..  I  hree  pulsating  drums 
give  a  ligurc  identical  with  that  produced  by  tluee  mag- 
netic poles.  The  professor  had  previously  calculated 
that  the  effects  ought  to  be  identical,  and  1  think  the 
same  might  have  been  gathered  from  the  forniul.e  in  Sir 
William  Thomson's  "Mathematical  Theoiy  of  Mag- 
ntt^sm,"  but  this  only  enhances  the  beauty  of  the  expen- 
nental  confiimatioDi 

Phfiidsts  have  been  m  the  habit  of  lookmg  npen 
Magnetism  as  some  load  of  molecular  rotation.  Accord- 
ing to  the  present  view  it  is  a  rectilinear  motion.  Physi- 
GMS  have  been  acciistomed  to  look  upon  the  conception 
of  an  isolated  magnetic  pole  as  an  impossibility,  but  here, 
while  the  osciil.it.ng  >phere  reprcicnts  a  magnetic  mole- 
cule with  north  and  south  poles,  the  pulsUin^  drum 
represents  an  isolated  pole.  These  are  ne»  c onoeptions 
to  the  physicist,  let  us  see  whither  they  lead  us.  The 
professor  shows  that  if  a  rectilinear  oscillation  constitutes 
magnetism,  a  circular  oscillation  must  signify  an  electric 
current,  the  axis  of  oscillation  being  the  direction  of  the 
cuneat.  According  to. this  view  what  would  be  the  action 
(if  a  ling  through  which  a  current  is  passing?  If  the 
ring  were  horizontal  the  inner  parts  of  the  zi  ig  would,  all 
rise  together  and  all  fall  together,  they  would  vibrate  and 
produce  the  same  effect  as  the  rectiimear  vibrations  of  a 
This  is  the  analegne  of  the  Amperian  eorrente. 
l  iinstrate  the  condition  of  the  magnetic  field  in  the 
"bood  of  electric  cunents,  Dr.  UJericnes  mounted 
qrlindnm  on     '  ' 


bjr  inlMNMlt,  wUcb  enabled  him  to  vibnte  them  in  the 
same  or  opposite  wavs.  To  produce  enoiu^  fidctioa  he 
was  forced  to  employ  svrup  in  |daoe  ofnater.  Thai 
figmw  wludb  are  woduced  oa  the  glaas  ai«  Id  ew^ 
case  die  same  as  those  which  are  produced  by  iron  filbin 
in  the  neighbourhood  of  electric  currents,  including  toe 
one  of  currents  going  in  parallel  and  in  opposite  dire©- 
tions. 

The  theory  is  carried  out  a  step  further  to  explain  the 
attraction  and  subsequent  repulsion  after  contact  of  an 
electriiled  and  a  neutral  subst.ince  and  the  passage  of  a 
spark,  liut  it  is  extremely  si>ecul.itive,  and  is  not  as  yet 
e.t  peri  mentally  illustrated,  and  1  think  that  at  present  it 
IS  better  to  pass  it  by. 

I  believe  that  the  professor  will  exhibit  his  experiments 
and  givesomeaccountof  his  mathematical  investigations^ 
which  have  occupied  his  time  for  five  years,  to  the  Aca» 
d^mie  des  Sciences  this  afternoon.  His  rendts  have  not 
been  j^hUslied  befbre.  GnoMn  VoRBBS 

Pans,  Aiigost  15 

NOTES 

John  Da.VCAN,  the  Alford  weavcr•bf)lani^t,  his  at  last 
parsed  away,  and  his  dust  now  lies  under  tht  earth  whose 
beautiful  ddldm  hs  kasw  and  loved  so  well.  He  sapbed  a 
Uttk  afiar  aoon  on  the  fdi  iaaiaBi,  in  his  dg^ty-savtiiih  year, 
and  was  buiied  an  the  tfth  hi  the  old  dmrchyard  at  Alfonl,  ia 
a  sclcctc!  :,|>.>t,  »han  a  monutueut  will  i^oo  be  raised  to  his 
memory  by  the  free-will  offerio^s  of  thoie  who  admired  his  high 
cbancter  and  pure-mioded  enthusiasm  for  science.  The  poor 
old  aiaa  has  not  lived  long  to  enjor  the  oomfiorU  lately  praiided 
for  him,  bat  It  is  pleasant  to  drialc  that  dds  aged  and  niisdfiih 

Stadeot  of  nature  pi^sc  l  \\v:  I.-.nt  iLiVi  of  his  lon^  .itvl  ?-.]ea!  life 
in  eomparativc  otflucncc,  and  tb.u  he  now  rciil.s  iu  do  pauper's 
grave.  Ills  life  wa.s  so  recently  sketched  in  these  pages  (  Natuki^ 
voL  xiiii.  p.  a69)thatitisanuiMesMry  hersassintoicheaneit, 

usually  laborioBS  whudag  his  daily  bread  by  weaving, 
carried  oa  till  beyond  his  eighty-fiftb  year,  be  bad  through  fubng 
strength  been  at  last  reluctantly  forced  Ij  fall  oa  the  iiarLsh  f  ir 
bare  sui^rt,  an  appeal  was  made  in  liis  Ctvour  by  Mr.  Jolly, 
ILM.  Inspeetnr  cf  SduMls,  hi  the  aewsi 
the  country,  and  in  OBT  own  rohuwa  The  1 
and  aiuplc,  so  that  to  a  very  short  lime  a  scm  of  3Stt  was 
spontaacously  sent  for  his  relief,  wiili  every  exprc^ioa  of  ad- 
miration and  r^et  from  all  p-irts  if  the  land,  and  from  laost  of 
our  most  emineut  scientific  men,  \<husc  kindly  TTWUfiaHflB  of 
hit  Kieatific  labows  was  not  uofropicntly  voy  a|i(|y  and 
memorably  put.  His  pride  aad  appreeiation  of  all  tMs  Mud* 
ness  were  genuine,  deep,  and  child  like,  and  were  cTprc^scd 
not  seldom  in  piipiant  and  fouehing  term? ;  vo  tin!  his 
numerous  frienl'i  lia\e  the  i^rnt  -:it!sfact:nn  tif  thinking, 
that  by  iheir  means,  though  he  has  departed  sooner  than 
was  anticipated,  they  have  helped  to  comfort  Ae  evcaiflg  off 
his  days.  BKs  eooadieixm  was  of  the  healthiest  type^  aad  Us 
tenadty  of  Ufe  KBarkaMe  in  a  frame  so  exhausted,  and  hconlf 
p«S5C<i  away  when  the  last  particle  of  the  expiring  ta[>er  WIS 
slowly  consumed.  As  alreidy  told  in  Nati;&E  (vol.  xxiv.  p. 
6),  the  money  raised  in  John  Duncan's  bdioof  has  been  vested 
in  seven  trustesi^  under  a  trust-deed  esceated  doil^  his  lift. 
By  its  provbiaas  his  vahnhle  liooks  on  botany  and  other  aeteaeas 
■re  bequeathed  to  the  parish  library  of  Alford  for  the  use  of  the 
district ;  and  all  remaining  funds  are  to  be  .safely  invested  and  the 
interest  to  be  devoted  for  .ill  time  to  the  foandati  in  uf  certain 
prizes,  to  be  called  by  his  name,  for  the  promotion  of  the  study 
of  aatanl  seieBce^  especially  botany,  amoucst  the  ddUrsa  la 
certain  parishes  in  and  round  the  Vale  of  Alford.  A  memoir 
of  ilw  old  man  is  now  baiag  written  by  Mr.  JoUy,  aad  will  be 
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In  fltt  dMdi,  M  S7th  ult.,  of  Mr.  HewcttCotlrril  Watson, 
«t  ttetftof  tenn^tmiw  EofHih  botany  bas  lost  one  of  ber 
moat  tndcftrt^Me  worlten.   For  the  space  of  fifty  yean  Mr. 

Watson  hasljccn  a  prolific  writer  on  the  geograjihicnt  distribution 
of  hritish  plants,  and  on  the  distin^iLshing  cbAmcters  of  the 
more  "  critical  "  species  ;  nod  in  thestf  (li.')>artments  of  botany 
be  b«(  left  very  few  wbo  «•»  approacb  him  in  the  atent  and 
die  aecaiacy  of  bit  knowledge.  In  addMon  to  many  sBMOer 
publications,  and  a  ^-ast  nnmbcr  of  coDtribations  lo  periodical 
literature,  tbc  princijial  wurks  with  whicli  his  name  will  lie  asso- 
ciated are  the  "New  Itetanists'  Guide"  (1835-7),  the  "  Cybele 
BritawHca  "  (1847-59)1  and  the  mraeroos  editions  of  the  "  London 
CMd«(M«f  MtUtPlaali.''  Bbfudn  at  Thainn  DitM  bad 
long  l>een  an  object  «f  pi|plnMtC  to  botanistii  dcsirons  of  seeing 
{^rowing  specimens  of  nsa  or  Btlle-ltnown  species  or  varieties  of 
lirilish  plants;  and  hit  jw^piient  na.^  the  last  appeal  in  questions 
of  difbcolty.  In  1847  he  spent  three  months  investigating  the 
floca  of  the  Azores,  which  w-as  then  very  little  known,  and  added 
abomt  100  tpadti  to  the  fioum  of  the  Arcfaipela(o,  aaajr  of  wJucfa 
were  new  to  aeleaoe.  Tbraogbont  Hfie  Mr.  Watton  wu  an 

ardent  believer  in  pbrenolng)'  ;  «hcn  a  stndrnt  at  ihr  Univrrsijv 
of  Edinburgh  be  became  acquainted  with  George  and  Andrew 
Combo;  and  wa«  for  a  Itoe  edRor  of  the  nrmiagieal  JltMniml. 

FeoF.  Raodl  Pictkt  of  Geneva,  who  has  been  giving  bis 
attcalion  of  late  to  marine  architecture,  annonnces,  nccording  to 
the  7V««  coiTc-p  iniUnt,  a  discovery  which,  if  his  iu:tici;ialii*:is 
be  realiied,  will  effect  a  revolution  in  the  art  of  shipbuilding  and 
groadj  aitginent  the  iiwed  of  aea-foing  and  other  ihlpt.  The 
diaooviti7  couials  ia  o  new  method  of  conitmclion  and  tadi  on 
amngement  of  the  bed  w  will  diminish  the  resblanoe  of  Ibe 
water  to  the  lowest  possil)!e  |i  ^int.  Ve>sel<  built  in  the  fashion 
devised  by  Prof.  Pictet,  inslead  of  sinking  their  prows  in  (he 
water  as  their  speed  increases,  will  rise  out  of  the  water  the 
falter  tbqr  go.  in  meb  a  way  that  the  only  parts  cspoaed  to  tbo 
fHctiOB  of  the  water  will  be  iho  tidet  of  the  bnU  and  the  ne^* 
bourhood  of  the  wheel.  In  other  words,  ships  thus  constructed, 
instead  of  pushing  their  way  through  the  water,  will  glide  over 
it.  According  to  the  professor's  calculations,  in  the  accuracy  of 
which  he  bas  the  fullest  confideDce,  steamers  built  after  his 
deaign  will  attain  a  tpecd  of  from  50  to  60  kilomotm  ^  hour. 
A  model  Ifimcr  oa  the  pclacipk  he  hat  discovered  is  uooturse 
« f  eoattroetion  at  Geneta.  Tha  madUnery  has  been  ordered  at 
winterthnr,  nnd  whoa  ready  the  new  vernal  will  mahohcr  trial 
trip  on  Lake  Leman. 

Tjik  Electrical  Exhibition,  though  now  open  to  the  public, 
FOems  far  from  being  completely  arrangi-d.  Our  I'ari-  currc 
spondent  writes  that  the  English  section  was  opened  on  SuiKlay, 
a  result  due  lo  the  personal  exertions  of  the  Earl  of  Crawford, 
the  £ogliih  Coamuiisloner,  which  bas  caused  great  satisfaction. 
The  otganitatkn  of  die  English  section  is  highly  apjiroved. 
■|  he  evening  sittings  have  been  postponed  f  r  an  it^  irfinite  Dum- 
>icr  of  days,  owing  to  a  series  of  mistakes  in  the  engineering 
ilepartmcnt.  The  electrical  railway  is  not  ready.  In  spite  of 
tiMte  drawbacks  the  reoeipu  of  the  fint  three  dajra  were  from 
4000  to  5000  fraaet  each.  On  Sondaytbey  were  bvgely  increased, 
although  the  fees  were  diminished  by  half.  We  hoy^c  shortly 
to  refer  to  the  Exhibition  in  detail.  Independently  uf  the  (.'ai.i- 
logue,  the  admim^tratl^al  uf  the  Kxhibition  bas  jiubli^hcd  a 
handbook  on  Klcctricily  and  its  .Vpi'lications,  by  Armingaud, 
Beequerel,  Ucrt,  Blanco,  Breguct,  Clerac,  Deprez,  Fontaine, 
Maicart,  Reynand,  and  otben.  L'£kelriatJ  has  published  a 
*' Petit  Vocabohdreratoomi^'*  of  evaiy  word  nsed  by  electricians, 
with  an  introduction  by  W.  de  FomMle. 

It  it  anoooaoed  that  Him  Pogion,  daqghtar  of  the  Madra^^ 
GuiMramiai  Aatranoater,  has  been  appeteted  Meteorological 
JUpMlsrtolheGonnniOBlof  that  Pwridenqr.  Mim  P^m 


has  for  some  years  ditcbaifsd  wtfh  great  ahUi^  the 

AssistaTit  Government  Astronomer. 

We  l>clievc  that  the  Koyal  Commission  which  has  been  con- 
stituted  for  the  purpose  of  inquiring  into  and  reporting  mpOD  Ao 
facilities  for  technical  edMcatlon  in  varioos  cooatoiet  is  new  pnae- 
tically  complete.  It  will  compriie  Means.  Sanmebon,  Slagg, 
Stevenson,  and  Woodall,  the  members  respectively  for  Banbury, 
Manchester,  South  Shields,  and  Stoke-upon-Trcnt.  Mr.  Swire 
Smith  of  Huddersfield,  Prof.  Koscoe  of  Manchester,  and  Mr. 
Philip  Magnus  the  director  of  the  City  and  OoUds  of  London 
Insiitale.  ham  also  aooaplad  hnitatiMM,  aad  Mr.  G.  R.  Ked> 
grave  of  the  Sdeace  and  Art  Department  will  probably  be 
selected  lo  accompany  the  Conmiision  as  secretaiy.  It  is  ex* 
peeled  that  the  Comraisiiaa  wOl  oommsnoe  ib  tiavds  sibovt  llM 
middle  of  October. 

The  British  Association  having  decided  to  hold  tts  annual 
meeting  for  1883  at  Southamptun,  a  larj^c  and  induential  com- 
mittee, including  the  Corporation  aad  magistrates  of  the  borough 
and  Ibe  clcigy  and  midsten  of  all  denominations,  bas  been 
appointed  to  maico  the  nBBcaMiyewaBgnmiiita.  A  ndiseription 
and  guaraateo  fnnd  to  eoiw  the  leqaUtecapcaiei  of  dw  neetiag 


Ths  meeting  of  the  International  Ctmgress  at  Bordeaux  on 
the  Phylloxera  haiving  been  antedated  to  August  99,  is  now 
of  die  deetkBii,  till  October  m. 


Thk  Epping  Forest  aitd  County  of  Essex  Naturalists'  Field 
Club  held  a  Field  Meeting  at  Chelmsford  on  Saturday,  August 
13,  in  conjunction  with  the  tulKcrihers  to  the  "K-scx  .Tnd 
Cbdnuford  Muscam."  The  Cbebnsfoni  Mnsenm  was  visited 
under  Oa  gnidanoe  of  the  Ror.  R.  B.  Barlktt,  M.A.,  the 
bom.  cantor*  and  Mr.  E.  Danaa^  the  hon.  secretary.  After 
VaA  the  whole  party  proceeded  in  <l:;ig>  u>  Danhury  Hill, 
the  ancient  camp  of  which  was  visited  under  the  guidance 
of  Itx.  H.  Corder ;  the  company  then  assembled  to  hear 
an  address  by  Prof.  G.  S.  Boulger  on  "The  Origin  and 
Distribution  of  the  British  Flora."  About  six  o^dodt  the 
ixirty  returned  to  Cbdtgosford  to  tea  at  the  "Saracen^  Head'* 

Hold,  and  an  ordinary  nipptin}^  of  the  F.'-sex  ('lub  was  held, 
the  I'rc^idcnt,  Mr.  K.  Mcldola,  occu]))lnj  the  chair.  'Ihe  Pre- 
sident commnnicated  on  behalf  of  General  I'itt-Kivers  the  report 
on  the  excavation  of  the  aodent  earthwork  at  Ambresbwy 
Bank*  te  Epflag  Foeest  It  appeus  that  this  bmtigatioa  haa 
been  carried  out  with  considerable  suceess,  a  numliOT  of  lhag> 
ments  of  pottery  of  British  construction  having  been  found 
l>encath  the  rampart  on  or  near  the  old  surface  uf  the  ground. 
The  Club  has  thus  so  far  settled  the  date  of  the  camp  by  a  single 
cutting,  and  the  cunent  theory  that  it  was  the  work  of  the 
Romans  nrait  be  ebendoncd.  Altlioflgh  nndonbtedly  Biitislv 
further  excavations  will  be  required  before  it  can  be  decided 
whether  it  dates  from  before  or  after  the  I^oTDnn  comjiie^l. 
are  glad  to  ^e  that  the  Great  Eastern  Kaihvay  Company  has 
assisted  the  Club  to  a  great  extent  by  allowing  the  members  to 
tnvel  at  greatly  reduced  fores  on  any  of  their  lines  widria 
dm  CowMy  of  Etscx  on  the  occasion  of  lidd  or  of  < 
meetings. 

The  A^iw/ contspoodent  writes  that  die  Swiss 
logicel  Conmissioo,  whiebf  by  the  co*upeiation  of  its  1 

members  and  correspondents,  continues  the  work  of  simultaneous 
earthquake  observation,  has  just  issued  a  report  on  the  earthquake 
of  July  22.  This  shock  was  felt  over  a  «  ide  area.  In  France  it 
extended  over  the  departments  of  L)r6me,  Is^e^  Savoy,  Upper 
Savoy,  Saone  et  Lotre,  Ala,  Jura,  aad  Douba.  In  Italy  Ifc 
afligcted  chiefly  dw  Ugh  falleys  of  North- Weston  PiedMnl. 
laSwliaertnd  Oe  moscmait wns  observed  hi  the  canloater 
Van^  nihnig^  Neadilt^  SoIoAbib,  Baa^  aad  th* 
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wcMon  dutrieU  of  Aargmn  umI  Berne.   FkomValoMeto  Bud,  I 

and  fr  im  ChaIoii>Mu--Sn one  lo  Sura  and  Zinzal,  the  rej^ion  of 
Jiiiurbuuce  iiicluiltd  both  sidci  of  the  Jura  Mouotairi',  be>ides 
tnver&ing  ihc  great  cliAiu  uf  ihe  Alps.  It  alTecttd  aa  area  350 
kilometre*  lonjf  and  250  kiloiuettes  wide,  equal  to  8000  tqiure 
fcilniiTtiri  of  Mttaat.  Then  were  two  very  iliig^  thoelu  on 
th0  cvcniiv  of  JnIjp  31*  and  a  feeble  shock  at  ttilo  on  the 
OKiming  of  the  Sind.  Hie  principal  shock,  which  took  place 
■t  2.48  iLtn.,  was  fulluwcd  at  3.30  aud  4.30  by  t»u  o&ciIlatiua.s 
dMt  were  oaXy  jiut  pcrccpiible  to  the  hcasts.  The  great  i>huck 
COMbtedl  of  two  qaakea  and  Mmnl  •OMlkr,  bnt  distinct,  vibni* 
tiooi.  la  tome  localitiea  ai  muif  as  ten  vibntion  were 
oouiitod.  RcbtiTdr  to  its  extent,  the  thoek  was  inlenae ;  in  the 
■dghboiiiood  of  ChaaiV/cry  and  Aix-lcs-Balns,  ehimntys  fell 
ud  walb  were  ti&>uri.d.  In  Switzerland  the  shock  wa^  i.truiik;cr 
near  the  Jura  than  nearer  the  Alps,  aitd  esi^cially  btruii)^  ,a 
Goocv^  in  Vaud,  and  in  Meochitel,  Piof.  Fotel,  who  edits  the 
npwti  remaiks  oo  the  iLBgvlar  Tariatku  in  the  iolenitjr  and 
direction  of  the  khock  even  in  tlie  lame  neighbourhood.  These 
diflerences,  which  have  Ixen  observed  in  previous  earthquakes, 
are  too  nre.it  tu  be  due  solely  (o  errors  uf  observation.  An 
earthquake  is  often  mure  felt  in  one  quarter  of  a  town  than  iji 
anofher ;  and  ai  tliis  variidioa  b  inegnlar,  a  hwality  tlut  hardly 
fedi  «  shoek  at  all  on  one  oeeotioii  fading  It  onaaother,  it 
cannot  arlte  from  diHerenoes  in  the  deontjr  of  the  luiderlyiu); 
strata.  Prof.  Forel  ofTers  no  expLination  of  thi.s  phenoii.enun, 
albeit  he  thinks  it  ought  to  be  explained,  and  craves  fur  it  the 

ffiiihutttf  amiwitow  of  Irii  *?firtli<r  tdnnnioglMa* 

Dr.  K.  ton  FunCH  of  Hane  diicn^aes  aubject  of  earth- 
quakes in  the  laat  iisue  of  the  Verha$niluHgm  of  the  Berlin 

Gcagrai  liic;il  .Society.  He  maintains  that  the  cause  of  earth- 
quakes must  be  swughc  for  at  a  rather  small  depth,  the  greatest 
dtpth  ascertained  not  exceeding  ten  to  fourteen  miles,  and 
osttall/  far  le^s,  whilst  rather  feeble  forces  prodoce  earthquakes 
widdi  are  fdt  at  great  diitaneea.  It  la  Icnowa  Aot  Kiupffu 
hmUMt,  » liicii  ^^eil{h^  tooo  centners,  and  falls  frcNO  •  hdght  of 
three  metres,  produces  sensible  concussions  on  a  surface  of 
eight  kilometres  diamrtcr ;  whiLt  tlic  recent  cxplo>ion  of  the 
Leimbach  d/namiw  nannfaclary  was  felt  at  Halle  and  Mene- 
biiq;,  ferty^omc  and  iiar^Mive  ItUmnetras  diitant.  Whilit  show- 
ing; bow  easily  concussions  are  produced  by  causes  comparatively 
feeble.  Dr.  FriLsch  points  out  how  earthquakes  might  be  and 
must  be  produced  by  the  incrca-c  and  decrease  of  volume  of 
rocks  under  the  influence  of  physical  and  chemical  forces,  and 
by  concussions,  bf  ^  opening  of  aevices  in  roclis,  and  by  the 
aobbidence  of  masses  of  codw  doe  to  Ihcoe  agemdes.  Many 
adiists  are  subjected,  as  is  known,  to  extension,  and  when  cte- 
viccs  arise  the  ^chi^l^  :uu>t  enter  into  oscillations  which  must 
produce  very  varied  phenomena,  according  to  the  direction  and 
the  force  of  the  oscillations,  much  like  to  what  w  e  sec  in  the 
oadllatians  of  tuning>platcs.  Dr.  Fritsdi  oondudes  by  sayinj; 
that  future  researdies  aa  to  the  canaea  of  caithquahas  oi^ht 

tobedirecttrd  >:  ;>rL:i.'.lly  tu  the  ;  tudy  of  the  geOteCtOniCal  Con- 
ditio OS  of  lLc  localities  where  they  occur. 

In  the  eourse  of  the  eacavadons  for  the  new  fort  at  Lier,  in 

the  neighbourhood  of  Aut«crii,  a  numl  i  r  i>{  hunes  of  extinct 
uuimai.s,  mammoth's  teeth,  and  the  almost  complete  skeleton  of 
a  rhinoceros  have  been  dug  up.  It  was  iu  the  same  district  that, 
in  1760^  was  found  the  immense  skeleton  of  a  manunoth,  which 
baa  basB  pnierved  in  dka  Natonl  Hisloiy  Mmcnm  at  finuMb. 

Thb  Fanre  arrnmnlatora  have  been  triad  acais  hf  dM  Paris 
OnHiibM  CooipaBy  on  a  tmmway  with  a  eaniage  amated  for 
Ibc  purpoae;    The  eiperineat  b  said  to  have  been  highly 

caccest<ful. 

The  Committee  formed  some  time  ago  for  the  exploration  of 
(he  sehddaiieBB  in  Bbekheath  havepaUiahcd  a  lepor^  in  whkh. 


while  giving  an  aooonnt  of  didr  prowedlnp,  and  the  opinlona 

of  various  (geologists  for  the  probable  causes  of  the  snbsidoiOMb 

they  themselves  have  come  to  no  definite  conclusion. 

A  Co.\GRE.ss  has  been  opened  at  Bordeaux  on  the  education  of 
the  deaf  and  dumb.  In  connection  therewith  the ^(fumaJ  Offieid 
publi'bes  a  leriea  of  articles  liy  M.  Clavcan,  G«oeral  Imprctor 
of '*  ^tahloieiMala  da  BtenidtuMM^'' <iidw  trie*  to  prove  that  the 
method  of  teaching  the  deaf  and  dumb  how  to  speak  was 
invented  and  practised  by  St.  John  of  Beverley,  Archbishop  of 
York,  io  86$,  aal  fUly  deMaibad  by  tha  VoBonUe  Bade; 

The  Meteorological  "  Ccntralatislalt  "  founded!  by  the  Swiss 
j  Naturalists'  Society  at  Zurich  has  become  a  Government  lns!ita- 
tion  by  a  decree  of  the  Swiss  Senate,  and  now  bears  the  title 
"  Swiss  MeteoralagiGai  Centrabastalt.''  Uerr  R.  BiUwiller  baa 
been  appointed  dbectur,  «Uk  die  Swba  Hmm  Secrelaiy  and  a 

Tiix  Royal  University  Bill  (IreUnd)  on  Tuesday  night  l&^t 
was  read  a  third  time  in  tlie  House  of  Commons,  having  been 
sent  down  from  the  House  of  Lords.  It  now  only  awaits  the 
Royal  Assent.  The  programme  of  the  Natural  .Science  course 
seems  framed  in  accordance  with  modern  views,  and  when  tlie 
Schohirships  and  Exhibitions  shall  be  finally  aettled  \if  the 
Senate,  we  will  probably  refer  again  to  the  subject 

Wx  notice  in  the  last  number  of  the  Ztituhtift  of  the  licnui 
Geographical  Society  (vol.  xvi.  fascicule  ;,1  .m  interesting  de- 
scription of  spring  in  Madag.-iscar,  from  the  (len  of  the  Ule 
Herr  J.  M.  Hildebnndt,  who  died  on  May  29  at  Antanana* 
rivo.  Spni^  arrival  aboot  the  middle  of  November,  when  the 
cold  tooth-eaatem  wfaid  wMdi  Uew  throoghont  the  winter, 
leaving  its  moisture  on  the  cistern  ;  !o|>e>  of  the  highlands, 
covered  with  thick  forests,  and  driving  before  it  the  savannah 
fires,  gives  place  to  the  north-western  wind  which  brings  warmth 
and  moisture.  The  revival  of  nature  under  the  influence  of  thb 
wind  bwdtdeaorlbal  by  Heir  HOdebtandt,  and  hb  paper  arm* 
tains  vahmbie  Inforaiatioa  aa  to  the  floim  aadteina  of  Mada* 
gascar. 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  iitclude  an  Orange-winged  .Auiai^^m  (Chryiotis  ar>ia- 
loraiVa)  from  South  America,  presented  by  Mr.  K.  Seyd ;  a 
Grey  Ichneutnon  (HtrptsUi  griseui)  from  India,  |aenii|llll  llf 
Sir  Patrick  Colquboun;  a  Hcniqg  Gull  (£«r«f  eigeaMhw]^ 
British,  presented  by  llr.  E.  A.  Brown;  a  White-created 
Touracou  (Cixrythaix  alk'<ti:t^>!\i)  from  S  mlh  Africa,  |ire-.ented 
by  Capt.  T.  G.  Steer  ;  a  illack-earcd  Marmoset  {Ila/xUt  ptnitil- 
lalci)  from  South- East  Brazil,  presented  by  Mrs.  Abop ;  an 
American  Tapir,  d  (Tafinu  Itntttru)  from  Trinidad,  presented 
by  Herr  Frita  Zordier ;  two  West  Indian  Agatb  [Da^proeut 

tristiUa)^  tiuce  GaidCB's  Night  Herons  [X^ctUorax  i^jri/zm'),  and 
two  Msrtlnfcan  Doves  {Zenauia  martinuatiu)  fn.m  the  Antilles, 
prcsen^t^l  'ijy  Mr.  II.  T.  IJuifjid  Ilajic  icK,  F.Z-.S.  ;  Imo  Stuck 
Doves  {CiUumiti  amu),  British,  presented  by  Mr.  A.  E.  C. 
Strcatlield  ;  two  Topela  Finches  {Afunia  topela)  frotn  China,  a 
Nutmeg  Finch  [fiiumt  pumttulatia)  froo  India,  a  Javan  Nutmeg 
Finch  (ATwoAi  i«£MfAr>  from  Ja%>a,  a  Frands  Eagle  Owl  {Buhe 
/l'iHj/j)  from  West  Africa,  two  .-Mdruv.iiidi's  Skinks  (/Vij//-,;'';; 
aura/us),  and  two  I'anthcrinc  Toads  {liujo  pantkeriiiui)  from 
North  Africa,  a  Bay  Antcloi  c  {Cepkalophus  d^salit)  and  a  Water 
Chflwolain  (/^VMrnriiw  a^tmtkiu)  firom  West  Africa,  pur> 
chased ;  and  two  Coamon  Marmoseta  {ffapak  jaetkmi^  item 
Uracil,  deposited.  In  the  Inseciarinm  may  Iw  seen  full-fed 
larv.c,  now  spinning  up,  of  the  .'Vtlas  (Attacnt  etttat)  vx\  Ailan- 
ihus  {Attacus  cyttlhia)  SiU-Muths,  also  fresbly-liatchcd  ones  of 
the  Marbled  White  Butterfly  {.Argt  galautli  and  Ssarlet  Tig^ 
Uoth  MCaUimmrtli*  dmnmHu),    Amongst  the  aqfuuie  foima 


Digitized  by  Google 


NATURE 


lAuQusi  1 8,  iS8i 


Wi 


IK  ftt 


GEOGRAPHICAL  NOTES 

Ite  ocnM  bubUt  of  Uw  Gtcyr^hicil  SodM/c  iHM^^ 
(Iwthe  puicr  Romtlv  raid Iqr  lu;  Whynper  oa  aaw  of  t£e 
Mampkna  nrabt  of  nk  etDeditioa  umiik  At  dM  Bondniln 
,  wUbadtavn  of  hb  npie^  vUb  Ifir.  W.  G.  Lock 

lb  fbMirt  atacoB- 
Bipw  nCn  ehicftr  to 
dw  Aakk  i)deuok  flw  iBfot  is  tlw  idud,  md  is  ilh^^ 
•  aip  of  dw  Mt  ooMt  of  tebad.  la  tlM  "G«)fn4iUaa 
Ilola''«laiif  raloreawiaaudotothil  MatoBTt  Antkonwdi- 
IIOBL  aad  we  are  ioformcd  that  Mr.  Lcj^h  Smitk  has  uXtXy 
mOm  6am  Peierbead  on  his  fifth  Arcde  expedidoa ;  aad  on 
NBiddng  Fnuu-Iosef  Land  he  intends  to  coiutract  a  house  and 
Mf^n  at  Ehn  Harbour,  and  afterwards  to  get  as  Air  north  as 
poanble.  A  *ery  tnt creating  aoeoant  u  given,  from  a  letter 
recently  &ent  home  by  M.  de  Brana,  of  the  results  of  his  explora- 
tioaa  and  of  the  advaotMss  of  Us  route  to  Stanley  Pool  itj  the 
Ogowe  as  compared  imi  Mr.  Slialejr's  along  the  north  Mnk  of 
the  Congo.  After  some  news  respecting  KusMan  travellen  an 
account  is  given  of  MeMm.  Suluu's  and  Stevenion's  joaipey 
from  the  Irawaddy  to  the  Yangtszc,  to  w  hich  we  recently  re- 
fmed.  Under  "  Conrespondence  "  is  a  letter  from  Major  H. 
G.  Ravsrty  oia  the  Dira'fa  of  Nor,  whkh  does  aot  kavt  a 
I  OB  tha  leader's  odad. 


LoaD  AlxUiAaB  has  finally  accepted  the  oflioe  of 
tslivaof  Aa  BrttMi  Gomnaient  at  the  Intainational  Gmtftu 
of  Gaagmabsn  at  VcaJo^  aad  he  will  of  ooune  act  as  ddef 
ddagate  or  the  Googiaphical  Society.  The  India  Office  and 
the  Admiralty  arc  sending  map*,  chart*-,  &c,  to  the  Exhibition, 
and  the  former  will  be  represented  by  Lieut. -General  Sir  11. 
TbtdiUer,  late  Surveyor-General  of  India,  and  the  latter  by  Sir 
F.  J.  Evans,  Hydrographcr  of  the  Navy.  It  is  probable  Mtai 
farther  «iU  be  doae  to  rmreient  this  co«ati7  ofiainly, 
ttcialy  dacUae  to  itindsh  food*. 

Thi  Italian  North-African  explorers,  Massari  aad  Mattcacel, 
to  whose  joamey  we  have  repeatedly  referred,  instead  of  return- 
iaC  by  TVtpoli,  as  was  expecm,  struck  aecoM  the  Continent  and 
ceiaa  oat  at  the  Golf  of  Gaiaca.  Oaly  a  few  days  ago  they 
antved  at  Liverpool,  and  it  is  sad  10  fccoid  thet^  after  sasac- 
accomplishing  an  avdaoas  worlc,  Dr,  HaUeNeel  lUM 
]  to  Anicsa  fcver.  Ha  diad  oo  the  momlag  of  his 
anieal  ia  Londoa  last  weak ;  his  body  has  been  coaviycd  to 
Usaativacily,  Boieaaa.  Mafhucri  was  aaiy  twaaty-aiae  yars 
of  age. 

LsTTHRs  from  J!,inzi(iar  of  the  1st  ult.  notify  the  .^rriv.il  there 
of  Ml'.  'l  Louj>oa,  llic  African  travillcr,  who>e  services  have  been 
engaged  by  the  .Sull.in  i>i  e\An\inc  and  report  on  the  mineralogy 
of  the  mainland.  It  U  liis  ilighncVs  wi^h  (hat  Mr.  Thoni.>ou's 
first  stirveys  should  be  deroled  to  the  discovery  of  coal  mines,  of 
which  sTMial  are  said  to  exist  not  far  from  the  coast.  His 
mghiMaswriHsthatheiaHadssaadiig  the  explorer  shortly  to 
luUadaiTjr,  which  b  to  1>e  tlie  centre  of  tils  future  operations. 

Lkttkks  from  the  steamer  Oaur  Diiiton  have  been  received 
St  GotbcnburK.  The  steamer,  xs  our  rcuit-ris  will  remember, 
was  fro7t  n  ill  at  the  mouth  of  the  ^'cm•l■l  Kiver  in  72''  lat.  N., 
andl  vtwccn  76' and  77°  lonj;.  E.  1  he  u  inter  wa^  siittc^^fuUy 
passcil,  the  (ll^icu'.ue^  the  crew  e.xpericnceil  ucrc  '[jrc.U,  hi'Wtver. 
The  v«Ti  w:>s  below  the  horizon  (or  seventy  day?,  and  the  cold 
rose  t  .  4  1  C.  Dnrit^  March  and  April  enormou-  ma-scs  i>f 
snow  i<  U,  iu  that  it  covered  the  ice  to  a  height  of  seven  feet 
iYx,:  c  the  shipVt  deck}  llw  thichiiess  of  the  ies  was  aerca  aad  a 
half  iccL 

What  mi^ht  have  hcen  the  climate  duriiijj  the  Glacial  Period 
is  the  sntijcct  of  an  intcrestinf;  paper  piihili  hrd  by  Dr.  Wocikoff 
in  the  last  i  sue  of  the  Zatickrift  ilic  Ili-I  n  (je ii;raphical 
Society  (vol.  xvi.  (.i<r.  3).  It  is  weil  c^lal  ltshcd  nnw  lliat  for 
the  formation  ofglacieis,  not  only  a  iuthcietuly  \  m  ti  uipeiaturc 
is  necessary,  but  also  a  ^ulticiciit  >upply  of  iiioi%lurc  in  the  aliuj 
sphere.  Thus,  on  the  Wo/nesen>ky  ^;oM-minc,  wl.ith  lie-;  at  a 
height  of  920  metres  and  hns  a  mean  teu)|>crature  of  -  9'  Ccl-ius, 
but  a  rather  dry  clin.alc,  we  have  no  (jlacicr-;,  n-.r  ia  the 
Verkboimuk  Monntain«,  where  the  mean  temperature  is  as  low 
«->Sr^aDdthateBqwnMfeafJaaneiyis>4S*'«.  TVi 


ll>e^c  differences  I>r.  Wocikoff  prepares  a  lalde  of  the  tein- 
jieratiirc- at  the  Iom  est  eiuls  j^l.icicr-^,  and  we  see  from  his 
figure^  that  in  We-tcru  N.jruay,  at  llie  end  of  the  Jostetial 
glacier  (41:0  riiL-ire-  li^^h),  the  mean  temperature  .l^'S  Ccls,, 
5'  8  at  thi"  end       rhr  Mont  Blanc  i^lacicrs  mclre  ),  6*'8  at 

the  Karaknnim  -glacier's  in  Tilef  (J012  melresj,  and  even  on 
the  western  slope  (ii2  mitre?*)  of  the  New  Zcabind  hi^aadr, 
and  10  on  the  eastern  sIoi>c  (835  metres).  In  other  countries, 
a«,  for  iiisiaiice,  on  the  MouiiUuu  Sarrlyk  Mountain,  in  Eastern 
Silwria  (3270  metres),  the  mean  temperature  at  the  end  of  the 
glaciers  is  as  low  as  -  io'"2,  and  -2  '4  in  theDaghestan  Moon- 
tains  of  the  Cauca>us.  Thus  the  difference  of  mean  tempera- 
tures at  the  lower  ends  of  glaciers  reaches  as  much  as  fully  ao". 
Besides  we  see  that,  providevl  the  <ju.aiitity  of  rain  and  snow  is 

?^reat,  glaciers  descend  a-  low  as  21;  •.■.x-x-.v.  ahiA-e  the  sca-Ievel 
n  a  country  (New  Zealand)  which  has  ihr  l.iiiti;dc  of  N;ic  and  ihe 
mean  temperarare  of  Vienna  .in'l  lini-sds,  that  is,  higher  than  that 
of  Genera,  Odessa,  and  Astrskhsn,  whdst  the  average  temperature 
of  winter  is  higher  there  than  that  at  Florence.  Further,  Dr. 
WoeikoiT  discusses  the  rather  neglected  influence  of  large  maucs 
of  ^now  upon  the  temperature  of  a  country  dwiqg  the  t 
and  by  means  of  very  interesting  calcubtions  he  diows  how  1 
the  tcmpemtiire  of  tommer  ia  higher  latitndes  is  below  what  it 
ought  to  ba  hi  een<cqnence  of  heat  reoeiTcd  from  the  sna,  and 
vict  mtnA  darigg  the  winter,  tbcaa  dHhveacea  '  ~  ' 
one  aida  to  Ac  lefrigeraiing  power  of  saav,  1 
side  to  the  Jiealiag  |iowcr  of  sca*cancatai  la  a  faHowfa^  \ 
he  ]>roposes  to  dircBs*  the  othcT  caoscs  which  nii^t  haval 
cnced  the  dhnate  of  dUfctent  puis  of  dka  aaith  dailag  the 
Glachd  period. 

We  notice  in  the  Vc>  !uj)iiihins^cn  of  the  Tlcrlin  Ce0graphic.1l 
Society  (vol.  viii.  fafcicnle  |)  a  full  refmrt  1  n  the  snrveys  whid> 
were  made  in  the  Kuskian  Empire,  including  Cauci'Ui,  Siberia, 
Turkestan,  and  the  Orenburg  military  district,  during  the  year 
1880.  This  is  translated  from  the  official  report  paSlishcili  ia 
tlic  org.nn  of  the  Miniitry  of  War. 

Di'Ri.vG  the  hut  session  of  the  German  Reichstag,  Dr.  Tliila* 
nius,  Prof.  Virchuw,  and  Herr  von  W'cdcll  M.atchow  preseatod 
a  petitioB  to  the  Government  re<(ucstitig  ilie  partidpatlai  of 
Genmay  in  the  exploration  of  the  PoJar  regioaa  proposed  by 
the  bte  Karl  Wcyprecht  in  the  iaWawtof  aittaorology,  geology, 
aid  other  sciences.  It  is  aow  aaaoaaoed  tliat  the  Gcman 
Government  will  probably  sooa  take  itcfia  ia  this  direction,  and 
will  fint  give  lu  principal  attsation  to  secaifaig  the  co^opcnUum 
of  other  liation*, 

HiTT  Till,  of  Feteiaiaaii's  iHttk^m^  bcglne  widi  a  paper 
by  Dr.  Banekelman  on  (he  Tnapefahna  CMiditioas  «l  nic 
RasHan  Empire,  after  Dr.  Wild.  The  other  papers  ai*  on  If . 
Desir^  Charnay's  Expeditkai  in  Cential  AMncs,  Dr.  X  a 
nalfbor's  visit  la  Soaotrs,  the  bawaddy  alwve  Bamo  accordiag 
to  the  data  ooUectad  by  the  Indian  Pandit  in  i879-&>  (with  a 
mapL  and  an  arlfele  on  the  nalbftaiiate  Fbttcrs  EapcdiUoa  fay 
Dr.RohlAk 

In  the  Hulletin  of  the  Antwerp  Geo;.;Taphical  Society  (tonM^ 
2*  fasc.)  is  a  ]>aper  of  much  interest  liy  Dr.  Delfcjeur  on  the  Geo- 
(jraphical  Knowledge  of  the  Ancient  Egyptiaas. 

Messrs.  Toniimass  and  Stanford  liave  pul 'i  'lod  an 
enlarged  oIIi'.k)  ■«:'  the  .Mjiinc  C  lul>  Map  ot  Swit.'  ili 'd  As  it 
i<i  issued  in  a  number  of  separate  sheets,  it  ought  to  prove  ussful 
to  iBWislfc 

Thr  Geographlcsl  Society  of  Lisbca  hes  Msolvcd  to  send  an 
exploring  party  mto  tfaa  Sierra  d'Estrelia  iir  scientific  investiga- 
tion. 'Aenioaotabicbatain  qacitioB  has  aetcr  baeaacieatifi- 

cally  explored. 

In  1S79  Mr.  I  .  l  oth,  a  Governii  ont  surveyor  In  Dvtch 
Guir.ii.i,  made  a  '^ur^xy  of  a  conqderat  Ic  portion  of  the  Rifer 
Saramacfl,  and  his  niap  of  its  course,  on  the  'cale  of  I  :  400,000^ 
toi^eiher  with  an  account  of  his  expedition,  has  latchr  beiea  pub* 
li  hed  in  (he  TVamatUotu  of  the  AaHtecdam  Geographiaal 

Society. 

The  Oalfrrfii  hmht  .\fi^nabs(hriftfiird,-n  Orient  of  thi-  month 
cortnin-.  an  interesting  article  rn  Uie  ne«  Conceit  de  Santc  ft 
d'HsLfiene  publnjuc  cn  l-;>;>]>le  by  I'rol.  v.  .Sigmund,  a  well- 
known  authority  «d  ihc  Medical  High  College  of  Vienna. 
Amongst  various  other  ;  ai  crs  we  may  mention  an  es^ay  on 
Japanese  paper  manu£acture  by  Dr.  Radel  af  Dresden,  aad  an 
atridaoaihawfatesof  GrptaabyDi;  Riektarofi'— — 
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SOLAR  PHYSICS— THE  CHE.\fISTRY  OF  THE 
SUN^ 

TM*  Tttt  sufflied  by  Chamge  of  RtfrattgiMUy 
VXTE  h«ve  then  got  so  far.  I.irnittng  our  sladie^  to  iron  ire 
find  th»t  the  prominence  spectntm  is  nwde  up  of  one  ^et  of 
lines  seen  in  the  terrestrial  >pectTnm,  ami  the  spot  specimm  made 
up  of  another  Mt.  And  more  than  this,  if  we  add  the  line<  seen 
in  the  prominenee  attd  »po<  jf^c"^  together  we  do  not  then  by 
any  means  matte  up  the  complete  spectrum. 

It  i»  fair  to  aak  the  following  question  : — Have  we  any  other 
mentiof  establb^inf;  this  extraordinary  fact  of  the  ^eparalion  of 
the  iron  lines  in  spots  and  Morms?  We  have.  Reference  has 
already  been  made  to  the  change  of  refrangibility  of  the  lines 
brought  about  by  the  change  oif  velocity  of  movement  of  the 
various  solar  vapnnrs.  But  if,  as  already  hinted,  the  lines  of 
iron  behave  to  each  other  in  precisely  the  «ame  way  ai  the  lines 
of  two  perfectly  distinct  substances  behave  to  each  other ;  then 
if  we  observe  changes  of  refrangibility  in  the  iron  line*,  tioth  in 
spots  and  ftames  we  (boald  get  the  s«me  differentiation  as  we 


have  already  got  in  the  lines  thickened  or  inUasified  ia  the 
spectra  of  spots  and  flames. 

We  will  now  tee  the  results  u  hick  have  been  obtained  along 
cJiis  line  of  re>earcfa,  and  it  >boald  be  pointed  vat  that  it  is  not 
«  method  by  which  it  is  easy  in  a  »hoit  linie  to  aociur.ukle  a 
lar;ge  number  of  obsemuiuns,  because  metallic  pron-inenocs  are 
very  rare  except  at  the  (un-spot  maximum,  and  in  the  case  of 
Kpots  we  not  only  want  a  spot,  but  we  want  that  spot  to  be  in  a 
very  considerable  state  of  commotiom,  in  order  that  the  change 
of  refrangibility  may  be  obvious  encagh  to  enable  at  t«  rocord 
the  phctkomena. 

So  far  as  this  ii>quiry  has  gone  at  present  we  have  only  ob- 
served the  lines  contorted  in  spot*. 

In  the  diagram  (Fig.  37)  the  lig-eag  lines  indicate  the  iron  liaes 
which  changed  their  relringibility  in  a  number  of  spots^observed 
at  the  end  of  laM  year.  1  be  point  is  that,  ai'thcogh  we  have  a 
great  many  of  the  iron  lines  bent,  twilled,  conlMted — with  their 
refrangibility  changed,  yet  some  of  the  iron  lines  mixed  with 
them  give  us  no  indication  cf  n.ovemeni.  All  ihce  observations 
have  been  made  upon  tines  iccn  al  the  lame  moment  in  the 
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F:e.  37.— DUTctcBt  ntM  of  aotion  regittmd  by  ^Uktmt.  iraa  torn. 


same  field  of  view.  Observations  of  tiib  nature  exist  twelve 
years  old,  but  no  iinportarce  c»n  be  attached  to  them,  for  the 
reason  that  the  phenomenon  was  not  understood,  as  I  hope  it  is 
understood  now,  nnd  |>rccauti(>ns  were  no<  taken  in  the  ob>er- 
vations  then  made  to  show  that  no  motion  of  the  slit  acroHt  the 
spot  took  place  in  the  interval  between  the  two  olMcrvaiions. 
For,  of  course,  it  is  not  fair  to  compare  a  line  which  one  sees 
in  oi»e  part  of  the  spectrum  with  a  line  seen  in  another,  unless 
one  is  absolutely  ceriuin  that  the  .-lit  has  not  moved  on  the  i-un's 
image;  because  one-thou'-andth  pait  of  an  inch  on  the  sun's  image 
means  a  good  many  miles  on  the  sun.  Referring  to  Fig.  37 
we  have,  at  wave-lenjjlh  5366-70,  three  lines  two  in  motion, 
and  one  at  rest,  all  helungin){  to  a  nell-ktiown  gruup  of  iron 
lines.  At  a  later  date  we  have  the  line  at  5382  at  rc-t,  while 
that  at  5378  is  ill  motion,  ThuN  it  «ill  be  -ieen  that  these  points 
and  ethers  prove  there  is  just  as  much  individuality  in  the  way 
in  which  the  lines  of  ir<in  change  their  refrnngibility  as  there  Ls 
in  the  way  in  which  one  particuLir  line,  ami  then  another,  is 
thickened  in  a  sun-sp<.>t  or  bri;;h(ened  in  a  )Ti>niltience  ;  and  if 

'  Leciwu  io  ih«  Omtm  on  Solar  I'hyiicx  at  South  Kcnsincton  (»ee  p.  1 50). 
■Revised  from  shunhacid  aotcK.    Continued  ff.>in  p.  32-4. 


we  go  further  we  find  this  very  interesting  and  additional  fact, 
that  the  lines  which  are  not  contorted  are  in  a  great  many  case* 
precisely  those  lines  which  are  <een  in  the  flames,  I'Qt  not  in  the 
spots. 

It  is  seen  therefore  that  the  evidence  aflordcd  by  change  of 
refrangibility  is  of  like  nature  to  that  afforded  by  the  thickening 
of  lines  in  spots  and  brightening  of  lines  in  flames. 

The  cxplaiiation  whicb  lies  on  the  ^nrface  is  that  the  vapours 
in  the  flames  produce  one  set  of  lines  in  one  place  or  at  a  certain 
temperature,  and  the  v.-»pours  in  the  spots  produce  another. 

Sometimes  these  vapours  arc  mixed  up  by  np-or-down  ru  shes, 
and  sometimes  therefore  the  lines  are  common. 

Bajring  of  thtst  Obstrvatiotti  oh  Iht  Origin  oj  tht  Fraunhoftr 

Liim 

At  the  eml  of  the  List  lecture  it  was  pointed  out  that  the  obser- 
vations we  are  now  discnssinj;  seem  to  indicate  that  in  time  we 
may  be  able  to  say  that  the  absorption  to  which  any  particular 
Fraunhofer  line  is  due  takes  place  in  a  certain  irgion  of  the  sokr 
atmosphere,  whereas  formerly  we  could  o«ly  say  that^it  wag 
produced  by  absorption  iimahar*. 
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The  time  has  noir  come,  I  dunk,  to  go  into  this  <|uestion  in 
more  detail. 

Let  us  contiJer  the  maps.  Of  the  96  iroa  lines  in  that 
firs^  region  which  we  conudered  only  4  are  seen  in  the  flames  ; 
92  of  those  therefore  most  not  be  looked  for  m  the  flame  region, 
for  the  reason  that  twelve  years  of  patient  work  have  not  divulged 
their  existence.  Again  of  these  same  96  lines  only  alx>ut  33  are 
seen  in  the  spots  at  all  extensively  affected.  It  is  useless  there- 
foce  to  look  for  the  remaining  60  lines  or  thereabonls  in  the  same 
spot  region,  for  the  reason  that  thev  have  been  looked  for  for  a 
loDjg  time  without  bein^  ^eca  equally  widened. 

Of  course  it  must  be  remembered  that  these  changes  are  due 
to  change  of  inuntity,  and  that  other  lines  may  be  there  of  an 
intensity  so  low  that  they  have  escaped  the  keen  eyes  of  those 
anxious  to  chronicle  ihem.  Still  it  will  be  acknowledged,  I 
think,  that  the  method  of  treatmeut  I  have  adopted  is  the  best 
open  to  us,  and  is  a  fair  one  on  the  whole. 

The  facts  being  so,  it  looks  really  as  if  the  orii^n  of  the 
mass  of  the  absurption  to  which  the  Fraonhofer  spectrum  uf  iron 
is  due  is  to  be  ^ioiight  in  a  region  of  the  solar  atmosphere  much 
nearer  to  the  place  assigned  to  it  by  KirchhofT  originally  than  to 
that  lower  ref^on  where  wc  considered  we  were  driven  to  place 
it  when  the  new  method  was  flrst  established.  When  the  new 
method  had  been  working  for  some  considerable  time  observers 
recorded  hydrogen  with  magne^iiuui  underlying  it,  aad  with 
sodium  underlying  that.  An<l  since  they  were  metaU  of  low 
atomic  wei^^ht  and  vapour  density  wc  were  jasti6ed  ia  considering 
them  as  occupyui/  the  highest  levels — the  very  extreme  limit  of 
the  solar  attiiospDere. 

It  wxs  therefore  fair  to  argue  that  if  the  substance ^  of  the 
lowest  atomic  weights  were  really  close  to  the  photosphere,  those 
of  highest  atomic  weights  were  really  in  the  photosphere  itself, 
and  therefore,  being  in  the  photosphere,  the  absorption  br  means 
of  which  we  were  able  to  determine  their  existence  really  took 
place  in  or  near  the  photosphere. 

This  later  work,  I  think,  seems  to  show  that  that  view  re- 
quires reconsideration ;  and  it  may  well  be  that  labsequent 
work  will  sho.v  that  those  Fraunhofer  line<,  which  we  do  not 
trace  in  flames  and  which  we  do  not  trace  in  the  spots,  are 
probably  absorbed  in  a  couler,  higher  region  of  the  atmosphere, 
much  more  nearly  occupying  the  place  assigned  to  the  general 
atmosphere  by  Kirclihotf  than  that  which  has  lieen  given  to  it  by 
later  observers.  If  wc  accept  this  the  work  becomes  a  little 
plainer,  and  the  reason  that  we  get  such  an  excessively  simple 
spectrum  in  the  lower  reaches  of  the  son  is  because  the  more 
complex  >-apours  exisc  at  a  considerable  elevation  above  them, 
and  as  the  interior  of  the  sun  must  be  hotter  than  any  of  its 
envelopes,  no  cold  substances— nothing  approaching  the  solid  state 
which  we  have  learnt  for  many  years  gives  us  the  mo'^t  complete 
spectrum  of  the  substance — nothing  approaching  a  solid  can  enter 
those  charmed  regions. 

Therefore  we  are  also  again  driven  to  the  view  that  these 
cooler  va|>ours — vapours  much  nearer  the  solid  state,  much  more 
condeased,  much  more  complex  llian  those  which  can  exist  alone 
in  .the  hottest  layer — probably  originate  the  great  mass  of  ab- 


sorption ;  that  is,  many  lines  not  traced  either  in  spots  or  flames 
are  produced  in  the  higher  regions. 

Ir  this  be  so,  the  Fraunhofer  spectrum  is  really  not  the 
spectrum  of  any  particular  part  of  the  sun  ;  but  because  it  coa- 
tains  lines  thickened  in  the  spots,  lines  brit;htened  in  the  flames, 
and  other  lines  about  which  we  know  nothing,  it  must  really  be 
the  summation  of  the  absorption  of  the  ditKrent  strata  which 
compose  the  solar  atmosphere  ;  so  that  chemically  the  solar  atmo* 
sphere,  with  regard  to  the  iron  spectrum,  gets  more  .ind  more 
complex  every  mile  we  go  upwards.  Of  course,  too,  if  this  Ls  good 
for  iron  it  i.s  good  for  every  other  substance  which  we  behevc  to 
exist  in,  or  to  have  some  coimection  with,  the  solar  atmosphere. 

Furiher  Test  supplied  by  this  Vinv 

If  this  be  so  we  really  can  go  on  with  our  tests ;  we  can  bring 
the  laboratory  into  the  field,  and  we  must  learn  in  our  labara> 
tory  experiments  to  make  abstraction  of  those  lines  which  are 
due  to  the  more  complex  masses  reduced  by  the  transcendental 
temperature  which  we  employ,  if  there  is  any  truth  in  the  view 
that  I  am  bringing  before  you.  In  a  laboratory  experimear,  for 
instance,  when  we  want  to  observe  the  vapour  of  iron  we  have 
to  employ  two  poles  of  solid  iron.  We  have  no  means,  such  as 
are  afforded  us  by  the  sun,  of  .shielding  the  precise  part  we  waat 
to  otuerve  by  a  considerable  number  of  envelopes  of  gradually- 
increasing  temperature,  so  that  even  if  we  can  get  the  highest 
temperature  in  the  laboratory  this  result  uf  the  highest  tempera- 
ture will  be  cloaked,  masked,  and  hidden  by  all  those  results, 
by  all  those  simplificalions  which  have  been  br.iUj^ht  about  to 
produce  that  precise  effect  of  the  highest  temperature.  So  that 
the  only  thing  we  can  do  is  to  watch  the  intensities  of  the  lines 
when  wc  considerably  change  our  temperature.  I  am  speaking 
now  of  iron.  I  will  show  by  and  by  that  for  some  other  sub.-.tances 
there  is  a  method  which  enables  us  to  ijet  over  this  excessive 
dilRculty,  for  no  doubt  a  very  gre.-it  difhculty  it  is ;  but  in  the 
case  of  iron,  that  really  is  the  only  thing  that  remains  to  us. 
Fig.  38  will  give  an  idea  of  the  way  in  which  we  may  be  misled 
if  ue  do  not  examine  our  light  source  with  the  greute&t  care.  It 
is  engraved  from  a  photograph  of  the  spectrum  taken  between 
two  |)oles  of  a  Siemens  machine,  moistened  with  a  salt  uf 
calcium,  an  image  of  the  vertical  poles  having  been  thrown  on 
the  vertical  slit. 

It  is  seen  how  wonderfully  we  get  the  simplifications  brought 
about  by  the  electric  current,  depicting  themselves  in  two  per- 
fectly distinct  ways.  The  lower  part  give.i  the  spectrum  i.»f  the 
jvosilive  pole,  and  the  upper  part  of  the  ^pectrum  of  the  nega- 
tive pole.  In  the  first  place  it  will  be  seen  that  there  is  no  axis 
of  symmetry  for  these  lines ;  some  of  them  elongate  considerably 
in  one  direction  ;  others  of  them  cl»iigate  considerably  in  the 
other  ;  some  of  them  arc  exceedingly  short,  and  only  appear 
close  to  that  region  of  the  negative  pole  where  the  lines  broaden; 
others  again  are  brighter  in  the  region  much  nearer  the  middle 
of  the  field.  Others  of  the  lines  start  from  a  region  far  rem.>ved 
from  the  arc  ;  others  again  seem  to  start  almost  in  the  arc  itself. 
Now  thus  not  only  reminds  one  of  what  one  sees  in  a  solar  storm, 
but  it  shows  us  most  distinctly  that  even  in  the  electric  arc,  when 


Fig.  }3. — Photograph  of  the  ipectrum  of  the  poles,  slioviax  that  the  lines  lUrt  and  cpd  ia  lUflerenl  levels- 


we  have  had  time  to  study  it  suflicieutly,  these  very  simplifica- 
tions which  we  have  been  so  long  in  search  of  may  be  recognised 
eventually  and  permanently  recorded. 

7etU  supplUd  by  the  yariatum  between  !Mcr  and  Terrestrial 
Sptctra 

Attention  has  been  called  to  Kirclihoff's  statement  that  the 
existence  of  the  terrestrial  elements  in  the  sun  is  established  by 
the  fact  of  the  coincidence  of  wave-length  and  intemily  between 
the  lines  visible  in  our  laboratories  and  the  lines  recorded  as 
existing  in  the  solar  s)>ectrum. 


7-Wc  have  now  arrived  at  a  point  when  we  can  discuss  this  with 
advantage. 

I  propose  to  show  first  that  the  statement  is  not  true  ;  and. 
secondly,  how  the  tests  supplied  by  the  variations  from  terrestrial 
S|jectra  can  be  explained  on,  and  briu^  most  valuable  confirmatioD 
to,  my  view.  We  are  now  able  to  say  that  at  least  two  causes 
are  at  work,  and  they  will  require  to  be  discussed  separately. 

Hut  first  as  to  the  facts.  We  have  already  seen  what  enor- 
mous diflcrences  there  are  in  the  spectrum  of  calcium  under 
different  conditions.  In  the  diagram  of  tlie  calcium  spectrum 
(Fig.  28)  we  .'-aw  that  H  and  K,  the  most  important  lines  ia 
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the  sun,  are  ti  iHv  tlii;i  li:itj>atthe  tempeiuture  of  the  electric 
arc,  Kut  that  ihi  v  kept  intensirying  and  were  rendered  visible 
almost  aliiiir,  wlicn,  instead  of  Tuing  the  ckoirjc  :irc  v, \;vrii 
an  induccii  current  of  considerable  tension.  But  wSicn  we 
pass  from  the  ca^e  of  calcium,  which  (xcupied  the  uf.ei)tion  of 
solar  observer^  several  years  n^o,  10  other  clcmciil^,  ami  when 
we  jjo  still  tiKirc  into  the  minute  nn.i%>ti;y  ni  the  thiri^,  '.\e  t'lnd 
that  tlie  further  wc  the  less  fuial  the  statement  that  the 
matching  in  in;cn^ity  of  the  lines  is  jierfect. 

Nor  1-.  thi^  ail.  <)«/>'  ij  the  niahhini;   leu  ferjid  in 

iiiUnsity,  till  'ii-hoU  reaches  >'/  lines  in  ztirh^iis  spectra  are  le/t 
0ut  which  cannot  ke  cucounteJ  for  on  the  h'lig  and  short  prin- 
tipU.  It  has  been  before  jpointecl  out  tlat  of  the  26  lines  of 
•Ittmiiiiain,  2  only  being  leu  in  the  solar  ipcctium  is  easily  ex- 
plained, because  tbe  24  dropped  irare  rhort  lines.  But  when  we 
come  to  other  elements,  we  and  of  >d)aoent  lines — lines  of  equal 
length,  and  whkb,  so  &t  u  we  can  gather,  ought  to  be  eqiuUy 
repreienled  in  thie  son— one  ia  auent,  and  one  ia  present, 
pohably  wiA  more  intendtv  dHn  it  irawd  tMn  to  dcMni*  from 
hi  bdiavlonr  among  other  mm  of  thi  ipeetmiB.  A  table  will 
best  exhibit  flwnct  of  IwialiOB.  fhlt  crops  up  and  insists  on 
being  rccocdtl  vllM  dW  loltr  ipuctwi  is  photographed  in  any- 
tlui^lilMlltt  detail wUdi  It dMofaMv  Tbe 
t  mdcfitood* 
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Now  if  KirchholT's  view  be  anything  like  a  representation  of 
the  whole  truth  there  ought  not  to  be  any  diflerence  between 
these  intenMties  ;  the  line  least  intense  in  the  phntograph  oujjht 
to  be  least  intense  in  Thaltn's  tables,  and  if  it  e.xL-ted  ia  the 
sun  at  all,  it  ou^ht  to  be  least  intense  amongst  the  Fraunhofcric 
lines,  but  as  a  matter  of  fact,  there  is  an  absolute  inversion. 
The  cobalt  line  4 120  5  is  four  times  as  intense  in  the  sun  as 
in  the  photouraph  ;  in  the  titanium  line  3989"25  the  intensities 
are  equal  ;  while  in  tungsten  4842*0  they  are  inverted,  being 
represented  as  of  mininiom  intensity  in  the  sun,  ami  Manimuin 
by  ThaJcn  and  in  the  [  hotPf;Taph.  In  the  sun  one  of  the  Hnes  of 
iron  is  given  a.s  of  first,  and  the  other  as  of  third  intensity,  while 
in  the  photograph  they  are  both  of  second  order.  Ajjain,  in 
d;d)m:um  wi-  get  a  first  order  line  recopJed  in  the  photograph 
which  is  absent  from  the  sun  altogether,  whereas  another  line  of 
the  tir  t  cirdcr  near  it  is  there  as  a  line  of  small  intensity  ;  so  also 
in  rul  hliurn,  and  so  wc  might  go  on.  Indeed  it  is  evident  that 
the  i::i.!h!.ir.  we  go  inti-i  minute  details  in  this  vvutIs  wc  find  that 
the  general  statement  requires  a  very  considerable  amount  of 

And  iaodditioa  to  tkat  too>  then 
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3  Stranger  line- 
o 


tion,  how  on  this  theory  of  the  identity  of  tlie  nature  of  the 
sul3stanccs  in  the  earth  and  the  tun,  are  we  to  account  for  the 
bright  lines  seen  in  the  sun  itself — for  the  bright  lines  .-.ecn  in 
the  [ihotosphcre,  to  say  nothing  of  tho^ic  seen  in  the  chromo- 
S|^cre  —  v\  hich  have  no  corresponding  Kraunhufcr  lines  at 
all — lines  so  numerous  that  in  a  prominence  of  moderate 
complexity  we  may  >ay  that  half  the  ancs  arc  absijlutcly  n;^- 
known  to  us?  Now  «hen  the  other  lines  observable  under 
these  conditions — lines  which  wo  can  get  accur.itely,  are  lines 
known  to  us  {we  are  dealing  with  the  product  of  the  very  highest 
temperatures  which  we  can  command)  we  arc  ju-tihcd,  I  think, 
in  imagining  that  these  lines  which  u  e  do  not  get  at,  are  lines 
which  we  conld  get  at  if  we  could  proceed  a  little  farther.  They 
elude  our  grasp ;  we  know  nothing  ahont  them ;  we  put  a  query 
against  them  aJl  because  we  cannot      at  that  Mago  of  I 


tare  at  which  they  are  produced. 
Than  ia  oaa  twnr  Maaltful  case  of  this  kind  that  comes 


out  from  TkoeUoi'a  oi—rwUons  ^Fig.  39).   From  the  beginning 
of  February,  1872,  Tuddai  had  dmncd  (ba  two  iiw  liaa» 
4922-5,  5016  5,  wbta  anddndf  Ibe  wbole  ibjdm  of  bk 
ob«ennMioa  waa  bcokan^  nd  at  fba  cad  of  Deoember, 
theae  iwn  Haw  waiwl  lobeTidbleintbellaiBeaahacelber. 

On  no  OM  oooarioB  after  tUa  liar  lome  time  waa  ettlier  of 
these  iroa  line*  obtenrable^  but  ftom  Jaooaiy  to  September, 
he  saw  two  line*  of  wave-lengths,  4943  and  5031,  about 
wueh  absolutely  nothing  whatever  is  known ;  to  that  h  reilljr  i% 
I  think,  a  perfectly  justiSaide  iiKgestion  that  these  lines  are  tbe 
spcctmm  of  a  substance  wUdt  ttdsts  in  the  flames  which  ia  piO> 
duced  at  a  much  hi/her  temperature  than  that  needed  to  g^ve  na 
those  other  forms  of  "  iron '  which  produce  the  lines  in  the  spoil. 

[estion  which  is  obvious  from  a  relieRBoa  to 


That  i*  a 

tbe  maps,  and  If  It  is  correct  wc  must  acknowledge  tbtt 
the  sun  was  In  that  intense  state  of  ^uieacenoe  that  there 
downward  cunents— nothing  to  bnng  the  cooler  vapours 

the  higher  regions  of  the  sun  down  to  obstruct  the  general  teiMMUr 
of  the  solar  way  in  the  flame  region,  that  at  last,  in  conseqaenca 
of  this  wonderml  tranquillity,  even  the  iron  lines — the  only  two 
lines  which  indicate  the  presence  of  iron  in  the  flames — faded 
away  because  iron,  as  we  know  it,  faded  away.  There  is  no 
other  explanation  that  I  know  of.  In  addili  ju  to  th  >sc  two 
lines  we  have  two  other  lines  about  which  we  know  nothing, 
except  that  they  ara  pfobaUydiM  to  0  tatpcntim  wUch  we 
cannot  approach 

S/uiiiJ  Test  with  regard  to  Iron 

Part  of  the  work  which  has  been  undertaken  in  cotmection 
with  this  special  branch  of  the  investigatio:i,  been  a  careful 
inquiry  into  the  changes  brought  about  in  the  spectrum  of  iron 
by  exposing  it  to  a^  widely  different  temjieralurcs  as  possible. 
"The  research  is  a  very  laborious  one,  and  it  may  be  some  day 
we  shall  get  a  very  much  better  record  than  that  which  my 
assistants  and  niy>e)f  have  produced  ;  what  wc  have  been  able  to 
do  we  have  done  over  the  region  of  the  spectrum  which  wc  have 
already  work ctl  oA'cr  in  the  spots  and  flames. 

In  diflTcrent  horizons  we  nave  recorded  the  results  observed 
when  we  use  cither  the  arc  or  tbe  coil,  or  the  oxyhydrogen  flame 
or  the  IJcs-semcr  flame  or  some  other  light-source,  and  we  vary 
in  each  l.-isc,  .-is  far  as  can  be,  the  icm]ierature  employed.  For 
instance,  when  w  e  use  the  quantity  coil  we  use  a  big  jar,  a  little 
jar,  and  no  jar  at  .ill  ,  and  the  same  with  the  inten.sity  coil.  Now 
if  this  map  is  carefully  studied,'  it  will  be  seen  that  tlie  inten- 
sity of  the  lines  is  very  considerably  changed  when  we  pass 
from  one  set  of  obser>'ations  taken  under  one  set  of  conditions, 
to  another  set  taken  under  other  conditions.  It  is  not  a  mere 
question  of  dropping  out  the  lines  when  we  p%.<is  from  the  tem- 
perature nf  the  arc  to  the  temperature  of  the  coil,  but  it  really 
is  a  considerable  intensification  of  certain  of  the  lines 
certain  conditions.  There  are  three  conditions 
wc  get  the  two  lines  5339  and  5340,  and  they  are  not  i 
v<  ards.  Tbe  line  $433  is  seen  rather  faint  in  the  ■■ 
strung  in  tbe  Bessemer  flanie.  S'97-5  ^^'l  ^ 
but  ita  intensity  is  doubted  and  even  trebled  with 
ditiou  iiC  the  quantity  eoO.  I  ba«e  isMdnoed  tbeat  fteta  to 
point  a  leourk  aboit  Xfadihoff's  statement ;  when  Kirdiboff 
ande  ^  atatMNBt  Iw  vat  amply  justified  by  the  sdcnee  of  tbe 
tfane.  He  mt  lamiUar  aatvalljr  with  tbe  spedniB  of  iron, 
wUA  ba  bad  atodled  In  Us  own  kbocatocy,  and  other  sood 

inw  bad  baas  lecocdeB  in 
Uka  these  before  0M,whidi 


of  tbe 

Ut  tina.  Bid,  with 

■ThBMisMBi 
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o»e  mu&l  Uke  into  Mcouat ;  it  is  too  e»aru  a  ttoXement — 1 
do  not  uM  the  word  in  any  olTcn».ive  seiuc — to  my  that  the 
iroa  lines  in  the  sua  correspond  with  the  iron  lines  seen  oa 
the  earth.  Which  iron  lines — which  of  these  horizons — we 
to  be  laJ<ea  ?  It  will  be  seen  in  a  moment,  if  there  are  difTer- 
eiwei  between  these  horixoiis,  that  if  we  take  any  one,  we  throw 
all  tbe  others  out  of  court,  and  we  have  no  right  to  do  that ; 
to  that  stalcment  aboat  the  coincidence  in  the  intensity  could 
BOt  be  made  with  the  facts  now  at  our  disposal.  Any  one  wivh- 
iog  to  make  that  .statemeat  would  have  to  go  over  that  work, 
•ad  he  would,  foUowing  it  honestly,  I  believe,  find  that  the 


itatement  w'as  true  in  no  instance  whatever.  Fig.  40,  which  is 
an  enslaving  from  a  pbotog^rauh,  will  .'how  the  kind  of  diflcr- 
ence  one  ^cts,  even  when  one  deals  with  the  electric  arc,  which 
undoiibtedly  gives  an  iron  spectrum  which  is  the  neare&t  approsi* 
mation  to  the  Fraunhuferic  spectrum.  The  lines  at  wave-lengths 
432S'o,  43007,  4.271-0  are  three  of  the  strongest  iron  lines  in  the 
arc  >pcclmm,  and  those  at  4071  'o,  4063*0,  40i45'O  arc  also  strong 
iron  lines,  though  less  strong  than  the  otheri.  Now  it  wiU  be 
seen  that  in  the  t<ilar  tpcctruui  the  last  three  are  much  more  im- 
portant, much  thicker,  and  much  darker  than  the  first,  so  that 
here  is  an  absolute  iovenion  in  the  thickness  of  the  lines.  I 


Fio.  39. 


appeal  to  the  photograph  becaux  there  is  no  partiality  about  it ; 
it  na*  no  view,  no  anxictv  therefore  to  intensify  one  particular 
part  of  it  at  the  expense  0/  the  other.  This  photograph  ii  re- 
rerred  to  only  as  the  exemplar  of  many  similar  reversaU  which 
we  tee  whenever  such  observations  are  made. 

Let  US  nnw  take  some  iron  lines  which  have  been  studied  ia 
spots  and  storms,  and  consider  the  differences  in  their  intensity 
amonc  the  Fraunhofer  line^i.  We  may  also  note  the  changes 
brought  at>out  in  our  laboratories. 

The  diagram  (Fig.  41)  give-i  the  main  results  in  a  con- 
Tentent  nronner.  It  doe»  not  proHesH  to  go  over  the  whole 
grotmd,  hot  I  think  it  will  enable  me  to  point  out  the  way  in 
which  the  phenomena  observed  on  the  sun  are  re-echoed  and 
endorsed  by  the  work  which  has  been  done  in  the  laboratory, 
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Fic  40.— Aoooulous  cavenab  (iron)  from  a  ptu>to|{r;iph. 

aad  how  severe  the  tests  applied  have  been,  and  how  well  the 
view  has  borne  the  .strain. 

The  diagram  refers  to  three  lines  visible  in  the  first  map— three 
lines  that  in  an  instrument  of  ordinary  dispersion  might  easily 
be  mistaken  for  a  tingle  line  in  the  sun.  We  have,  as  before, 
the  intensities  among  the  Fraunhofer  lines  recorded  in  the  upper 
part  of  the  diagram  ;  we  then  go  to  our  photographs  of  the  arc, 
aitd  find  that  the  line  at  4923  °2  is  entirely  absent.  We  then  pavs 
on  to  the  quaatity  coil,  which  gives  us  the  three  Unes  ;  but  toere 
U  a  diffi:reuce  between  the  intensities  of  the  lines  as  seen  in  the 
quantity  coil  with  a  jar,  and  the  lines  seen  in  the  sun,  4918 
being  thinner  than  in  the  sun.  IT  we  take  the  jar  out  of  circuit 
4943*2  almost  disappears,  and  we  get  very  nearly  the  same  result 
aa  we  get  from  the  arc.  We  then  try  the  intensity  coil,  which 
is  supi>o<cd  to  give  us  an  equivalent  or  higher  temperature  than 
the  quantity  ooil  di^es.  What  do  we  find  there  ?  That  4933-2 
is  enormously  expanded  and  developed,  apparently  at  the  ex- 


pense of  4918,  which  becomes  thin.  Taking  the  jar  out,  we 
come  back  to  a  result  which  is  very  much  like  the  solar 
spectrum,  with  the  diflcrcnce,  however,  that  4918  is  somewhat 
less  mtcnse  than  in  the  sun.  Then  c  ime  the  facts  which  have 
already  been  hrought  forward  throui;h<>ut  with  special  reference 
to  these  particular  lines,  that  the  two  lines  which  are  seen  alone 
in  the  arc  are  seen  alone  in  the  s|x>ls,  or  at  all  events  in  7J 
spots  out  of  too ;  and  the  other  line  which  is  so  enormously 
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Fig.  41  —t^i^i*  ...  M.u^  tne  itci..kv...ur  or  liuee  ixgci  ku«  uadtr  diffcr«ul 
Coi*d.ti<4t&^  •^olar  And  t«rrc»trial.  i,  fti»Ur  «j>ccinim  ;  a.  arc  :  3,  (}aantity 
ctmI  with  jar  ;  4,  luantity  c  wl  witn  mt  jar;  j.  intcniity  ct«l  wtih  jar; 
a,  lateniuy  ca.1  wiihmit  jar :  7.  ^pou  <')M«ti'«J  at  Kenungtoo:  B,  Pro- 
■iiicnm  uhierved  hy  racchini ;  9,  peatmimrmxt  obtcrved  kqr  Vouog  : 
■  0^  nv.-rscd  in  pciiumbta  of  •|»>t  <.<ljirrsctl  ^^a  AuKuM  {,  1873,  Young  . 
II,  BOliuO  indicaud  by  change  of  rcfrangibiUiy. 

expanded  «  hen  we  use  the  highe<;t  temperatnre  is  seen  alone  in 
52  out  of  too  prominences  by  Tacchini.  Again,  further  con- 
necting this  diaijram  «iih  the  la-t  one,  we  have  found  in  fe\'eral 
cases  when  a  cban^c  of  refranijibility  has  been  observed  in  the 
iron  lines  in  the  spots  visible  on  thc'-un  that  the  two  lines  4918  and 
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hme  baen  affected,  while  4923*2  ha*  remained  at  rest, 
t  wQl  ghre  mn  idea  of  the  way  in  wbicfa  we  realljr  do  fiad  the 
bbomofT  work  aod  the  obaemtoiy  work,  each  coming  to  the 
NMB  or  Ibe  otbar,  «aeb  bdptnc  ■■  to  aadmtawl  wKthing 
wWcb,  iriMmtdwedHricooid^mnMbe   "  '  " 


Tttts  mfflud  by  tht  Ahtnct  of  Lints  from  tht  Solar  S/xttrum 

It  ia  my  conrictirm  that  iTUiny  lines  of  the  different  chemical 
sabitances  are  abi«nt  frum  the  solar  spectrum  when  th:it  ^\t  nice 
cannot  be  attribislei  to  anythiii.;  (irpcmling  upin  rc  Uictinn  in 
the  quantity  of  the  Hubstanct:  |  if-ftr.  Ill  connection  with  this 
point  there  is  an  exijermlfnt  to  which  attention  may  now  be 
directed,  bccauie  it  i>  an  attempt  to  imitate  solar  condition* 
somew  hat  ;  mi  th.it  the  inquiry  i<  rendrrcii  p  'vsiMe  to  whether 
thcsi-  \\>.v^  niav  not  owe  their  alisence  tj  im  il:c  I  r.iunh  ifer  lines 
to  their  licin,'  the  |)rodttct  of  a  very  lo*  temjierature,  a  temper- 
ature «hicli  wc  canard  expect  to  find  in  the  sun  in  any  rejjiuni 
where  the  pressure  would  be  sufficient  to  ena'tle  any  absorption 
phenomena  to  take  place.  The  ]Mjitit  of  il.o  experiment  is  this  : 
There  are  bodic-s  whicii  we  c-iii  render  incau  le-ccnt  at  low  tem- 
peratures. Fur  Iron,  as  wc  have  alrcaily  ^t-cn,  we  have  to  use 
a  coil,  bat  >uch  .^nbstance^  as  ma^nessuin,  sodiu^n,  lithium  and 
the  like  can  he  volatilised  at  the  temperature  of  the  Hmisen 
flame,  and  at  that  temperature  we  get  a  certain  sjiectrum  from 
them.  Now  a  i^ieat  many  different  scectra  have  been  recorded 
by  different  ol  ervcr^  for  these  loJies,  and  the  question  was, 
could  we  tjet  any  in  ie]icndenl  mcllnKl  of  determining  which 
lines  were  really  due  to  lii;»h  and  whii.h  to  low  temperatures. 
Now  it  is  generally  conceded  that  the  temperature  of  the  llunsen 
flaiue  is  lower  than  the  temperature  of  an  iodaction  spark  ; 
aixl  we  have  an  arrangement  by  which  we  am  pass  a  apark 
between  horizonial  platianm  polea  thnm^h  a  flune  in  which 
tbs  MlHtaooe  to  be  experimented  on  U  volatiliied.  In  this  way 
Wt  PUk  wet  what  change  in  the  apectnun  is  introduced  by  the 
pamge  from  the  temperatimof  ttt  IImm  to  the  temperature  of 
the  apiurk.  We  can  fill  the  flame  with  the  vapour,  say  of  sodium, 
end  w>iw»e  its  tpacllUiB I  then  when  the  flame  is  nicely  charged 
la  raifiMi  between  die  two  poles,  w  e  can  pass  a  spark  through 
and  bj  thcowing  the  ime«  of  the  .spark  upon  the  (lit  of  the 
I  «e  ou  flnt  of  ul  get  a  spectrm  of  the  fltme,  and 
fhs  iMcbmn  utoo  of  that  particniar  pert  of  the  flame 
_  1  vmA the  cperk  it  pa»iag.  Now  we  reelly  liave  got  a 
good 'deal  of  light  firom  Int  method  of  obMmtioii.  In  the 
con  of  maaMftiiini,  for  iutaneo,  the  dnage  b  very  itrfklog 
(MO  Fig.  4s]. 

The  ume  gives  ns  a  spectrum  in  which  are  »een  two  lines 
oorrespondiflg  with  the  two  least  refrangible  members  (4|  and 
of  a  very  prominent  group  of  lines  in  the  green  part  of  the 
'spectrum,  and  associated  with  these  is  a  less  refrangible 
)  unrepresented  in  the  sun,  the  whole  fonniiii:  a  w  ide  triplet. 
On  passing  the  ttpark  thi^  last  line  is  very  greatly  enfeebled,  if 
not  abolithed  altogether,  for  the  very  obvious  reason  that  the 
Beloeale  which  givci  rise  to  it  is  diss  >ciated  more  rapidly  at  the 
tenventiire  of  the  spark  than  it  is  at  the  temperature  of  the 
flHBik  and  es  thu  liM  dies  out  another  solir  line  appears, 
lbs  UmeCiNaiqga  triplet  liBllar  to,  Iwt  narroiKr  than,  that 


Flame  Spectmm 
(End  oj ftntmp) 


ta.4s.-l 


fWdnotd  in  the  flame  alone.  Kirehhoff  showed  that  potassiam 
KM  not  present  ia  the  sae,  tibe  line  upon  which  be  worked 
being  the  red  tine  which  is  seen  wImb  ponusinm  is  thrown  into 
•  flame.  The  fact  that  we  get  that  red  Hne  in  the  flame  shows 
that  it  is  a  line  produced  by  «  low  tcmpefatmj  the  aoie- 
cnle  which  produces  the  vibration  tberefof*  mmf  probably  be 
nne  which  i.s  produced  at  a  low  temperature.  But  when  we 
pnOK  spark  through  a  vapour  u>ving  us  that  red  line  we  do  not 
ucrease,  but  rather  reduce,  the  mtensity  of  the  Unc,  ai>d  we 
being  a  great  many  lines  into  prominence  «hich  were  not  sten 
«nd  those  onest  1  believe  wo  ate  joeti&ed  in  osjring,  do 
the  Fraonhofer  lines.  In  the 


colour  the  flame  red  with  lithtom,  but  the  red  line  of  lithium  is 
not  in  the  suo  ;  but  by  passing  a  spark  through  lithium  vapoor 
we  can  intensify  the  line  in  the  yellow  aud  (he  line  in  the  Muc ; 
and  the  line  in  the  blue  is  undoubtedly  amonur  the  Fraunbofer 
lines.  Therefore  ii  aj  pears  that  we  really  c;in  account  for  a  great 
inany  of  the^e  v.iriations  in  the  solar  spectrum  by  simply  assuming 
that  those  hncs  which  are  nb>ent  represeat  molecular  ^r  iupings 
so  complex  that  there  is  no  part  of  the  sun  where  their  ah* 
-sorption  caoU  b»  litih^  pndneod*  ooUmnglh  to  nUow  liMB  to 

exi<>t. 

Ttit  supplied  hy  tht  Limtt  ttrtt^0Uiut  in  Spelt  and  Flama  and 

thou  Ui-n  in  the  Spalnx  of  Tn'o  or  m^:>rf  Subilances 

It  has  already  been  jjoiiiled  out  th.il  these  lines,  w  hich  have 
been  called  ba^ic  lines  has-,  been  le.ted  in  two  way.i.  In 
the  first  place,  a  list  of  hncs  iiad  deeii  i>reparcd  from  Angstrnaa's 
tables  .Tiid  l  haleii's  tables,  aud  thee,  they  had  been  discussed  in 
connection  with  tl:e  bright  Inic^  seen  by  Voon};  in  his  observa- 
tions on  Mouiv;  Sherman.  The  result  was  striking,  inasniuch  as 
of  the  345  linis  which  were  lucluded  by  Voun;;,  only  a  .small 
luimlier  of  which  were  seen  iti  si>ots  and  turiii  ,  15  of  the  lines 
wlu  jh  were  recorded  as  common  to  two  suhstaiicei  by  Thalen, 
had  hccn  seen  altuost  without  exception,  the  only  exception  being 
in  the  case  of  sune  of  the  sp  jIs  The  attack  was  then  varied 
by  taking  l'x.i  ofiscrvati .ms  of  ■■un  |  its  ;it  Ken.int;ton,  deter- 
mining, Witliout  any  reference  to  the  tasic  nilute  of  the  lirves  at 
all,  the  12  most  widened  lines  in  each  sjiot  which  it  Mas  possible 
to  ob^' rve  ;  and  then  taking,  side  bysidcsvith  thc^c  ulj>ci vatious 
of  the  spots,  zoo  observations  of  llamcs  from  the  rich  store  which 
lias  been  recorded  hy  I'r of.  Tacchini  of  Palermo.  Then  again, 
u  ithuut  reference  to  the  basic  character  of  theliiHS,  to  plot  tfao 
lines  down  in  each  A&rae  day  by  day. 

As  a  reminder  we  may  again  refer  to  the  diagram  already 
given  (Fig.  36}.  It  will  be  remembered  that  the  result  was  a  very 
rentarlcafale  one.  We  foond  the  lines  of  iron  (we  limited  oerselvcs 
to  iron)  seen  in  the  spots  were  tew  in  nunbcr }  tint  the  lines  of 
iron  seen  in  the  flames  weMttlU  fawtr  In  aamlNrt  and  moreover 
that  the  Uaes  seen  in  the  fleaws  wan  not  da  Ittas  aaen  in  tha 
spots.  Ttal* 
very  1 


waaniaaltirtjebnritfhthnTC  been  «pa 
HHiyif  wahad  hBDH^to  it  h>  othar 


«^w«ha««todo      .  .   

tOHrit  of  tU»  inqnicr  widt  nfaad  to  dm  haab  aaton  of  thaw 
Ihiaa.  Ba«o«^asnaatlar  of  fimt^or  Intvawo  nolkin  thaae 
most  widened  Unas  in  ^ti»  and  die  most  brighWaid  Om  in 
flsaMi,  pidud  ont  tbaao  Vaaa  wUA  ara  eoaunon  to  two  aab* 
staneeA.  Tbefcclaaiotliatat— Wehave^  inthe  first  horieonof 
the  iowar  partotf  thaaeaoaipanyiag  map^  tha  linea  iccoidad  bjr 
AngstrSm  In  Ma  fiiat  aaamoir  aa  aoMon  to  Hm  oahatanaae  >  fta 
names  of  tiae  two  anbatancto  beiag  Mow.  In  dm 
fottfth  h  >Tiion  wc  liave  the  obeervatione  of  llialfca  mid«  a  few 
years  after  (he  ob-crvations  of  .Angstrom.  And  in  passing  from 
Angsttoin  to  I'halcn  wc  pa^s  from  the  temperature  of  the  arc  to 
the  temperature  of  the  imiuLtinn  coil.  NirA  it  sull  be  .seen 
that  Thalcii  al.>o  give>  u>  line-  in  sonio  c.i^es  aj{reeing  with 
.\ng>trniii'_i,  in  .jthcr  cases  extending  the  information  given  by 
him,  and  in  order  to  make  this  w  ork  a>  c  >mplc(c  a:>  possible  we 
have  gone  over  this  region  with  the  arc  as  Angstrom  did,  and 
with  the  induction  coil  as  Th  iK-n  did,  only  wc  have  lad  the 
advantage  probably  of  usin^  a  more  powerful  cuil.  In  fact  we 
have  Used  two  coils— one  so  arraur^e  I  as  to  give  u>  the  ■"""■"^UTii 
ell;:ct  >'f  tension,  and  the  other  t:  m  -\i:uum  effect  of  quantity. 
Ill  the  fir-t  plice  it  «ilt  l>c  seen  ilierc  is  a  general  agreement 
between  the  obsci  vitio  is — an  a;^rccmcnl  iii.irred  ouly  in  ajipcar- 
iince  lirie  ami  there  hy  the  fact  that  in  some  c;\*es  the  iine^  are 
so  near  :ho  position  of  .lir  lines  that  it  has  been  imp  issible  to 
make  the  observation  absf>lutely  complete.  In  other  cases  the 
appearance  of  iuii  crfecti'  n  ari-,es  from  the  fact  that  lines  w^hich 
are  not  seen  at  the  temi>erature  of  the  arc  b  gin  to  make  their 
ap^warancc  at  the  temperature  of  the  s  jit  ;  tliat  iii  a  case  like 
tkal  at  wave-length  5017,  for  instance,  where  Ang'-troui  gives 
no  line  as  common  to  two  substance-,  yet  Fhalcu  il  >e-.  We 
find  that  both  are  right  ;  that  at  t!ic  Icini-craturc  of  the  electric 
arc  that  line  does  not  ap[)car  in  one  substance  or  the  other,  while 
at  the  tefflperature  both  of  the  quantity  and  the  inten-ity  indue* 
lion  coil  the  lilW  is  certainly  there.  In  Fig.  36  \  reprc:>ents 
Anfttiiiai'a  work,  T  ThaUn's,  and  L  Q  and  L I  my  own  woek  witls 
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WtHttbenisdietotilKndt?  ItfatiUi-^aatOTB]piBpoctut 
line  in  the  spots,  every  inpoitttrt  fine  ia  the  itanth  hu  been 
pidted  ap  by  tUs  mcttmd,  and  ia  htX  At  mtap  ^  ituk  a«a  clang 

fnunt  in  ilfirmt,  ana  nothing  tlu.  Now  it  may  be  saxA  that 
icrak  is  interesting,  «nd  perhaps  important,  but  iliat  it  deals 
<M^widi«  voy  United  part  of  the  izkqoiiy.   That  is  perfectly 


The  spectrum  of  iron,  and  the  spectra  of  other 
have  however  been  attacked  in  other  regions.  It  is  t 
to  go  into  many  details,  but  the  generu  result  is  the  same  ;  in 
Other  regions  we  have  as  in  the  old  region  an  almost  perfect 
eoincidence  between  the  lines  most  widoied  in  spots,  and  the 
Hoes  regarded  as  basic  by  previous  observers. 

So  much  then  for  the  result  in  the  case  of  iron,  to  which, 
although  we  have  not  absolutely  limited  onr  attention,  wc  have 
to  a  very  lariie  cxicnt  confined  it.  This  result  may  l>c  ex- 
pressed in  rather  a  different  w.iy,  .ind  it  will  then  be  easy  to 
see  the  extraordinary  parnlleli>m  which  goes  on  between  two 
perfectly  distinct  sets  of  facts,  first,  the  statcaient  of  the  sj^ctro- 
scope  that  such  and  such  a  line  is  seen  in  the  spectra  of  two  or 
more  substances,  am':  tlitritlic  s'.atement  of  the  telescope  with  the 
attached  sf>cctro*cr>p<;  that  sucli  and  such  a  line  is  seen  widened 
in  spot-s  or  brightened  m  flames.  Here  wc  have  the  numbers 
for  the  two  regions  which  I  have  already  discassed  the  region 
1  r  to  1^  ud  fNB  4  tomnia  D. 


Total  nnnber  of 
Namber  i*  IpOtt 
Bask  lines 


not  seen 


r.. 


t-4 

t 

»$ 

I 


3 


first  c.-ise  is  96.  Of  those 
wt:  found  in  the  s)x>ts  and 


The  total  number  of  iron  lines  ni  th 
96  lines  only  38,  or  le-s  than  hall 

tlamfcs.  When  we  go  into  the  lower  regions  of  the  solar  atmo- 
sphere, wc  leave  in  fact  more  than  lialf  of  ihc  ir m  lines  on  one 
side.  Of  these  96  lines  15  are  found  by  other  observers  as  well 
as  myself  to  be  common  to  two  or  more  substances.  Now 
comes  the  question,  what  is  the  behaviour  of  these  common  lines 
with  referawe  to  spots  and  storms?  The  table  shows  that 
among  the  lines  seen  in  spots  and  storms  fourteen  of  these  basic 
lines  are  sees.  It  must  be  remembered  that  our  records  only 
give  us  day  by  day  the  resolta  of  the  I3  most  widened  lines, 
nA Mff nil A> lime »MwBi,  Inthenc 


!  nest  region  the 

«f  boa  liaet  b  Hwirkal  !»■  6y ;  41  of  tbe«^  or  more  than 
Uf.  n*  fieked  mrt  bf  ipota  md  atorms ;  Sevcatem  we  basic ; 
of  at  17  Mde  out  15  M*  setB  in  the  spots  aa4  atoms,  and 
only  two  are  lines  that  ate  not  seen. 

Now,  we  will  tm  to  anothg  sabrtance^  aiekc^  aad  Ihera  we 
aeevenrBMlk  theaaaM  Idad  of  tUag  atwodc.  Ia  ahkd  for 
Oe  Ntba  F  to  4  we  ktw  ao  Baa*  neofdod  bgr  llialdn. 


Total  number  of  Lncs 
Number  in  spots  and 

Basic  

S^co  00* 
..  Not 


/ikkd, 

»*•    to*    *«o  *«p    ••■  90 

*•  *•»  •#«  ooi  3 
■••  «*a  i«*  e-oa  **e  5 
•••  a      ao*      a*«      aa •  3 

4 

Of  these  ao,  17  are  dropped,  abaliiliad.  when  we  come  to 
obocm  the  bright  lines  aad  Oa  wideaed  Hats  of  alelial  ia  the 
Spots  and  storms — the  ao  comet  down  to  3.  Amongthe3oliites5 
are  found  to  be  common  to  two  snbstuoes.  Of  those  3  are 
seen  in  the  fl*me<,  that  ijt  to  say,  every  Ihie  of  nickel  seen  in  a 
spot  or  flame  is  common  to  two  substance*,  and  only  2  are 
visible  in  the  20  lines  not  affected  by  spots  and  storms.  This  is 
all  the  work  of  this  nature  which  we  need  now  consider,  bat  it 
is  not  all  the  work  that  has  been  done.  Neither  my  asMstants 
nor  myself,  I  am  sure,  have  spared  our  attempts,  nor  oorselvc, 
for  the  matter  of  that,  in  trying  to  get  at  tiie  bottom  of  this 
matter,  and  the  facts  which  luve  been  here  brought  forward  are 
typical  of  a  much  larger  number  of  facts  which  have  been 
ebtenred.  In  the  case  of  every  part  of  the  spectrum,  in  the  ca  c 
of  every  substance,  the  verdict  is  the  same.  We  have  the  fact, 
that  two  things  are  going  on  exactly  parallel  to  each  other— first 
that  some  lines  are  common  to  tw  o  substances  ;  next  that  the  lines 
common  to  two  sufistances  are  ^ecn  almost  exclusively  alone,  both 
ia  the  sun's  spots  and  in  the  sun's  flames.  So  that  in  addition  to  the 


fact  that  the  hottatt  regions  of  the  saa  accaitosiaiplity  tht^tcttft 
of  the  subitaaeit  enomoosly,  we  bava  thii  iiaalt  fhat  dto 
simpler  the  ntdnaa  becomes,  the  more  complex  becomes  the 
oii^  of  the  Oaea  i  by  whi^  I  awan  that  in  the  ordtotfy  aohur 

s)iectrum  there  are  a  great  many  lines  due  to  iron,  and  to 
nothing  else ;  but  the  moment  we  coite  to  the  simpler  fifWliBBi 
yielded  to  11s  in  the  spots  or  the  flames,  then  we  have  no  more 
right  to  say  that  those  lines  belong  to  iron  than  that  thev  belong 
to  titanium,  cerium,  nickel,  and  other  substances  with  which 
those  lines  are  generally  observed  to  be  basic. 

1  hi!',  then,  is  a  help  towards  the  demonstration  of  the  view 
which  was  first  announced  in  the  year  1874,  that  the  line-spectra 
of  bodies  (we  are  dealing  almost  esdosively  with  line-spectra) 
are  not  produced  by  the  vibration  of  similar  niolecules  but  they 
probably  re,-^resent  to  us  the  vibrations  of  a  great  nunbrr  ol 
simplificzitions  brought  ab^ut  by  the  tempcratare  CB^ogrid  to 
produce  the  incandescence  of  the  vapours. 

Cm  'AC  t;M  further  than  this?  Here  we  mu-t  confc-s  both  our 
imjierfcct  instnimental  and  mental  means.  Wo  c;inrir>t  talk  of 
absolute  coincidciiLC  Ijccausc  the  next  ap|>licati  iii  of  L:realcr  in- 
struuienlal  np[iii.Tiiccs  may  -how^  a  w.int  of  coincuicni:i".  On  the 
lilhcr  liiiiiil  there  may  lie  reasons  al)out  w  hicli  wc  kni::'.\  at  ;  resent 
absolutely  nothing  w  hich  ^h  iuld  make  absolute  coincidence  im- 
possible under  the  circum>!anccs  stated.  The  lines  of  the  finer 
coiutituents  of  matter  may  l>c  liable  to  the  same  process  of  shift- 
ing as  that  at  work  in  compound  bodies  when  the  associated 
molecules  are  changed  ;  but  how  ever  this  may  be  tlie  fact  remains, 
whatever  the  explanation  may  be,  that  the  lines  i  f  the  elementary 
bodies  mass  themselves  in  those  parts  of  the  .spectrum  occupied 
by  dis  proBiaat  liata  ia  aolar  tpola  and  i^torms. 

J.  NOBMAN  LOCKVER 

STATE  MEDICINE^ 

■piR'^T:  a  few  words  on  what  may  be  called  the  general 
'*-  theory  of  our  subject  matter.  'Hie  term  "  State  Medicine  '* 
corresponds  to  the  Sttpp  >sition  that,  in  certain  cases,  the  Body- 
Politic  will  concern  ibelf  with  the  health-interests  of  the  people 
— will  act,  or  command,  or  deliberate,  or  inquire,  with  a  view  to 
the  cure  or  the  prevention  of  disease.  Before  any  such  supposi- 
tion can  be  effeclivdy  realised,  the  science  of  medicine — tl^  ia 
to  lay,  the  exact  knowledge  of  means  by  which  disease  may  be 
prevented  or  cured— must  nave  reached  a  certain  stage  of  deve- 
lopment  ;  and  unless  the  science  be  suppostd  common  to  all 
persons  in  the  State,  the  existence  of  State  medicine  supposes  a 
special  class  of  persons  whom  the  unskilled  gcner-il  public  can 
identify  as  presumably  possessing  the  required  li;  as  !i,ii,;f.  Thus, 
given  the  class  of  cxjicrts  to  supply  the  rcqii.rcd  exact  know- 
ledge, the  lli;i;ly-!'i.  jlK  i,ndert.ikcs  that,  w  .lliin  !hc  limits  of  its 
own  constitntiiiiial  a!i,-\tr>gies,  it  will  make  'lie  knowledge  useful 
to  the  community. 

I  have  intimated  that  in  State  Medicine  (just  as  in  private 
medicine)  the  medical  function  may  be  excrci  ed  cstber  in  ciiiing 
or  in  preventing  disease ;  but  practictUy  these  two  departments 
of  .St.itc  Medicine  are  not  of  eqnal  aMgrntadfj  aoraicdtalt  with 
in  quite  the  same  spirit. 

As  rcyard-  curative  ir.cdlcine,  modem  Govcriiiiii-tiV-  ba\e  in 
general  fcund  it  needless  to  interfere  in  much  dct;iil  in  favour  of 
pcrs.in-',  wild  r<  |uire  medical  treatmcn!. 

Larger  ami  lar  more  various  than  tlic  action  taken  by  the 
State  with  reference  to  the  cure  of  disc.isc  is  that  which  it  takes 
in  regard  of  prevention  ;  and  it  is  particularly  of  preventive 
medicine  that  I  projiose  to  speak.  In  its  legal  aspect  it  Is  repre- 
sented by  a  considerable  ma.ss  of  statutes  (nearly  all  of  them 
enacted  within  the  last  thirty-five  years),  and  by  an  army  of 
adminii-trative  authorities  and  officers  appointed  to  give  eflcct  to 
those  enactments.  I  need  not  describe  ia  detail  the  laws  aad 
administrative  machineiy  to  whidt  ^  refer,  bat  I  may  remind  yoa 
of  tht  lamaan  aad  vanetr  of  the  iscope,  even  by  quoting  oaly 
the  ICfBU  n  «Mdi  1  wag  aUe,  t  •  he  years  aco,  to  speak  of  Ut 
public  heahb  law  of  D^gfaad :  "  It  w  ou)d,  f  thiak,  be  difficak 
to  ovcT'CslbaMe,  ia  oae  most  imi«rtant  poiat  of  mw,  tbe  pm* 
gTf-^^s  which, dariacthe  last  few  yeari,  bat  bttB  amda  ia ari* 
lary  legi^latieB.  The  princii)le$  >now  tlBnacd  in  oar  slatalt> 
book  are  such  a«,  if  earned  into  AiU  ellkrti  would  soon  reduce  to 
quite  an  insignificaot  aBoaot  oar  prtimt  very  large  proportiqna 

•  An  Addftw  iMwwed  ai  <heayiai  rf  tha  Ssnjaa  of  PObBc  MuHrisiii 
in  Um  Imonaiiaiial  Ifadieal  Assodatiaa,  br  Jota  flhaa,  CB.,  VJIa, 

O.CX.,  LUD. 
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of  prevenlible  ilisease.  It  is  the  aluwst  completely  expressed 
inteutiou  of  1  ui  law  th^t  all  such  states  of  properly  and 
all  such  mcKlc^  of  personal  action  or  inaction  as  may  be 
of  danger  to  the  public  health  shoalJ  be  brLHn;ht  witbiti 
icojic  of  iimaty  proce<lure  am!  jiievenlioii.  I-ir^^e  [xiwcts 
have  h-.:ci'.  given  tii  local  rmtlu;!  i^c-.,  and  1  .'rili^.ilion  exprc-sly 
iiniMjsc'.l  in  them,  a-,  regards  tlicir  rcs]H.-clivc  diitricts,  to 
supprei-  all  kinds  of  nuisance,  and  to  provide  all  such  works 
and  establi^^htaeul-,  as  the  public  health  primarily  requires ; 
while  auxiliary  powers  have  l>cen  given,  for  more  or  le-is  optional 
exercise,  in  matters  deemed  of  less  than  primary  importance  to 
health  ;  as  for  baths  and  wuh-hotiM*,  common  lodging-houses, 
Ubottien'  lodgin£-house<,  recreation-grounds,  disinfectioa-place$, 
hospttak,  dcad-hcNues,  burial -grouads,  &c.  And  in  the  interests 
of  hedth  the  Stat«  has  mot  oiuy,  as  above,  limited  the  freedom 


of  ptnoQ»  mi  prapat^  in  ovt^  ooautoa  mpoctVi  it  has 
■ho  iateveDet  in  wm  ipecU  idadow.  It  has  interfered 
biitimiii  poieoC  and  ddfOf  aot  odf  in  inipoHqg  limitation  on 


industrial  uses  of  ddidrea,  bat  also  to  the  ortot  of  requiring  that 
children  shall  not  lie  left  uavaoetinlcd.  It  lua  Intcrfettd  between 
employer  and  employed,  to  die  eitnt  of  ftwHl^tn.  in  die  Interest 
of  the  latter,  that  certain  aanitarr  drfu  duD  be  fdfilled  b  all 


:  publil 


places  of  iaduslrial  oocHpatkm.  It  fattinlerftnd  between  vendor 
aadpuduHer;  1u» mt  restrictions  on  the  sale  and  pnrdiaseof 
pooons ;  lias  pnliihlted  in  certain  cases  certain  oommercial  sup- 
plies  of  water ;  and  has  made  it  a  public  ofence  to  sell  aduhe- 
rated  food  or  drink  or  medicine,  or  to  oUbr  ibr  sale  any  meat 
unlit  for  hnaaa  food.  Its  caie  for  the  tscatmcnt  of  disease  has 
not  been  uncoodltioaaUy  limited  to  Inatinf  at  the  public  expense 
andi  sickness  as  may  acooapei^  deidtation ;  it  has  provided 
tint,  in  anv  sort  of  epidemic  emerfancy,  or^anired  medical  assist- 
ance, not  Veculiarly  for  paupers,  may  be  required  of  local 
authorities\  and,  in  the  same  spirit,  it  requires  that  vaccination 
cost  shall  be  fo^'n  gratuitously  to  every  claimant, 
ni^ht  easily  be  extended  by  referring  to 
are  only  of  parlial,  or  indirect,  or  .>ubor<linate 
an  health ;  bat,  such  as  it  is,  it  ^-hows  lieyond 
e  Legislature  regarJs  the  health  of  the  people  as 
c>s  naiir>n3l  than  per^nal,  and  has  intended  to 
all  practicable  securities  against  trespasses, 
ct;-,  and  frauds."  *  At  the  time  when  that 
itten  I  unfortunately  had  to  confe>.v  that  the 
Legislature  were  ii"t  L-.irried  iutM  elTcLt  ;  for 
laws  (esjiccially  in  ic  pcct  of  the  local 
uld  give  efTect  to  them)  were  in  a  .state  of 
ion  and  unworkability  ;  but  since  that 
constitution  of  local  authorities  has  been 
of  adiiitional  officers  have  1-een  appointed, 


^vc 

statutes 
interest  1 

question 
an  interest  n 
guard   it   w  i 

ca>ualtio^,  c< 
des,c  "iiilioii  W.1 
intent. oris  of  t 
that  the  then 
authorities  m 
almost  chaotic  1 
time  an  en'ircly 
made.  Some  thousj 


thichl 


ting 


anil  the  ^cner;il  fabric  of  the  law  has  been  consolidated,  and  its 
pov«'cr>  in  s-ame  resi>ec(s  extended  and  made  more  stringent,  with 
a  view  to  the  better  prevention  of  disease^  W>  ter  as  powm 

and  facilities  can  attain  that  object. 

Such  belli,;  -he  very  large  Contribution  which  the  Dody-PoUtic 
makes  to  the  |  ur|  i>esof  State  Medicine  in  ihi^  country,  let  us 
next  .sec  how  wc  if  the  iuc  lli;:il  ] ■t. d c-. -inti  :-i.md  in  rcsjiect  of 
the  scientific  cuntribntion  which  we  distinctively  owe  to  the  satuc 
great  object. 

la  preventive,  ju»t  as  in  curative,  medicine,  it  occasionally 
happens  that  con.sequences  more  or  less  valuable  rciult  from 
some  mere  chance-hit  of  discover)"  ;  liut  except  so  far  as  this  may 
sometimes  (aud  but  very  rarely)  happen,  disease  can  only  be 
prevented  by  those  who  have  knowledge  of  its  know- 
ledge which  does  not  deserve  to  be  called  knowledge,  unless 
in  proportion  as  it  is  contlutivt  and  exact;  and  iboroughly 
lo  mvesdnle  the  eaaaes  and  their  mode  of  operation  is  the 
4|aite  iwMipensabie  first  step  towards  any  sdentilic  slody  of 
~  uliel] J  we  know  how  to  prertnt,  by  having 
'  how  to  cense.  Therefore  It  is  that  preventive 
\  M  d««dopment  until  wiUw  UCM  later 
Theecnalnal  theog^  of  it  may  be  meed  ia  even  die 
lirst  days  tfow  profession.  The  spirit  hi  nnid  of  wUda 
.  Hippociates  hat  heenapUv  called  the  Father  oflledldiie-  the 
aeiendfie  spirit  of  obserranon  and  operhnenk  at  dUdagiiished 
bom  the  spirit  of  prieslcrait,  wat  one  wUch  Us  medical  writings 
eqmllT  showed  in  their  preventive  as  in  their  curative  niatioaa ; 
and  Wnca  h^  some  twenty-three  centuries  sgo^  espoonded  to  Ua 
that  pataolqgy  ia  a  hraneh  of  toe  seltMe  of 
Tdlteateaic  ts  befonnd  in  plqialeal  nod* 

rardMMvyCMMil,' 


dents  of  air  and  earth  and  water,  and  in  quantities  and  ipulities 
of  food,  and  in  personal  ha'ijit>  of  life,  he  (n.jt  without  risk  of 
l)cin^  denounced  for  impiety)  virtually  proclaimeii  for  all  time 
the  tir.st  principle  of  prcveutivi.-  muiiii-liie,  ai.d  i:niit.alci  to  his 
followers  a  new  line  of  departure  fo(  tho^e  »ho  would  most 
l.ir^;cly  beufl'it  manl.ind.  His  follo'.\cr5,  h  o\cvcr,  have  had 
their  «ou;  to  do.  True  knowledge  of  morbUic  causes  coidd 
only  come  by  very  slow  degree*,  and  as  part  of  the  development 
with  whicli  the  |ihysical  and  biological  sciences  have,  little  by 
little,  with  the  labour  of  ages,  been  building  themselves  up  ;  and 
so  no  wonder  that,  despite  the  lapse  of  time,  even  the  most 
advanced  of  nations  are  hitherto  but  beginning  to  take  true 
measure  of  the  help  which  preventive  medicine  can  render  them. 

Nuw  what  is  the  nature  of  that  riudy  of  causes  through  which 
we  may  gradually  arrive  at  ooanler<aiuing  or  prevention? 

Addressing  a  skilled  andianM  I  shall  utter  what  to  them  it 
the  merest  commonplace  when  I  say  that,  in  the  physical  tad 
biological  sdencet  wc  adnxnrled|«  so  other  stnaj  of  causes 
than  that  whidi  eendstt  hi  ti^mmttO.  And  the  stndjr  of 
morbific  causes  It  no  wotpHon  to  that  nle :  It  it  toUlf  hf 
means  of  expcrinuiit  that  «•  can  hepeaotBkeni  the  caws  of 
iwttitd  flf  T 


disease  as  to 


rcsoDTces  for  preventing 


The  espcriments  which  give  us  our  teachiag  with  rsgard  totlie 
caves  of  ditwim  are  of  two  sorts :  on  the  one  hand  «e  have  the 
carefallf  piMuranged  and  comparatively  few  experiments  which 
are  done  hy  ns  in  our  pathological  laboratories,  and  for  the  roost 
part  on  other  n'*  than  man  ;  on  the  other  hand,  we  have  tiie 
experiments  wideh  accident  dues  for  us,  and,  ab:>ve  all,  dM 
incalculably  lai^e  amount  of  crude  experiment  which  is  popn* 
larly  done  by  man  on  man  under  our  present  ordinary  conditions 
of  social  life,  and  which  giv.s  tis  its  results  for  our  interpreia- 

tiOQ. 

When  I  say  that  experiments  of  those  two  sorts  are  the  sonrees 
from  which  we  learn  to  know  the  caiue>  of  disease^  I  of  course 
do  not  neaa  that  the  mental  process  by  which  an  experiment 
becomes  instructive  to  us  is  the  same  in  regard  of  the  two  sorts 
of  experiment.  On  the  contrary,  the  etiological  problem  (so 
long  as  it  is  a  problem)  is  approached  in  the  two  case-i  from  two 
opposite  points  of  view  ;  ana  the  dynamical  continuity  of  rela- 
tion, which  we  call  cause  and  etTec^  is  traced,  in  the  one  case, 
from  the  one  pole,  and  in  the  other  case,  from  the  other  pole  of 
the  relation.  In  the  one  case,  starting  with  knoAled;^e  of  our 
own  deliberately-prepared  <aus(,  our  qucvtioti  i-.  What  will  be 
its  effect?  In  toe  other  case,  tartin^  from  a  certain  ejfeet  pre- 
sented to  us,  our  question  is,  What  has'bccn  its  cause  ?  But  in 
the  second  case,  just  as  in  the  fir  t,  when  the  (piestion  is 
ans«crc<l,  when  the  problem  is  solved,  when  the  relation  of 
cau  e  and-effect  has  been  made  clear,  wc  recognise  that  the  con- 
juring-power  which  has  brought  us  our  new  knowledge  is  the 
power  of  a  p€tformed  experiniatl. 

Let  me  illustrate  my  argument  by  showing  you  the  two  pro- 
cesses at  work  in  identical  provinces  of  subject-matter. — W  hat 
are  the  classical  experiments  to  which  wc  habitually  refer  when 
we  think  of  guardin.;  at^aiiisl  tht  iJint;er>  of  Asiatic  cholera? 
On  the  one  side  there  are  the  will  known  iiu-ntific  infection- 
ex]jerimcnt5  of  Prof.  Thiersch,  and  others  following  him,  ]  er- 
formed  on  a  certain  num'.jcr  of  mice.  On  the  other  hand,  thetc 
ate  the  e  iually  well  known  Miu'ar  experiments  which,  during 
our  two  cholera  epidemic-,  of  id48'9and  1S53-4,  were  performed 
on  half  a  million  of  human  beings,  dwelling  in  the  southern  dis* 
trictsof  London,  by  certain  commercial  companies  which  supplied 
those  districts  with  water.  Iloth  the  professor  and  the  compenift 
gave  us  valuable  experimental  teaching  as  to  the  manner  in  which 
cholera  is  spread.  I  need  not  state  at  length  the  facte  of  those 
experimenu,  probabt^r  known  to  all  here,  but  may  rather 
my  parallel  by  referring  to  an  setiological  qaaooa  wUdt  wiu 
presently  be  discttsted  in  ow  tcctiea. 

Itconcewtdlxistiirtlil^Odwnfc  AtMOtt fatal  brteof 
aU  die  diteuet  to  vUdiOapomlttiMaf  ^wontry  is  sullied. 
Ob  that  nhiad;,  far  die  hut  slaieeB  ]wai%  we  have  had  a  nmr 
craafknowMge.  It  was  OecnBtiBcritof  «  Frcndiman,  M. 
VillenJa,  dtat  H  hi  186$,  fint  made  as  fnOf  aware  diat  tubercle 
is  an  Infecdons  ^seaae.  M  did  this  by  eertun  laboratory 
experimmtt  performed  00  other  animals  than  man.  He  found 
that  general  and  fatal  tubercular  infection  of  the  animal  was 
prffduBtl  wbn  he  inoculated  it  subcutancously  with  a  little 
entdo  tnbtrcnkr  matter  from  the  human  s^ubjeGt.  That  first 
labontaiT  tnvesdgadm  of  die  subject  has  been  foUowcd  most 
otcHiTd/  bgr  odien;  Md  die  fivdiir  operiaitatib  *hile 
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entirely  confirming  M.  Villen>in's  dijcovery,  have  sh'  wn  that 
subcntaneous  inoculation  is  not  the  only  mode  by  which  the 
tabercnlar  infeciioTi  can  be  prLipagnted.  Dr.  Tappcincr  atui 
others  have  shown  thnt  the  ume  effect  is  produced  on  the 
animal  if  tnhercubir  mstter  (such  as  the  spirta  of  phthi-icnl 
patients)  lie  difftiscd  in  spr:iy  in  the  air  which  the  animal  hrcathcs  ; 
and  Prof,  (ierlach  of  Hamnxf  showed  twelve  years  ajj  1  with 
regard  to  the  boN-ine  vaiieiy  uf  tul>ercuhir  disease  (the  pcrUucht 
of  the  Germans),  that  it--  infection  can  l>c  freely  intrndnced 
dWHmfa  the  st'Tm.ich  if  l>its  uf  tiiljcrcular  organs  ^'ivmi  in  the 
food,  or  if  the  he-illhy  animal  be  fed  with  milk  from  the  aniuial 
whidi  has  tnherde.  That  the  commanicability  of  tubercle  from 
animal  to  animal  Is  also  being  tested  to  an  immen.<e  ealent  hy 
M«/«r  txftrimtnts  cm  the  huaaan  subject,  ii  what  a  moment's 
Nwction  will  tell ;  and  from  that  wide  field  of  experiment  I 
•ilSl  CM  kntance  for  illustnttion.  I  have  erery  reason  to 
Wfci«  flat  Fraf .  Gerfaufa'a  espcrimentt  on  the  coammnicability 
e(  ttbcrde  hf  bcmh  of  milk  m  voy  wtmivd^  wtBiltd  1^ 
mkW  CRperimcHli  OD  Oe  hsmiB  n^aet.  I  Imkb,  oa 
;I  lidiemtobeae  Ugjbcrt  nOni^ia  tUa  coutay,  that 
rde  9a  difltacnt  dmnm)  is  m  awtady  nbfcb  tbandt  mnong 
«ve0M;  mdtlinMlMif  ute  etnr  eoattann  to  fiw  mUk, 
BO  pottlciilar  f  cruple  noBi  to  picfnit  •  dutiibnliaB  of  that  milk 
far  populir  uae.  To  flie  penoM  who  ooonme  that  milk  an 
ImpMtant  queitioa  as  to  the  CBUsability  of  tabcrcle  U  pot  ia  an 
experimental  fom,  Whetb^  they  will  become  bife^ad  with 
tubercle  is  a  qoAtkn  which  the  individual  consnmers  do  not 
llBBd  forward  to  answer  for  thcmselve<:,  like  the  animals  of  the 
laharatary  experiments :  but  L>r.  Creighton's  lately-puMtshed 
book,  antitled,  "  Hovine  Tuberculosis  in  Man,"  and  a  pnper  in 
wUa  1  am  glad  to  say  he  brings  umler  notice  of  our  section  the 
▼ety  remarkable  series  of  facts  on  which  be  gnmada  that  start- 
ling title,  (cem  to  su/gest  a  first  instalment  of  amwer  la  aeewd> 
aoae  with  Prof.  Gerlach's  experimental  finding. 

n«  two  sorts  of  ex|)eriment — ilie  scientific  and  the  popular — 
diflb*,  as  I  have  noted,  in  this  particular  :  that  the  popular 
experiment  is  almost  always  done  on  man  ;  the  scientific  almost 
always  on  some  otlicr  animal.  It  is  true  that  many  memorable 
cases  arc  mi  rec -rd,  where  members  of  our  profession  have  de- 
liberately given  u|)  their  own  persons  to  be  cx\  critnenlcd  on  by 
themselves  or  others  for  the  belter  settlement  of  s<ime  question 
as  to  .1  proces  of  disca-e  ;  have  deliberately  tried,  for  instance, 
whether,  in  this  way  or  in  that,  ihry  r.  ild  infect  themselves 
with  the  poison  of  plafjue  or  of  cholera  ;  ami  as  regards  one  such 
case  which  is  in  my  miml,  I  think  it  not  unlikely  that  the  illus- 
trious life  of  John  Hunter  was  shi  rtened  by  the  experiments 
which  he  di  l  on  himself  «i!h  the  ignoble  poison  of  syphilid. 
'1  here  have  been  cases,  too,  where  criminals  have  liccn  allowed 
to  purchase  exemption  from  ca|iital  or  other  punishment  at  the 
cost  of  allow  inj;  some  painfvil  or  dan.;er' ns  experiment  to  be 
pcrformC'l  llic:n-clvc--.  And  c'-cs  :irc  n-.t  absolutely  un- 
known where  uncoii^eiiti  human  l>ein[;s  have  been  suhjectcil 
to  that  sort  of  experiment.  But  waiving  yuch  exceptions  the 
rale  is,  as  I  have  said,  that  scientific  experiment-  relatinj;  to 
eawes  of  disease  are  performed  on  some  annmil  vAn.b  c  minio;! 
Ofiiirion  estimates  as  of  lower  im})ortance  than  mm.  Now,  n  . 
between  man  and  brute,  I  woukl  not  wi.sh  to  draw  any  di-tinciion 
irilkb  persons  oatside  tliis  room  might  find  invidious  :  but, 
ammning  far  the  moment  that  man  and  brute  are  of  exactly  equal 
vataw^  I  mmld  aabBiit  that,  when  the  life  of  either  man  or  brute 
ii  be  made  aiawly  iaatnuaental  to  the  establishment  of  a 
■  Mm  waof  the  life  should  be  economical.  Ixt 

 i  f  -*^  of  Tiew,  invite  70a  to  oompare,  or  rather  to 

:  iritt  OM  aaoAcr,  thoae  two  sorta  or  experiment  from 
wUdiwalMfMtoget  ow  kMnrladia  of  the  ceases  of  di  ease. 
Thi  riiimaimiiil  1  niiiiimtili  alii 


islMlifia  tradL  IIm 


[  tile  dangerousness 
I  lioouui 
wUcb'wMi  tafinitely  more 
nption  of  dangenHUDtiit  ooat  the 
So,  again,  with  exprntBCBla  as  to 
_j  liuHi  tke  mnmatioii  wbich 
ithattkebmmtbeia|B  wboie 


ofi 

Mm; 

asamlllBda  JwlSfiad 
Itamof  amar  doaa 
AaeaMMimof  li 
loBoiadtoyea,  lahoaU  aaMoae 
adk-eupply  on  any  ghoidaj  indadei  odlk 
aright  be  eoanted,  ia  «m  eoaalrjr,  ia  teas  ofthoaiaada ;  bat  the 
■deatilic  experiments  which  justify  xa  in  declaring  sedi  milk- 
rap^y  to  lie  highly  dangerous  to  those  who  receive  it  were  coo- 
cleave  when  they  ameaatad  to  half-a-doeen.  So  fir,  than,  as 
legaids  the  mere  galliaff  of  experimental  knowled^  we  must 
a^  Witt  a  Wewto  eeoMCT  of  life^  be  teiwred  to  popakr, 
mte  thaa  tdaatilic^  eapetrnKOt.  Aad  in  the  same  polat  of 


view,  it  ]i<rhnii;,  also  dei<r\'es  con-sideration  that  the  popular 
experiments,  though  done  on  so  large  a  'cale.  very  i>tten  havie 
ir^  them  sources  of  ambiguity  which  lessen  their jutefulocsa  for 
teacUflf. 

Let  me  now  briefly  refer  to  the  fact  that,  daring  the  last 
ijuartcT  of  a  century,  all  practical  medicine  (curative  as  well  a* 
preventive)  has  \>een  undergoing  a  process  of  transfigmatiea 
under  the  influence  of  laboratory  experiments  on  living  things. 
The  progress  which  has  been  made  from  conditions  of ' 
to  conditions  of  exactitude  hta,  in  many  re!«ect*,  been 
in  these  twenty-five  yean  dian  in  the  twenty-nve  ceataito  \ 
preceded  them  ;  aad  with  this  increase  4^  insight,  daa  aBaac 
entkely  to  seientiltc  unminmlj  the  piaalioal  faaaavBaa  off  oar 
art,  for  present  and  fatare  good  to  tteewiM,  haeahad,  or  aJI 
have,  commcoaanto  iacnaae^  Hnadailf  ia  teaa  ftoto  ef 
pathology  wUch  aidte  dm  liiiBftllMia  of 


fUa'at  length,  bat 
IwooUlaiB  ' 


adeatifiie  eapuiuwut  h  ibneyeaia  bat  beta  opeiung  Lirger  aai 
huger  virtasofbope;  aaimoiaaad  awiaciaariy,  aa  year  aa^ 
ceedsyear,  weaee  that  the  tiam  fa  aMcfc  ye  aic  JaMlar  «f 
piecttcal  pnnaiM  thaa  aa^y  of  tte  aces  evUch  iMva  piaaidad  1^ 
Of  ooataa^  I  en 
atteoiptatiUBitn 

Fint,  let  OS  gWnce  at  oor  map.  When  we  generalise  eirf 
broadly  the  eariaas  eaosci  of  death  <so  far  as  hitherto  intelMgma 
to  us)  we  see  them  as  under  two  great  hcad%  le&pectivcly  auto- 
pathic  and  exopethic.  On  the  one  hand,  tliere  is  the  original 
and  inherited  condition  under  w  hich  to  every  man  bom  there  is 
normally  assigned  eventual  old  age  and  death,  so  that,  sooner  or 
later,  he  **  runs  down  "  like  the  wound-up  "  atch  with  its  ended 
chain  ;  and,  as  morbidities  under  this  ty]-<,  there  are  thoae 
various  original  peculiarities  of  constitution  which  make  certain 
indivklual  tenures  of  life  shorter  than  the  average,  and  kill  by 
way  of  premature  old  age  of  the  entire  tody,  or  (more  gererally) 
by  quaswenile  failure  of  particular  oigana.  On  the  other  hand, 
aa  a  second  great  mass  of  death-causing  influence,  we  see  the 
various  interferencts  which  come  from  oul'ide  ;  acts  of  mechani- 
cal violence,  for  inst.ince,  and  all  the  many  varictica  of  extcraal 
morbific  inHucnce  nhich  c-an  preetot  the  iadlvidaBl  Ufa  final 
completing  its  normal  ursc. 

A--  regards  ca-es  of  the  first  c!a-.s—  oases  w  here  the  original 
conditions  <  f  life  and  development  are  such  as  to  involve  prema- 
turt-  death  iwhich  in  any  uch  case  will  commrnly  sh<o'.  il  i-'f  as 
a  fault  in  p.articular  lines  of  hereditary  succession) — the  ]>i<  ol<m 
for  preventive  medicine  to  vilvc  is,  by  what  croSN  lirerdi:ig  or 
other  treatment  we  may  convert  a  sh.  rt-livcd  and  morbid  into  a 
long-lived  and  healthy  stock  ;  .tnd  tlii'-,  at  least  as  regards  the 
human  race,  has,  I  regret  to  s:iy,  hardly  yet  liecoine  a  practical 
question.  But,  as  rccarJs  ca  es  of  the  second  class,  evidently 
trie  various  extrin  ic  inletferences  which  shoiten  life  have  to  l>c 
avoidc<l  or  resisted,  each  according  to  its  kind  ;  and  here  it  is 
that  the  scientific  cx]  crimeiitcrs  of  late  years  have  been  giving 
Us  almost  daily  increments  of  kn'iwlecU;<: 

Two  early  instances,  va-tly  imysirtanl  in  ihcm  elves,  thoogfa 
of  a  coni|)ar.i!i\ I'ly  i.rii'le  ^ind,  I  h.ive  already  mentioned  ;  and  I 
now  « ish  to  fjlanco  at  'ome  illnstralions  of  the  immense  scope 
and  the  m.arvel"  j.i-  uxactitmk-  of  the  newer  work. 

The  invaloabte  ^tudics  of  M.  Pa»leur,  beginning  in  the  facts 
of  fermentation  and  putrefaction,  and  thence  extending  to  the 
facts  of  infectious  disease  in  the  aniiral  body,  where  M.  Chaa- 
%-eau's  demonstration  of  the  particulate  nature  of  certain  ooatagia 
came  to  assL<it  them — they,  I  say,  parlly  in  themselves,  and  partly 
in  respect  of  kindred  labeinra  ertdeh  they  have  excited  others  to 
undertake,  have  introdeced  as  to  a  aew  worid  of  strange  know- 
ledge. We  have  leanit,  as  regards  tliooe  diseases  of  the  animal 
body  which  ate  doe  to  verioaa  kinds  of  eaternal  caase^  that  pea- 
bably  all  the  moat  latgaly  &ml  of  thcai  (iaipeaBble  yet  to  a^ 
how  Bumy)  represcal  Ht  «ae  liagle  kiad  of  caaact 
ieely  depend  on  intoriaaaef  the  anaid  body  hf 
adT'ewltiplying  fotto  of  alien  Wft.  TMa  doel  ' 
tifie  eapoimaat  iaitlaiad,  has,  for  the  last 
orteadhv  aad  coafaaiBg  Itself  hy  ftnfher  4 
as  the  dootriae  bqgaa  to  aeem  probable^  sci 
it  prove  (iaC|  It  awM  have  tbe  aaiat  iaipwtant  eoraHaiicia  tf 
the  eaoae  of  aa  totaHng  hnmea  diaeaaaia  aadfandtiplymggana 
from  the  oatside  world,  the  faebita  of  ttat  llelag  eaemy  <rf  oara 
can  be  studied  in  its  oetside  rcbtians.  It  beeaasas  aa  oliwot  of 
common  natural  histon,  it  has  bitdorieal  afMtiea  aad  aaalogiek 
We  oaa  ealtinle  it  m  leat-tabaa  in  our  laboiatarie^  aa  the 
gardeaer  wonld  cahifate  a  nae  or  an  apple,  aad  «a  caa  aae 
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what  agrees  and  what  (livaj^ee,  with  ii«  life.  And  then,  the 
next  and  iiumcivuniiily  nio^t  iiiiporlant  ^ta^^c,  where  notliing  but 
expeniiicr.'.  ■  :i  -.he  livin^j  body  will  help  u-.,  «c  cm  try  %'.hcther 
pcrh3]>^  a^iy  "f  our  miKlitualioiis  of  its  life  have  niade  it  of 
wcaicer  jKi-^i-r  in  relation  t  j  llie  living  bxlies  which  it  invades, 
or  whether,  through  our  more  intimate  knowledge  of  its  vital 
affinities,  v,  e  can  artitkially  tjive  to  bodie*  which  it  would  ioTade, 
a  partial  or  C  'lnplcte  protection  against  it.  StKb,  at  int  bhuh* 
were  the  obvi  us  po.ssibilities  of  re?«arch  which  the  new  doctrine 
of  iiii<  o-ioui  diaeaM  (ogfMtcd  to  the  mind  of  the  pathologiM ; 
ami  ocvcr  since  the  prolSnon  of  aedidae  has  eiiitca,  had  a  iield 
•fmch  promise  been  before  it.  TheprottisehMmt  Mcabdied. 
A  boat  of  di:)eaMsfaMb««a«a(ltedatiaHdlllnMuIJwliioir 
iwlieated,  ud  villi  aamf  of  diem  impoctent  prugmi  n«  beea 


ftwwdd  be  impomOkArMft  «v«i  to  miaea  ttwukfltpm 
«f  fht  investigationa  iMdlbm  teaa  mon  or  Im  ■m«iiimI>i1. 
JktSHiRl'tKnw  wUcklumBMlatnKk  me^  I  punwidl  bol  • 
wdu'.  KMb's  lB««ti|irtioiB  of  (he  pnenmo-enteiMi  of  nriM*; 
VnL OAata  tmd  Dr.  Kocb'a  and  Dr.  Bmfaner'i respectiWMtM 
tote  natmral  hiatoij  of  the  aathiax  baoltas ;  Dr. 
b  recognition  of  the  microphytic  orieia  of  an  important 
i  diceaae  of  homed  cattle,  with  Dr.  johae's  ilhistrati'>n 
of  tteinoeidahililT  of  this  disease ;  the  research  by  Drs.  KleiM 
aai  TamBui-CniHii  into  the  intimate  cave  of  mariih-iTMdaria ; 
tudf  Bol  least,  the  demonstration  (a§  it  appears  to  be)  which  Dr. 
Omwitz  has  recently  published,  that  some  of  the  commonest  and 
most  innocent  of  oar  dome^itic  micropl^cn  can  be  changed  by 
artificial  culture  into  agents  of  deailjr  infect tvencss.  I  pass 
ttiwand  others,  in  order  that  I  may  more  particalarly  speak  of 
MBN  which  have  already  shown  themselves  practically  useful ; 
for  in  respect  of  some  of  tlwia  the  tine  has  already  come  when 
abstract  scientific  knowMffB  la  pmitig  Into  pwwwfdw  aai 
corative  knowled|(c 

First,  and  not  in  a  spirit  of  national 'pcirtiitlity,  I  will  mention 
the  application  which  M.  Pasteur's  doctrine  has  received  at  the 
haiKU  of  Mr.  Lister,  with  regard  to  the  antiseptic  treatment  of 
wounds:  an  appHcation  which,  enforced  and  iUu^trated  a(  even,- 
turn  by  Mr.  Lister's  own  enii::eiit  as  an  experimentalist,  ha- 
been  confirmation  as  well  as  application  of  the  parent  drvctrine  ; 
and  the  beneficent  ii-cs  of  which,  in  giving  comparative  safety  to 
the  most  formidable  surjjical  operations,  and  in  immensrlv  facili- 
tating recovery  from  the  most  dangerou-,  luytu-  'if  loc.d  inuiry, 
are  recognised — I  thick  I  may  say,  by  the  gratefol  common  con- 
sent of  our  profession  in  all  countries  to  M  mmomg  the,U|^nt 
triumphs  of  preventive  medicine. 

Secondly,  out  of  the  experimental  studies  of  anthrax— chiefly 
out  of  those  of  Dr.  SaiKierson  and  Mr.  Dtiguid  in  this  country, 
and  those  of  L>r.  Bachner  in  Gcrmaay  aint  M.  Toussaint  in 
France,  has  grown  a  knowledge  of  varions  ways  in  which  the 
contagion  of  that  dreadful  disease  can  be  so  mitigated  that  an 
animal  inoculated  with  it,  instead  of  inctimng  aJmrist  certain 
death,  shall  have  no  serious  illiie--s  ;  and  the  further  knowledge 
has  been  gained  that  the  animal  s  I'mittcd  to  that  arlir  ci.il  pro- 
cedure is  thereby  more  or  less  secured  .igainst  subsequent  ! i.i'n'.ity 
to  the  disease.  In  other  words,  with  rcjjard  to  that  disca.sc,  an 
infliction  w  hich  sometimes  spreads  to  man  from  hn  domestic 
animals  and  one  which  in  some  parts  of  l-^urope  is  of  serious 
con -eqi'.oncc  [<>  agricultural  interests,  as  well  as  to  animal  life, 
the  later  cx]  criuicnters — of  whom  I  may  particularly  name  M. 
Tous-saint  and  mir  countryman,  Prot  Greenfield,  5cem  to  be 
giving  to  tlie  animal  kingdom,  and  to  the  farmers,  the  same  sort 
of  boon  as  that  which  Jenner  gave  to  mankind  when  he  taught 
men  the  use  of  vaccination.  Quite  recently,  our  ^reat  Icaoer, 
M.  Pasteur,  «eemt  to  have  made,  by  new  CKpciunilii  itili 
mrther  pn^ress  in  the  mitigatioo  of  anthrax. 

lliM^,  a  ainrikr  disoorcrfkM  iNcn  made  by  M.  Pasteor, 
vMl  wiwrnw  to  tike  contamm  of  a  very  fatal  poultry  disease, 
lnMHW  by  the  — e  of  f  owl^  diolera ;  ha  has  kaiat  to  nitrate 
thai  ooalacinB  to  a  degree^  is  which^  If  fmili  ba  tooctilitad 
iriHi  it,  dMir«lll  Mttrn»  aecioa  ailaHBli  and  he  has  found 
AM  hmb  ae  iaocBlatei  (or,  aa  ha.  to  boaoor  of  Jenner,  would 
1")aic  proof  agaiiat  Muaattacka  of 


Fbnttly,  Frof.  Semmer  of  DorpaL  Ami^ 

direction  by  Dr.  Kraiewild,  baa  aoada'a  aimilar 
fai  regard  of  the  iafection  of  septicsemia ;  has  fbond, 
that  I7  treatment  Mke  that  with  which  M.  Toomaint 
of  aptade  fever,  he  can  fariav  die  noit 
toto  ft  atato  towUebk  ahall  be  aUd 


enough  to  serve  for  harnile.s  inocubitions  ;  which  inocuLuiorLs, 
wheu  performed,  shall  be  protective  .-igainst  future  infecti  )ns. 

Finally,  in  a  different  direction  of  experimental  wor^,  let  me 
name  the  recent  most  a  lmirablc  research  which  Dr.  .Schullcr  of 
Greifswald  has  made,  nojiinally  in  respect  of  certain  vur^ical 
nflections  of  joints  bat  in  reality  extending  to  the  inmost  |iatho- 
lo^  and  therapeutics  of  all  luliercular  and  scrofuloxs  affections. 
A  knowledge  of  the  fatal  infectiveness  of  crude  tubercular  matter 
bad  been  given  (as  I  before  said)  by  ViUcmin  and  thosc  who 
followed  him ;  and  PMf.  KMn,  low  yaara  afa^  declared  the 
infective  quality  to  ba  die  to  tba  praaiaae  oif  a  microphyte 
(■dcioeaeaaslb  which  he  bad  aaaeaadad  to  aaaaaatfug  fnm 
rest  of  the  aattor  ly  aaiaaert  n  aeti  »f  cnWvation  hi  Mdi  of  fa. 
arcania  arfgta.  Dr.  SohUUer  solidly  settles,  and  widely  aaMadl^ 
that  teaching.  Aeeaidtag  10  bia  apparently  quite  unqneatkmabla 
obMraartwajMal^^liai'iB^^      aaiaracocgia^ii^h  charac<- 

called  **scroMoas''~aa«Mllf,  "  m  mriilmiii-  aiwuial  miim^aii^ 
"aofofalous"  lymph-glaads,  and  lupus :  so  wat  Ocae  diaeaaaa 
Bttv  be  de6ned  as  etaentially  tubercular,  and  ttat  inoadallaa 
with  matter  from  any  of  them,  or  with  a  cultivatioa-ifaHd  to 
which  the  microcoocns  from  any  of  tbem  has  been  oritivaled^ 
will  infect  with  general  tubercalosis.  The  rapid  nraltipMcalloa 
of  the  inbercle-micrococcus  in  the  blood  aad  tiaiues  of  any  inocu* 
fatted  animal  can  be  veri6ed  both  by  mieraaaopical  obko^ioo, 
and  bf  iiMNidalive  experiment ;  and  an  extremelv  interesting 
|mrt  of  the  reeearch,  in  explanation  of  certain  of  our  Inmun 
joint-diseases,  is  the  demonstration  that  if  in  the  iiM>culated 
animal  a  joint  is  experimentally  injured,  that  joint  at  once  be- 
comes a  place  of  preicreotial  resort  to  the  micrococcus  whidt  ia 
multiplying  in  the  blood,  and  becomes  consequently  a  special  off 
excla.sive  .scat  of  characteristic  tubercular  changes.  Even  thus 
far  the  practical  interest  of  Dr.  Schiiller's  book  is  aoch  as  it 
would  not  l-ie  easy  to  overstate,  Imt  still  greater  interest  attachca 
to  the  last  chapter  of  the  liooV,  in  which,  confidently  resting  on 
the  pathological  facts  which  I  have  quoted,  he  makes  proposals 
for  the  treatment  of  tubercle  on  the  basis  of  its  microphytic 
origin,  aad  showi  the  iBcceeiJal  remk  of  mch  irfatmcat  as  be 
has  hitheito  triad,  ftaa  that  bai^  m  aatotala  aitiiaially  tofcatad 
by  him. 

I  venture  to  »y  that  in  the  records  of  human  industry  it 
would  be  impossible  to  i^oint  to  work  of  more  pmmise  to  the 
world  than  these  var.  ius  c  intriUuti  ins  to  ;he  knowledge  ct 
disease,  and  of  its  cure  a-.d  prevention;  and  they  are  cnntribu- 
tionv  \vli:kh  from  the  naiure  i  f  the  case  have  come,  and  could 
only  have  come,  from  the  performaaee  of  eaperimenls  oa  livii^ 


At  this  most  productive  epoch  in  the  growth  of  medical 
scieiwe,  our  Kngli-h  studies  have  been  interruptefl.  An  Act  of 
l'arU.ament,  passed  five  years  ago  under  the  title  of  the  Cruelty 
to  Animals  Act,  has  made  it  difficult  or  im]xi  .sible  for  scientific 
observers  any  linger  to  follow  in  this  country  any  i>uch  cour^^s 
of  exi>eriiucnt  as  tho-c  which  of  late  yents,  at  the  Cost  of  rela- 
tively insisf lificant  <iuanlities  of  brute  sufferin-.;,  have  tended  to 
create  an  infinity  of  new  resources  of  relief  for  the  sufferings  both 
of  hm'.c  anil  mnn.  Die  Ac!  does  not  in  express  term?,  inter- 
dict all  performance  of  sucli  courses  of  experiment:  it  niininally 
allows  them  to  be  done  under  x  variety  of  liiuited  licences  which 
may  be  granted  by  a  I'rincitwl  Secretary  of  State  ;  but  the 
limitations  under  whicli  these  licences  are  granted,  ai»d  the 
trouble,  delay,  and  friction  which  necessarily  to  .some  extent, 
and,  in  fact,  often  to  an  intolerable  extent,  attend  the  obtaining 
of  any  one  of  them,  arc  practically  little  better  than  |in>hibition. 

The  Act  apparently  contemplates,  as  the  chief  »ut>}ects  of  its 
operation,  an  imaginary  cUss  of  nnqaalified  pers'-ns,  who,  widi 
no  legitimate  relation  to  scientific  reieardi,  woni  1.  under  pra* 
tence  of  such  research,  torture,  and  (it  is  supposed)  take  pleaaaia 
in  tortwiag,  liva  animals ;  and  agaimt  nils  dsviliab  aiaaa  of 
persons  tta  Act  ta  very  indnlgenuy  ftmaedt  far,  toaieaid  of 
expressly  leftofaw  Ueaaea  to  niqialiliad  perwuM,  and  ueibafB 
hinting  tosndi  of  tbaai  as  woald  do  wOnl  cra^  aadar  pn* 
taaoa  of  ata^  Aa*  the  lash  aad  Aa  toaadaHl  aia  far  aneh 
MiOBWdWla  iiiitiad  of  this,  I  say,  the  Act  vMiallf  t 
together  that  iauiginaiy  cUss  of  naqaaHliad  aad  end 
and,  on  tba  oAer  hand,  onr  pcofeidoHal  dum  of  tmi  fUk  1 
tifte  ittfaali|atan)  oa  wheal  tba  pngieas  of  nadidae  depMda, 
and  whaaanaBMaaKmOcieatacairi^  for  their  enadnet  What 
beoaatedtood  forOa  oaa  daia  ia  afao  coanlcd  g»id  far  Aa 
Hie  law  wiO  ttvat  BO  r 
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it  can  provide  for  his  beinff  minotdf  wi«che<l  and  regulated  by 
the  Sccrctarf  of  Stole  :  aiw  in  respect  of  the  details  <if  exf*""'- 
mental  procedure,  the  supervision  of  that  hi^'h  jKililical  olTiccr 
is  substituted  for  the  discretion  and  conscience  of  tlie  scientific 
investigator.  ,      , .  ,  r 

Consider  for  a  moment  what  this  means  111  regard  of  Itie  mem- 
bers of  our  profession  whom  il  affects.  Contra-si  » ith  it  the 
almost  unboutvded  trust  with  which  the  world,  from  iirnc  immc- 
DOrial,  has  regarded  tlic  character  of  our  profession.  Co.nsi.icr 
the  relation  of  inmost  r  inlidcncc  in  w  hich  u.embcrs  of  our  pro- 
fessiin  iti  cver>-  cui  iu  r  i  f -.liu  ),i:i;;ii:nii  are  admitted  to  sh.ire  in 
the  sanctities  an<l  tcn'lcriie--es  of  (i  miestic  life,  Consiiicr  our 
inunen.sc  daily  rc5|.  insit)ililics  of  human  life  and  death.  Con- 
sider that  theVc  is  not  a  mcml>cr  of  our  profession  to  wliom  the 
d'.es  not  allou  discretion  that,  in  certain  <lilTiLuliios  r>f  clii)!l- 
birtli,  he  shall  JuJ^;c  whether  he  will  kill  the  chiM  t>i  save  the 
mother.  And  in  contr.rst  with  all  this,  is  it  Vi  he  eriously  main- 
tained th.it  society  cannot  tru-t  us  with  do;;s  and  cats  ?  that  our 
foieuiost  u  irkers— (for  it  is  esNeiitialiy  they  who  are  aflected)— 
cannot  be  trusted  to  liehave  li onestly  tow.ards  their  brute  fellow- 
crcatures,  unless  they  be  repil.iteil  and  inspected  under  a  special 
law  in  much  the  same  I'rcvcnicat  s[jirit  as  if  they  were  prostitttte* 
under  the  Conta:;ious  I  isease*  Act  ? 

1  have  rea.^on  to  believe  that,  if  that  Act  continue*  on  diC 
itatute-book,  one  of  two  rcsult-s  will  follow.  Experimeiils»  India- 
peniably  necessary  for  the  gro^vth  of  medical  science  ia  nlltlMl 
to  the  cure  and  prercntioa  of  disease,  will  ceaje^oralamtoeue, 
to  be  done  in  this  country ;  or,  as  the  altemallvc  to  tliii»  peiioM 
who  desire  to  advance  the  sci«aee  «f  Uicir  pwfclrfBIl,  will  be 
tempt«l  to  clandestinely  ignore  the  hw  end  to  rat  fhdr  duute^ 
if  the  worst  oonm  to  the  wont^  of  havfaic  to  tiy  oondmioitt  with 
tiie  comma*  iufomer. 

Let  me  OhHtmto  fhb  Igr  t«o  ptnowl  leftwaees  s  I  hftve 
already  menliaaed  FtPoT.  UMtr  w  m  a^eiiBCBter,  whote  name 
is  now  ck»flkal  wheiew  Mieiice  hu  NMhed,  and  whose  work 
has  beta  of  rigml  edvutaiea  to  aaahud.  Last  autumn  Mr. 
Lbter  widbed  to  do  some  experimenia  ia  exlenaion  of  the  par- 
ficder  bnndi  of  hnowled^  with  which  his  nnne  b  idcntihed, 
and  at  a  fiolatwUcIl  he  considered  of  extreme  importance  in 
awfieal  pethohigj.  Me  found  he  must  either  efiendon  his 
inveatigetion  or  must  conduct  it  in  a  foreign  country,  and_  in  his 
leal  far  science  he  chose  the  latter  course.  His  experiments 
(which  had  to  be  on  large  animals)  were  done  at  the  Veterinary 
College  of  Toulouse  ;  and  in  stating  this  fact  in  a  letter,  from 
which  I  quote,  Mr.  Lister  added  that  "  even  with  reference  to 
aaaall  animals,  the  working  of  the  Act  is  so  vexatious  as  to  be 
practicallv  prohibitory  of  experiments  by  a  private  practitioner 
like  myself,  unless  he  chooses  to  incur  the  risk  of  tranagressine 
the  law."  A  second  name  which  1  have  mentioned  is  that  or 
Prof.  Greenfield,  who  has  so  highly  dislingiiisheii  himself  in 
developing,  by  means  of  experiments,  the  preventive  medicine 
of  splenic  fever.  IV.  Greenfield,  in  order  to  perform  his  inocu- 
lation-experiments, had  of  course  to  become  a  licenre-holder 
under  the  Act ;  and  his  experience  of  the  hindrances  w  hich 
attach  to  that  pi  siiion  is  cxpre>:sed  to  me  in  the  following  terms: 
"  Il  is  my  delilieratc  conviction,  xs  a  result  of  my  experience, 
that  thc-sc  hindrances  and  ohstacles  are  so  numerous  and  so 
{jrcat  as  ti  constitute  a  must  seriuiis  bar  to  the  investigation  of 
disease,  and  even  of  such  remedial  niexsuies  as  would  hy  com- 
mon consent  be  for  the  direct  benefit  of  the  animals  cxpcri- 
ment<  d  Uj  ini.  When  to  this  is  added  all  the  annoyance  and 
oppr.d)riuni  which  are  the  lot  of  investiijators,  it  is  to  be  won- 
dered at  that  any  one  should  ssiKmit  to  be  licensed."  Dr.  Green- 
field's experimental  operations  consisted  only  in  inoculating  the 
vims  of  animal  di5ea.«cs,  and  he  s.iys  :  "I  have  not  been 
engaged  in  other  investigations  for  the  simjde  rcasi  n  that,  with 
the  present  restrictions  and  the  difficulty  in  obtaining  a  licence, 
I  r>  ^-ani  ii  .is  .almost  hopelaaa  to  attempt  ai^  vaefvl  work  of  the 
kind  in  this  country." 

As  1  feel  sure  that  the  Act  must  at  no  distant  time  be  recon- 
sidered by  the  Legislature,  and  as  I  alsa  very  strongly  feel  that, 
quite  apart  from  any  question  of  legal  enactments,  there  is  the 
question  of  moral  right  or  wrong  to  be  considered  in  the  matter, 
I  would  bw  yott  to  allow  me  to  make  myowa  pnUic  confes- 
sion of  fiuta  (from  which  I  dare  say  yomrs  will  not  much  differ) 
in  that  extremely  important  matter  of  controversy. 

The  question  .being  whether  medical  science  cm  rightlv  use 
living  animals  as  aalgecta  kit  experiments  which  may  be  painful, 
and  even,  in  esecptianal  «ase<,  very  painfitl  to  them,  the  answer 
inajr  be  songht  hi  either  of  two  directioBa :  I.  Vfhat  aaya  the 


voice  of  the  experimenter's  own  conscience?  at.d  2.  What 
say.s  the  stan dan!  of  common  contemporary  conduct  in  analogous 
ca-e>  ? 

As  regards  the  first,  if  I  may  take  the  liberty  of  expressing 
my  own  feeling,  1  would  say  tti;s.  1  do  not  in  any  degree 
rej^ard  it  'as  matter  of  inditf' rericc  Ih.if,  in  certain  case:-,  by 
my  own  hand  or  l<y  that  of  n-ic  mc  aLtin^;  fi  r  me,  1  uiiist 
iiitiict  death  or  pain  on  any  living  thing.  I,  on  the  contrary, 
think  of  it  with  true  compunction  ;  but  I  think  of  it  as  go.id 
or  bad  according  to  the  end  which  it  rubscr\'es.  Where  I  sec 
my  way  to  acquire,  at  that  painful  n  s!,  the  kind  of  exact  ktniw- 
le<lge  which,  cither  in  itself  or  ia  coiiir;bution  to  our  common 
.stock,  will  promote  the  care  or  prevention  of  disease  in  the  race 
to  which  the  annua!  belongs,  nr  in  the  animal  kingdom  generally, 
or  (above  all)  in  the  race  of  man,  I  no  more  flinch  from  what 
then  seem~  to  mc  a  professional  duty,  though  a  jiaiiiful  one,  than 
I  would,  III  the  days  before  chloroform,  have  shnmk  from  the 
cries  of  a  chili  whom  I  had  to  cut  fcr  stone.  If,  in  a  ca^c  of 
the  latter  sort,  the  surgeon  nerves  himself  tr,  ;;i,  w  rb  by  the 
conviction  of  an  indispensable  usefulness  in  what  he  has  10  do, 
so  does  the  pathologist  in  his,  and  surely  in  a  much  larger  i^cnse. 
Ilie  agitated  parent  of  the  child  might  som^mes  be  tempted  to 
say :  "  Forboir  giving  this  cruel  pain  ;  let  the  poor  little  sufferer 
die  " ;  but  the  surgeon's  reply  would  have  oomforted  her.  And 
so  with  the  physiologiGal  experimenter :  except  that  he,  instead 
of  looking  at  one  individaal  life  to  be  aaTcd,  is  looking  at  a 
nee  or  at  many  races,  and  rcfleeta  bow,  in  tcnect  of  some 
griefooa  phydcal  misery,  the  whole  of  flwn,  in  eu  tfieir  muhi- 
todlwona anceeiiioBs,  may  he  aadecned  fluomh  the  suffering  of 
the  few.  lUa  is  my  personal  tiew  of  Ae  abitntct  tight  or 
wrong  in  the  qiasthm.  I  atate  it  becanaa^  in  nmtters  of  ru^t 
and  wrong,  no  man  aaght  to  dwitcr  himadf  behind  anthonty. 
I  bdievel  nay  add  that  if  it,  or  something  very  like  it,  bad  not 
for  eantoriea  been  the  general  view  of  the  medical  profesfiion, 
onr  profeadonal  kiiowM|re  would  probably  be  standing  in  thii 
present  age  about  where  it  stood  inthedawof  tbePhmtegenclB. 
Of  Hanrqp  and  Hunter  and  fiefei  we  wol  know  tiiat  aach  waa 
the  ^NT  en  which  they  acted  in  rendering  their  inuMiital  aer^ 
vicea  to  mankind ;  aiid  I  am  not  aware  that  any  man,  wheaa 
opinion  reany  connta  in  matters  of  medical  aaeaee,  wonld 
express  any  material  dissent  from  it. 

The  second  standard  to  which  I  rcfencd  nas  that  of  the  com* 
mon  condoct  of  men  ia  amUtMm  casaa.  I  pointedly  say 
"  analog(Hi.s"  raUier  than  *dmlE«i'*  beeanse  oonmion  life  docs 
not  in  fact  give  cases  which,  properly  speakii^,  are  "similar  " 
to  ours.  But  what,  I  ask,  is  tne  common  f>rincif>t(  uf  behaviour 
of  civilised  man  towards  the  so-called  lower  animals  ?  He  in 
every  respect  .subordinates  their  lives  to  his  own.  If  he  thinks 
he  can  get  an  ad^'antage  to  himself  by  killing  or  painfully  muti- 
lating an  animal,  he  does  io  with  npp.irently  no  hesitation.  See, 
for  one  instance,  the  .sexual  mutilations  which  are  inflicted  on 
all  but  a  small  minority  of  most  kinds  of  domestic  animals,  and, 
as  regards  some  kinds,  on  many  of  the  females.  When  I  ap- 
p>eare<l  a^  a  witness  six  years  ago  before  the  Koya)  Couimi-sion 
which  was  considering  the  question  of  onr  experiments,  1  par- 
ticularly endeavoured  t  i  draw  their  attention  to  this  v:cw  of  the 
case;  and  in  one  of  my  answers  (No.  1491)  I  entered  on  it  more 
fully  than  wouM  be  suitable  to  the  present  occasion. 

Thus,  cither  way,  whctlicr  1  look  to  what  I  mr,y  call  the 
general  conscience  of  \::'i<\-m \'.  iri  fe  sion,  or  look  to  the 
principles  by  which  men  in  general  govern  their  c'lnd'.sct 
towards  the  brute  creation,  nowhere  do  I  sec  fair  ground  on 
which  exception  from  outside  can  be  taken  to  a  Umited,  a 
strictly  cconoorinlt  nae  of  animal  life  for  pnrpoaaa  of  arimtilic 

experiment. 

Xo  d  lubt  there  can  1-c  fouiKl,  out  idc  the  mcdici!  profession, 
excellent  i>ersons,  and  plenty  of  them,  wdiosc  first  inclination 
would  lie  to  dissent  from  that  p.o  itim  of  ours  ;  and  some  such 
persons  have  (.as  I  think,  li  istily)  given  puldic  utterance  to  such 
first  impres  i  ns,  :.n  1  I  n:  :beir  best  to  promote  legislation 
against  us.  .Vukhil;  names  ^^hKh  I  see  identified  with  opinions 
different  from  ours,  are  some  for  which  I  have  deeji  respect. 
I'articularly  of  one  .such,  man,  whom  I  have  the  honour  to  know, 
I  think  it  may  be  truly  said  iliat  his  own  whole  life  has  been  one 
of  practical  beneficetice,  and  I  would  not  willingly  incur  the 
censure  of  anv  such  man.  Bat  even  to  him  I  would  fearlessly 
say,  that  I  think  be  has  not  done  justice  to  the  case  of  onr  pro- 
fession. To  him,  and  such  as  him,  I  would  confidently  apfwal 
to  reconsider  their  first  impressioos.  On  him,  and  each  as  him, 
I  woaU  urge  thet  the  piaietioe  of  adentifie  axparimentation  on 


Digitized  by  Google 


Angtttt  i8»  1881] 


NATURE 


375 


liviag  animals  u  bat  an  infinitcsimally  small  application  of  the 
Uceooe  which  common  life  daias  for  iuelf  in  re^rd  of 
•■Ji«h  J  ud  I  nould  cballenfe  sndi  men  to  examine,  with 
•tiiet  iopaitislity.  what  are  their  own  responsibilities,  direct  and 
iadiiect,  in  ngara  of  the  Infliction  of  pain  on  living  animals. 

I  protest  agsiaat  aw  naa't  appijinc  to  this  extremely  impor- 
uiu  question  •  panqr  arUtnqr  standard  of  right  or  wrong. 
Those  who  fMOMUMt  jidfpicnt  on  their  neightKmrs  must  be 
prepared  to  slate  (hc  fdnciple  on  which  they  judge.  "Com- 
poand  for  sins  yon  are  laclined  to,  by  damning  thaae  yon  have 
no  mind  to,"  is  the  Pfaari>«e')i  easy-going  formnla.  Www  would 
life  be  if  that  were  generally  accepted?  Suppose  a  gttus  of 
action  ;  let  men  draw  an  arbitrary  line  across  it — a  line  pre- 
scribed by  no  better  rule  thnn  that  which  governed  the  lady's 
dislike  to  I>r.  Fell  ;  let  them  affix  a  nickname  of  pr-iise  to  all  on 
one  side  of  the  line,  and  a  nickname  of  dtspnise  to  all  on  the 
other  :  truly  we  shonUi  tliu ,  h.ive  th*  readiest  of  nijwl  roaib  to 
utilitiiitcil  mutual  peisccuii  vn. 

.An  l  I  :lrotc^t  ag.iif;>t  a  -.tamlard  of  right  and  wrong  being 
fixcil  fiir  U5  on  grounds  which  arc  mere  ly  entimrntal.  In  certain 
circles  of  society,  at  the  present  lime,  j  -t'..  iii-,  c  unt  dr  all  in 
all  ;  and  an  cmutii^n  n^jainst  what  they  irc  jilcaseci  to  call 
"  vivisection  "  answers  their  purpose  uf  the  momenta*  well  as 
any  other  little  cmotinn.  With  such  ^ectiDns  of  sOLiety,  our 
profcs-inn  cannot  seriously  ar|{ue.  Our  own  vorh  of  Ufe  i* 
ifriii^i<r$ai,  not  alaSoriaOai.  \Vc  h.lve  lo  think  of  U'cfulncis  to 
mm.  AikI  ti)  iLs,  according  to  our  standaril  uf  ri^lit  and  vvr  ng, 
pcrh.ips  those  lackadai'ical  esthetics  may  sccni  hut  a  feeble  form 
of  sensuality. 

Of  the  mere  screamers  anil  agilalion-mon;^crs  who,  happy  in 
their  hysterias  or  their  hire,  ^1  at>.-iut  day  by  d.ty  caiuLuiiiatin^' 
our  prolession  and  trying  tu  stir  up  agaitk»t  it  the  prejudices  and 
passiooa  of  the  fpwnnt,  I  have  vafy  to  expraH  ajr  cooteopt 

I  regret  to  have  had  lo  spe.ik  at  so  much  length  of  the  heavy 
clou  l  which  at  i>res<fnt  hangs  over  the  siuily  of  ^cientiflc  medicine 
in  l.nglaml,  and  u  liiih,  in  my  opinion,  i^  likely  to  l)c  of  s;ifcially 
disistroui  ciTcct  on  the  pro^^c-s  of  preventive  medicine.  As  a 
very  old  public  servant  in  that  ciuse,  I  should  indeed  grieve  to 
see  it  brought  to  a  sl.ind-still  for  want  of  the  scientific  nurture 
which,  in  truth,  i^  iIn  very  (itm>  of  bfc  ;  an  l,  ^peaking  publicly 
of  the  danger  on  thu  occasion,  I  have  hoped  that  the  occasion 
wuy  gifo  inpoitaiiee  to  what  I  aqr. 

And  now,  gentlemen,  fruni  contem]>latin5;  that  clou  J.  which 
happily  is  but  local,  ami  which  pcrhipN  may  be  li«t  tem|i<>rary, 
I  gladly  turn  to  skies  which  have  no  clnu'l.  If  there  exi-t  in  ihe 
social  organism  any  function  what-ocvcr  for  which  development 
and  eventual  triumph  may  be  furetolJ,  surely  it  is  that  of  State 
Mcilicinc.  Of  the  two  great  factors  concerned  in  it — the  two 
stroiig  |>o\vcr^  which  within  our  own  time  have  c  mvergc  J  to 
make  it  the  reality  which  it  is — the  growth  of  science  on  the  one 
hand,  and  the  growing  stress  of  common  humanity  on  the  other, 
neither  one  is  likely  to  fail.  Of  oiu-  science  it  is  needless  to  .say 
that  it  will  grow.  To  the  science  of  nature  indeed  is  allotted 
that  one  incomparable  human  day  which  knows  no  sunset.  In 
tl>e  pure  light  of  its  ever-present  daybreak,  individual  workers 
will  pass  away,  generations  will  change,  but  the  studies  of 
Nature,  and,  above  all,  the  gathering  of  such  knowledge  as  can 
lessen  man's  physical  diifficalties  and  suflerings,  will  surely  grow 
from  age  to  age,  and,  at  on  Proserpina's  sacrc«l  tree,  one  golden 
limit  will  foUow  another:  "ahaili  frondescet  virga  metallo." 
And  no  las*  abo  In  tite  OtharditMtion,  the  auguries  are  wholly 
forovcamaw  Fofwlar  odncatiM  h  graduallv  makii^  iu  way, 
and  it  win  grow  to  be  a  force  on  oar  side.  Ma.sses  or  naakind 
that  now  hmv  to  be  humbly  pleaded  for  by  others,  wiD  then  be 
ilroee  to  t^aak  for  theauems.  Physical  int«rMls»  now  bat 
fittkoidanrtood,  wiUfhen  bawlthb  grasp  of  aO  acn'a  appre- 
hension. Mot  only  will  health  ha  recasnised  atila  tne  vahw^ 
and  lt«  dementarjr  reqnirements  be  regarded,  but  bIbo  Ae  fhinds 
and  vitlanies  which  are  now  oommatcd  against  it  will  have 
become  IntelUfiUe  to  die  common  mind ;  and  the  workmaa  &t 
the  future  will  strike  against  being  cheated  in  health  as  he  would 
BOW  strike  against  being  cheated  In  wages.  As  such  times  come 
to  the  world,  the  science  and  the  profession  which  care  for  man  as 
OMn  will  get  to  be  better  appreciated  than  now.  And  in  prn- 
POfthM  as  an  eduoated  lieople  grows  to  become  Body-Politic, 
•  State  llldkiM  win  be  tma  to  represent  the  tme  ideal  of 
aoeemnwBUMtioB  wUdi  aeta  its  standard  of  soceess  in  the 
"greatest  hnpfiMM  of  die  gnateit  aBBber." 
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The  Grsat  Comet  of  1881.— 'The  observations  of  this  body 
in  both  hemispheres  from  its  discovery  on  May  22  by  Mr.  Tebbutt 
at  Wintlsor,  N.S.W.,  to  the  end  of  la.st  month,  are  closely 
represented  by  a  parabolic  orbit.  The  intensity  of  light  is  now 
rapidly  going  off,  and  if  any  decided  deviation  from  the  jiarabola 
is  eslaViIivhed  it  can  only  he  throusrh  the  later  observations  in 
thf-vc  i.itit'.uics.  Il  is  •.herL-fi>rc  inij'ortan:  for  the  theory  of  the 
comet  that  the  larger  instruments  iu  our  observatories  sbmild  l>e 
brought  to  bear  ujvon  the  accurate  determination-  of  po.sition, 
and  that  this  shouW  he  c<intinuc(l  as  long  as  practicable.  The 
fi>llowing  cphemcris  for  (IrceuwiLa  midnight  is  calculated  from 
elements,  which  arc  likely  to  gnc  the  comet's  places  pretty 
doae^:— 

"   '    '  Ucdinatioo. 


August  ao 


Sept  I 
S 

5 
'  T 

9 
II 

»3 
»S 
»7 
>9 

2! 
23 


Kijshi  Ascccuian. 
h.  m.  a> 
...  14  31    O  ... 

38  10  ... 
45  M 

■  e«  jO  •■• 

14  S9  5*  - 
...  15  7  to  ... 
14  31  ... 

at  54  ... 

39  tS  ... 
36  46  • 
44  «6  ••• 

5!  SI  ... 
...  15  59  29  ... 
...  16   7  II  ... 

14  57 

22  47  ... 

30  42  ... 

...  16  38  41  ... 


Log.  Utiuncc  from 
Mrtk.  Stto. 
0*1106 


+77  19*6 
77  S"© 
76  47-1 
76  31-9 
76  I7'8 
76  j'a 
7$  49'a 

75  33-4  ...  o'iSio  ...  o'si48 

75  rs 

o'i934  ...  viavi 


0*1501 
0*1376  ...  01673 
o*iS3s  ...  0*1^7 
0*1676  ...  0*1995 


74  56*3 
74  43  4 

74  30  8 
74  »8  > 
74  S'4 

73  5*  6 
73  397 
+  73  267 


01050  ...  0*3436 
0*3160  0*3573 
0*2164  —  0*3704 


The  inteattty  of  light  on  September  33  will  be  only  oae-tUrd  of 


Dr,  B.  A.  Gonldhaa  ndilHAed  in  pamphlet>Mrm  en  1 
of  theCoiaehaafaacrntlDasof  thiaeoaiet,  with  paitienfaur  refer* 
enc«  to  Ma  eifaaemtians  of  June  ti,  to  which  we  referred  last 
week.  We  give  his  eondittionB  lapecUng  the  object  seen  that 
eveoing  in  his  own  words : — "  La  latitnd  considerable  presta  poca 
probabilidad  i  la  hipotesis  de  que  esta  estrella  bays  sido  on 
planeta  interior.  El  movimicnto  relativo  en  declinacion,  y  la 
falta  de  cualquier  objeto  visible  de  la  misma  cLtse  en  la  vecindad 
del  cometa  el  dia  siguicnte,  no  parecen  admiiir  la  suposicion  que- 
d  oometa  se  hubiera  dividido  como  el  de  Biela.  £1  brillo  que 
se  nccesitaha,  para  que  fuese  visible  la  aslrdia  en  aquel 
momento  y  aqueila  posicion,  indica  una  magaitad  no  Inferior  4 
la  tercera. 

"  £sU  observadon  tamUea  tiene  que  esperar  sa  solucion  en 
lo  Aitun^  7  tal  voe  aalo  deqNMs  de  nudm  aSoB." 

ScHXauLs's  ComT.—Aooadlng  to  M.  Blgowdaa'a  de* 
mants,  the  position  of  this  comet  at  Bcriin  midnight  on  August 
33  will  be  in  R.A.  iih.  4S*jm.,  Dad.  ^tff  M'*  and  at  the 
■  K.A.  t A.  itf^m.,  DecL  +34*  14', 


en  Angaat  35  in 
aadOehitiMl^oflit^will  he  at  a  mailHWHi  between 
dates.  Tt  may  he  obaemble  hi  the  other  hemisrlMre  for 

weeks  after  j>erihe1ion  passage. 

The  Companion  op  SiRlfs. — Prof.  Colbert  of  the  Dearborn 
Observatory,  Chir  go,  has  calculateii  the  following  orbit  of  the 
compani  in  to  .'sirius  : — Apastron  pa-.s.ige,  '  l867"0,  position  of 
n  itie,  4;  4;  node  to  periastron  in  the  direction  of  the  star's 
(rctrif.;rade)  n\o-ion,  133  :  inclination,  57  '1  ;  eccentricity,  0  58  ; 
Fcmi-axH  major,  S''4l  ;  period,  49  6  years.  These  elements 
give,  fur  iSSr2  :  angle  of  jwjsition,  45  '6  ;  distance,  9"-9 ;  and 
for  iSS2-2,  pisition  43  -1  ;  distance,  9'  5.  For  1890-2  the  posi- 
tion is  322' -2  i  disUnce,  2"  2;  and  the  distance  is  near  its 


SCIENTIFIC  SERIALS 

Tk*  jMrmal  if  Amattwu  ami  MjuMcpf,  vol.  xv.  Part  IV. 

inly,  ibSi,  conlams :  On  the  ovary  in  incipient  cystic  disease, 
y  Dr.  V.  D.  Harris  and  A.  Doran  (PUte  33).— The  anatomy  of 
the  Koala  (Bkate^arrtfs  eimrtus),bf  Dr.  A.  H.  Youn^.— On 
the  lymphatics  of  the  pancreas,  by  Drs.  George  and  F.  Elizabeth 
HogBaa  (Phte  34).— A  case  of  ptinaiy  caneer  of  the  femnr,  bf 
R.  HagMre  (Fkto  85).^' 
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l»fh«  jptelogtakl  aaatomy  of 
cderosis  ((•Iciwb  of  Uis  pyaiiiildal  tfacla)^  by 
(Plate  26).— Ob  tha  Ibm  km  proportidw  of  o 
fadfan  okpliaot,  Iw  Prof.  T^uiwr  fFtate  ayii— On  tbe 
*  ariCTf  in  a|Ma,  Vf  Dr.  J.  MMandd  Brown.— Tht 
1 :  a  Mniauuy  and  %  itvievt  I9  Robert 
Gonar.— ladeic  to  yfA.  sr. 

The  rcccnl  mirnl  <Ts  of  Trimfn's  ycumal  of  liotany  (217-223) 
contain  quite  thf  nvcrage  nnmbrr  ot  articles  of  inltrest,  relating 
both  to  British  and  to  forcij^n  botany.  —  H.  and  I.  f  irovcs  de- 
icribe  Chora  ohtusa,  a  «.p<cies  new  to  Hriiain.  —  lir.  Vines  '-um- 
marises  the  exbtitig  literature  on  the  very  diflicalt  aud  intricate 
subject  of  the  morpholpp)-  of  the  Scorpioid  Cyme,  re  erring 
especially  to  the  confusion  rcsull;;i:;  ;'r  111  the  diflTcrcncc  in  the  nse 
between  Continental  and  Knuli>li  writci^  of  the  terms  "  belicoid  " 
and  "  scorpioiU."— I'r.if.  l)itk>on  ^  very  !^^t<■^e^till^  accuunt 
of  the  morphology  of  ihc  pilciicr  of  C<:pha!otus  foULtil-.n illus- 
trated by  two  plates.  Ili^  conclu.-i' ns  on  its  structure  are  thus 
■anunarised  : — "  i.  That  the  pitcher  results  from  a  calceotate 
pOBcbing  of  the  leaf-blade  from  the  upper  suiface.  z.  That  the 
apex  of  |lhe  leaf  is  on  the  far  side  of  the  pitcher-orifice  [from 
the  main  nxi^i  and  from  the  lid,  and  is  probably  represented  by 
the  tip  of  the  middle  donal  wing.  3.  That  the  pitcher-lid 
fitpraatntt  an  oalgrowth  or  excreicence  from  the  upper  leaf-sor- 
fub"  Mr.  C.  U.  Clarke  and  Dr.  Ilaoce  oontinne  tbeir  descrip- 
%n  papcoi  tt*  fimnor  ralatiac  cbieto  to  IwUa%  tte  latter  to 
CUmm  bolMijr,  and  tnchMHiy  ihe  ocaerlptfaM  of  many  new 
Itlwiiflw  iniMftaat  of  llr,  Clarke'acoBttibu* 
teffOfiairof  tw  oidcr  CBnaeUnaoei^  fai  wbich 
(IndikUng  lh«  coauaon  Thutaeantia 
acr-wort  of  oar  eardcna),  diatributcd 
'The<e  are  daeea  by  Mr.  Clarke  in 
I  (46  species),  ConuUneae  (141  apceks), 
and  TttAmmimt  wuen  fawliidca  aiaeteonootor  tbe  twanqr-six 


lis* 
aiecoBp 

MSi^Mbe,  or 


nwra. 
TdKen 


T^roCGH  the  recent  numbers  (41,  42)  of  the  SUotliih 
Ifctmralisi  contain  no  article  calling  for  !>))ccial  remark,  this 
quarterly  fully  maintaiiu  the  charac'L-r  v.\.w\\  it  has  already 
•oqaired  under  the  editcrship  of  Dr.  Butlianaii  While. 

Tub  Ameritem  Naturaliit,  jnly,  18S1,  contains:  On  tbe 
«ri^  and  desoent  of  tbe  human  brain,  by  S.  V.  Clevenger. — On 
tteaaUem  snow  bird,  by  Samuel  Lockwood. — On  bacteria  as 
n  caoae  of  di&ease  in  plants,  by  T.  J.  Burrill. — Record  of  Ameri- 
on  oarciaolosy  for  1S80,  by  J.  S.  Kingsley. — Aboriginal  stone- 
drillioii^  bjr  Ondas  Ran.— On  the  effects  of  impoctB  and  alabtt 
on  tbe  feet  of  Bunamalia,  by  £.  D.  Cope. 

In  itic  last  number  of  the  BuUflin  of  the  Torrey  Botanical 
Club  w  hich  has  reached  us  ar«  two  interesting  articles.  Mr.  F. 
Wollc  descrilic<l  several  freshwater  algjc  new  to  the  flora  of  the 
United  States,  several  of  them  iieing  previoudy  undcscribetf. 
These  are  SynKkocoaus  rji^-mosuj,  Cahlhris  f/>>Jl<irtiii,  and 
C.  laeuiota.  Prof.  C.  £.  ikssey  describes  and  figures  a  simple 
^  -SieM^of  ^ 


Ammalm  dtr  Pkynk  und  Chtmit,  No.  6.— Determination  of 
themodiie gravity  of  distilled  mercury  at  0°,  and  the  disturbing 
nnenvo  dflalotiops  of  the  glass  therewith  connected,  by  P. 
Valknnanw— 4Usearcbes  on  sound-strength,  fay  A.  Oberbeck.  — 
Onflw  qnanlilf  of  deolikity  furnished  by  aa  influence  machine 
of  the  MOend  kind,  and  ita  itlation  to  moutare,  by  E.  Kieckc.— 
OtttimdiMribatioaaf  chetiicilToa the  anrfaoeof  moved  cra- 
dneloiir  by  H.  R.  Hota— On  Hanr  Etnar^  experimente  with 
refud  tofbattooiTOf  VoMa'a  fondamolBloKptriBents,  by  V. 
A.  luSoa.— The  deianniMthm  of  the  linnifeiBncwuimbcrs  of 
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PAPIN 

Dr.  Ernst  GerUiuTs  JJfe  and  Letters  e/  Paput,  {Leii- 
nueit/  UHd  Huy gens'  Britfmtdutl  mit  neisi 
dtr  nioQnipku  Pe^Sf  von  Or.  £mst  Gariand. 

Berlin,  1881,) 
i  a  time  when  Britons  have  jnst  been  cdebrating  the 

centenary  of  Stephenson  a  v  l  :nce  it  the  life  and 
works  of  one  who  in  a  much  more  accurate  sense  was  the 
inventor  of  the  steain-cngiae  may  not  be  amin.  Denis 
Papio»  whose  life  and  letters  now  appear  from  the  editorial 
pen  of  Dr.  Ernst  Gerland,  was  born  at  Blois  in  1647.  In 
1 66 1  or  1662  he  proceeded  to  the  study  of  medicine  at  the 
University  of  Angers,  and,  leceiving  bie  degree  in  1669, 
be  appears  to  have  intended  to  settle  down  to  a  physi. 
cian's  life  in  that  city.  Why  this  course  was  not  iiiUilled 
is  not  known ;  but  we  find  him  in  1674  at  Paris,  wbete 
also  he  had  made  die  acqoalntanoe  of  Haygen%  witb 
whom  he  was  engaged  in  experimenting  with  the  newly- 
discovered  air-pump,  an  account  of  which  was  published 
in  that  year  at  Paris  under  the  title  of  "  Ei^Ariences  du 
Vuide."  The  PkUosopkical  Transactiom  of  onr  Royal 
Society  for  the  following  year  (1675)  were  enriched  by  no 
fewer  than  five  papers  on  the  same  subject  by  Huygens 
and  Papin  jointly.  In  Paris  also  Papin  met  Leibnii,  who 
sojourned  there  from  167s  to  itf7&  His  aoquaintanee 
with  Leibniz  was  however  interrupted,  for,  very  shortly 
after  the  publication  of  his  "  Experiences, "  he  crossed  the 
Channel  to  England,  led,  as  Boyle  tells  us,  by  some  hope 


way  brought  before  the  Royal  Society,  was  the  so- 
called  Wurtemberg  siphon.   He  also  partially  anticipated 

Franklin  in  his  discovery  T  ihc  ebullition  of  w.it  .r  under 
reduced  pressure  at  lowered  tcmpcratur.  s,  concerning  which 
point  be  observes:  "This  shows  that  liquors  being  freed 
fipom  an  extemal  pressure  will  make  bubbles  upon  the 
score  of  the  elastic  particles  lurking  in  their  pores,  as  has 
been  observed  long  ago  by  the  Hon.  Mr.  R.  Hoyle.    I  do 
theiefoie  believe  that  the  vapours  raised      heat  in 
an  exhausted  gUss  will  make  a  pressor^  which  is 
quickly  taken  off  when  wc  condense  thise  v.\p  r.irs  \v, 
putting  the  glass  into  cold  water  or  ice.  "    On  another 
occasion  Papin  brought  forward  a  model  of  a  machine 
for  raising  water  by  pumps  to  a  height,  the  pumps  being 
worked  by  a  water-wheel  driven  by  the  flow  of  a  river. 
In  November,  1687,  this  occupation  came  to  an  end  by 
Papin  resigning  his  post  of  curator  on  being  appointed 
by  the  Landgnve  of  Hesse  to  be  Professor  of  Mathe- 
matics at  Marburg.    Here  the  most  acti\c  portion  of 
his  life  began,  to  be  continued  when,  in  1696,  his  place  of 
residence  was  exchanged  for  CasseL   Hete  too  began  the 
correspondence  with  Huygens  and  with  Leibniz,  which 
forms  the  major  part  of  the  volume  before  us.    My  both 
of  these  great  men  he  was  highly  citecmcd.  Huygens 
explained  to  him  in  1690  bis  new  theory  of  double  refrac- 
tion in  a  letter  of  considerable  length.    Leibniz  wrote  to 
Luca  about  Papin,  referring  to  his  ingenious  inventions 
in  the  most  enthusiastic  terms.  The  correspondence  with 
Leibnis  went  on  almost  unbroken  until  Papin's  final 
return  to  England  heart-broken  and  worn  out.   Th  »t 
with  Huygens  ended  much  earlier,  being  terminated  by 
Huygens'  premature  decease  in  1695.   To  Huygens  in 
that  here  he  might  procnre  a  anoocdant  to  his  j  1691  Papin  writes  from  Cassel  about  a  prq|ect  he  is  an- 

In  London  he  assisted  Boyle  ta  bis  laboratory  '  deitaking  for  the  Landgrave,  to  construct  a  ship  on  the 

pl.-in  siigjjcstcd  previously  by  Drcbbcl  to  move  under 


and  with  his  writings,  and  shortly  iftcrwards  introdu  ed 
into  the  air-pump  the  further  improvement  of  making  it 
with  double  barrels,  and  refdadng  the  ttumcock  hitherto 

used  by  the  two  valves.  A  little  later  he  prothiccd 
another  instrument,  the  condensing  pump,  and  in  16.S0, 
on  Boyle's  nomination,  he  was  admitted  to  the  diitinclion 
of  Fellowship  in  the  Rnyal  Society.  That  honour  he  re- 
pidd  in  the  following  year  by  communicating  to  the 
Socialy  his  famous  invention  of  "A  ntw  Dii^e-ter  or 
Engine  for  Softening  Dones,"  in  which  instrument— now 
so  imivenally  known— he  applied  as  it  seems  for  (be  first 
time  the  now  common  device  of  a  safety-valve.  For  that 
year  and  the  next  he  devoted  himself  to  experiments  with 
the  digester  and  its  various  applications.  Then  be  received 
an  invitation  to  proceed  to  Venice  to  take  part  m  the  work 
of  the  Accademia  di  Sciense  Fllosolicbe  e  Matematice, 
then  nc'.vly  founded,  in  imitation  of  the  learned  societies  of 
Rome,  Florence,  Paris,  and  London.  Here  he  appears 
to  have  remained  neariy  two  yean,  and  early  in  1684  we 
find  him  back  again  in  London,  where,  on  April  2,  he  was  \ 
elected  by  the  Royal  Society  as  their  "  temporary  curator 
of  experiments,"  at  a  salary  of  30/.  per  annum.  This 
was  in  the  palmiest  days  of  the  young  Society,  when 
Newton,  Boyle,  Hooke,  Hawkesbee,  and  many  other 
famous  spirits  took  the  mou  active  part  in  its  proceed- 
ings, and  Papin  shared  in  the  work  of  bringing  their 
experiments,  embracing  a  moat  mlaedkneens  range  of 
svbjects,  before  the  Society.    Amongst  the  discoveries  of 

bis  own,  of  which  Dr.  Gerland  gives  a  summary,  in  this  1  water  carriages  do  not  exist 
Vol.  xxnr.— tfiy  ' 


\vater.  In  the  same  letter  he  mentions  the  production  of 
fog  or  mist  in  recdver  of  the  idr-purap^  Ibr  which 
phenomenon  Haygen%  in  replying,  propounds  an  ex- 
planation. At  the  same  date  wc  find  Papin  busy  with 
another  Invention,  a  rotHis  suctor,  which  was  nothing  else 
than  a  centiiftigal  fan  for  supplying  a  blast  for  furnaces 
and  for  ventilating  mines,  which  Instrument  he  had  the 
satisfaction  of  applying' to  i  mine  in  Gcrnianyin  1699, 
and  six  years  later  he  m;uie  the  further  inqpravements 
rdated  m  the  Pkihs«pkieal  Tnuuaettom  of  that  year. 
But  his  greater  work  was  drawing  on.  In  1698  he  writes 
to  Leibniz  that  he  is  constructing  a  machine  for  raising 
water  to  a  great  beigbt  by  the  force  of  fire,  and  that  by 
the  success  of  his  experiments  he  is  persuaded  that  this 
force  can  be  apphed  to  m  tny  other  more  important  ends. 
Leibniz  replied  forthwith  wth  the  inquiry  whether  his 
invention  was  based  upon  the  principle  of  rarefaction; 
adding  that  be  also  had  some  ideas  on  the  point.  After 
two  months  Papin  replies  that  he  relies  upon  the  prin- 
ciple of  rarefaction  produced  by  the  condensation  of 
steam,  but  that  be  proposes  also  to  use  the  pressure  ex- 
erted by  the  steam  in  expanding,  "the  power  of  which  is 
not  limited  as  is  that  of  the  suction"  (of  mrefaetion). 
He  also  says  that  he  has  m  de  :»  little  mode!  of  a  c.ir- 
riage  which  is  propelled  by  his  force,  but  that  he  fears 
dilBcultie!!  for  aoeb  earriaii;es  from  the  inequalities  and 
sharp  turns  of  ordin.iry  hi^h  ro  ids — difficulties  which  for 

'.eibniz's  reply  is  only  known 


Digitized  by  Google 


3/8 


NATURE 


\Augtist  25,  1 88 1 


from  a  summary  of  it  scribbled  in  his  own  handwriting 

upon  the  back  of  Papin's  letter.  He  first  congratulates 
Papin  on  having  set  himself  to  thi.s  work ;  expresses  his 
fieus  lest  the  direct  pressure  of  expanding  steam  should  1 
produce  explodoos ;  and  then  suggests,  "  pour  faciliter  le 
chariotage,"  an  idea  of  his  own  (derived,  he  says,  from  the 
air-p;n:p),  thnt  the  stc.iin  which  is  to  exert  pressure 
should  be  introduced  into  a  cylinder  into  which  is  fitted  a 
second  one,  after  the  manner  in  which  our  modem  gaso- 
meter;  f  t  into  their  cylindrical  pits,  the  whole  being  ren- 
dered sieaiii  tight  by  mercury.  Papin,  replying  in  August, 
announces  that  his  machine  has  raised  water  to  the  height 
of  70  feet  He  only  half  improves  Leibnia's  suggestion 
on  account  of  the  probable  friction  between  the  internal 
cylinders.  To  this  Leibniz  retorts  that  while  the  friction 
increases  with  the  diameter  of  the  piston  of  a  pump,  the 
pressure  increases  as  die  square  <tf  the  diameter.  The 
matter  seems  to  have  dropped  at  this  stage  for  three 
jiears.  In  1702  Papin,  stiU  at  Cassel,  announces  to 
Leibniz  that  he  has  invented  a  steam  ballista,  "  an  in- 
vention to  iiacilitate  the  capture  of  the  strongest  places," 
which  ^win  reduce  France  to  make  most  promptly  a 
durable  peace!"  This  invention  was  a  cylinder  5  inches 
in  diameter  filled  with  a  piston  connected  to  pivoted  1 
lever,  which  on  the  descent  of  the  piston  on  the  eon-  i 
densing  of  the  steam  below  it  would  project  a  stone  ; 
weighing  2  lbs.  to  a  distance  of  40  feet.  (A  similar 
ballista,  unknown  to  Papin,  had  been  suggested  by  vm> 
Gu^ricke,  in  1672,  in  his  Exptrimenia  Nova.) 

Early  in  January,  1705,  Leibnit  sent  to  Pqtfai  a  sketch 
of  Savery's  engine  for  raising  water.  This  set  Papin  with 
renewed  vigour  to  work,  besides  stimulating  to  emulation 
(hs  breast  of  his  patron,  die  Landgrave  of  Cassd.  After 
some  considention  he  pronounced  in  another  letter  to 
Ldbniz  that  he  would  surpass  Saver)-'s  invention.  He 
related  how  he  had  thought  it  best  not  to  let  the  steam 
act  directly  against  the  surface  of  the  water  (as  in  Savery's 
machine),  bat  that  the  pressure  of  the  steam  should  be 
impif.cJ  to  the  water  through  the  intermediation  of  a 
pisim  whose  surface,  becoming  hot,  would  not  produce 
condensation :  and  be  added  that  experiment  had  proved 
the  conjecture  to  be  sound.  His  great  difficulty  now  was, 
not  to  make  pistons  <it  accurately,  but  to  construct  tubes 
SUfiiciently  strong  to  bear  the  pressure  of  such  columns 
of  water  as  he  wished  to  raise.  Letbois  congratulated 
Urn  when  replying  in  August,  and  advised  him  not  to  try 
(0  force  water  high,  but  rather  to  lift  it  by  a  series  of  pumps, 
each  drawing  30  feet,  a  suggestion  which  Papin  on  bis  pan 
rebutted  by  observbig  that  one  force-pump  driving  water 
500  feet  high  was  more  economical  than  ten  pumps,  each 
raising  the  water  50  feet.  He  further  lets  Leibniz  know 
that  he  hopes  to  do  away  with  the  delay  of  letting  the 
cylinder  of  his  engine  cool  between  each  stroke  (the  veryfirst 
of  the  improvements  subsequently  made  by  Watt),  and 
that  he  has  somo  ideas  about  the  transmission  of  power 
to  a  distance,  with  which  problem  however  be  thinks  it 
usdess  to  concern  himself,  "because  by  means  of  the 
heat-engine  one  can  produce,  ever>-where  where  one  will, 
so  much  power,  and  so  cheaply,  that  it  would  be  a  super- 
fluous expense  to  carry  it  elsewhere."  Strange  commen- 
tary, indeed,  on  the  present  eager  strife  of  inventors  to 
supersede  steam  by  the  dectric  transmission  of  power  1 
On  October  19  he  writes  again  that  he  is  almost  satisfied 


with  his  engine,  which,  though  having  but  one  cylinder 
and  two  valves,  yet  furnishes  a  continuous  jet,  surpassing 
.Savory's  machine,  which  had  two  pressure-vessels  and 
four  valves  :  he  is  only  waiting  the  Landgrave's  orders  as 
to  how  he  shall  apply  his  engine  to  drive  a  mill.  On  the 
last  day  of  the  year  1705  he  dechures  to  Leibniz  his 
intention  of  propelling  vessels  by  steam,  as  he  is  per- 
suaded that  by  this  means  one  could  have  vessels  which 
would  follow  their  course  correctly  in  spite  of  tempests  and 
adverse  winds.  At  this  idea  he  laboured  dUigently  for  the 
next  two  years — in  fact,  so  long  as  he  continued  to  re. 
main  at  Cassel — his  devotion  to  the  object  in  hand 
being  remitted  only  for  the  sake  of  his  correspondence 
and  fbr  the  woilc  of  publishing  his  treatise^  die  "An 
Nova,''  in  which  his  high-pressure  boiler  and  its  applica- 
tions are  described.  It  was  towards  the  close  of  this  time 
that  (00  February  4,  1707)  he  communicated  to  Leibniz 
the  first  suggestion  of  a  hot-air  engine,  afterwards  realised 
by  Stirling  and  Ericssen.  He  was  now  preparing  to  leave 
Cassel,  where  the  patronage  of  the  Landgrave  had  grown 
on  the  one  band  slad^  00  the  other  irksome,  in  order  to 
regain  the  mme  congenial  atmosphere  of  London  and  of 
the  Royal  Society.  He  strained  ever)'  nerve  and  spent 
all  his  little  resources  to  accomplish  the  building  of  the 
steam-propelled  boat  by  which  Us  return  to  England  was 
to  be  made  famous.  He  was  certain  that  by  this  means 
two  men  on  board  his  boat  might  do  more  than  a  hundred 
rowers  could.  In  July  and  August  of  that  year  he  made 
diligent  efforts  to  obtain  permission  to  descend  tha  river 
vnl  Miinden  and  Bremen  into  the  Veser,  permisslen 
which  was  finally  granted  by  the  Elector  of  Hanover,  in 
spite  of  the  monopoly  possessed  by  the  guild  of  boatmen 
of  Miinden  to  pass  boats  from  the  Fulde  into  the  Veser. 
With  a  boatman  of  Miinden  as  captain,  he  sailed  from 
Cassel  on  September  24, 1707,  with  his  family.  At  Miinden 
however  the  guild  of  boatmen  asserted  their  privileges, 
the  magistrates  pronounced  the  boat  confiscated,  and  a 
handsome  oflRw  of  ransom  was  refected.  Papbi  pushed 
forward  despairingly  for  England  ;  only  to  find  Ultt* 
self  almost  unknown  and  friendless.  The  old  genera- 
tion was  fast  passing  away.  For  two  or  three  years 
he  continued  his  mechanical  inventions,  and  several 
times  applied  through  Sloane  for  a  grant  of  money  from 
the  Royal  Society  to  aid  him  in  his  work,  but  in  vain. 
Misunderstanding  and  misery  followed  apace.  The 
inventions  on  whidi  be  idled  for  fiinie  and  position  were 
passed  by  unnoticed.  In  the  loss  of  his  ship  he  had 
made  shipwreck  of  his  life's  hopes.  He  died  in  London, 
probably,  in  the  early  half  of  the  year  17 12,  but  in  aoch 
obscurity  that  neither  place  nor  date  is  with  any  cei^ 
tainty  known. 

Dr.  Cerland  appeals  to  have  spared  no  pains  in  col- 
lectiog  the  scattered  fiuta  of  Papin's  life  and  work  fnm 
which  to  build  the  vdome  whose  contents  we  have 

endeavoured  to  make  known  to  English  readers.  We 
congratulate  him  on  his  success,  and  trust  that  his 
efTorts  will  be  further  rewarded  by  the  discovery  of  the 
facts  still  required  to  fill  the  lacuna  in  the  career  of  this 
remarkable  man.  The  light  which  the  publication  of 
the  correspondence  between  Leibniz  and  Papin  throws 
upon  the  relation  between  two  prominent  figures  amongst 
men  of  fdence  at  that  time  is  by  no  means  the  least  inte- 
resting  feature  of  the  work ;  and  we  must  henceforth  {dace 
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LeOmb  amongst  the  worthies  to  whom  the  aredit  of  iai> 
pra«eiMaisinthiestMia«^BiBeitgiven.  TheoMcominon 
fntore  that  runs  through  Oe  many  diflfemrt  types  of 

steam-engine  is  the  piston  working  within  n  cylinder. 
No  engioe  before  Papin's  time  was  adapted  for  any  useful 
pntpose  esccept  fcr  migiiif  water,  and  none  had  a  piston 
in  a  fvlinder.  No  engine  since  Papin's  time  of  the 
thousand  varied  types  has  been  dcvnid  of  this  feature. 
But  the  very  feature  which  Papin  introduced,  and  on  the 
introduction  of  which  his  claim  to  be  called  the  inventor 
of  the  steam-en^ne  has  been  founded,  was,  as  we  now 
know,  the  suggestKNI  of  another  mind.  We  owe  the 
application  of  the  {HSton-principle  in  the  steam-engine,  not 
to  Fiqiin,  but  to  ILdhnb. 


CHEMTSTRY  OF  THE  FARM 

Tkt  Chemistry  of  the  Farm.   Uy  R.  Wahngton,  F.C.S. 
xiit.  and  i«8.  (London :  Bradbniy,  Agnew,  and 

Co.,  1881.) 

THE  chapters  of  this  liule  handbook  appeared  origin- 
ally  in  detached  portions  in  the  AgrieuUurat  Gaaette. 

They  have  been  revised,  and  nre  now  issued  in  a  convenient 
and  compact  form.  A  well-ordered  manual  of  agricultural 
diemlstry,  clearly  written  and  perfectly  abreast  of  recent 
advances  in  the  sciences  underlying  the  farming  art,  has 
long  been  wanted.  So  far  as  the  limits  of  its  size  and  scope 
allow,  Mr.  Warington's  volume  fulfils  our  expectations.  It 
is  a  satisfaction  which  is  seldom  afforded  us  to  read  a 
book  on  agrienltural  chemistry  written  by  a  true  chemist 
tiair,<.(!  in  laboratory  work  and  versed  in  the  progress 
made  through  English  and  foreign  researches.  The 
appUcatioos  of  diemlstry  to  agriculture  are  manifold,  and 
cannot  be  grasped  by  chemists  who  do  not  comliine  with 
their  chemistry  a'compctent  knowledge  of  vcjjctable  and 
animal  physiology  and'of  mineralogy.  Yet  to  Icam  or  to 
teach  the  Chemistry  of  the  Farm  without  a  knowledge 
even  of  the  foundations  of  chemical  science  is  commonly 
•ittcmpted,  though  it  can  never  succeed  in  nny  true  sense. 
And  we  quite  agree  with  Mr.  Warington  that  a  wider 
rai^  of  Kientific  knowledge  than  this  Is  needed  even  for 
the  student  of  agricultural  chemistry- — much  more  then 
for  the  teacher.  To  talk  about  this  applied  science  to 
persons  without  previous  scientiiic  knowU  dgc,  and  to  look 
for  satis£ictory  results,  is  to  expect  a  plant  unfortunately 
dintitote  of  roots  to  Uoosom  and  bear  fruit. 

\Vc  think  then  that  Mr.  Warington's  handbook  is  v.iluable 
on  account  not  only  of  the  knowledge  with  which  its  subject 
is  bandied,  bat  also  on  account  of  the  spirit  widi  which  that 
subject  is  approached.  That  a  new  work  on  agricultural 
chemistry  was  sorely  needed  does  not  admit  of  question. 
In  France  and  in  Germany  the  educational  literature  of 
this  subject  includes  many  excellent  works  which  have  no 
English  counterparts.  Johnston^  treatise,  full  as  it  is  of 

vnhinlile  obscrvntions,  tS  tOO  thoroughly  out  of  date  in 
method  .OS  well  as  in  matter  to  admit  of  satisfactory 
revision ;  much  the  same  ju^iment  must  be  passed  on 
Anderson's  "  Agricultural  Chemistry,"  now  twenty  years 
old  and  out  of  print.  Even  if  Georges  Villc's  work  on 
Manures  included  (which  it  is  far  from  doing)  anything 
like  the  whole  domain  of  the  Chemistry  of  the  Farm,  it 
is  about  as  unsafe  and  misleadhifm  book  as  ooohl  be  jpot 
into  the  hands  of  a  student.  Mr.  Waiingion  has  giveo 


us,  in  fact,  not  .ill  we  want,  but  a  good  bit  of  it.  He  has 
used,  and  that  judidoualy,  both  German  and  English 
text>books,  researches,  and  memoirs,  and  has  put  the  main 

facts  they  enounce  into  a  neat  form,  so  as  to  be  "  under- 
standedoftbe  people."  The  two  capital  text-books  of 
Emil  WoUr  have  been  hid  under  contribution  by  Mr. 
Warington  ;  while  the  chief  results  of  soti-h-  of  the  match- 
less Rothamsted  Memoirs  by  Lawes  -ind  Gilbert  have 
been  skilfully  introduced  into  his  pages.  Of  the  contents 
of^these  it  is  now  perhaps  time  to  say  a  few  words.  In 
five  chapters  the  growth,  the  food,  the  nutrition,  and  the 
products  of  farm  crops  arc  discussed  ;  in  another  five, 
animal  growth,  food,  nutrition,  and  prodticts.  Of  the 
diverse  orifins  and  properties  of  soils  but  little  is  said ; 
as  to  the  utilisation  of  urban  se\vai;e.  nothing.  And  we 
should  have  been  ghd  to  have  found  fuller  accounts  of 
many  subjects  which  arc  but  lightly tOttdied upon  in  these 
pages.  But  the  difficulty  of  treating  so  vast  lud  complex 
a  subject  intelligibly  in  so  few  pa;;cs  makes  us  surprised, 
not  that  some  things  arc  omitted  from,  but  that  such  a  large 
number  of  things  are  included  in,  this  little  booic  Some 
facts  and  ligures  which  die  audier  would  doubtless  have 
liked  to  introduce  ha\'e  been  kept  out  of  his  p.iges  by  the 
absolute  necessity  of  finding  room  for  numlwrs  and  argu- 
ments of  primary  importance.  Kor  instance,  it  would 
have  been  unwise  to  have  curtailed  the  space  bestowed 
upon  the  "  Digestibility  of  Foods"  and  the  "Albuminoid 
Ratio." 

In  reading  through  this  handbook  carefully  we  have 
been  unable  to  discover  note  than  a  very  1^  statements 

which  we  cannot  cninplctdy  endorse  ;  in  fact  the  mnjorit\ 
I  of  such  alterations  as  we  would  suggest  would  be  of  form 
rather  than  of  substance.  We  cannot,  however,  refirain 
from  expressing  our  regret  that  the  percentages  of  albu- 
minoids in  potatoes  and  roots  as  given  in  the  table  on 
p.  72  should  be  the  old  erroneous  figures  condemned  on 
the  very  next  page  as  greatly  in  excess  of  the  truth.  Mr. 
Warington  has  however  so  thoroughly  recognised  the 
importance  of  the  (iiscrimination  between  alburnino'd  r.nd 
noo-albuminoid  nitrogen  that  we  must  attribute  the  in- 
elusion  of  Uie  incorrect  figures  in  his  tables  to  the  difficulty 
of  conatracting  a  complete  scries  of  analyses  comparable 
with  one  another  in  this  particular  of  the  percentage  of 
true  albomhioids.  A.  H.  CHintCH 


OUR  BOOK  SHELF 

A  Handbook  of  the  Vertebrate  Faurni  of  Yorkshire.  Being 
a  Catalogue  of  British  Mammals,  liirds,  Reptiles,  Am- 
phibians, and  Fishes,  showing  what  species  are  or  have 
within  historical  periods  been  found  in  the  County.  By 
Wm.  Eagle  Clarke  and  Wm.  Denison  Roebuck.  (Lon- 
don  :  Reeve  and  Co.,  1881.) 

Thi.s  little  voiumc  is  dedic.ited  to  the  President-Elect  of 
the  British  .Association,  .ind  most  seasonably  makes  its 
appearance  on  the  eve  of  the  meeting  of  that  Association 
in  the  city  and  county  of  its  origin,  when  it  will  celebrate 
the  completion  of  the  first  fifty  years  of  its  existence.  Its 
object  is  the  enumeration  of  those  animals  with  a  verte- 
bral  column  which  either  are  or  have  been  ibund  in 
Yorkshire,  and  the  careful  definition  of  theb  faunistic 
position  and  geogitpbicil  distiibation  within  the  county. 
It  would  appear  dut  dure  has  never  been  a  list  of  the 
mammals,  birds,  or  fishes  of  the  county  of  York  published, 
and  in  this  respect  it  presents  a  striking  contrast  with  its 
neigbbouiqg  counties  of  NodbU^  Nordunnberiand,  and 
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Durham  ;  but  by  the  energetic  lalin  ir.  of  Messrs.  Clarke 
and  Roebuck  this  reproach  no  lon-er  t  .i -is,  an  1  U;i.  verv 
useful  handbook  to  ine  vertebrate  faun;i  of  the  sh.re  will, 
lot  US  hope,  be  soon  followed  by  a  second  volume,  dealing 
with  the  urger  and  perlupt  more  difficult  portion  of  its, 
to  use  a  handy  tetiOi  nivertebratc  animals.  The  number 
of  Britidi  vertebrau  not  occumiw  in  Yorkshire  being 
comparatively  small,  it  Mened  desuable  to  the  compilers 
t  n  make  this  work  not  only  acoanW  handbook,  but  a  com- 
plete nominal  catalogue  of  the  British  species.  In  this 
we  think  they  have  done  well,  for  such  a  catalogM  un- 
<ioubtedly  furnishes  a  ready  means  of  comparison  wfch 
the  faunas  of  other  districf^.  The  clas^  tit aiion  and 
nomenclature  has  in  all  cases  been  bascJ  uj)()n  the  most 
recent  or  the  most  reliable  authorities  as  to  the  extinct 
British  mammalia.  It  havin,;  been  consiilurc.l  advi>ablc 
to  inchule  notices  of  the^c,  or  at  least  of  =uch  of  t;u  se  as 
bad  ceased  toevist  in  Yorkshire  within  historic  il  times, 
the  species  are  inserted  in  their  correct  zouloKical 
aeqnence,  but  their  names  are  printed  in  old  hnglish 
characters,  and  they  are  left  un-numbered,  as  not  being 
now  entitled  to  rank  at  true  members  of  the  fauna.  The 
same  has  been  done  in  the  case  of  the  Cireat  Auk  among 
the  birds.  To  the  catalogue  is  prefixed  an  interesting 
chapter  on  the  physical  aspect  or  Yorkshire,  the  hrgest 
county  of  the  British  Isunds.  cootaiaiaK  an  area  of 
3,93^242  statute  acres— one  which,  while  most  compact  fai 
form, is  perhap-  tho  most  varied  in  gcolo^caIstruCture,SOil, 
climate,  an  l  liUx^ical  aspict.  The  introductory  remarks 
also  I  II  the  nnmmals,  birds,  reptiles,  amphibians,  and 
lishe?  are  well  worth  perusal.  From  the  general  summary, 
the  richness  of  the  Yorkshire  fauna  can  be  at  once  seen, 
it  including  513  out  of  the  717  known  Hntish  vort^  brates. 
We  ^hdly  recommend  this  volume  to  our  rculeis,  as  in 
everyway  an  excellent  and  scientific  handbook  to  the 
vertebrate  fauna  of  Yorkshire. 


LETTERS  TO  THE  EDITOX 

{TlUSiBltrdm  mt  hMkimt^fuftmtUifirt^nititt  ixfrtuttl 
fy  lUt  mmfuidmtt,  NMkirum  ke  rnmbrtake  to  ntufn, 
tr  t0  tmmtfmi  with  tkt  vnrtert  ef,  rejtcttd  miunucriptt. 

[ViiEdilar  Mrp-tfy  nqattit  ctm^uiiKiat  U  Ai^tMr  iMn 
at  ^lurt  Of  fosoMt.  Tfu  prtmut  m  kn  tfact  u  »  gnat 
that  it  it  imputiUe  Hkermft tttmsitn  A*  tMearmet  ntm 
^ammtmUaHtm  tmtaiMiiif  Mmttti^  m/ tuwlfiutt.'l 

aehaebeite'a  Comet 

Tuts  comet,  C  1881,  v, ,ls  well  ten  hate  on  Sie  night  of 
Sun.l.iy  1.1  t,  the  2ist  instant.  At  9.30,  Ibe  n^ht  bein^  dear,  it 
w  a-:  nt  oner  <I  lected  with  the  naked  eye  at  a  point  in  the  n  irth- 
west,  where  hnes  drawn  downward  through  a  and  3  of  Ursa 
Major  (the  [viintcrs)  and  y  and  8  of  the  ^auie  cuasiellatkm  nouUl 
intersect,  ami  just  above  ^  of  Ursa  Major,  a  ^tiu-  of  the  3rd  mag- 
nitude. Owing  to  the  comet's  close  proximity  to  the  horiz  on  I 
codld  not  u«e  the  6"  equatorial,  but  the  position  mu^t  have  been 
very  close  upon  K.A.  lib.  aad  D.N,  ar.  The  Mneial  ^ytar- 
ancie  to  the  eye  was  that  of  aeomet  wfUi  two  nadel,  the  one  la 
advance  of  the  oihtr,  Widi  a  s}-inch  binoeolar  the  comet  was 
benttifblly  sh.irp  and  wdl  defined,  more  to,  I  thongbl,  thu  the 
gratt  soothem  one  when  in  dte  same  position.  The  niickas  and 
i>tar  appewed  of  aboat  the  mum  hitnuity,  hot  die  yellow  tint  of 
the  utter  was  stmngly  eoatrasted  with  dw  ahnost  iaten<c  gas  j 
blue  ^t  of  the  former.  The  tail  was  wdl  defined,  only  slightly 
spnading^  aad  nearly  cbai^t,  stretching  in  a  Uae  a  little  to  the 
left  of  0  of  Urn  Major,  neuly  for  as  a  amtll  triangular  gronp  of 
Stan  jost  aoder  A,  marked  m  Maltby's  atlas  as  44*37  and  2467. 
This  vonid  give  a  length  of  from  seven  to  eight  ocgraes.  The 
tail  liid  not,  with  the  small  instnaMOtal  power  1  was  nsing, 
appear  to  have  any  central  deficiency  of  liptU  The  slurpness 
and  brightness  of  the  comet's  apiiearanes^  as  eoBtra.tted  wiu  the 
moiedifTiiNed  aspect  of  the  one  which  hsa  just  disappeaie^  has 
been  remarked  upon  by  several  observen, 

Golidown,  Augnst  n  J.  Rand  Canunt 


The  Descent  of  Birds 

THtRE  Ls  one  passage  in  the  report  of  Pi  <f.  Mivart'.s  lecture 
on  chamjcic  JUS  (N.wuRE,  v  A.  xtiv.  )>.  3p)  that  1  cannot  allow 
to  pass  without  tleinurri^ig  »  111  ilia*  1  the  >u^t;e-.te<.l  [jrolia- 
bility  of  a  "liouMe  origin  "  for  the  c!a  >  Avci.  I  do  not  wi^h  at 
pre>.ciit  t  >  mi-o  the  issue  .a-,  to  hoiv  for  the  divi-ion  of  all  living 
biri1>  into  two  griu:v~ — "  Katite  "  and  "  Carinate  i,,  or  is 
not,  a  natural  one  ;  f  ral  j  ri-^ent  we  have  not,  I  think,  ^utTK'ict^l 
inform^i'.ion  or  cvi'h  oc^  011  the  suhject  to  alh.w  of  any  very 
definite  rcijly.  Hu!  any  iiic  who  i-  nc  jnaintcil  with  the  structure 
of  a  Tinarnu  will,  I  think,  be  un.iblc  to  conceive  of  the  many 
rcsenililancca  tliat  group  of  birds  piCM-nt.  to  some  of  the 
"Katil.e"  as  haviii:;  decn  ilcvcl  ipeil  imlL-jjcii'lcntly  of  n.\\y 
genetic  connection  l-.-t  ecu  the  t.'.i — and  that  i-  uhil  Priof. 
ftlivart's  su^gc  tion  jiracliLAllv  an>  amts  to.  That  structure^  so 
peculiar  as  feather,  -which,  a^  far  .1*  wc  know,  are  absolatcly 
confiiiL-ii  lo  liitii<,  thou;;h  universal  am  inf;st  them — .^houM  have 
been  Twice  ovci  :lc%'clo)>ed,  is  to  mo  in  the  highest  decree  im- 
pr'jUa  ilc — im^kTobaUe,  almost,  as  that  the  rescmlilances  of  the 
Tuni  ::itcs  and  AmpkioxHt  to  the  rest  of  theChord.tia  should  also 
be  accidental.  Vf.  A.  FuEBEs 

West  Wickhan.  Kent 

Mr.  WaUaee  and  the  Ofgana  ef  Speech 

IH  hb  article  bi  NATvaa.  voi  adv.  p.  844,  Vs.  Alfired 
Wanaoe  has  citcn  one  of  the  keys  to  the  nmation  of  speech- 
language.  Hesayib  "When  wename  AeaisirtI  oriij^wenae 
labials ;  for  tmlk  tiAtuigmt  dentalij  for  die  mit,  and  ddags 
reladngto  it,  mtM/  soUBds;  and  ^  pecnUarity  is  resiarkatqr 
constant  in  most  taagniges^  dvilised  and  amge."  Of  this  he 
gives  examples  from  Aastndaaia. 

Perhaps  it  may  be  said  diere  ii  not  moA  novd^  In  lir. 
WaUaee  s  observations,  as  many  of  na  have  said  the  same.  I 
have  gone  over  some  of  his  ground  in  my  small  "  Comparative 
Philobgy  "  in  1852,  bat  I  did  not  hit  the  pomt.  Indeed  what 
Mr.  Wallace  gives  as  is  very  little^  bat  when  it  comes  to  be 
applied  it  acauirei  the  hi,;he.st  iraportanee.  We  have  all  known 
that  note  xs  often  a  nasal,  but  Mr.  Wallace  distinctly  pots  it  that 
mtoMtk  is  a  laUal,  tonA  a  dental,  and  iMsr  a  nssaL  lliis  how- 
ever  «ves  us  by  these  words  hm  then-  eonneetioos^  as  stated  by 
Mr.  wallaee^  a  very  poor  vocabnlary,  and  leaves  most  of  the 
phenomena  of  apeech-Ianguace  unaccounted  for,  and  it  gives  ap 
explanation  apparently  of  ute  derivation  of  spceBh-laqgasge 
from  sign-  or  gBtne^anguage,  and  the  comwedon  of  ciharaeier 
with  both. 

Setting  Mr.  Wallace's  iUostrationi;  aside — for  though  they  are 
true,  and  taken  from  his  own  domain,  they  are  not  the  most  apt 

—we  Ncarch  f,»rlher  aficlil.  Chinese  will  be  convenient. 
In  Chinese,  for  a  rea  on  that  need  not  be  ex[iliined,  nu>ulh  is 
not  ii'vs  .1  libial,  but  in  the  scries  conncctcil  with  it  there  ,ire 
many  lal  ill-.  The  scrie-  is  best  illustratcil  by  the  characters. 
The  old  cli  iractcrs  are  round  ;  llie  new  characters,  as  in  other 
classes,  arc  now  -.'"imrc,  co:iVcnli(/nally  rcprcscntinjj  tlic  round. 
Now  mouth  is  a  r  rand  or  circle,  O  (or  :  Kinj,  )s  T  iv.nil 
or  circle  O  (or  Z).  The  character  for  niciilh  \-  \n  f  or  .n  ring, 
or  round,  or  circle.  On  lookin.;  for  other  c  irrc-  p  r-.  a  if;  charac- 
ter- wc  have  with  O  di)1ereuti.''.te>l  Here  wc  j;cl  a  labial 
mt4.  Kue  IS  ajLithcr  round  ch.iractcr,  and  tli.it  is  mirn.  Ear, 
htad,  hl?od,fv!  {mini;),  sun,  viiVii,  ■i'firuiti,  mothtt  (mu),  whi!f  \\ 
labial),  fiihi  or  t;arden,  f.'ur  are  all  dilTcrentiatcd  forms  of  e.ich 
otl>cr  and  of  inotith,  as  we  know  they  ought  to  !«.  In  cunei- 
form these  char.actcrs  arc  round,  square,  or  triangular. 

Of  many  of  these  psychological  relation-  of  words  a  list  or 
dictionary  will  be  f.  und  in  the  table  of  equi\alerits  in  toy 
"  I'rehistoric  and  Protohistoric  Comjiarativc  I  hilolnjjy."  I 
observed  and  collected  the  facts,  but  did  n  .t  know  the  full 
meaning  of  them  for  a  1  .11^  ]ioiiocl  ;  and  in  a  p;i|"cr  as  yet  un- 
published liy  the  l.il  '.i  -.i.l  .\r  h  <  oloL^ica!  Si  cii'ty  I  carried  tlie 
subject  still  further,  ]jarlitu!,irlv  as  rei^ards  cuneiform  and 
Chine.se.  Indeed,  when  Mr.  \\  allace  pulilislied  his  .article,  1  had 
the  facts  just  cited  ready  for  retcreiice  in  my  hand.  The  reason  I 
did  not  grasp  the  solution  wxs  this :  I  have  known  for  years 
that  words  forming  what  I  now  call  ring  characters  were  related 
to  t^,  and  that  eyt  is  almost  a  constant  in  these  investigations, 
equivalent  to  a  molar  u>  various  departments  of  biologicsJ  re- 
search. Indeed  it  wsts  by  the  use  uf  as  a  constant  that  I 
was  able  to  make  those  numerous  and  rapid  philological  ana- 
lyses which  have  excHed  ao  nradi  distmst  aomif  those  nnae- 
(|uaiatod  with  the  proosss  I  used. 
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I  I'li'.ind  iViat  if  I  ciMilil  cla-sify  ry^  l-insu-as^c  under  exa- 

mination, il  pave  m«-  !un  nnd  nuiny  other  words,  and  it  led  me 
to  much  laln.ililc  wnrk,  but  I  Ha<  often  thrown  out  for  rcavons 
1  did  iiiit  then  l.now.  ICnijiiricaUy  I  found  <JY  w-ns  a  cont.tant, 
Jind  I  ^tll.•^v  it  w;is  a  romid,  ixcauM?  in  many  lanjfuagcs  east  «nd 
west  :uii  Sv  llie  day  eye  ^ir  da)\  rye  ;  moon  is  the  nijjht  eye,  am! 
or*' the  bend  t  yi-.  In  the  \<irih  American  languages  and  in  the 
Malay,  for  instance,  there  ua'^  the  evidence  1  f  a  commuii  law  of 
pajrcholo^cnl  iihd.iloj»y,  which  led  me  to  greater  results.  My 
lEiMwIedge  became  ncodificd  to  the  extent  that  fun  wa«  not  day 
eye,  bnt  day  round.  Until  Mr.  Wallace's  article  •ppeared,  I 
ttill  r^arded  <r>v  as  the  pivot  on  which  the  "  rotmd  "  words  and 
dMiacters  turned,  alihoagh  I  knew  that  numlk  was  the  proto- 
type of  WKom,  wuiktr,  vtfmam,  m,  &e.,  and  of  objects  and  idea^ 
mrimn  •  ptriedk^y  or  *  main.  Having  a  fake  pirot,  I  was 
iwrcrakktoMiig  flwfael*  Into  a  risht  connactfoD,  although 
eoaaiag  ven  bmv.  The  CUmw  mooilicitioai  of  the  ancient 
character  uow  tlMt  awwCl  and  rwx  constitirte  the  primary  cha- 
nctcr,  and  therdiy  indicate  the  priniacy  woid. 

The  niatrtbea  of  Col.  Cairidt  llaUety,  U.S.  A.,  aai  my  own, 
in  th«  updiUriHd,  »how  the  eosHfltiaa  of  t^pi  laiiipiaije 
and  chanicteni,  aad  I  heve  detcmiaed  a  idaHoB  bctweeu  sign 
laqpucei  cAaractcr,  and  words,  as  in  the  lign  or  character  1 1 
for  son,  oflSsprinr,  ftc.  The  cfaaracten  in  many  cases  appear 
as  anient  as  me  signs,  and  n<ay  have  preceded  speech 
fangoage.  How  words  were  connected  with  ideet  and  tluir 
repretentatives  by  signs  was  the  problem.  Hie  new  CXpluHtiens 
of  Mr.  Wallace  in  your  paper,  or  the  old  oliccrvatiOQS  of  Othcn, 
in  fiviqg  explanations  from  natural  cries  and  Fonnds,  &c.,  are  not 
always  exact,  and  do  not  account  for  the  fact  that  the  sounds 
are  in  ralatioii  wiili  the  aifn  laqgnagp.  lliits  the  woids  for 
Mv  and  •  an  the  •aaub  and  the  wciide  for  ear  and  3^  and  so 
forth,  u 

In  the  brief  remarks  now  made  I  endeavour  to  steer  clear  of 
many  thiiws  which  would  require  a  long  exi  lanation,  and  to 
bring  my  <»*crvations  to  bear  on  Mr.  wallaice  s  .-uticle.  On 
speech  lan^itta^  being  constituted,  the  application  of  a  lahial  to 
HUmiA  eave  a  large  series,  and  fo  of  the  dentals,  \c.  As  the 
numenil^  are  in  relalion  to  each  object  of  the  universe  in 
primitive  >ytuholof;y,  s,o  they  were  ^npl'lied.  Indeed  noun*, 
adjective?,  pronimns,  verbs,  numerals,  particles,  were  sup- 
plied l^roni  a  common  fount.  There  are  languages  con- 
stituted of  a  few  differentlnlfd  words,  which  can  be  traced 
throughout. 

In  connection  "iih  Mr.  W.iH.ice's  rcmir'ks  ii  to  be  taken  what 
he -says  aftcrw;irds  of  t!-.c  acrion  of  the  li|  s.  In  ilie  si(jn  Ian-  ■ 
guagcs  and  the  chnr^icd  r.  iIhj  1  wer  orpans  supj.ly  a  large 
number  of  idea.1  rc^aidcil  |  !w31ic.  Such  nre  ||,  ,  O,  &c. 
These  ide.vs  arc  not  capaMe  of  iiirect  connection  with  sounds; 
they  eamf  h  iwevor  into  connec'ion  by  the  acknowledged  corre- 
sjwjndencc  of  the  p:irt»  in  sym!>  lo.^  and  mythology.  Thu-i  the 
labial  ■i<iund.s  l<-cair.e  ll-e  rcpre'ent.itivcs  of  actions  i>r  ideas 
illustrated  by  the  corn  -iK^niimf;  lo'.- er  organ?,  as  in  X'' 
come. 

lakiog  ^fr.  W.-vlI;ice's  tenns  .md  a;^ii|yin(j  them,  we  therefore 
get  the  conr.rctii  II  fstiilili  lie<l  between  the  .sign  lanjjuagcii  and 
the  speech  ian^;uaj^cs,  snU  uo  c.in  s«-e  tlie  ]isyc!;nIo;ncal  fjrounds 
on  which  they  continued  in  woikinj;  tifjellici,  .n.l  whv  ihc  v|cci:li 
languages  have  not  c\-cry where  ti/.ctijj  estenninatcd  ihcir  ances- 
tors. For  (his,  and  for  the  whole  state  of  aOdr^  Mr.  Walkoe 
furnishes  me  with  an  explanation. 

His  naked  statement  U  the  f>est,  that  for  nteu/A  a  lal  ial  was 
need.  In  the  sign  lanpnages,  and  we  find  this  in  the  prehistoric 
langnagra  and  their  equivalents  several  ftgn.'i  are  n^ed  fur  f  ne 
idea)  and  Wfcral  ideas  for  one  sign.  When  a  labial  was  applied 
fxK  Out  mem/Jk,  it  was  indifferent  »hat  labial.  If  one  used  a  i, 
another  weald  use  m.  This  is  one  cau'C  of  the  variety  we  find 
in  the  prchiUDfie  primary  languages,  for  there  never  was  what 
philologisto  aic  food  of,  one  primitive  language. 

Many  wQl  object  to  Mr.  Wallaee,  that  moiM  k  not  ahnm 
MpwMJied  by  a  labial,  and  in  the  conuDon  course  hold  dwt  the 
amative  cvMeneaowooincB  the  afSmaiivew  la  auDy  ioaiancea 
MfMftb  a  dental,  beeanw  the  Idea  iaehidM  theiM^  wfaichare 
dcntaL  Agata  MMwii  ant  alwm  a  denial,  Imt  a  sibilant,  so 
fives  it  boanMCtHl  with  fSMle,  It  is  the  whole  fcaoH  ledge  of 
the  fac)s  wbkh  will  better  enable  at  to  complete  our  progress 
and  to  ovcrcmaediflicaitiet.  Per  myadf  I  haiie  deined  patti* 
oakr  advantage  from  Mr.  Wallace,  hi  bciag  eaablad  to  aadcf 
rtaad  ay  owa  work.  Hvmi  ClAUCm 

»  Su  Geoife'a  Sqaaia^  S.W. 


Comets  and  Balloona 

The  notion  that  the  tails  of  comets  are  produced  by  an  emis- 
sion of  the  nucleus  prevails  at  present  among  astronomers.  I 
have  •u^t  sf.ited  in  a  small  pamphlet,  8vo,  32  |'■^;,'^'*,  ihe  reaison 
why  I  ])ri>ume  to  entertain  another  opinion  i  n  ilii  :  Mil  ject. 
The  'Ic^ails  of  my  List  airial  trip  of  July  2  show  that  hy 
u^in|l;  an  electric  light  r.ij;ht  .i.«cents  at  a  reasonable  dist.-»ncL' 
from  tJie  sea  may  lie  considered  as  rclatit-ely  without  ilin;;er. 
The  a]v.p.Trance  of  Scli.ilierle's  cmet  .seems  to  me  to  nITnrd  a 
|iroj  er  occa-sion  for  tcstmsr  the  emission  theory,  and  I  "ill  try  to 
explain  my  idea  as  .shortly  as  pi^'it^lc. 

It  i*  pretty  certain  tlia'.  any  c  inrt  will  In^c  something  of  its 
brilliancy  in  c  ■iisc'|ui  nee  ui  ];i>ji.-,_-  tr  the  perihelion,  conse- 
quently, taints  paiiiui,  it  ni  ,;st  l  e  f  mnd  \silh  a  diminished 
luminous  power  in  the  .scci nJ  lart  of  its  track.  The  eonse- 
r)uence  is  that  to  tc~t  this  theory  the  same  comet  should  be 
ob-erved  in  a  ^iuiiUir  position,  as  dose  as  povibfah  in  the  fint 
and  in  the  second  part-,  of  it»  tracl(. 

by  asi-rndinp  with  a  b.ilKi.  n  in  llie  nuillicrn  hemisphere  to 
insiHcct  Sch.il 'crle's  comet  nn  a  nioMnless  ni^ht,  and  estimating 
it-,  lumin. .us  [M.iwi  r  in  .i  clear  sVy  at  'cvernl  determined  heighl% 
a  great  ste |>  will  l>e  mmie  in  re.icliinj;  this  desirnMe  end. 

It  would  lie  for  the  astronomers  of  the  southern  half  of  the 
world  to  ascend  under  similar  conditions,  and  to  make  corre- 
sionding  ob-crvatim'.  If  no  vi>iMc  diminution  is  proved  to 
have  taken  (dace,  much  w  ill  have  been  accom|)Ii'hed  in  the  deter- 
mination of  the  true  nature  of  this  mysterious  object. 

The  same  observations  could,  it  is  tme,  l)e  prosecuted  without 
the  help  of  aerostation,  but  not  with  the  same  amount  of  ear> 
tainty,  as  much  doubt  remains  as  to  the  true  Iuiuiao»itV  of  a 
celestial  body  when  it  is  not  inspected  in  a  really  peifeutiy  dear 
sky,  w  hich  can  always  be  procured  w  itb  a  balloon — it  is  Ima  not 
w  ithout  iacmriag  some  personal  risk,  certainly  not  oat  of  pro- 
portion, at  all  events,  to  the  resulu  to  be  expected. 

Vr.  DB  Ftnnrnuft 

AaJmal  Inatiiwt 

I  AM  exposed  to  some  annoyance  from  a  devcr  old  doakey, 
uhoi,  being  turned  out  on  to  the  green  in  froat  of  my  hmue, 
corataatiy  lets  himself  into  my  ganlcn  to  graze  on  my  lawn. 
Has  he  efleets  fay  pwhing  hi.s  no<e  lietween  the  rails  of  an  inm 
gate,  and  then  prosing  down  the  latch  of  the  gate.  Expalsian, 
w  ith  ever  so  striking  an  appeal  to  his  feeling;,  avnilB  ooly  a  short 
time  for  his  cxdmion,  vakss  the  pie  is  lodied. 

Little  Fsrk,  Eafisld,  As^ait  19  W.  B.  KimvaH 


TTAUAN  DEEP-SEA  EXPLORATION  /N  THE 
MEDITERRANEAN 

A  FTER  my  communication  of  the  4th  Inst,  from 
Asinara  I  feel  sure  that  m.Tny  readers  of  N.ATl'RF 
will  l>e  intcrcstct'  to  know  something  more  of  our  c!nir',^;s ; 
so  1  take  the  opportunity  of  our  short  stay  here  to 
send  a  very  brief  iccount  of  txfu  doings  gjnce  kaviag 
As'nara. 

The  presence  of  a  deep-sea  fauna  in  the  Mediterranean 
which  1  annouBoed  in  my  last  is  fully  confirmed,  .ind  even 
though  most  of  ttM  qiedes  dred^^ecl  are  as  yet  undeter- 
mined, 1  can  venture  to  say  that  the  character  of  this 
fauna  is  "  Atlantic,"  and,  I  may  add,  "  Oceanic." 
first  bit  of  news  was  the  capture  of  a  IVil/rmaesia  identic 
cal,  or  very  nearly  allied,  to  W.  Uptodactyla ;  since  then 
some  ten  or  twelve  specimens  ot  that  most  interesting 
and  characteristic  Crustacean  have  been  secured  off  the 
west,  south,  and  cast  coasts  of  Sardinia,  in  depths  vail  ing 
from  950  to  2145  metres.  All  mir  deep  hauls  have 
brouj;lu  some  living  animals,  usually  Annelids  and 
deep-red  shrimps  of  .it  least  three  species  ;  the  f;rcatest 
dc])th  we  have  trn«lrrl  in  is  3115  metres;  the  j;reatest 
we  have  found  sounding  is  ji'ijo  metres  in  the  c.istcin 
basin  between  Sardinia  and  .Naples. 

l»n  the  loth  inst,,  off  the  west  mast  of  Sardinia  we 
dredgtvl  '.wo  spec:mtr.5  or  a  M.n-rurid  fish,  which  I  take 
to  be  a  MaUutKHthalus,  from  depths  of  2805  and  2908 
mettei.  South  of  the  Gtilf  of  Cagliari  we  ^t  a  new— to 
too— and  exceedingly  rnnarkable  Macmnd,  with  what 
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look  like  the  so-called  supplementary  eyes  along  the  belly 
and  tail,  the  rare  Miicrunts  sclerorltyihus,  Hoploitcthus 
Mciiih  rmiifus,  and  Ilaloporphynis  lepidioii,  from  depths 
of  656,  U->o,  and  1 125  metres.  We  have  at  least  two 
species  of  Ttn-f'mtuhi  from  depths  varying'  from  600  to 
1200  metres.  Several  most  interesting  Crustaceans 
besides  thoic  mentioned,  and  even  a  non-swimming 
Bracbyurous  Decapod,  from  1 1 25  metres !  But  what  is 
still  more  intcmBaf  » the  capture  of  several  specimens 
of  a  Hyalotitma.  very  probably  H.  Lusitanica,  but  without 
an)-  spiral  t*ilt  In  its  long  spiculx  ;  wc  got  them  off  the 
south  and  east  coasts  of  Sardinia,  io  depths  from  1600 
to  623  metres :  we  have,  besides,  aemal  odier  forms  of 
Spoofea,  all  aiUeeoa^  aad  seteru  ofa  euioas  agaric-like 
form,  we  baii'v  a  BrtHnga  firom  depths  of  ai45  to  2300 
metres,  but  very  few  other  Echinodenns ;  I  do  not  yet 
give  up  the  hope  of  seeing  a  Pentacrinus  before  our 
cruise  is  ended.  We  have,  as  I  mentioned,  various 
Annelids  and  Gcphyreans,  and  some  fine  species  of 
Madreporia  of  the  deep-sea  forms. 

We  have  an  interesting  set  of  serial  thermomctnc  obser- 
vations, which  show  that  there  is  a  slight  difference  in  the 
bottom  temperature  between  the  basins  east  and  west  of 
Sardinia,  the  latter  being  slightly  colder.  N'egretti  and 
Zambra's  new  deep-sea  thermometers  have  answered 
admirably,  suspended  in  the  peculiar  frame  devised  by 
Omt  Magnagbi.  Hsnry  Hillyer  Gigliou 

Naf^es,  Ai^fust  20 


ON  THE  VELOCITY  OF  LIGHT 

THE  result  announced  by  Young  and  Forbes  'Roy. 
Soc.  Proc,  May  17,  iSSi)  that  blue  light  travels  in 
vacuo  about  i"8  per  cent,  faster  than  red  light,  raises  an 
interesting  question  as  to  what  it  is  that  is  reall\  deter- 
mined by  observations  of  this  character.  If  the  crest  of 
an  ordinary  water  wave  were  observ  ed  to  travel  at  the 
rate  of  a  foot  per  second,  we  should  feel  no  hesitation  in 
asserting  that  this  was  the  velocity  of  the  wave ;  and  I 
suppose  that  in  the  ordinary  language  of  undulationists 
the  velocity  of  light  means  in  the  same  way  the  velocity 
with  which  an  mdividual  wave  travels.  It  is  evident 
however  that  in  the  case  of  light,  or  even  of  sound,  we 
have  no  means  of  identifying  a  particular  wave  so  as  to 
determine  its  rate  of  progress.  What  we  really  do  in 
most  cases  is  to  impress  some  peculiarity,  it  may  be  of 
intensity,  or  of  wave-length,  or  of  polarisation,  upon  a 
jwrt  oi  ;in  otherwise  continuous  train  of  waves,  and  de- 
termine trie  velocity  at  which  this  peculiarity  travels. 
Thus  ir.  tlie  experiments  of  Fizeau  and  Cornu,  as  well  as 
in  those  ol  Wmng  and  Forbes,  the  light  is  rendered  inter- 
mittent by  the  action  of  a  toothed  wheel ;  and  the  result  is 
the  velocity  of  the  grouj)  of  waves,  and  not  necessarily 
the  velocity  of  an  individual  wave.  In  a  paper  on  Pro- 
gressive Waves  [Proc.  Math.  Soc.  vol.  ix.),  reprinted  as 
an  appendix  to  voL  ii.  of  :n)  book  on  the  "  Theory  of 
Sound,"  I  have  investigated  the  general  relation  between 
the  i^oup-vdocity  C^andttie  wave-velocity  V.  It  appears 
that  if  i(  be  invenely  proportional  to  the  wave-lotgtQ, 

dk  ' 

and  is  identical  with  V  only  when  V  is  independent  of  i; 
as  has  hitherto  been  supposed  to  be  the  case  for  light  in 
vacuum.  Ir  t: '  wevcr,  as  ^"()lIn;^'  and  Forbes  believe,  V 
varies  witli  X,  then  L'  and  V  are  different.  The  truth  is 
however  that  these  experiments  tell  us  nothing  in  the  first 
instance  about  the  value  of  V.  They  relate  to  l/j  and  if 
ris  to  be  dciluced  from  them  it  miist  be  bytheiUd  of 
the  above-given  relation. 

When  wc  come  to  examine  more  closely  the  form  of 
this  relation,  we  see  that  a  complete  knowledge  of  K(as 
a  ftinction  X-)  leads  to  a  complete  knowledge  of  I/,  but  that 
a  complete  knowledge  of  £/— aL  that  experiments  of  this 


kind  c'.n  ever  give  tis — docs  not  determine  1'  without  the 
aid  of  some  auxiliary  assumption.  The  usual  assumption 
is  that  f  is  indetx;ndent  of  Jt,  in  which  case  U  is  also 
indepKjndent  of  If  we  have  reason  to  conclude  from 
observation  that  6' is  not  independent  of  this  aisump- 
tion  is  disproved  ;  but  wc  can  make  no  progress  m 
determining  I' until  we  have  introduced  some  other. 

It  is  not  easy  to  see  how  the  missing  link  is  to  be 
supplied ;  but  in  order  to  have  an  idea  of  the  probable 
magnitude  of  the  dtfTerence  in  question  I  have  assumed 
the  ordinary  dispersion  formula  Vm,  A  Bt^  to  be 
applicable.  Talang  the  latio  of  wave-lengths  of  the 
orange-red  and  stecn-lilne  U^ts  employed  as  6 : 5, 1  find 
that  for  red  Ugbt  V  -  .  '0373),  so  that  the  v«io< 
city  of  the  wave  would  be  nearly  3  per  cent  lesi  than 
that  given  bjr  Young  and  Forbes  as  the  ns«dit  ef  Ae 
experiment 

Under  these  circumstances  it  becomes  a  matter  of 
interest  to  examine  the  bearing  of  other  evidence  on  the 
question  of  the  velocity  of  light.  Independently  of  the 
method  of  the  toothed  wheel,  the  veli>city  of  light  has 
been  determined  by  Foucault  and  Michelson  using  the 
revolving  mirror.  It  is  not  very  obvious  at  first  sight 
whether  the  value  thus  arrived  at  is  the  group- velocity 
or  the  wave-velocity,  but  on  examination  it  will  be  found 
o  be  the  former.  The  suoonshre  wave-fronts  of  the 
light  after  the  first  reflection  are  not  parallel,  with  the 
cooseonence  that  (unless  Kbe  constant)  an  individual 
wavfr«ront  rotates  in  the  air  between  the  two  reflections. 

The  evidence  of  the  terrestrial  mediods  rdatfaig  ex- 
clusively to  I/,  we  turn  to  consider  the  astronoinical 
methods  Of  these  there  are  two,  depending  respectively 
upon  abcrr.ition  and  upon  the  eclipses  of  Jupiter's  satel- 
lites. The  latter  eeidendy  gives  I/.  The  former  does 
not  depend  iipon  observing  the  propagation  of  a  pecu- 
liarity impressed  upon  a  train  of  waves,  and  therefore  has 
no  relation  to  (/.  If  we  accept  the  usual  theory  of 
aberration  as  satisfactory,  the  result  of  a  comparison 
between  the  coefficient  found  by  ob>ervation  and  the 
solar  parallax  is  K  —  the  wave-velocity. 

The  question  now  arises  whether  the  velocity  found 
from  aberration  agrees  with  the  results  of  the  other 
methods.  A  comparison  of  the  two  astronomical  deter- 
minations should  give  the  ratio  U iV,  independently  of 
the  sdbr  parallax.  Ths  foUowing  daU  are  uken  from 
Mr.  GiU's  "DetermlBation  «f  the  Solar  Paiallax  ftom 
observations  of  Man  made  at  die  Ishmd  of  Ascension  m 
1877." 

The  time  /•,  required  by  light  to  uavel  a  mean  radios 
of  the  earth's  orbit,  has  been  determined  by  two  astro- 
nomers from  the  cclipsei  of  Jujiiter's  satellites.  Debmbre 
found,  from  obscr>ations  made  in  the  last  century, 
>{•  =  493*2s.,  but  recently  Glasenapp  has  obtained  from 
modern  observatiuii,  the  considerably  higher  value, 
i^ 500"Ss.  ±  10:.  With  regard  to  tlie  constant  of 
aberration,  Bradley's  value  is  2o'  25,  and  Struve's  value 
is  20""445.  Mr.  Gill  calculates  as  the  mean  of  the  best 
modem  determinations  (nine  in  number),  2o'  496. 

If  we  combine  Glasenapp's  value  of  t  with  Michd- 
800*8  mJue  of  the  velocity  or  tight,  we  get  for  the  solar 
parallax  8^7&  Struve's  oomtant  of  aberration  in  con- 
junction win  the  same  value  of  the  velodty  of  light  givM 
8  81.  From  these  statemenu  it  follows  that  if  we  regard 
the  solar  parallax  as  known,  we  get  almost  the  same  velo- 
city of  light  from  tlic  eclipses  of  Jupiter's  satellites  as 
from  aberration,  altho.igh  the  first  result  relates  to  the 
group  velocity,  and  the  second  to  the  wave  velocity.  If 
instead  of  Struve's  value  of  the  constant  of  aberration 
we  take  the  mean  above  spoken  of,  mc  get  for  the  solar 
parallax  8*78,  allowing  still  less  room  for  a  diflference 
between  6' and  I'. 

Again,  we  may  obtain  a  comparison  without  the  aid  of 
the  ecUfoes  of  Jupiter's  satellites  by  introducing,  as  other- 
wise known,  tike  value  of  the  solar  paiallax.   Mr.  GiU's 
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value  from  observations  of  Mars  is  8  "78,  agreeing  exactly 
with  Michelson's  lijjht  velocity  and  the  mean  constant  of 
aberration.  Some  other  astronomers  favour  a  higher 
value  of  the  solar  parallax,  such  as  8"  86  ;  but  whichever 
value  we  adopt,  and  whether  we  prefer  Cornu's  or  Michel- 
son's  determination  of  the  light  velocity,  the  conclusion 
is  that  there  can  be  no  such  difTerence  between  the  group 
velocity  and  the  wave  velocity  as  3  or  3  per  cent.,  unless 
indeed  the  usual  theory  of  aberration  requires  serious 
modification.  These  considerations  appear  to  me  to 
inacMe  the  already  scnons  diffioiltie%  wfafab  cause  beai- 
tatioo  in  accepting  the  ▼!•«»  of  Youw  and  Foflwi.  The 
advont  «f  fiuther  evidence  will  doabdew  be  wttdied  with 
greirt  interest  by  scientific  men. 

One  other  point  I  may  refer  to  in  conclusion.  Specu- 
lations as  to  harmonic  relations  between  various  spectral 
rays  emitted  by  a  jjlowin^  gas  proceed  ujion  the  assutii[)- 
tion  that  the  frequency  of  vibration  is  inversely  propor- 
tional to  the  wave-length,  or,  in  other  words,  that  the 
velocity  of  propagation  V  is  independent  of  the  wave- 
length, the  question  now  at  issue.  If  the  views  of  Young 
and  Forbes  are  correct,  calculations  of  this  kind  must  be 
overhauled.  On  the  other  band,  the  establishment  of 
well-defined  simple  ratios  between  wave-lengths  would 
lend  to  show  that  Kdoes  not  vary.  Rayleigr 
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ELECTRIC  UGHT  IN  COLUERIES 

A  UGUST  9,  1881,  witnessed  the  first  practical  applica- 
tion  in  the  United  Kingdom  of  the  electric  light  to 
the  illuminating  of  coal  mines.  The  Kamock  Collier)-, 
near  Hamilton,  Lanarkshire,  belonging  to  Mr.  J.  Watson, 
has  been  fitted  with  Swan's  incandescent  lunps  specially 
arranged  with  outer  lanterns  of  stout  glass,  air  tight,  and 

Erovided  with  steel  guards.  The  workings  in  which  the 
unps  were  fixed  are  118  fathoms,  or  708  feet  below  the 
surface.  Twenty-one  brilliant  little  lights  placed  at  the 
pit-bottank  in  the  roads,  and  at  the  actual  face  of  the  seam 
wbcfe  active  operattoDS  wcie  in  process,  supply  an  UIu- 
naination  of  a  very  diflerait  character  from  the  dismal 
g^inuaer  of  an  occasional  Davy.  The  electricity  was 
gtBOated  by  a  dynamo-electric  machine  at  ttic  surface 
worked  by  a  special  12  horse-power  engine,  .md  conveyed 
by  two  cable?,  first  alon^;  telegraph  poles  to  the  pit  mouth, 
then  down  the  shaft  to  the  workings,  in  one  section  to  a 
distance  of  half  a  mile.  The  overhead  w  ires  are  naked 
copper  wires  of  \  inch  diameter,  while  those  below  ground 
are  carefully  insulated,  and  in  the  shaft  are  protected  with 
an  outer  tube  of  galvanised  iron.  At  suitable  points  of 
the  circuit  safety  air-tight  switches,  the  invention  of 
Messrs.  Graham  of  Glasgow,  are  inserted  to  afford  control 
over  individual  lamps.  The  mine  was  visited  two  days 
after  the  insullation  of  the  light  by  memliers  of  the 
Mining  Institute  (tf  Soothuid*  with  whom  was  Mr.  W. 
Galloway,  whooe  remarkable  eqieriments  on  the  explosive 
effects  or  coal-dost  will  be  remembered  in  connection  with 
the  more  recent  report  of  Prof.  .Abel.  The  party  were 
photographed  in  the  workings.  An  experiment  was  made 
with  a  lamp  to  test  whether  in  the  event  of  its  bein^- 
broken  by  accident  a  S'lrrounding  atmosphere  of  explosive 
gas  would  or  would  not  be  kindled  by  the  strip  of  r^d-hnt 
carbon  before  it  had  had  time  to  cool.  Into  a  box  <  on- 
taining  about  three  cubic  feel  of  e\i)losi\  e  gas  a  bin';!e 
lamp,  removed  from  its  outer  protecting  case  of  stout 
glas^,  was  phced,  and  the  current  was  turned  on.  The 
fragile  bulb  inclosing  the  incandescent  carlx>n  thread  was 
then  purposely  broken,  when  the  gas  inckised  in  the  box 
immediately  exploded.  No  such  occurrence  could  possilily 
htqtpen  if  the  protecting  case  of  stout  glass  is  properly  con- 
structed. The  risk  01  aocideot  most  be  considered  as 
immensely  less  than  that  of  the  ordinar)-  Davy  lamp, 
eneciallv  when  it  is  remembered  that  with  the  brilliant 
Uipit  of  m  eiectiic  lamps  they  need  no  longer  he  carried 


]  in  the  hand  or  set  ilown  upon  the  (luor  ncir  the  actual 
■  spot  where  the  coal  is  being  got,  but  will  be  fixed  overhead 
at  a  safe  distance  a|;aiast  the  wail  of  the  mine.  The  ease 
with  which  the  light  can  be  turned  out  during  the  firing 
of  a  blast  is  another  point  in  theit  favour.  The  proprietor 
of  the  Earnock  Colliery  is  greatly  to  be  congratulated  on 
the  step  he  has  taken.  In  1880  the  death-rdl  of  Uw  slab 
by  explosioas  of  fire-damp  in  Great  Britain  icach^  the 
figut  of  499  persons.  We  venture  to  predict  that  the 
universal  adoption  of  electric  lighting  in  fiery  mines  would 
reduce  this  figure  to  one-tenth  of  its  terrible  proportions. 
How  many  years  will  it  be,  we  wonder,  before  the  adop 
tion  of  electric  lighting  will  be  made  compulsory  by  Act 
of  Parliament .'  And  how  many  colliery  owTiers  will  dis- 
cover, we  would  ask,  when  driven  to  this  course  by  com- 
pulsion, that  in  the  long  run  they  effect  an  economy  by 
discarding  the  clumsy  and  unsafe  "  safety  "-lamp,  which 
will  so  soon  be  numbered  with  the  "  flint  mill "  amongst 
the  idics  of  the  past  ? 


SINGULAR  STONE  HATCHETS* 

-VyTONSIKUR  PITRE  DE  LISLE  has  lately  called 
attention  to  a  singuhr  class  of  stone  celts  or 
hatdiets  which  have  for  the  most  part,  if  not  indeed  only, 
been  found  in  Brittany  and  North- Western  France. 

These  hatchets,  instead  of  tapering  away  to  a  more  or 
less  conical  point  at  what  has  been  termed  the  butt-end, 
suddenly  expand  clute  at  tliat  part,  so  as  to  present  a 
somewhat  button-like  termination.  In  one  instance,  at 
least,  the  hat'  het  ends  in  a  spheroidal  ball  not  unlike  that 
which  one  occasionally  sees  on  the  horns  of  cows  which 
arc  inclined  to  m.ake  too  free  use  of  their  natural  arms  of 
oflfence.  In  the  case  of  the  h.atchet-,,  h  o\\'e\'cr,  the  button 
is  at  the  opposite  end  to  that  which  was  in  use  for  cutting. 
These  blades  vary  in  length  from  about  three  inches  to 
as  much  as  fifteen  inches  and  are  all  made  of  rodca 
belonging  to  the  fkmily  of  Diorito%  priaeipally  of 
Aphanite. 

M.  de  Lisle  has  given  to  these  instruments  the  name  of 
"kadui  i  lUt*ai'*kadU$  i  iMttM$,''uiA  has  pointed 
out  the  similarity  which  in  some  respecto  dm  War  to 

hatchets  of  Carib  origin  and  to  the  mer/t  of  New  Zea- 
land. In  these  instances  the  object  in  view  in  forming  a 
projecting  rib  round  the  end  of  the  blade  was  no  doubt 
to  afford  the  means  of  preventing  it  from  slipping  out  of 
the  handle  or  hand  which  held  it.  He  thinks  that  the 
same  object  led  the  makers  of  these  French  blades  to 
adopt  the  same  form,  and  that  the  hatchets,  after  passing 
through  a  transverse  hole  in  their  hafts,  were  secured  by 
cords  wound  around  them,  which  abutted  against  the 
projecting  rims  at  their  small  end.  In  his  opinion  there 
IS  a  representation  of  this  method  of  hafting  to  be  seen 
among  the  sculptures  on  the  dolmen  of  Mand-Lud. 

It  IS  a  remaricable  circumstance  that  the  hatchets  of 
thte  paiticolar  fonn  appear  to  he  restricted  to  so  small  a 
distnct  of  Fiance,  and  not  to  occur  dsewbere.  M.  de 
Lisle  is  in  consequence  inclined  to  assi^  the  develop- 
ment of  this  type  to  a  late  period  in  the  Neolithic  age, 
and  has  offered  some  reasons  for  inferring  that  in  Brittany 
the  use  of  bronze  hardly  found  a  home,  and  that  stone 
was  the  principal  material  employed  for  cut;in;j  tools 
when  first  thit  [).irt  of  (laul  was  brought  in  coni.ic;  with 
Roman  civilisation.  It  seems  probable  enough  that  in 
that  .as  in  other  countries  there  were  districts  \»hich  lay 
far  away  from  the  jirinoipl  highwavs  of  progress  and 
civilisation,  and  where  old-world  usages  prevailed  long 
after  material  advances  had  been  made  in  more  fortunate 
but  not  very  distant  regions. 

We  may  however  be  allowed  to  doubt  whether  the 
country  of  the  Veneti,  the  most  cnterprisine  maritime 
tribe  of  Gaul,  whose  ships  in  the  days  of  Jdtos  Csenr 
were  .already  provided  with  chain-cables  of  iron,  weie 
'  "  Lc*  Hachcs    Tcte  dc  k  CrelagDC,  etc."  (NiMCf,  lUe.) 
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among  those  in  the  rear  of  civilisation.  However  this 
may  be,  M.  Pitre  de  Lisle  h.\s  done  good  service  to 
ar^xolog}'  in  publishing  his  monograph  upon  this 
peculiar  form  of  stone  implement  or  weapon. 


INTERNATIONAL    BUREAU   OF  WEIGHTS 

AND  MEASURES 

UNDER  the  authority  of  the  Comitif  International, 
representing  several  countries  of  Europe,  the 
I  nited  States,  and  South  America,  there  has  been 
rL-ccntly  published,  by  Gauthier-\'illari  of  Paris,  an 
important  volume  of  Memoirs  by  Dr.  Broch  (Dirccteur 
du  Bureau),  and  Drs.  Pemet,  Rend-Bcnolt,  and  Marek 
(Adjoints  du  ISurean),  on  the  following  subjects  relating 
to  the  iletcrmiiiaiion  of  units  of  measure  and  weight. 

As  the  intensity  of  weight  varies  with  geopaphical 
potf  don  and  height  above  level  of  the  sea,  the  u»mit< 
give  in  thdr  first  memiMr  tables  of  the  ratio  of  the 
acceleration  of  wcii;lit  at  the  level  of  the  sea,  for  different 
latitudes,  to  its  acceleration  at  latitude  45  (Paris),  10 
which  latitude  the  Comitd  recommend  that  ;ill  weiijlmigs 
mijjht  be  refened.  I  lie  1  ibles  are  based  on  the  formula 
of  Laplace,  the  coci'lkicnts  of  which  arc  corrected  by 
Broch  in  accordance  with  recent  deductions  as  t  )  the 
(igure  of  the  earth.  In  the  second  memoir,  which  rel.ites 
to  the  tension  of  aqueous  \.!i)iiur,  i.ert.iin  corrections  of 
hitherto  accepted  results  are  also  indicated,  particularly  the 
errors  of  calculation  in  Regnault's  tables  as  shown  by 
Moritz,  and  new  tables  are  given  for  tensions  at  au 
absolute  barometer  heights  ror  normal  degreci  fteoi 
-  30''  te  + 101°  C 

WiA  lelmnce  to  the  fixed  poinu  of  metcarial  thenno> 
metttik  die  Con^t^  adopted  the  pnpodtion  that  the  point 
of  the  Centigrade  thermometer  shoald  be  fixed  at  the 
piessure  of  760  mm.,  when  determined  in  45''  latitude, 
and  at  the  mean  level  of  the  se.i,  AUo  at  the  Congress 
of  Meteorologists  at  Rome  in  1879  there  was  aioptcd 
the  proposition  of  Dr.  Pernet,  to  fix  the  boilin^j  point  of 
water,  100'"'  C,  under  the  above  pressure,  so  as  to  reiiicr 
Strictly  comp.arablc  the  temperatures  observed  at  diiferent 
places.  Degrees  of  tcmi)erature  between  these  pi^u 
are  termed  uormal  dcgreei. 

Tables  are  also  given,  by  which  may  be  calculated  the 
weight  of  a  litre  of  pure  air  in  different  latitudes  and  at 
diflnent  altitndes.  In  London  (lat  <=5i^  30',  alt.  —67 
metres)  the  weight  is  1*2938  grammes.  The  Comity  have 
adopted  the  term  litre  for  expressing  the  volume  of  a 
kilogram  of  pure  water,  instead  of  the  term'  cuUeHied* 
metre. 

In  a  report  by  M.  Hcrr  on  the  .Austrian  unit  of  weight 
(\'ienna,  1B70),  the  vohimo  of  pure  water  at  various  tem- 
peritures  is  stated  from  the  i.ncans  of  observations  by 
Muncke,  Stamplcr,  Kupp,  .uid  I'ierre,  the  maximum 
density  of  wau  r  bciu^;  takc-n  at  3  9:71^6  C.  By  this 
formula  there  have  been  calculated,  under  the  directions 
of  the  Comitt-:  t.ibles  of  the  volmne  and  specific  w^ht 
of  water  from  o'  to  30'  C. 

One  of  the  principal  works  executed  dining  1878-9  was 
the  comparisons  of  the  standard  kilograms  at  Vienna, 
J^s,  and  London.  An  elaborate  report  on  these  com- 
parisons is  given  by  M.  Marek,  ndio,  by  improved 
mediods  and  rastraments,  has  obtained  great  accuracy. 
The  probable  error  of  his  weighings  is  about  0V102  mgr., 
or  i-500,ooo,oooth  part  of  the  whole  weight  The  results 
also  show  that  the  material  of  \\l>icl!  the  standard-  arc 
tnadc,  90  per  cent,  of  platinum  and  10  per  cent,  of  indium, 
s  ot  all  known  bodies  tbe  least  affected  by  time  or  atmo- 

.spheric  changes. 

In  a  paper  on  Fizeau's  apparatus  for  determining  the 
rates  of  expansions  of  bodies  by  heat,  by  means  of  an 
optical  method  founded  on  the  phenomena  of  interference, 
Dr.  Benoit  gives  the  results  of  his  own  experiences  with 
a  sbnUar  apparatus.  The  results  show  the  wonderful  deli- 


cacy  of  I  'izeau's  dilatometer,  as  die  expansions  by  heat 
of  small  specimens  of  pladnum  are  shown  in  a  manner 
incontestable  to  miOion^  of  a  miUimetie  (0x10000004 

inch). 

An  interesting  account  of  the  esUblishment  and  objects 
of  the  Bureau  is  given  in  a  prdace  to  this  volume  1^  the 
Secretary  to  tbe  Comit^  Dr.  Ad.  Hirsch ;  and  it  is  hoped 
that  the  efibits  made  by  the  Comitd  to  bring  about 
international  agreement  en  the  scientific  points  above 
referred  to  will  conmcnd  themselves  to  all  engaged  in 
accurate  work.  H.  J.  Ciiam&y 


A  MODEL  PUBLIC  UBRARY 
'C'NGLISHMEN  are  fond  of  descanting  upon  the  evils 
^  of  too  much  centnlisation,  which  they  see  displayed 
in  some  foreign  nrsteras  of  government,  urging  the  amount 
of  red  upe  rendered  almost  necessary,  its  mflexIbQity, 
and  lack  of  adaptation  to  the  infinitely-varying  circum- 
stances of  different  communities.  Bat,  on  the  other  hand, 
the  extravagant  cost  of  working;  every  undertaking  by  a 
separate  organisation,  es[>ecially  in  a  com^nunity  not  large 
enough  to  make  such  underta'^ings  g'eat  matters,  must 
come  forcibly  home  to  many  01  thos.-  who  are  naturally 
selected  to  work  u;>on  several. 

There  has  lately  come  under  our  notice  an  admirable 
case  of  a  public  library  avoiding  this  waste,  securing  aU 
the  energy  of  private  zeal,  and  at  the  same  lime  increasing 
the  working  power  of  it  by  becoming,  as  a  public  library 
should  become,  the  centre  of  all  secondary  education 
and  the  parent  stem  of  many  and  various  branches.  If 
any  of  the  smaller  towns  of  EngUnd  feel  that  a  ftee 
libiary  would  not  in  their  case  stand  by  itself  on  aoceunt 
of  small  incen^  we  comoiend  this  to  thdr  notice  ae  a 
specimen  of  the  advantages  of  co-operation. 

Watford  has  a  popidation  of  about  10,000,  and  the 
penny  rate  on  last  year's  gross  rental  of  34,589/.  broui;ht 
in  144/.  li.  ^'et  this  small  amount  has  dereloped  round 
it  an  expenditure  of  700/.  a  year,  espial  to  five  times  the 
largest  rate  collected,  bcsulcs  a  lar^e  outlay  on  buildings 
at  the  beginning,  costing  some  3000/.  subscribed,  in  addi- 
tion to  the  gift  of  the  land.  Ten  distinct  sections  arc  h  orkcd 
in  connection  with  it.  The  accounts  of  each  are  shown  in  a 
separate  balanoe-sheet  each  year,  and  tbe  agenda  paper, 
with  notice  of  oommittee*mcetings,  shows  bow  methodi> 
callv  the  work  of  each  section  is  carried  out  and  over- 
hauled. 

Sectioa  A,  the  Library  proper,  contains  about  7000 
voluaws ;  a  payment  of  three  shillings  a  year,  orfoanenoe 
a  month,  is  required  for  taking  books  home  to  read;  the 

yearly  issues  accordingly  amount  to  about  12,000.  The 
only/>(V  p.irt  of  the  library,  the  read sni;- room,  iho.vs  a 
SDineihin^' similar  use  of  books  ;  it  is  pitroniicd  (htcily 
by  youiii;  men  in  the  w  inter  time,  under  the  arrangements 
of  Section  V).  The  small  sub^cription  enables  the  book 
committee  to  spend  about  50/.  a  year  in  new  books  ; 
magazines  and  periodicals  bcmg  suppUed  by  a  separate 
club,  connected,  of  course,  with  the  institution.  We 
shotUd  be  glad  to  see  the  troublesome  an  1  irksome  system 
of  guarantors  dropped.  Towns  which  have  fireed  them- 
selves from  the  laooor  and  annoyance  they  entail,  though 
containing  fiur  larger  propmtions  of  the  "gtMt  nidmown  " 
dian  can  a  place  of  the  sise  of  Watford,  have  found  no 
evil  result.  The  subscripdon  also^  though  smaU,  seons 
to  render  it  less  necessary  here. 

.Section  15  is  the  Schonl  of  Sricnre  and  Art,  the  latter 
di\iiion  showing  clearly  thai  the  public  library  at  Wat- 
ford by  no  means  attends  to  the  wants  of  the  industrial 
classes  only,  for  non-("Tovcrnment  pupils  may  pay  six 
■,M:nca  j  a  year  for  (.Ir.iw  iti_;  only.  For  the  benefit  of  the 
evening  classes,  at  which  non-(.iovcmment  pupils  pay  a 
guinea  and  a  half  for  the  year's  instruction,  and  Govern- 
ment Students  (whose  income,  that  is,  or  parenu'  income^ 
does  not  exeeed  aooA  a  year)  half  tu^  *^  suljeots  are 
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anftDged  to  meet  the  requircnicnts  of  artisans  and  thoic 
eaifa|[ed  in  mechanical  trades,  and  include  mechanical 
dravnng,  building,  construction,  modelling,  model  draw- 
ing, outline  drawing,  and  shading." 

This  section  includes  science  teaching  also,  and  classes 
were  formed  last  year  in  inorganic  chemistry,  botany, 
pnadples  of  agriculture,  fully  illustrated  by  e^^etimciits  ; 
thorthand  also,  a  useful  help  to  all  such  studiet. 

Section  C  is  Enttttaininent^  and  is  aet  going  or  Hopped 
u occMionofleri;  of  eoune  it  ii  eipectcd  to  1m « oelp 
to  the  general  fimd. 

SocUoA  D  i*  tlic  Youths'  Institute,  supported  alio  bv 
spedal  hoaonury  cutascribers  and  by  one  penny  a  week 
paid  by  its  members  for  admission  to  the  reading-room, 
^triiusc-  ii'ithouf  th-tl  the  room  was  loo  fiiU.  Let  us  hope 
that  such  a  ver)  unsatisfactory  statute  of  limitations  may 
soon  cease  to  be  necessary.  An  extra  rate  would  h.irtlly 
be  grudged  in  such  a  case,  and  it  is  a  strong  argument 
for  Parliament  authorising  one. 

Section  £  is  a  Private  Subscription-room,  supported  by 
about  a  hundred  members,  who  subscribe  ten  shillings  a 
year  each,  spent  in  newspapers  and  periodicals,  made 
available  to  the  public  after  their  use  by  the  club. 

Section  F  is  a  School  of  Music,  where  some  of  the  best 
masters  obtainable  in  London  are  engageiL  two  of  whom 
take  the  eombiaed  iastnictiony  and  four  tan  itparatc  in- 
sUuUkNi.  Nine  diffeient  clasKS  of  lessons  are  arranged 
iior,  again  net  free,  bat  all  made  available  to  those  who 
wiui  for  them,  at  very  little  expense  or  labour  to  them- 
selves. It  is  now  supported  bv  160  sUKiaats,  and  by 
subscriptions  from  tlie  vice- presidents. 

Section  G  is  the  nucleus  of  a  Museum  ;  and  how  trea- 
sures of  local  interest  are  lost  to  a  town  for  want  of  such 
a  nucleus  in  trustworthy  hands,  the  writer  knows  well  ! 
Central  museums  also  can  easily  supply  duplicate  trea- 
sures to  such  institutions  in  almost  perpetual  succession. 

Section  H,  the  English  Literatuie  Club,  meets  weekly 
durou^  the  winter,  at  the  Ubmy  rooms,  addb^  greatly 
to  the  care  with  which  books  are  reai,  and,  censeqjnently, 
to  the  pleasure  and  information  drawn  from  than.  A 
very  small  sabscriptifln  pays  its,  no  doubt  very  small, 
MiMiiiiefc 

Even  needlework  in  elementary  schools,  thou^  spread 
about  half  the  County  of  Herts,  and  patronised  by  a 

foodly  company  of  influential  ladies  throughout  the 
istrict,  has  its  "  head  centre  "  in  a  committee  of  three 
gentlemen  of  the  Watford  Public  Library.  Fifty-four 
schools  compete,  and  1500  specimens  are  shown,  in  six 
classes  of  work,  all  having  undergone  E  Strict  and  very 
systematic  examination. 

The  sane  association  supports  also  'a  SehodI  of 
Cookery. 

Other  offshoots  of  the  Library  arc  the  Herts  Natural 
History  Society,  the  Foresters'  Clulh  Junior  Foresters' 
Oab,  and  the  Shepherds*  CUb^  each  having  its  meeting- 
place  at  the  librarjr  rooms. 

Now  among  this  variety  of  wodK  there  Is  probably 
none  which  u  not  carried  on  in  nearly  afl  the  larger 
towns  of  England  by  somt  means.  Wliat  we  widi  to  set 
forth  is  the  reasonableness  of  its  a'.l  forming  together  the 
work  of  a  single  "committee  of  education,"  not  neces- 
sarily elemcnt.iry  only  by  any  means;  and  th.it  a  r.ue- 
supported  public  library  should  be  the  central  institution, 
whose  committee  should  set  in  co-ordin.ite  motion  all  the 
parts  of  this  local  educational  m.^chine.  .Such  a  committee 
need  not  attempt  to  take  into  it-;  hands  the  entire  control 
of  each  scp  irate  branch,  but  should  work  all  together 
with  as  little  friction  and  loss  of  labour  as  possible,  and 
eq>ecially  should  this  Ijc  the  case,  as  we  have  said,  in  our 
tanller  towns.  Very  great  is  the  economy  of  one  institu- 
tion working  all  tog^her,  in  the  natter  of  idoou^  adver* 
tiring,  and  printing;  in  one  nan  reoeiving^  as  the 
librarian  does  at  ^muibrd,  all  the  subscriptions  and  fees 
paid  to  these  various  societies,  the  5  per  cent  aUowed 


him  u[K)n  all  giving  him  a  tangible  interest  in  increasing 
each,  as  such  a  central  worker  must  have  the  means  of 
doing,  and  in  stirring  all  up  to  a  friendly  rivalry  in  well- 
doing. And  the  advantage  can  hardly  be  over-stated  of 
the  power  of  such  an  oiganisatioa  to  bring  tc^ether 
earaeit  wnhers,  who  miglt  otherwise  have  followed 
either  a  secluded  path  or  one  cros^g  that  of  other 
woifcen ;  in  the  one  case,  occurring  most  frequently  in 
small  cemmunities,  doing  little  for  the  advance  of  faMdtt- 
genoe  and  infomation;  and  in  the  other  case,  to  widch 
large  cities  are  most  liable,  wastfay  time  and  eflbcts  vrid^ 
are  often  thwarted  by  mere  local  jealou^es. 


NOTES 

In  June  of  the  ];risciit  year  ihc  fresiiwater  jelly-fish  (/.imm^ 
iwiium  Sawtriiii)  x<i:t\i\  i:a<:K\  in  the  koy.il  li-itanical  Society's 
GardcM^  Regent's  Park,  thoo^  in  no  great  namben.  At  th» 
raggestfan  ef  Mr.  Gteige  Bad^  F.R.S.,  and  with  the  eonrteous 
asiistsnee  of  Mr.  W.  Sowoby,  a  a  sail  mmber  were  captured 
and  traniferrcd  to  the  Vfeturh  tank  In  Number  10  House  at  the 
Royal  Gurdens,  Kc*v.  Nothing  >.ii  \vn  of  their  fate  till 
about  a  week  a^,  when  it  was  observed  that  the  whole  tank 
was  swarming  with  the  pNgmy  of  the  msU  eoloay  hraoght 
from  Loudon. 

The  Local  Committee  at  York  have  been  making  laadaUe 
exertions  for  the  accoaimodation  of  tho«e  who  intead  to  be  present 
at  the  nestiflg  of  the  British  Association  next  week.  They  have 
prepared  a  looj  Mst  of  hotels  and  lodgings  with  prices,  at  flie 
same  ■-imc  ."itiiti-r;  thnt  the  price;  nf  the  1  if1t;itig,  are  hi;;hcr  th.in 
will  be  eventually  charged,  "as  there  i.s  abundance  of  good 
aceo nmodation  at  reasonable  rates."  They  have  alto  iasaed  a 
thne-tafak  of  the  airivab  and  dcfMitnres  of  tnina  St  Yarfc  stadon 
ffOB  the  principal  towaaia  the  IdagdMU,  with  ipectal  tablas  for 
the  local  line.i.  A  map  of  the  city  has  besides  been  prvpomd^ 
showing  the  situation  of  the  principal  buildings  the  meettag^ 
]>I.Kcs  of  the  various  ssetioMk  and  dw  priacipsl  hotels  of  whldi 
there  are  fourteen. 

Hw  Tlma  Geneva  eocreapondent  gives  some  farther  particu- 
Un  oooceming  Prof,  Haoul  Pictet*s  model  sttauiLT  now  iu 
course  of  con-stractim,  with  which  he  expecti  to  reach  a  speed 
of  forty  miles  an  hour,  and  which  will  make  a  trill  trip  On  thi 
lake  in  Novemlier  next.  Her  dimendoas  are— 16  autni  loi^ 
and  3-50  metres  wide.  When  lying  at  anchor  At  will  draw  33 
ceutimctrc-i  fore  and  44  ccnti:ui.-;re,  af; ;  at  full  >ipecd  I  centi- 
metre forward  and  16  centimetre^  aft.  The  engine  will  b« 
placed  amidships,  from  which  point  \»  the  <;tem  the  screw-dHfl 
and  the  keel  fem  aa  incUaed  pUne ;  the  bows  are  toogi  tapcrk 
ing,  and  wedge>sfaaped.  Praf.  Plctct  reekons  that  hb  luienlioB 
wit!  lead  to  a  great  saving  of  fuel,  laisflMKh  a.s  a  steamer  bailt 
on  his  plan,  after  being  started  with  »ay  lOO  horse-power,  may 
be  kept  up  full  speed  with  an  expenditure  of  f  irce  equal  to  thirty 
hortca.  Tlie  form  of  the  bull,  on  which  the  maintenance  of  the 
ship's  atpiililiriaai  wUl  depend,  caaaot  be  exptaiaad  widnat  a 
diagram.  Prof.  Pictet  is  qrila  eaafideat  ia  lha  saseoii  of  Us 
invention,  and  his  previoBS  seienttfie  adiiewmenis  hame  bm  so 
remarkable  that  uiany  peujile  who  cannot  follow  hia  naiOniBg 
have  no  hesitation  in  accepting  hiii  cuncluiions. 

The  inhabitants  of  Havre  are  collecting  money  for  raising  a 
•.t.Uue  t  o  Sauva..'e,  who  is  considered  in  Fitaooe  as  hafiog  l^pHed 

the  screw  to  the  propelling  of  steamers. 

A  TKLF-GRAPHic  ex|>eriinent  of  a  singular  description  was 
tried  last  week  at  the  Tr.x^dcro.  It  con4i.sls  merely  in  the 
readiag  of  large  silvered  ciac  letter.s  a  square  metre  in  size^ 
fixed  on  a  btoclientri  biard,  liy  refracting  telescopes.  This 
■Mt|nd  has  wem*^  vary  wdl  fna  the  IkocaiUro  to  the 
Paath^  a  diilaase  of  about  tee  bIIss.  The  hwcala^  an 
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of&cer  ID  the  French  service,  thinks  he  will  succeed  in  reading 
menages  lit  «  diaMMO  of  ritfynilM  nndcr  fawonble  OfCMn- 
st«ncct. 

M.  £t;otNB  GuDARD,  the  celebrated  French  aeronaut,  who 
has  been  '«»Hti|r  a!iccnt>  at  Gutha,  has  been  made  by  the  Grand 
Doke  a  kni^  of  his  order.  M.  Damenlkrs  atwthcr  French 
aSroimt,  hwniif  Mocndod  fron  Koutpditfi  Ims  bom  Icat  toe* 
ccssful.  He  was  driven  by  a  strong  wind  out  to  the  Mcdi- 
tcrraacan  Sea,  where  he  perished  according  to  ail  proba- 
bility, no  Mwt  having  boon  nooiTOd  hon  hia  np  to  the  kttoit 
date. 

An  advertuiiiK  rebide  k  drcolating  in  Uie  Karia  stcccto  lig^ited 
at  night  by  voltaic  electricity  obtained  hf  MchfOWatO  oloniiwtl. 

It  circulates  all  round  the  Boulevards. 

The  triple  granite  concentric  vaulting  of  the  St.  Gotlvard 
Tuntul,  III  the  ■[luck^rind  foruiati  in  under  Andcrmatt,  is  now 
completed,  and  as  the  ring*  previously  constructed  remain  intact, 
itItconfidentlyhopedlhntadiiEcuIty  atonetfaMlhonKfat  to  be 
innpcrable  has  been  eoaqacnd,  nnd  that  the  gmt  humel  will  be 
finUwd  bjr  Oe  cad  of  October. 

FMM  the  Report  in  the  la-st  Teclinological  Examination  of 
the  Cily  and  Guilds  of  Iiondaa  XnadtutewoteethattheBambcr  of 
cindidate)  and  eeatics  for  eundnation  have  laifely  iaeraased. 

The  results  arc  generally  bttter  than  in  the  previous  year,  tlio-jgh 
irom  the  ciaroincr's  rcporU  there  L^,  in  mtst  sub;ccL'i,  uiulU  to 
be  desired.  No  doubt  in  the  course  of  a  few  years,  when  the 
laititate  has  been  fairly  at  work,  th«  improvement  in  technical 
knowfedge  bi  the  cowntry  wHl  be  very  marked. 

A.v  official  invciti;^atiL>n  shows  that  the  phylloxera  infests  an 
area  of  over  8000  square  metres  of  the  vineyards  at  Heimenheim, 
near  Remagen,  on  the  Rhine,  Tbe  diseased  vines  were  imported 
from  Amtiia.  Eaeigetic  it^M*  beiiv  taken  for  the  annihUa- 
tkw  of  the  diaeose. 

Tbb  death  b  announced  of  Capt.  Popelin,  one  of  the  Belgian 
Afneaa  aplann,  who  had  eilabli>hed  tbe  liatioD  at  Kaiema, 
on  the  sondi-eait  dwre  of  Lake  Tanganyika,  whan^  apfamfljr, 
he  has  sooanbcd  to  fever.  Qipt.  Pbpdin  waa  only  tUitf>fignr 
years  olagb 

Ths  Briddi  Ardueologieal  Awdalion  b  hdUii«  ita  atectiiilii 

at  Malvern,  uliich  forms  aaadniraUe  centre  fcr  exCBniottS  to 
antiquities  of  all  kind^. 

TR*  "Polytochnie** cspin»  lUa  wedt,  naaiy  of  owiMdeta 
will  be  MRy  to  hear.  Tha  age  seems  to  have  omgwwn  Us  toy 
sdenoe,  thoogb  donbtlen  Ihe  institnlion  did  good  tn  tis  day  in 

paving  the  way  f  ir  llic  populariiatiun  of  real  science  In  the 
memories  of  our  older  readers  it  will  doubtless  be  associated 
widi  many  a  happy  day. 

Mr.  Wii  LiAM  Akchek,  F.R..S.,  Lil  ran.i:i  of  the  Kati  jnal 
Library  of  Ireland,  has  ju>t  i&sued  a  paiuphtct  which  wc  com- 
mend to  hia  fellow-libroriaus.  The  pamphlet  consists  of  "sug- 
fMiona  aa  to  public  libtaiy  buikiinip,  tluu-  internal  plan  and 
oowttmction,  best  adapted  to  effect  economy  of  space  (and, 
hcntc,  saving  ...f  C'l-l),  and  at  same  time  most  ci)n'iiic;\c  to 
public,  as  well  as  administrative,  convenience,  w  illi  more  cspe- 
dal  reference  to  the  National  Library  of  Ircinnd."  We  cannot 
enter  Into  the  details  discnned  by  Mr.  Archer,  but  bis  leading 
principles  as  to  arrangement  may  be  thus  mmmod  ap  in  his  own 

wor.ls  :— "  Ccnlral  rc'iiin^'  n;r>;'v;  ami  oSeCI connected,  hy  short 
and  sufticically  numcr^  u^  ra'lii,  uith  a  continooiis  circuit  of 
book-rooms  around  and  txneath  the  s^ime,  the  books  in  the 
book-raomu  00  a  greater  or  less  number  of  tiers  of  sunding 
picsiti,  these  not  mora  dmn  ti^bx  feet  high — thns  securing  the 
immense  boon  of  the  a^  olhkm  of  laddenand  gaUetio^  and  inving 
at  once  space  (and  cost)  a»  well  as  the  time  ol  the  pnblie."  Mr. 


Archer  draws  attention  to  the  fact  tliat  the  question  of  space  is 
gradaally  becoming  more  and  more  urgent  as  regards  this,  the 
only  laige  public  libiaiy  in  Iielaad,  and  that  if  the  providiiy  of 
enlaiftd  aceomaMdadoa  b  to  be  ddqtcd  oalil  a  icieaee  and 
art  mnsenm  and  a  metropolitan  school  of  art  should  be  built, 
so  as  to  hand  over  the  buildings  at  present  occupied  by  these  for 
library  purposes  it  luol<s  very  probalile  that  the  library  njUSt 
come  to  a  "  stand  still."  He  states  further  that  the  number  of 
readers  was  never  before  so  great  as  during  the  past  winter, 
tbe  evening  rcaden  having  especially  increased.  The  National 
Library  of  Ireland,  dierefore,  even  In  its  present  cramped  and 
inadequate  qoartcni  b  fulfilling  a  mbsion  of  Uiefolness. 

An  impottaM  dhcovery  has  been  made  in  the  vicinity  of 
Kemxh,  Upper  Egypt.  No  leu  than  thirty-rix  well-piCMrvod 

sarcophagi  have  been  brought  to  light.  They  almost  exclnsively 
belong  to  the  kings  and  queens  of  the  older  Thebes  Dynasty. 
They  containcil  muiumies,  papyrus  scrolls,  Osiris  >[at'actlcs  t  orr.c 
thousands),  omaoKnt-,  and  talisman?.  The  royal  names  of 
Raskenes,  Amenophis  I.,  Ahmes,  Nofretari,  Aahhotep,  Totmes 
II.  and  IIL,  Sett  I.,  Ramies  XII.,  Ffanten^  and  other  Phanoha 
are  mentioned  ia  the  texts,  and  thow  the  iatpottanoe  of  tbe  db* 
cover)'.    The  Micophagli  ntn  all  ig«nd  in  cm  tepoldnl 

chamber. 

The  "  Smithsonian  Report "  for  i8|9  aUnda  ample  erideaoc 
that  the  Smithsonmn  Institnte  continwei  to  carry  on  its  peat 
woric  with  faicreasing  eSdcsey.   Its  grants  of  money  have  been 

devoted  to  the  carrying  out  of  anthro]x>lngical  researches  and 
geographical  explorations,  and  to  the  publication  of  a  large 
number  of  works  bearing  on  the  progress  of  science.  Laigt 
additions  have  been  made  to  the  various  departments  of  the  faea 
nnseim  of  the  Inililnte.  Ite  Appendix  to  the  Report,  oeca* 
pyiiig  the  Larger  half  of  the  volume,  contains  a  number  of 
[lapurs  bearing  on  the  anthropology  of  the  North  American 
Indians,  one  paper  of  considerable  length  being  "A  Study  of 
the  Savage  Weapons  at  the  Philadelphia  Exhibition,"  by  Mr,  £. 
H.  Xri^.  Other  papers  in  the  Appendix  are :  "On  tho 
Present  Fundamental  Principles  of  Physics,"  by  Prof.  Fhuu 
Joseph  Pcsko ;  "  A  Universal  Meteorograph,  designed  for  Do- 
tadied  Ob(civatorict,"  by  Prof.  E.  S.  Holdcn. 

T»B  TramMiititt  of  the  Norfolk  and  Nonrfeh  Kataidlili 

Society  for  1880-81  eoolidBS  several  nsefnl  papers.  One  of  the 

most  interesting  is  that  of  Mr.  Southwell,  "  On  the  Extinction 
of  Species  by  the  Indirect  Acts  of  Man."  Mr.  Southwell 
adduces  a  number  of  instances  in  point,  showing  that  experi* 
mental  aodimatiaation  sometimes  leads  to  dimslroas  renilta. 
Mr.  H.  W.  Peilden  oontribates  some  remarks  on  the  Natnd 
History  of  Fran,-  }  r(  I. and.  From  the  pre:>idential  addreiB  WO 
are  glad  to  sec  thai  the  Society  continues  to  prosper. 

A  SHORT  iinw  Rgo  a  colossal  whale  was  captnred  and  UUed 
on  a  aandbaah  near  Wealeriand-Lylt  (Schleswig).    It  measared 

5  2  feet  in  length,  a6  feet  in  cimunfercQce,  and  its  tall-fin  f  panned 
{  7  feet  acre  s.    The  animal  nmst  have  entered  the  Wattcn  Se.i 
during  liigh  tide  and  lost  itself  in  shallow  water,  when  the 
receding  tide  left  it  upon  the  saad. 

TjtE  Medical  and  Sanitary  Exhihition,  organised  by  the  Com- 
mittee of  the  Parkes  Muscum,  was  open  for  the  last  time  on 
Saturday,  August  13,  whan  dm  mmber  of  vbitors,  exclusive  of 
aeaaon-ticket  bokier*,  waa  1,221.  malibig  a  total  of  M*i33 
vinton  for  the  four  weeks  during  which  the  Eidilbitlon  has  been 
open,  all  jwinj  ciuly  for  one  visit  hy  each  sc.isnn  lickct  holder, 
Ituriiij;  the  day  the  secretary,  Mr.  Mark  Judge,  visited  the 
dilTcrcrit  cxliibit  .rs  fur  tbe  purpose  of  ascertaining;  their  oinniuti 
as  to  the  success  of  the  Exhibition.  The  exliibiton  generally 
exprenad  tbemselvea  aa  well  tatiifiedwidi  the  rank,  aoae  gofaic 
SO  far  as  to  uy  that  they  had  done  an  exceptional  amount  of 
bwineu  owing  t>  the  fact  that  a  very  Lirge  proportion  of  the 
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iMton  had  ben  ctthar  awdietl  men,  wrchitecU,  or  en^neen. 
The  rcpresenutives  of  the  exhibitors,  who  bave  been  in  dail/ 
attendance  during  the  Exhibition,  marked  their  appreciation  of 
the  arraugeuienU  u.adc  for  their  couveiiieiice  by  presenting  on 
Saturday  a  somII  purse  of  gold  to  the  tuperiutendent,  Mr. 
Smithson.  The  dosing  of  the  Exhibition  was  taken  advantage 
of  by  Ibe  St  John  Ambukmoe  AnocirtkMi  to  ^vo  «  doBonstra^ 
tioo  of  afflbdanoe  pracBce,  and  daring  the  afttnocB  a  large 
number  of  the  vi  itors  assembled  in  the  consenratMy  tO  witness 
the  practice,  which  Mas  conducted  by  Major  Duncan,  Mr. 
CanUic  of  Chanug  Cross  Hospital,  Mr.  Furley,  Dr.  Crook* 
■hank,  and  Suigeon-major  Baker.  Prises  were  competed  ibc  by 
■quads  of  tb*  Gfeudier  Gutrdib  (he  nubai7  Riflei^  mod  the 
Metropolitan  Police.  Mr.  John  Eric  fitUbsen  (tbe  dMlman), 
Dr.  Poore,  Dr.  Steele,  Mr.  George  Godwin,  Mr.  Rogers  Field, 
and  other  nieml)crs  of  the  Exhibliiun  Cummitteo  were  present 
during  the  day.  It  is  expected  that  the  prizes  which  have  been 
awarded  will  be  diatrtbotcd  ot  the  Aamnd  Meeifaigor  Fukes 
Museum  in  tbe  autumn. 

The  additions  to  the  Zjological  Society's  Gardens  during  the 
poit  week  uwhide  a  Ring-tailed  Lemur  (Ltmur  tatta)  from 
Medngaair,  -ppeaenied  by  Mr.  £.  O.  fizookfield;  a  White- 
oollarcd  Mangabcjr  {Cirautiu  eeitar&i  from  Wcet  Africa,  pre- 
sented by  Mr.  James  Jameson;  a  Diana  Mnnkey  \Cereopithecus 
lihimi)  from  West  Africa,  prcscntctl  by  Mr.  Louis  Wyatt ;  a 
Macaque  Monkey  (Afatatuj  cynomoli^us)  from  India,  presented 
by  Mr.  R.  Edge ;  two  Vulpine  Phalai^ers  {PkaUii^i^  wlfima) 
from  Aaitnlk,  preMOtod  by  Mr.  Gcoig*  WUtoi  «  Lcawr  Sul- 
phnr-crested  Cockatoo  (Caeahu  smtpkitna)  fron  the  Moluccas, 
presented  by  Mr^.  Heard;  two  Wonga-wonga  Pigeons  {Leuc^ 
tarda  f>uaia)  from  New  South  Wales,  presented  by  Mr.  J. 
Burnham;  a  Royal  I'ython  {Python  rtj^iui)  from  Wcit  Africa, 
presented  by  Mr.  G.  H.  Garrett  ;  a  Grey  Parrot  {Psittacus  tri- 
tkatut)  from  West  Africa,  deposited ;  a  Lesser  White-nosed 
Monkey  \Ctrcopiihtctu  fOattruta),  two  Pluto  Moakeys  (Cerco- 
pUkecus  pluto)  from  We^t  Afric.i,  ]iurch.ised;  a  2^bu  (/?« 
indkui),  a  Pampas  Deer  {Cariacus  campestrit),  bom  in  tbe 
Gardens.  Among <4  the  additioos  to  the  luscctarium  during  the 
part  week  are  papas  ^AUatm  tmnin  (one  of  which  has  since 
«amg!ed)  end  Omltamtpm  ixiom,  tnm  Bradl ;  brvie  oF  the 
Madder  Hawk-Moth  {DeUtphila  /^alit),  the  Death's-head  H.i\v  k- 
VLtfSx  {Aeketvntia  «tropas),  the  Poplar  HaHk-Moth  {SmerintAus 
Populi),  and  Kox  Moth  (/!omh'x  rul'i),  andpccfeotiuaclioflhe 
Water  Stick-insect  {Hajiatm  liiuaris). 


PHYSICAL  NOTES 

M.  SAXVHw  of  Ghent,  has  brought  before  the  Belgium 
Aendemy  a  m^bod  of  registeriiuj  telegraphic  Mgnals  received 
tttw^h  the  mirror  salvMooietcr  {BuU^  Noi.  Oa  the  screen 
caerinng  the  li^ht  are  fixed  two  adeohim  c£meBls,OBe  to  the 
the  other  to  the  left.  When  eidicr  ii  iUmeimted  its 
eoateetivity  of  eoane  laeieeeei,  ead  it  aets  ns  e  iday  oa  an 
*  dectro-magatLwUdeaoaaaaManedotordaditobeaHifced 
00  paper.  There  are  two  local  hatterie^  oae  baviae  <wo  dr- 
cuit-',  which  pas<  thxo^^  (he  ailiiiiDB  {wMae  and  the  electro- 
magnets, while  tbe  other  b  fteflm  eketnxhendcal  writiBg.  In 
this  latter,  a  band  of  piper  saturated  with  iodide  of  peluiium 
passes  contitiuju<ly  over  a  small  copper  cylinder  wUn  to  con- 
nected with  one  pjle  of  the  second  battery.  Above  the  paper 
are  tbe  ends  of  the  armatures  of  the  electro-magnets ;  to  one  is 
anached  a  vertical  platinua  rod,  to  the  other  a  small  triangle 
with  platinum  fao-se  (h  :)ri2aatal).  The  rod  and  tnangle  are  con- 
nected, thnn^di  the  armatures,  w  iih  the  other  p^  of  the  second 
battery,  and  ttey  press  the  paper  baud  the  cylinder  each  time 
the  armatures  are  attracted,  giving  a  dot  or  a  da.sh  as  the  case 
may  be.  The  dashes,  instead  of  Ixing  lonjiludinal,  are  at  right 
angles  to  the  length.  If  the  ordinary  kmp  of  the  galvanometer 
be  replaced  by  sunlight  or  lune-light,  the  electro-magnets  (M. 
Samuel  points  out)  maj  be  actuated  directly  without  use  of  a 
CPbauMMMriefaqr;  Belrs  MlBihiB dementi h*<rii« an amage 


resiatanoe  of  edy  190  ehms  la  nalighi^  aol  300  ohaia  la 
darirnm. 

Ah  evaporimetcr  with  ooactant  level  has  been  recently  da- 
scribed  by  FeoC  Femfaml  {ftmk  LttA^  vol.  xiv.  ftae.  s.'d). 
It  coosiBts  of  aa  oblong  wooden  caia  iridi  a  brass  spiral  daaeead- 
iflfiBtoitliNwi  a  micromelrie  iciew.  Tbe  ^bal  cacrita  at  Its 
lower  end  a  small  gla>s  veael  wUeh  aets  as  leedar.  A  ^aaa 
stpboa  eaMadioatwards  hoiitoatelly  fkom  theliDeder»  and  has  at 
its  onier  ad  a  tmall  cap^  in  wMdi  dm  ewtpaiation  takes  pkoe. 
As  the  water  evanantei  in  the  cap  the  feeder  to  lightened,  and 
rises  by  action  oTIhe  spiral,  tbaa  heaping  (he  lewd  constant.  A 
fine  layer  of  oil  in  ue  feeder  piwents  evapomtion  from  iU 
water-surface.  There  are  guidea  to  eoatrol  the  vertical  move* 
ments  of  the  feeder,  which,  mofeoWTt  are  indicated  by  means  of 
a  weighted  thread,  affecting  an  ealenal  index  on  a  disk.  The 
eraduatioBof  die  imtnuucnt  is  capresaid  in  millimetres  of  Uie 
hcigbt  of  watar  in  the  evapotatiag  vesad. 

SiGNuR  MAI;ri  (A'i!'.  -SVi.  Imt.  N  '.  11]  obt.-un.'i  an  economi- 
cal and  very  compact  battery  carbon,  iiitin..itcly  uiiitci  with  the 
clcctri:ilc,  a.>i  fuUows  ;  —  I  ir.cly-iio«dered  j;ra[il;i!c  mixed  with 
an  equal  w  cij^ht  of  .suljihur  ('.vhich  ihould  be  free  from  carbonates), 
and  the  niixlure  ii  heated  in  an  iron  ve--scl  untd  cnijilcte  fnsicn 
<jf  the  bulphur.  The  temrcraturc  .should  not  be  raised  beyond 
r  xj'.  When  the  mas';  i-i  fluid  it  is  i>oured  into  a  suitable  metal- 
hc  ninuld,  and  a  thick  copper  wire,  bent  ligza^,  ii  ((uickly  in- 
ii-rlcti,  .-.  i>aj-t  bcin^  Icfs  projecting.  Tlie  mass  is  le!  cool  slowly: 
thuii  it  iM  c.i  Uy  drawn  from  the  mould  and  is  ready  foi  use. 
riif  t:  L.irboiu.  have  a  conductivity  practically  equal  to  that  of 
retort  carlxin,  and  are  more  electro-negative,  consequently  better 
adapted  for  electromotive  force.  Coke-powder  cannot  be  silb* 
stttuted  for  graphite,  because  it  has  too  little  conducting  power. 
By  increasing  toe  proportion  of  sulphur,  (he  resists  nor  may  be 
increased  at  wiU,  and  strong  resistances  nuqr  be  Ana  easQy  pre- 
pared in  place  of  resistance-coik  uf  copper  wire.  (8.  muA 
further  indicates  a  way  of  utilising  graphite  in  ooostiacdon  of  a 
miner's  fuse.) 

Rkpkatikc  Mercadier's  experiments  in  which  an  intermittent 
beam  meeta  wiffTT*^  a  surface  within  a  glass  tube  c^.ntaining 
aqueous  or  ammoniacal  vapour,  and  furnished  with  an  ear  tube. 
Prof.  Mugna  lately  {Riv.  Sd.  Ind.  No.  II )  made  the  effects 
much  better  heard  by  attaching  a  small  microphone  to  an  clastic 
membrane  closing  the  tube  ;  and  it  was  possible  t<i  oi>crate  at 
;uch  distance  from  the  inlcmiptiug  a|>paratus,  that  ii-s  noise  was 
no  longer  disturbinj;.  Prof.  Magna  further  ex])erimenled  by 
suipcndin^  horiiontally  from  a  cocdoiv fibre,  within  a  t;la.'is  case, 
a  short  line  glass  rod,  with  terminal  l.r-;;ni.v  of  c  ud  or  jjlass,  or 
\ery  line  metallic  foil.    .An  intcnrnttciil  beiui  sent  against  one 

:;ie  laaiin.T  when  they  ucre  in  ft  )Ki5.ition  parallel  to  the  wheel 
drove  the  .system  rjuiid  in  direclion  of  the  beam,  indicating 
(the  author  condderi)  a  direct  action  of  the  latter.  An  air- 
curre.it  due  to  thermal  action  should  produce  tbe  opposite 
n  u  ii.  BcaUei^  the  pheneaienon  fa  ada  better  when  the  air  is 
rarefied. 

IM  a  note  to  Oe  Vienna  Acadenty,  Dr.  Margnles  calls  atten- 
tion to  the  beaatifnl  figures  that  are  produced  in  glycerine,  when 
die  liii«d  is  moved  in  a  regular  way,  by  rotati  on  of  a  disk  in 
contact  with  it.  These  figures  aflord  an  iiiqgbt  into  the  Conn 
of  die  rarfices  and  paths  of  the  CBirenta.  Tneyarednetodw 

water  contained  in  the  glycerine. 

The  method  described  by  Herrcn  KirchhofiT  and  Hahnemann 
last  year  for  dctermiuint;  the  heat-conduclivity  of  metals,  has 
lieen  applied  by  thcni  (  U'ud.  Ann.,  No.  7)  to  three  varieties  of 
iron,  and  to  lead,  tin,  zinc,  and  copper  ;  and  the  electric  con- 
ductivity of  these  metals  has  alsD  been  measured.  The  conclu- 
sion is  that  the  ratio  of  these  conductivities  is  in  general  constant 
in  these  dilTcrcnt  metals,  with  exception  of  Iron,  and  it  is  thought 
the  exception  may  be  connected  with  magnetic  properties.  Merr 
H.  F.  Weber's  result  di-a^recs  with  this,  for  he  finds  the  ratio 
to  be  a  linear  function  of  the  product  of  specific  beat  end 
density.  The  authors  are  Unable  to  discover  the  cause  of  this 
discrepance. 

An  initial  attempt  to  elucidate  the  ratio  of  the  specific  heat  of 
liquid  organic  compounds  to  their  composition  has  been  made 
by  Herr  von  Kci5(*fW.  Ann.,  No.  7).  It  appears  from  his 
researches  that  tbe  difference  of  tbe  molcculat  heat  of  homologous 
fftmroBiH*  at  30°  hoiliog  pi^t  and  from  xo*  to  too*,  is  veiy 
i^idart  la  die  foimer  caK  it  b  8«  and  n.  die  fatter  1%. 


Digitized  by  Google 


388 


NATURE 


\AuguU  25,  188 1 


Aloobob  fonn  an  except  in,  haMn^  a  ci'mparalivdy  lu;;h 
specific  heat  ;  ihcy  gave  t!se  diltcrttii.C'.  9  "  ami  S"5  rcs^><.v;'ivcly. 
Isomeric  sub^,;,-»nco:•  uf  iicnitar  c iniposiiioii  li.ue  the  ^au  e  tnole- 
cuJar  heat,  « hilc  tho  e  of  unliLe  composition  have 'a  dilleretit. 
In  the  tables  which  j^ivc  carbon  and  hydrogen  differences  there 
are  exceptions  along  with  rcguhuitv.  For  a  right  development 
of  the  theory  Hcfftmi  lUls  IMiUMtaioiecxMidedobtcnntum 
is  necniaij. 

Tmidea  of  qa;i.litativc  analysis  of  substances  by  adoOSOOpical 
esamiaAtion  of  crystalline  forms  is  worked  out  to  somecstent  by 
Mecr  Lehauinn  {WUd.  Ami.,  Na  7).  A  shallow  waleli«flus 
is  iobHitiited  lor  the  cover  ghus,  and  serves  for  turning  otct  in 
viriooivniys  the  crystals  whkfa  form  in  the  inclosed  ^olation. 
The  domain  of  r^nlar  forms  is  avoided  as  niuuitable,  and  only 
irrccular  forms  olwerved — the  so-called  growth-lormN,  civstal 
skeletons,  trichites,  &c.,  produced  bv  acoeleratioa  of  crystuliM- 
tion,  viscosity,  and  s-)  on.  For  details  of  Herr  Luuib's 
uMtliod  and  apparatas  we  mast  refer  to  his  paper. 

Hm  ScHinua  liaa  laulir  dacfilwd  to  Um  Hnngariau 
Academf  «f  Sdenees  \,Wki,  Amtt  H  ■  namiy  ak-pomp 
which  worb  amnmartraPT,  aad  in  wUcfc  all  greased  ^ass  com- 
fainatloaa  ai*  dbpaued  with,  the  bemMtb  domre  facing  eflected 
irith  only  ^Ma  aad  mercuiy.  The  evaeaaiing  power  of  the 
I  was  aot  tncUj  neaswed ;  flMN  IK  prooft  that  it  is 


in  hti^hi  (layii^^ht  and  the darkodBg  ia 

unl.nown  as  before. 


Mr.  J.  MiLNK  has  written  a  careful  account  of  the  vcrtica 
and  honrontal  motions  accouijianyin);  the  earthquake  of  March 
8,  1881,  in  Japoui.  This  is  believed  to  be  the  lir.-l  eiirihiiuake  in 
which  a  complete  continuous  record  of  luith  couiponents  of  the 
Biotiott  has  been  obtained  for  a  period  exceeding  twenty- five 
aeooads.  The  acttial  msjdmtun  dL<>placement  appeared  to  be 
abovt  I  '33  millimx.,  recurring  at  the  rate  of  abont  seven  vibra- 
dons  ia  five  seconds.  From  the  phenomena  of  this  shock,  ard 
M  <apwiawnt<  on  artificial  earthaiukes  produced  by 
J  aa  Im  Ml  weighing  about  one  ton  nil  from  a  height  of 
I  dir^fiva  faet|  Mr.  Milne  argues  that  the  warn  that  are 
feh  are  tnmmmt  to  the  fine  of  propagation  of  the  shock. 


BIOLOGICAL  NOTES 

RnAnoNt  BsrwuN  thb  Cranium  and  the  Risr  or 
THB  SxsLnoM.— These  idaiions  form  the  subject  of  a  pap^r 
bv  M.  Manoavricr,  n>d  at  the  last  oicctiag  of  the  French  Asso- 
ciatipB.  The  foOMriac  an  the  antbor's  conclusions :—  i.  The 
weichl  of  Uk  craalam  varies  ia  a  geneial  way,  with  the  weight 
of  Oe  AdetoB,  hat  aot  flfopoitfaMaa%  like  the  weight  of  the 
teala.  9.  Hie  wd^l  or  the  skdctmi,  tat  the  aaanm,  in  a 
given  race,  varies  nearly  in  preportion  |o  the  w«^t  of  the 
femtir.  x.  The  weight  of  M  nahim  b  fieater  rdatlvcly  to 
that  of  the  femur,  the  lifter  the  tatler  is.  J.  Iltt  weight  of 
the  craoinm  is  much  more  ooaiidenifak  icbriiTdy  to  tlwt  of  the 
femur  in  woman  than  in  man.  5.  This  sexual  difference  is  ^o 
pronouDoed  that  it  constitutes  one  of  the  beat  secondary  sexual 
cbaracttrs.  About  82  women  in  100  have  the  cranium  heavier 
than  the  two  femur*,  while  83  men  in  100  have  it  liKhter.  6. 
The  lower  jaw  is  heavier  relativelr  to  the  cranium  in  the  anthro- 
poid! thaa  ia  man,  is  ii  ferior  than  in  civilised  races,  in  man  than 
u  waeun,  and  in  the  adalt  thaa  ia  the  child.  7.  The  weiglkt 
«f  (heeroninm  it  smaller  reiathMfy  to  that  of  thekwrr  jew,  the 
h«nier  the  latter  is,  fte. 

IteCOMVE  Chancis  of  AxoLOTU— Prof.  Scmficr  has 
laialf  BaBMliml  axoloiJ  with  regard  to  the  taflaenee  of  light  on 
ita  eoloor  ( W&nburg  Pkys.  med.  G<i.).  When  young  axolotl 
annared  in  darki'css  they  become  quite  dark  ;  nearly  as  dark 
ia  nd  light ;  i«  yellow,  on  the  other  hand,  pretty  bright ;  and 
■St  hi  bri|dit  daylight  The  difiraoe  is  eoaaectad  not 
.  with  the  earoaatk  liuwtion  fouad  ia  mioai  degwca  fa 
aU  amnhiUa,  bat  on  proaM«cad  teaaifiaii  of  a  peciHar  diCiise 
ycUowiih  «MB  edoaifag  amtlv.  lacifeie  of  wUte,  aad  diminu- 
tion of  danc  dmaaaliMpheie^,  Farther,  when  axolotl  are  exposed 
to  di^i^  ia  white  dWfaea  cowered  wta  while  paper,  mn^  lesa 
daifc  plpneat  forms  in  ihea  than  when  they  ate  kept  in  white 
dishes  wiOonl  a  paper  cover  (other  things  equal) ;  though  b  the 
latter  case  they  are  apparently  exposed  to  the  SMMt  fartem e  light ; 
these  darker  axolotl  are,  however,  still  nmeh  hrlghler  than  mow 
reared  in  red  light  or  in  darkness.  Siaee  (aa  eneiiaent  showed) 
the  white  covering  paper  let  throimh  maa  lipil,  hat  very  little 
of  Ae  chemical  ray^  tt  appean  diat  chemieal  im  nlay  a*  part 
ia  thafionaatioa of  pigment.  Bat  Oecaoct  el  thenbite^ 


SiREix>N  Lichenoides.— Mr.  W.  E.  Carlin  publishes  in  tbc 

iuue  number  of  the  PrMeidingt  of  the  Uaitod  States  National 
fuseom  some  very  iDtere<>ting  details  about  this  fcmarlutble 
form.  Its  chief  habitat  is  a  body  of  water  some  two  and  a  half 
miles  in  circumference  called  Como  Like.  This  has  no  known 
outlet,  but  is  fed  by  a  perennial  stream  of  pure  spring '«  atcr. 
Tbc  lake  is  shallow,  aad  its  water  vcty  strongly  impreg- 
nated with  an  alkali ;  it  is  very  disagreeable  to  the  tiutc. 
The Siredon  never  enter  the  f re  b water  stream;  they  abound 
in  the  alkaline  waters  of  the  lake  in  immense  numbers. 
When  about  one  hundred  and  fifty  w  ere  placed  in  fresh  water 
they  seemed  to  suffer  no  inconvenience,  but  it  had  a  remarkable 
effect  in  ha.stening  their  metamorphosis  into  the  Amblystosna 
form.  Of  an  eciual  number  kept  in  fresh  water  and  in  the  lake 
water,  quite  a  chanjjc  occurred  with  the  former  after  tw  cnty-foBr 
hourv,  while  the  latter  showed  no  change  after  several  days  of 
captivity.  Tho  e  lh:il  were  kej  t  "cll  fei!  in  jars  Usually  began 
to  show  a  slight  change  in  fr  jm  two  to  tlirce  weeks  .md  all  of 
them  complc  ed  the  cliange  into  the  .Vnil  ly--;! i  in  i  .e  si« 
week',  while  in  'omc  i.rpr.  n  'I  syxviii'ly  :ed,  there  were  but 
three  chaiigc-S  in  three  i-.joiith'..     S  [  ifc  inu-n-.  kept  in  captivity 

became  quite  latne,  c  11  Itirnmi;  to  knew  that  tapping  the  jar  in 
which  thcv  were,  tt.eAiit  a  ily,  ami,  rising;  to  the  wwfarr^  wonld 
snap  at  whatever  they  ^aw-  tir^t,  pencil  or  dy. 

Fish  Mobtality  in  THKGvtf  OV  MtaoeQ.— We  gleaa  a 

few  more  particular;!  as  to  this  straiMi  mortality  from  the  June 
Prtxtediugs  of  the  United  .States  Nanoaal  Museum.  The  fisliing 
interest  of  Key  West  is  an  important  one,  supplying  thoa.sands 
with  the  means  of  subsistence.  The  fishermen  state  that  a  vol- 
canic spring  exists,  the  waters  from  which  are  of  a  hirh  tempera 
ture.  The  polluted  waters  are  of  a  red  brick  colour ;  then 
influence  is  seen  for  a  dis.taaoe  of  aoo  mile*.  A  scant  supply  of 
sea  water  fimm  the  Gulf  of  Mexico  sent  to  Washington  was 
examined  by  Mr.  F.  M.  Endlich  of  the  Smithsonian  Institution. 
That  in  which  the  fish  died  (A)  contained  a  large  quantity  of 
algie  and  infosoria,  and  ths  pure  water  (B)  had  noae.  Tnej 
gave  At  fbtievring  mn^rtii  3'— 


Spec,  grav  

Solids  per  cent  

Ferric  coinp'  h.  ;ier  cent 
Injurious  organic  matters 


A. 

01106 
ratio  =  3 


B. 

4»095 
0*07x4 

~3 


Even  on  spectro-copic  analyalB  Mr.  Endlich  conld  not  find  in  A 

any  mineral  con<.tiluent  which  could  noxiously  aflect  the  fisb. 
and  he  thinks  that  death  niu>>t  be  caused  by  parasitic  algx,  •.vhr.i- 
Surgeon  Glazier  agrees  v  ith  the  preralerit  opinion  thai  the 
catastrophe  is  due  to  the  salt  \  ater  bein^  impregnated  with 
Ra^es  cli'^charj:;ed  from  vi  Icanic  or  gcy^cr  like  sprini;^.  Durinir 
N'ovemlier  last  the  wafers  of  Tampa,  Sarasotn,  aiirl  Charlotte 
Harbour  were  covered  with  thou'-ands  of  dead  fish,  and  the 
stench  was  quite  overpowering. 

The  Blood  op  Insects. — Operating  with  the  larva  of  (hyrta 
naskornis,  M.  Fredericq  has  ouerved  \B*>H.  Bttg.  Arad.\  that 
the  lilood  of  the  animal,  drawn  off  in  a  small  gloss  cannula,  is 
a  colourless  liquid,  bat  on  expoaare  to  the  air  presently  takce  a 
decided  broxi  n  e  lour,  and  coagnlate5.  The  coloration  he  re- 
Kards  as  a  purely  cadaveric  phenomenon.  The  fubstance  which 
becomes  Krown  is  probably  formed  in  the  moment  of  crjogulatioii, 
and  does  not  serve  in  the  tody  as  a  vehicle  between  the  external 
air  and  the  tla  ues,  like  ><r»uyM*ii  in  Vertebrates  and  many 
Annelid<,  h^mocYonin  in  Crustaoeani^  ftc  When  the  Urva  )< 
kei  t  a  quarter  01  an  hour  in  hot  water  (50*  to  55°),  the  blood 
extracted  does  aot  coagulate  or  become  brown.  Once  the  mb- 
stonce  which  browns  u  produced,  even  a  boiling  temperature 
does  not  prevent  its  browning.  The  brown  substance  once 
formed  is  very  stable,  not  being  decomposed  ettber  by  adds  or 
alkalies,  and  not  made  colourless  by  being  submitted  to  vacaam 
or  kept  in  a  closed  vessel.  The  exUteoce  of  an  intermediary  in 
ia'-ccts  corresponding  to  haemoglobin  M.  Fredericq  thinks  very 
problematical  in  view  of  the  anatomical  mtcm,  leuang  air  peae- 
tiati  lain  the  heart  «f  ihetimaea. 

Nsw  Ptckoooniim.— Thertaalt  of  tihe  wwnhiatioB  of  the 
coOeetion  ef  Fycaognns  made  dnrfng  Aa  of  the  U.S. 
steamer  AUr  w  R&and  B.  Wbon,  Ins  Jaat  been  pitblbhed  xs 
Na  19,  fol.  viH.  «f  the  Harvnd  CoUcge  Mnaenns  BtiBtiin. 
Thia  colleetiasi  waa  fiooBd  to  poawm  feiMies  of  cwuideraMe 
interest,  end  ihoagh  the  species  in  it  were  finr,  same  of  61cm 
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were  of  remarkable  >uc,  quite  c  jIossaI  in  comiarison  with 
shallow  water  ur  litt  .ral  forms.  Of  the  three  >peciei  of  Colos- 
sendei'',  two  of  which  are  described  new,  the  smalleyt  bxs  a 
span  of  14  cm.  hclwccn  the  lips  uf  it^  l  ut-itrctched  Ic^'^,  «  hile 
the  largest  has  an  extent  fi  ur  tunes  .vs  t^cat.  A  new  t;'-iju  , 
(Scscorhyncltus)  lias  t  een  e  t.il  U  hed  for  a  sjjccio  with  .i  spau  of 


19  cm.,  a  gigantic  su  e 
near&it  aihe-*.  "^^ 


i  .^red  with  the  dimeiiiiuti&  of  it.s 


The  uii)-,t  al  uiiij.uit  species  of  Nymphon  is  the 
largest  of  that  cxie:i<i\L-  :;cinr  .  one  species  of  a  new  genus 
(Pallenopsi-)  l--  more  tli-in  twice  .1$  large  a*  any  of  the  spccieii  of 
allied  genera,  !,nch  as  i'allene,  which  are  known  only  lirom  the 
littoral  20ue.  It  Ls  farther  ititcre^tin^  to  note  that  in  a  nnmber 
of  forms  the  visual  organs  (ocelli)  are  either  rudimentary  and 
destitote  of  pigment,  or  are  entliely  abaent  In  Pallenopsix, 
however,  the  ocelli  are  reladvely  of  onnsually  gmt  mm.  The 
species  of  Scsmrhjncbos  aad  Cokwsendeis  show  clemly  from 
anatomioal  eridem  Um  cenpiele  independcaoi  of  the  accessory 
tags  aad  tbc  first  pair  of  ambulatofy  1ms  » l»d  ten  already 
pie««d  hgr  Oohm  from  embfrologieal  oata,  b  all  euea  tM 
palpi  and  aeoeiaorT  legs  are  sappliied  whb  oemt  fnm  the 
lion,  and  thb  Mtar  ifann  in  the  ado] 


OBSlion, 

being  COmpoMO  Ot  two  MMMMU  gang; 

tbat  mere  are  in  tbc  knm  cf  Adiuiataio 


adoll  M 


tioo  hafirat  iBlcffaat»  hai 
of  these  n^BBocoM  wiA  Ike  Aiadiaida.  Ifr.' 
tot  spades  or  nUch  one  balf  are  gjhrcn  ai  mv,  and  utt 

%ures. 

New  Zealand  DESMtDS. — A<;  a  contribution  to  our  know- 
ledge of  the  pretty  green  iiniccHtiLir  :x\^7o  known  .is  Desuiid';, 
which  are  to  i  e  met  with  in  New  /calanil,  Mr.  Maskell'-.  pa|>er 
in  the  recently-published  volume  of  the  7>i;/;  ■  j.ViVw  of  the  New 
Zealand  Institute  is  most  welcome.  It  wouM  seem  to  render 
more  than  probable  the  idea  that  these  minute  alj;x  are  to  a  lar^e 
extent  co.smopolitan.  The  author  i-.  evidently  under  great  di». 
advantage  as  to  identifying  the  species  he  meets  with,  but  this  is 
to  a  great  extent  done  away  witn  by  his  fairly  careful  descrip- 
tiotts  and  aeconte  (a*  to  ontlinc)  figtn'es.  He  enumerates 
between  sfatty  and  snttr-five  species,  some  of  which  are  very 
noteworthy  and  fine  additions  to  the  list  of  Dcimids ;  thus 
undulatmm  is  a  highly  interesting  new  specie*:. 
Jrithcerai  biiientattim  is  not  only  a  very  distinct,  but  ako  a  very 
wmis  new  species,  ami  equally  distinct  as  a  species  is  his  Clot' 
kritmtiltmmm.  Donhtkai  a  moea  prolonged  search  in  fresh 
localitkt  will  enaUt  tha  author  to  add^  many  old  and  nevrspe^ 
deatotb*  Uat.  H«  may  feel  sure  that  hk  farther  reicaicfaa*  will 
be  InAed  fer  wllh  intemt  by  those  w«iUng  at  Ae  fknhwaler 
alga?  in  Europe. 

PROTOri..\iM  '  TAINED  WHILST  I.tVlNO. — Mr.  I..  F.  Ilcnnr- 
guy  publishes  the  result  of  some  cx|'-criiiients  made  on  liviiiLj 
infasoria,  in  wliich  he  confinni  the  ohscrv.itions  of  IJr.mdt,  made 
in  1^79,  that  an  r-.^.iitLUs  solution  of  aiiil.ne  1  r.nvn,  known  in 
commerce  .1-  il.-^iiiArck  brown,  will  ^ivc  an  intense  brownish- 
yellow  c  ilmir  :ii  the  pr  itojihism  of  the  infusoria  without  iu 
any  way  interfering  with  their  enjuyracnt  of  life.  The  colora- 
tion first  appears  in  the  v.^cu.  Il^s  of  the  protoplasm,  then  this 
Utter  is  itself  strincd,  the  mulIcu...  being  mo*t  generally  not  .it 
first  coloured,  .ind  so  being  made  more  conspicuous.  Kxj.cn- 
mentsmadc  on  vegetable  protoplaim  seemed  to  exhibit  the  same 
result. 


LARGE  TELESCOPES^ 

^THB  Mall  MBCrat  of  work  acconi  I  li  i  h- d  w  ith  large  telescopes 
*  ^  has  often  been  the  sobjrct  of  uuf.iv  ,urablc  comment.  This 
Ctilldsn  applies  with  especial  f  iric  in  AMcrica,  where  there 
■W  nearly  a  dozen  telescopes  hrivin^;  .m  aperture  of  a  foot  or 
over,  betjdei  two  of  tbe  largest  size  now  in  ci  ur  e  of  construc- 
tion, and  two  of  twenty-^ix  and  twenty-f.  ur  inche-i  ajierture 
whi^ ase  nnnKmled  and  have  been  for  several  years  perfectly 
WlfWi  Anong  lo^^manv  it  seems  as  if  one  might  he  spared  for 
nttialof  the  following  pun, '  which,  if  successful,  would  produce 
at  a  null  aapeme  far  more  work  than  could  be  obuin  a  with  a 


jof  ibanMul  form. 
Snppose  that  the  telescope  is  placed  horizontally  at  right 
aMlea  to  the  meridian,  and  that  a  plane  reflector  inclined  to  its 
«IM  hf  4S»  Ls  placed  ia  float  of  it.   This  reflector  may  resolve 
MmM  «n  aiis  coineiding  with  that  of  the  tek-scofc.   .'^nch  .1 
lo  timit  instnunents,  and  givn  much 
'  Br  BdawdC  PUnfav,  ssaanaaieMad hr  As aadw. 


satisfactioBlaOe  meri<Ii.in  i  ^  tometer  of  the  Harvard  College 
Observatory.  The  priiiui|i.Tl  . niticulty  with  a  large  in  tnimeat 
woul'l  lie  in  the  ilexure  of  tin.-  rdlector.  I  his  liitVicnlty  has  how- 
ever ticen  overcome  in  a  sreat  measure  in  rcllectiny  telescopes  by 
v.irir]us  iDi^cnious  devices.  In  the  jiresctu  case,  sitKe  the 
rcllector  lol-itcs  only  around  on»  axis  niMcad  of  two,  the 
problem  is  much  simplifted.  A  slight  motion  al  right  angles  of 
perhaps  5*  would  be  a  great  conTeniencc,  as  will  be  shown 
below,  and  would  probably  be  imufhdent  to  materially  afleet  the 
flexure.  It  may  be  said  that  it  is  more  difficult  to  make  a  [dane 
surface  than  one  that  is  carved.  But  tbe  principal  effect  of  a 
sliKht  curvaiurc  would  be  to  chance  the  focus  of  the  telescope, 
tbenbeiration  being  nuuh  less  than  the  effect  of  tbe  varymg 
flexure.  Let  nt  admit,  however,  that  the  best  definition  cannot 
be  obtained,  ia  considering  the  purpose:!  to  which  aaah  OB 
instntment  ooiild  be  applied  without  disadvantage. 

&fany  advantages  will  be  apparent  00  comparing  tfldi  a 
moiwting  with  aa  eqaatorial.  GreU  stcadiaeiB  wc«Id  be  1 
liaee  Ike  ' 
woddbo] 


enoai^ 

liMpir 


nanor  tmdd  bo  the       fOrthM  Moved,  nd  thi.s 

■lie  doawirfU  b  mmkiM^  difiaillf>,  Ike  Bferar 
pnteeted  bra  nail  abed,  of  which  the  voef  ooelibc 


pioleetedhyanailabed,  of  wUch  the  voef  ooelibc 
.  lOfid.  It  woolillhciefore  be  opened  and  ready  fornse 
iaaTCijrrihorttlBie,  aad«o«ld  (niiclily  tahe  tko  temperatnre  of 
OaaBRoaadingair.  The  ohjeofcifaM  woaid  be  noaated  directly 
•poB  a  soaoad  pier,  aad,  aa  kvoddaat  ho  amed,  wonid  be 
iafHyllldedugprof  aaddaat  Ibo  tnfeo  ooaid  be  aude  off 
thscrflAarfanpaaiiflOBalerial,  aillifemie  fa  of  no  inpoct* 
aaoe.  ItceoM  aaai^i  be  protected  from  the  diangea  of  the  tem» 
peratme  •»  liouUliuiiM  n  tte  tabe  of  a  kige  eonatoriaL  If 
preferred  It  oMitefMi  be  etbaaHodofair.crliiJed  with  hydro- 
gen,  aad  the  aftet  of  tike  dangM  of  teiapeiatmo  thas  gmdf 
red  need. 

The  eyepiece  could  be  monnted  on  a  third  pier,  and  would  be 
so  far  distant  boriaoatally  from  the  mirror  and  ohject-glaw  dwt 
there  is  no  reason  that  it  should  not  be  inclosed  in  a  room  wUlh 
may  be  warmed.  The  comfort  in  winter  of  »  orking  in  a  warm 
room  will  te  appreciated  by  tho«e  who  have  used  a  large  tele- 
scope in  a  cold  climate.  The  result  v,  sure  to  be  an  increased 
precision  in  the  observation<,  and  a  po-sibiHty  of  prolonging 
them  over  hmger  intervals.  A  •imilar  effect  b  prodaced  by  the 
constant  direction  of  the  line  of  siglit  No  especial  observing 
chak  is  needed.  There  is  no  linut  to  the  sise  of  the  attad- 
meats  which  may  be  made  to  the  eyepiece,  sokc  they  need  not 
benunred.  H  is  is  a  great  advantage  in  certain  speetnwcopio 
aad  pliotoinrii  c  uci^wemcnts.  A  strong  wina  Interferes 
serioai^Iy  with  many  observations,  as  it  is  impcasible  to  make  a 
te:e  L  Q>c  o  stiff  that  it  will  not  be  shaken  by  sudden  gus».  In 
the  I'lan  here  proposed  the  mirror  alone  is  exposed,  and  its  sw- 
frce  is  too  small  to  give  trouble. 

By  means  of  a  lot^  handle  the  position  of  the  mtrror  may  be 
regulated  from  the  eye-end,  and  the  declination  of  the  object 
observed  rear!  by  .small  telescopes.  If  the  mirror  can  be  moved 
at  right  angles  to  the  meridian  5*  from  its  central  position,  an 
object  at  the  criuator  may  be  followed  for  forty  minutes,  and 
other  objects  for  a  lonj.;er  period.  Without  th  s  motion  an  object 
may  be  followed  for  three  or  four  minutes  by  movinj;  the  eye- 
i'i'ce  nh  ne.  C  lockw  ork  may  be  applied  to  ilie  rniir  ir,  ir  less 
easily  to  the  eyepiece.  The  ff^r?.!  lenp'h  nny  \  -c  increa-cd  alino-t 
indefinitely  if  desired,  and  .^r  :  in  ailv:ui'r«,;es  will  he  thus 
attained  in  the  diminution  in  the  defects  of  the  object-ylas.«,  al- 
though  those  of  the  reflector  will  not  be  affected.  If  the  telescope 
is  to  l>e  erected  at  agre.it  elevation  the  advantafjcs  of  the  pre- 
sent pl.-xn  .Tre  at  once  apparent.  Many  nijjhts  of  observation 
Would  be  secured  which  otherwise  wouhl  be  l.i-.t  owing  to  the 
wind  and  cold.  Tbe  simplicity  in  the  c.  nstnicti  m  of  the  build- 
ing would  be  a  great  advantage,  as  a  lar^je  dome  in  so  exposed  a 
situatirin  would  l>e  kej^  free  from  snow  with  Uiuch  difficulty, 
and  miijht  he  a  sf  urce  of  danger  in  winter  -tnrm".  If  found 
impracticabk  'o  ob-erve  doriltg  the  winter,  it  would  be  possible 
to  have  a  dni  lic^te  mounting  below,  and  remove  the  lens  and 
mirror  fnm  one  t"  the  other. 

It  is;  evident  that  the  savine  of  cost  would  be  very  great,  not 
only  in  the  observatory  building  aad  doai%  hat  la  tbo  lllhlt 
observing  chair,  clockwork,  &c. 

If  a  reflector  could  be  constructed  whose  surface  was  the  por- 
tion of  a  paraboloiil  whose  abscissa  efloalled  that  of  the  focus, 
the  instrument  corld  be  much  simplifieo.  No  object-glass  would 
then  be  required,  *Jje  reflector  taking  the  place  both  of  mirror 
anilena.  All  tbe  Ught  fartereeptsd  by  *" 
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be  saved,  md  brt  »  WHliMeieei  bemillttdMidgotreclrt. 
With  the  adnuwe  in  nedwntcil  aMlhodi  tUi  don  ant  wem 
wholly  impracticable,  espedallv  with  a  mirror  of  long  focus. 
Since  the  final  cotrection  muit  always  be  made  by  band,  it 
mako  bat  littia  difleremse  what  b  the  exact  form  of  the  car&ce. 

Inmnfauett  would  be  a  great  advantaj^  that  the  could 
be  nsromid,  repolished,  or  r»ilvcred  widioat  aoving  it  from  it* 
place.  It  would  otdy  be  necessary  ta  pibM  ft  borisontally,  and 
the  griadiiiK  madunery  cowd  be  kept  permanently  near  it.  If 
piaiML  the  perfectiaa  of  iti  form  could  al^o  be  tested  at  any 
tiBK  Htuag  it  on  ed^ e,  and  viewing  the  imase  it  reflected  by 
a twHimating  evepieoe  attached  to  tbewft telescope.  Another 
iMflwd  waud  De  to  place  a  heliotrope  a  few  hundred  yardt  to 
th«  mctfa  or  aooth  of  it,  and  the  U(rht  from  this  wovJd  form  an 
excellent  artificial  star,  available  whenever  the  sun  shone. 

The  greatest  advantage  is  the  rapidity  with  which  observatioas 
could  be  made.  No  more  time  would  be  lost  in  identification 
ihan.with  a  transit  instruoient,  so  that  a  large  number  of  objects 
cjuld  be  examined  in  the  course  of  a  single  hour.  Any  one  who 
his  worked  with  a  large  telescope  kn")\vs  how  much  tinie  is  lost 
in  opening  aud  closing  the  dome  and  in  hading  and  identifying 
miuute  objects. 

Let  OS  now  consider  to  what  purposes  a  large  telescope 
mounted  as  suggested  might  be  applied. 

I.  Sweeping.  For  the  discovery  of  new  objects  this  mounting 
presenLs  e-pecial  advantages.  It  imyhi  he  used  fjr  the  detection 
of  new  double  stars,  of  ncbul*,  of  red  star-.,  or  of  objccLs  having 
■inpllir  spectra,  as  j)Luictary  nebulx,  l>andetl  stars,  and  variables 
of  long  peri  yd.  Supi>ose  that  the  field  of  view  had  a  diameter 
of  somcvvliat  jver  one  minute  of  time,  and  that  a  small  motor 
wiis  attaclictl  tu  the  mirror  which  would  move  it  uniformly  over 
5'  in  decimation  in  this  time,  and  then  bring  it  quickly  back  to 
its  first  poiitioti.  The  observer  would  then  have  presented  to 
him  a  scTJCs  of  rones  5"  lon^  and  one  minute  wide.  Uie  ?e|»s 
should  overlap  by  a  small  amount,  so  th.it  the  entire  n-f^ion  could 
be  covered  in  a  single  cvcninfj.  The  observer  could  c  .-1  few 
seconds  rest  between  each  zone,  while  the  motion  of  the  uiirror 
was  reversed.  If  an  object  of  interest  was  suspected,  it  cnuM 
k»e  located  by  merely  noting  the  time  at  which  it  was  seen.  The 
right  aacension  would  be  given  directly,  and  the  declination 
WOldd  be  found  by  interpolation  from  the  time  of  beginuin;;  and 
eadiag  the  sweep.  An  cxamioation  of  the  object  and  a  deter- 
mination of  itsesact  location  should  be  made  on  another  evening. 

%,  Hfwmwittf  position.  For  many  purposes  positions  codd  be 
detemilaed  with  tnis  instrument  as  in  a  transit  circle.  It  would 
generally  be  better  howew  to  make  the  measures  difierential, 
teaving  the  minor  at  net  and  observing  the  transiu  of  the  otnect 
to  be  aetcrmlned  aad  of  two  or  more  companion  stars.  The 
method  of  the  liw  aicrameter  might  be  employed,  or  some 
laadUeatkiii  of  duttirtthlMliMd  lines.  In  the  latter  case  the 
aan>  of  podtion  eoold  be  femd  br  tbetamit  of  preeedisg  stars, 
by  aettiog  the  retlcole  bj  a  divided  position  circle^  or  jperimpe 
better  b]r  keeping  it  m  a  fixed  position,  determbing  the  dmetioa 
of  the  hnei  once  for  all,  and  applyii^  a  correction  for  the  de- 
clination of  the  object  observed.  Stan  eotdd  be  eompeied  dif- 
Mag  nearly  a  degree  in  dedinatton,  as  the  leyepiece  cooM  be 
moved  without  danger  of  disturbing  the  reticule.  For  the  tame 
reaiOB  the  star  could  be  followed  for  three  or  four  minutes,  and 
its  tnuuit  over  a  ^eal  number  of  wires  observed.  It  is  here 
assumed  that  the  distortion  produced  by  the  mirror  is  not  very 

Seat.  A  slight  distortion  wonld  do  little  harm,  as  it  would  be 
e  same  for  all  stars  of  eqeal  hn^itiicss.  If  the  stars  diflfer 
greatly  in  brightness,  the  ohecmrsEodd  detomiaehls  personal 
eqoation  between  them  in  any  case,  and  the  same  oper.ition 
would  eliminate  the  effect  of  the  distortion.  The  large  aperture 
of  the  instrame.it  w^uld  permit  the  observation  of  stars  quite 
beyond  the  reach  of  any  meridian  circle.  The  faintest  asteroids 
could  thus  be  rcaJily  measured,  and  could  probably  be  followed 
in  many  cases  on  successive  evenings  to  their  stationary  points. 
Zones  of  stars  cjuld  be  observed  very  conveniently  for  the  for- 
mation of  charts  or  catalogues,  for  the  diieoveiyof  esteeoids, 

stars  with  lari^'c  prnper  motion,  iic. 

ProbaMy  tlic  dchnition  CDuld  not  be  sufficiently  good  for  the 
measurement  of  the  closer  double  stars,  but  if  clockwork  was 
attached,  faint  companions  could  be  measured,  or  approximate 
positions  of  the  coarser  p.Virs  determined  ven,'  rapidly.  The 
positions  of  ticbulx  coulj  aKo  be  observe'  I  with  a  view  to  de- 
tecting thcit  proj^er  motion.  Star.s  having  a  hifjJc  pr.Jiw  motion 
might  be  observed,  and  the  observations  so  arranged  that  atiy 
very  laige  parallax  would  be  detected.   A  similar  search  for  a 


targe  parallax  of  variable  stars,  short-period  binaries  miHtc 
plaaetary  nebolia^  or  stars  having  singular  speeUi,  mfght  ksd  to 
interating  results.  The  argomeat  that  ao  onlbttiy  aim  b  vmy 
near  dom  not  apply  to  snch  objects. 

3.  SpocMeoopiy,  The  incnaised  dimensinns  which  conid 
be  givea  ta  tihe  epeetroscope,  and  its  steadiness,  would  compen- 
sate in  a  great  measare  for  a  defect  in  deiaition.  By  Zollner's 
reversion  spectroscope  the  slit  might  be  dispensed  with,  and  also 
the  aMeesity  of  doekwork.  So  many  stem  coalcl  be  obtenred 
in  •  single  evo^ng  that  qritematic  erron  eoidd  be  in  a  cnmt 
measure  eliminated,  and  as  the  spectroscope  would  not  be 
moved,  we  should  have  a  great  assurance  that  the  deviation* 
were  real.  Of  the  6000  nebulae  hitherto  discovered  we  know 
nothing  of  the  spectrum  of  more  than  300  or  400,  while  the 
observation  of  all  the  others  with  a  large  horizontal  telescope 
would  not  be  a  very  formidable  tmdertaking.  It  would  also  be 
interesting  to  observe  the  spectra  of  all  the  clusters.  It  is 
passible  tnat  .some  may  consist  of  stars  having  singular  spectra, 
or  even  of  disconnected  nebulous  masses,  in  fact  forming  clusters 
of  planetary  nebula-.  The  interesting  discovery  by  Dr.  Copcland 
that  Burnham'i  double  nebula  in  Cygnus  is  gaseous,  shows  the 
same  tendency  to  atjgregation  in  ihci-e  bodies  as  in  stars.  Ob- 
servations of  the  spectra  of  all  the  red  stars  and  variables  would 
also  proliably  lead  to  interesting  results. 

4.  Photometry.  Should  the  iruslrumcnt  be  devoted  to  photo- 
metry numerous  problems  suggest  ihemseKes.  Variable  stars 
could  be  observed  near  their  minimum  when  ti>o  faint  to  be 
identified  with  an  equatorial  withmt  great  loss  of  lime.  Faint 
stars  in  zones  or  faint  companions  to  bright  stars  could  be 
measured  very  rapidly.  The  relative  light  of  all  the  a-steroids 
would  be  an  interesting  problem.  Many  coarse  clusters  appear 
to  consist  of  stars  if  neatly  equal  brightncs^^.  Their  hght  com- 
pared with  their  distances  apart  might  aid  our  study  of  their 
formation.  Another  useful  invest^ttJOB  WOnId  be  ID  mansiW 
the  brightness  of  all  the  ncbulx. 

In  the  application  of  physics  to  astronomy  d  iu!it!'--5s  many 
other  problems  will  suggest  themselves.  Thu^  nu  satuf.TCtory 
resul's  b.i\d  bccii  obtained  in  the  atlcmjil  tri  nic.iL-ure  the  heat  of 
the  stars  with  the  tasimetcr.  The  UjC  of  this  instrument  would 
be  vastly  simplified  if  it  was  placed  on  a  solid  pier  near  the 
ground,  was  not  moved  during  the  observation,  and  could  be 
perfectly  protected  from  other  changes  of  teaspentnre  than  those 
which  it  was  intended  to  measure. 

As  either  of  the  problems  proposed  above  would  oocnpy  the 
time  of  a  telescope  tor  at  least  one  year,  it  is  obvious  that  thcR 
could  be  ito  difficulty  in  keeptag  such  an  instramcnt  oocapied 
indefinitely. 

The  horiioBtal fflonntii« Is  ^edaUj ndaptcd  to  eaelented 
position,  and  wunldj'pNmit  the  nae  of  a  tdaeoope  when  ea 
eooatQiial  moondag  wodd  be  quite  impractieablei.  On  the 
olbsr  hmd^  to  en  amateur,  or  lor  purposes  of  bislnicQon,  an 
iaitnuMdt  which  eodd  be  set  qnkkly  from  one  object  to  another, 
end  wbemOe  ohsarvem  need  not  be  exposed  to  the  cold,  woold 
offer  mmnradna^na.  The  faispaedbiuty  of  observing  far  liom 
the  meddfam  wsdll  be  lem  Impataat  with  a  huge  hutrmneat, 
where  the  munber  of  djeela  to  cdect  from  is  very  ^eat. 

There  are  oerl^  pnrposes  to  which  this  mounting  could  not 
be  advantageously  applied.  The  study  of  oloie  donUe  stars  and 
other  objects  requiring  long  examinatiMl  and  very  perfect  delini- 
tion  could  be  better  left  to  other  instruments.  The  sun,  moon, 
aod  planets  can  also  genendly  be  better  obierved  off  the  meridim. 
If,  however,  the  entire  time  of  an  instrument  can  be  employed 
to  advantage^  and  it  can  collect  several  times  as  mnch  materluas 
an  instrument  of  the  usnal  fijiB^  it  is  no  cvidenee  agsinat  its  trial 
that  there  are  certain  proUema  to  whMi  it  ceanot  be  edratt^ 
tageously  applied. 

The  working  force  required  fSpT  tadi  an  instmment  shonld 
consist  of  at  least  one  observer,  an  assbtant  to  record,  and  a 
number  of  copyists  and  computers  to  prepare  the  working  lists, 
reduce  the  observations,  prepare  them  for  the  pres«,  and  read 
and  dieck  the  proof -dtcets.  A  hirge  volume  of  valuable  obser- 
vations could  thus  be  produced  every  year,  which  would  require 
at  least  double  the  time  and  money  to  produce  by  the  >ame 
telescope  mounted  equatorially.  The  difference  in  the  amount 
of  work  will  be  evident  when  we  compare  the  number  of  obj  "Cts 
observed  with  a  transit  initrument  i>er  night,  with  those  observed 
with  an  equatorial.  A  hundred  objects  in  various  declinations 
mi^ht  be  examined  in  a  single  evening,  while  it  is  seldom  that 
the  same  number  coold  be  IdentiliedaM  mMmed  by  an  oqw- 
toriai  in  a  week. 
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SOLAR  PHYSICS— THE  CHEMISTRY  OF  THE 
SVN^ 

Tats  ajfjrdtd  by  tke  Stars 

'1X7E  «iO  BOW  Mehow  the  view*  which  have  been  put  forw  aid  are 
*'  bonie  oat  by  tktflClswhkh  are  presented  tons  by  the  stars. 
There  is  no  need  10  oocnpjr  much  time,  in  fact  reference  need 
only  be  made  to  Dr.  Muggins'  paper  which  was  commumcated 
to  ie  Royal  Society  in  the  cour«e  of  last  year,  and  with  that 
paper  we  may  compare  stime  earlier  writings.  It  was  as  early 
as  1864  that  Dr.  Huggins,  who  was  then  associated  with  the 
late  Dr.  Miller,  called  iittenilon  to  the  mtet  sely  strong  lines  of 
hydrogen  visible  in  the  hottest  star-.^  In  ihi-  jajier  iliey  pointed 
out  at  the  same  time  ih.it  <j(lier  nictaKii;  li:ics  a-sociated  with 
those  lines  of  hydrogen  were  thia  and  faint.  It  has  been 
already  mentioned  that,  as  \\c  ).ave  independent  evidence  that 
Iher-e  slar-  .ire  hi4tcr  than  nur  sun,  we  had  strong  grounds  for 
believiiu,'  that  here  we  were  in  presence  of  a  result  brought 
about  by  a  higher  temj  erature,  associated  as  it  was  with  a  simpler 
spcctruni,  and,  therefore,  presumably  with  simpler  constituents. 
We  need  not  stop  now  to  dij-cuss  the  objection  which  has  been 
put  forward  by  an  iii^jcnious  perbon  ignor;int  of  \'.<:  f.ut>,  th.il 
the  broaiiening  of  these  lines  m.iy  not  be  due  lo  .m  iutrcasc  of 
temperature  at  all,  but  rc.illy  to  a  very  rapid  equatorial  rotation 
of  ine  star.  This  is  a  fair  sataple  of  one  of  the  classes  of 
objections  one  has  to  meet.  Of  course  i;  is  at  once  j^ut  out  of 
court  by  the  fact,  abo  stated  by  I>r.  Margins,  that,  associated 
with  the  thick  line?,  are  excessively  thin  lines.  Any  enormous 
cqwtorial  velocity  of  the  ktar  should  have  made  all  the  lines 


thick,  but  this  is  not  the  fact  Now  we  have  only  two  lines  in 
the  solar  mcetnmi  at  idl  ttmeguMn  in  tbicknMS  with  thm 
hjrdnigea  1&«  la  iht  boltot  Mv^  MSOag  Siiina  and  «  tifim 

as  types. 

In  a  paper  communicated  to  the  Royal  Society  in  1 876 '  it  was 
remarked  that  laboratory  work  indicated  the  possibility  that  Une. 
spectra  might,  after  all,  really  not  result  from  the  vibration  of 
similar  molecules  ;  and  at  that  time  the  evidence  seemed  lo  be  so 
clear  in  the  case  of  calcinra  that  it  was  y-  ii:;icd  out  that  the  time 
had  arrived  when  evndcncc  tonchinf;  «lcium  I'.stlf  oui^ht,  if  pos- 
sible, to  be  obtained  from  the  stars  by  means,  of  ci  ur  c,  ol  pho- 
tography, 1  eca;;sc  the  jiail  of  the  spectrum  in  question — the 
regiuu  lif  II  and  K — is  exceedingly  faint  in  the  case  of  the  stars. 

Why,  it  may  l>c  xskcd,  was  it  important  to  get  this  evi- 
dence from  the  star?.?  I  will  read  an  extract  from  a  tx>ok,* 
publislicd  snnie  years  ago,  which  puts  this  view  forth: — "It 
is  abui,  lantly  clear  that  if  the  so-called  elements,  or,  more 
properly  speaking,  their  finest  atoms,  those  that  give  us  line- 
spectra,  arc  really  compounds,  the  corapomids  must  have  been 
formed  at  a  very  high  temperature.  It  is  ea'-y  to  imagine  that 
there  may  be  no  superior  limit  to  te:;  !  L-raUirc,  ;iud,  therefore, 
no  supmor  Umit  beyond  wliich  such  combinations  arc  possible, 
because  the  atoms  which  have  the  power  of  combinini^  together 
at  these  transcendental  stages  of  heat  do  not  exist  as  such,  or 
rather  they  exist  combined  with  other  similar  atoms  at  all  lower 
temperatures.  I  Icnce  the  association  will  be  a  combination  of 
more  complex  molecules  as  temperature  is  reduced,  and  of 
di  sociation,  therefore,  with  increased  temperature  there  m«y 
be  no  end." 

That  was  one  point. 
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Here  is  the  rext  point  which  made  an  app?al  to  the  stars  so 
necessary.  "  We  axe  justified  in  supposing  that  our  terrestrial  c.al- 
Cinm  once  formed  is  a  dis-tinct  entity,  ■»  hether  it  be  an  element  or 
not,  and,  therehlCb  by  working  at  terrestrial  calcium  alone  w  c 
shall  never  know,  even  if  its  dissociation  be  granted,  «  hether  tlie 
temperature  produces  a  simpler  form,  a  more  au  mic  c  ndu!  n 
of  the  same  thing,  or  whether  we  are  unable  to  break  it  up  into 
X  +  Y,  because  In  our  terrestrial  calcium,  assuming  all  cakmni 
to  be  alike,  neither  x  nor  y  will  ever  vary ;  but  if  calcmra  !«: 
the  product  of  the  condition  of  relatively  low  tcmv<ratnrc,  then 
in  Stars  hot  enough  to  enable  it.s  constituents  to  exist  unctm- 
ponnded  we  may  expect  these  constituents  to  vary  in  quantity  ; 
there  may  lie  more  x  in  one  star,  and  more  y  in  another.  If 
this  be  so,  then  the  II  and  K  lims  would  vary  m  thickness,  rnd 
the  eitremest  limit  of  variaii<m  will  be  that  we  shall  have  only  II 
represented,  or  x  in  out-  star,  .  1  unly  K  rciiresentcd  or  y  in 
another,  and  intermediately  Utwccn  those  extreme^  conditions 
we  have  cases  in  whuh,  th  u^h  b.,th  11  and  K ai« VMol^,  n  is 
thicker  in  some  and  K  is  thicker  in  others.  " 

What,  then,  are  the  results  of  this  ai  i  cal  to  the  stars  which 
Dr.  Ilugj;ins  ha-,  matle  with  -nch  s^.Ieiidid  success?  We  have 
in  the  hottest  stars  a  spectrum  so  rc-nlar,  so  rhythmic,  that  it 
f  cems  imj  ossiblc  nut  to  consider  it  as  produced  either  by  the  same 

'  Lectuni  ia  Uie  Cuur«:  on  Sohr  Physic*  at  Sooth  KaaiiagMaCMy.  tji^ 
Kcriicd  from  ibgtthaad  aotta.  i;oiitinMd/ro(aii>,jM.     _     ^  ^ 
•  "Ontlu8vMlm«r  sasMef  (ha  Find  Sltn"il^II<sT- See..  sMi, 

p.  t^i). 


substance  or  by  substances  closely  allied.  Is  it  by^mere  accident 
that  some  of  the  Unsi  refrangible  hues  coincide  n ith  those  of 
hydrogen  ?  Is  it  by  mere  accident  that  the  most  relirai  gible  lines 
ha>'e  never  been  seen  except  in  these  stars  .*  One  of  them  coin- 
cides with  II,  one  of  the  lines  which  still  remain  thick  in  thetim, 
and  » ith  w  hich  we  find  a  fine  line  of  hydrogen  lo  be  coiaddnti 
Fig.  43  is  a  CO]  y  of  Dr.  Iluggins'  diagram,  to  whkll  tefrwoa 
has  been  made.  At  the  top  is  a  portion  of  the  Solar  HietiliMli  fa 
the  violet  and  ultra-violet,  and  next  is  the  spectnm  of  mbOlMt 
star,  o  Lyra.'.  This  sj  cctium,  it  will  bes een^'ii  dB|il(r  ««m  dnti 
the  spectrum  of  the  lolar  prominences,  and  not  only  is  thcva 
this  wonderful  simplicity ,  Mt  note  the  exciuLslte  rhythm  by 
which  the  distance  between  the  lines  gradually  hicreases  as  wa 
L  O  from  one  end  of  the  apcctnun  to  the  Other.  Note  alio  ttat 
the  least  r^ngihle  Kna  shown  «n  the  diagiam  b  comodenk 
with  h  in  the  tfcrfet  p«t  of  iohr  speetrmo,  and  that  the  next 
line  is  coincident  wifli  the  lint  H,  to  which  reference  hu  beoi 
made  in  the  notes  I  Inm  read.  Note  also  the  relative  mtenti. 
ties  of  the  lin«  H  and  K  in  the  ton,  in  which  their  intensities 


are  about 
gether  al 


which  attention  must 
we  proceed  further. 


and  in  it  Urste  Majoris, 
Ibese  are  the  first  point' 

be  drawn.    There  will  be  other  points  aa 


in  which  K  is  alto* 
in  this  diagram  to 


But  in  descending  from  the  gencial  tcStheJpntiaUar  .Dr. 
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Unggiiu  writes : Tht;  i.i>ecfrum  of  Veg»  may  be  taken  con- 
veniently as  typical  of  i!ic  whule  das,  of  white  stars,  so  that  the 
distinctive  features  of  the  other  stars  of  thisclasa  may  be  regarded 
as  modification^  i»r  departure*  from  this  commoa  topical  form." 
He  ilitii  -iJ  Ls  :  "  There  are  princiially  three  direcUoos  in  which 
duui|;cs  Luke  place";  one  of  these  ooiuists  "in  the  praenoe 
or  absence  of  K,  and  if  present,  in  itt  breadth  sod  Ulcuitj 


relative  to  II."  He  goes  on,  "One  of  tlMM 
which  I  o>se»s  great  KUj(ge*tiveneH,  ooMirtt  of  the 
durerencc  of  clmracter  piesented  by  the  line  K.  lailltitetlm 
of  thk  class  thia  line  ii  either  abcent  or  is  veiy  dtia  «  «OB{Mnd 
with  its  apfieanwce  ia  the  solar  ^ectnun,  at  the  same  time  that 
H  remains  very  broad  and  intmiff ,  la  |1m  tpMlnini  of  Arctoim, 
a  star  which  belongs  to  inodur  dlM  wUa  iadude^  our  son, 
this  line  K  has  paased  be|«nd  the  cocididan  in  irbidt  if  occur* 
n  the  solar  »pectnim,  and  OMB  tift^*  the  solar  K  in  breadth 
•ad  imrniilj  Aidam  b  givCB  in  the  lower  part  of  the  dia- 
gnfflu,  mm!  It  willbeaeaB  that  there  IC  is  relatively  thicker  than 
H;  and  also  that  with  this  rebtiTe  increase  in  the  Sickness  of  K 
m  fet  •  ooaridaafale  complesily  of  spectmm,  very  much  more 
MBirnMh^lH  the  aobr  spectnioi  in  the  number  of  lines  that  we 
hn«  to  fionteBd  with.  But  at  the  same  time  I  sbuuld  point  out 
that  the  po«itioos  of  these  lines  vary  from  the  po»itions  of  lines  in 
Ihft  lolar  spectrum.  "  The  spectra  of  these  stars,"  Dr.  Hogi^ins 
ooattnoes,  "  miy  therefore  be  arranged  in  a  continuous  series, 
la  which  first  we  find  this  Une  tu  be  absent  Then  it  appears  as 
■BCaceedingly  thin  line.  We  then  pass  to  another  stage  in  which 
it  is  distinct  and  defined  at  the  edges ;  in  the  solar  speetnim  it 
becomes  broad  and  winged,  and  lastly  in  Arcturas  there  is  farther 
progress  ia  the  same  direction,  and  the  line,  now  a  broad  band, 
eioeeds  in  inten^dty  H."  Absi>!ute  continuity  we  see  in  the  sti>ry 
Wllfadi  Dr.  Mugioos  bring-,  u  -  \vi;i;  reference  to  thi-^  concrete 
OHO  of  H  and  K  in  the  Uetaih  and  in  general.  Well  mii;ht 
Dr.  Hvggins  aik  after  this  :  "  Do  these  modificatians  not  repre- 
sent same  of  the  stages  through  which  our  sun  has  passed  ? " 
In  anjlher  part  of  his  paper  he  uses  the  term  "  life  changes." 
Now  the  life  of  a  sUr  is  it-i  temperature,  and  all  these  changes 
must  have  been  produced  by  the  running  dow  n  of  icuipcralurc, 
and  I  think  the  simplest  view  to  take,  limiting  oursclve-.  to  the 
co.icrcte  change  of  II  and  K,  i-i  that  the  substance  which  pro- 
duce=  K.  has  been  formed  at  the  expense  of  the  su'stancc  which 
produce!  II,  and  the  reas  m  that  we  sec  tlic  e  two  lines  in 
calcium  when  a  high  temperature  is  emjiloyc^i  is  that  we  reveal 
the  pre  cnce  of  these  true  root-forn»9.  There  may  l  e  veiy  lu.iny 
more  difficult  explanations  hnt  that  I  think  is  the  Nimplcst  one 
to  which  one  is  driven  by  the  logic  of  factx. 

The  apixral  t  >  the  stars,  then,  I  think,  amjily  justifies  the  pre- 
dietion  which  I  b.iscil  u|K>n  the  c  imp-irisjn  if  ir  witii  ti-Mr-  - 
trial  phenomena,  and,  therefore,  helps  to  sho/.  lli.il  Jif  b.vsi^  on 
which  llio  c  i>re'iiclionN  were  foumkd  '  i-i  M  aU  i-vcnts  Mtue 
little  glimmering  of  truth  about  it.  I  thmk  al,  j  tin'  it  incrca  es 
the  diisixiation  stages  through  which  wcmust  assume  the  va|V(ur5 
of  our  so  call ei]  elements  to  iias-  wlien  higher  tcmpcriUures  arc 
employed  in  succe-iioii. 

So  much  then  for  the  tests  which  wc  have  been  able  to  apply 
to  thc  c  views  by  nana  of  Or.  U«Haa^  iw— rhohly  ha^iitiral 

researches. 

The  wide  departure  of  stars  hotter  presumably  than  the  sun 
(taVin^  the  centre  of  gravity  of  the  absorptiin,  so  to  speak,  as 
the  indiciiion  of  temperature)  from  the  solar  type  shows  Ihat 
there  Is  much  more  work  to  be  done  in  this  field.  The  success 
r\  ms  f  rmrr  preiliction  emboldens  me  to  make  another  one. 
//  u in  all  probability  be /mtnd  lAat  tkt  rmmming  iAitJk  tine*  iit 
stars  of  the  Siritu  type  art  rtfnuHtii  im  W$UV*t**  h  1^  Sua 
brightemd  in  nUr fnmimmm. 

Sf,  far  we  have  dealt  with  line  spectra,  but  we  most  not 
limit  ourselves  to  a  corwideration  of  this  class  of  speetia  if  we 
w  ish  to  test  this  view  to  the  very  bottom,  as  it  is  oar  bound  en 
duty  to  do.  We  have  therefore  to  ask  oursehres  the  question 
with  reference  to  other  regions  of  spectmm  analjite  bejrond  dttt 
particolar  (nrt  which  we  have  been  diaauBiw :  I-t  the  eridenee 
to  be  got  from  those  other  reeiow  the  Bane?  Di>es  it  tend  la 
the  same  direction  as  the  eviaenoe  aUrii  hM  been  supplied  from 
the  consideration  of  (he  highest  poaiMe  tmperatere  tai  ow  eoUs 
and  in  the  sun  ?  I  have  no  hwitalloB  ia  H^ng  that,  ao  ar  ai  I 
know,  the  evidence  is  absoluteljr  ilfatcdbeMd  •  consideration 
of  the  k>w  temperature  phcaomeM  dfcianwd  ■pMtKMO.  ically. 

■MftTVwKtiHsk 


In  fact  the  vie  A-  was  started  very  nirin.  years  a^o  l;y  jl  itrva- 
tions  at  much  lower  tcmpera'.ures  than  th  .,e  we  have  been  con- 
sidering. Plitcker  and  llittorf,  who  wotki.-d  \:\  spectrum  analysis 
before  KirchhufT  and  Dunsen,  were  bjuiul  to  acknoHlc^J^c  th-t 
some  of  the  substances  with  which  they  dealt  had  really  two 
distinct  spectra,  which  they  called  spectra  of  the  hrst  order, 
and  spectra  of  the  second  order,  which  spectra  changed  as  the 
temperature  (hey  employed  changed ;  and  although  the)-  came 
to  the  conclusion  that  these  simply  represented  alljiropic  condi- 
tion-, not  molecular  dissociation,  I  think  wheu  one  comes  to 
inquire  into  the  subject  thonoghlyt  ooe  will  find  there  cannot  be 
any  very  great  dlfloeace  httweea  tboiO  two  considenttiotts.  In 
fact  the  qne<tioa  of  daAk  i|MCtfi^  whiA  has  been  fou^t 
for  many  years,  but  whidi  I  ttidi  it  aow  aearly  at  rest,  was 
started  by  the  obserwaiiOB  of  PUcher  and  Hittorf.  Of  cowie 
the  view  they  put  forwafd  me  olgeotad  to  very  stroi^y,  and 
wasaKtbif  ineanertbn  tliat  they  snro ad*M  hf  iBpontiea  in 
the  substances  which  they  expcrimaaled  oa.  For  tiiey 
found  a  second  sfwctRua  for  JqrdnMm;  this  Moead 
which  had  a  very  apedal  dwracler  of  iti  owi^  me  tenried  to 
acetylene.  Som  after,  a  part  of  the  carboa  tpcetrnm  whidh 
was  entbely  diflhraut  nooi  the  secood  spednoa  of  hydrogen, 
was  referred  to  aoetylenei  So  that  those  genUeaea  who  saw  ia 
these  pbemimena  nothing  but  imparities  were  perfectly  coUtat 
to  give  an  explaitation  which  would  be  quite  r^gfat,  provided 
hydrogen  and  carbon  could  only  be  supposed  to  luve  one  tpee> 
tnun ;  the  imfmitf  acetylene  having  two.  Later  work  has 
shown  that  It  it  too  tmn€  a  view  to  think  that  the  tinted  spectra 
which  represent  tlw  tpcctra  of  the  first  order  of  Plitcker  really 
repreeeat  the  vlbntioB  of  one  molecule  in  the  same  way  ttat  dM 
line-spectra  were  supposed  to  do.  Evidence  has  beeaeecniM* 
laied  which  indicates  that  in  some  cases  where  we  get  time  or 
four  fluiiogs,  those  three  or  four  flntings  which  can  be  maoae 
by  one  are  inversely  inten  iiicd,  in  precisely  the  same  Wtf  dMt 
%-arious  lines  can  be  seen  one  by  one,  or  almost  one  by  one,  and 
inversely  intensified.  It  seems  as  if  even  flntingB  cannot  be  con- 
^i>!crcd  to  be  simply  due  to  the  restdt  of  one  special  kind  of 
aUotropisiD,  but  probably  represent  several. 

Let  me  give  a  figure  or  two  to  repre-cnt  this  point. 
An  application  of  the  principles  referred  t  >  in  Figs.  32  and 
3^  will  readUy  enable  us  to  understand  that  n  snhstatce  may 
give  us  a  particular  fluting  at  the  lowest  ti-t:incr.aiiro,  represented 
by  the  furnace  C,  a  difTcrcnt  fluting  in  the  lurnicc  II,  and  finally 
a  line  al  liie  hi^lie  t  tcm[x:rature  afT'rdeJ  by  tlic  funi.ice  A,  as 
shown  in  Fi.^.  44,  and  that  at  intermcdiitc  teiai>craturcs  its 
spectrum  may  c  insist  of  inisture-  in  varyin.;  jir  >p  jrti  r>i  each 
of  these  cons'ituents  and  it  will  also  be  seen  that  the  hr.c  pro- 
ducfil  by  ihc  hi^jhe-t  temperature  can  never  \>c  -eeii  :  ^;ether 
wiih  the  lowest  temperature  tV.i;in(j,  luvlc  s  the  tliiliii^  pro>iuce  l 
by  the  iti'ermediate  lera ) er.-.tu r-j  :  ;  re-er;;  o.  F'i.;.  45  shjw> 
the  facts  actu  'lly  o'r-ervcd  when  tlie  peclru  u  I  'f  carbon  is  pho- 
to rr;\',iheii  under  vatiou- c  inditi  >ns  ot  te.niicraturc, 

ihc  results  are  jtri^inTly  su;^(;estive,  a->  wc  have  a  compound 
ori;.;in      the  two  -.et--  nf  tli-.tings  >hown. 

I5ut  there  is  a  lower  rcj;!  tn  yet,  a  rcjjion  in  which  much  work 
has  been  done  which  seems  to  show  that  l>efore  the  substance  is 
fit  to  give  us  (lutings,  that  it  can  '■till  record  for  us— in  a 
j  very  feeble  sort  of  way — it  can  y:  t  record  for  u-  its  vibra- 
tions l>y  absirptiijn  at  one  c-ni  of  the  pectru  n  or  at  tiic  other,  so 
tliat  the  stiiry  of  simplification  really  inten-ified  when  we  leave 
the  hiijh  fcnir>eT.i'.urc  s]>ec' rum,  and  it  seem-  a-  if  the  tir^t  effect 
pro-l-.ice.l  ;tv  the  ac;:  <n  of  heat  on  any  substance  is  to  give  us 
^;cacrai  absorption  uhich  breaks  up  into  aUs  ■rp:i  ai  in  the  red 
ami  absorption  ia  the  blue,  and  then  wc  get  a  eric  of  ilutings 
m>re  or  le^s  c  implex  accordin.,'  to  th.c  tcmjicriiure  of  the  bod^  ; 
and  then  when  we  have  pa  seci  from  this  sla;»e  we  get  the  senes 
of  line  spectra  to  which  I  have  drawn  attention.  Again,  in 
passing  from  a  low  tempcraurc  to  a  hi^li  teni|>erature,  so  far  as  I 
can  sec  there  is  absolutely  n  1  break,  n  tr  is  there  any  difference 
of  kind  thit  we  are  ac<]iiainted  with  in  the  pa-snge  from  a  com- 
pound body  and  the  passage  from  a  known  form  of,  let  us  say, 
gold  or  silver,  at  a  low  (gmpeiuture,  to  that  tame  aihitiaee  at 
a  hteher  temperature. 
If  we  aasnme  that  these  variiiB  spectra  are  really  due  to  dif- 
ns,  we  shall  have  the  followii«  series, 


Cerent  molecular  aggrepti  >ns,  we  i 
going  from  the  more  ample  to  llw 

it  utMa  of  eompleiily  \ 
ofamecDle   ./ 
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! Continuous  absorption  at  the  blue 
end  not  reachini;  to  the  le<»  refran- 
)^blc  end.  (This  absorption  may 
break  up  into  channelled  spaces.) 

! Continuous  absorption  at  the  red  end 
not  reachinii  to  the  more  refrangible 
end.  (This  absorption  may  break 
up  into  channelled  spaces. ) 

Unique  continuous  absorption, 

So  that  the  story  '\i  one  of  absolute  conformity,  absolute  con- 
tinuity from  one  end  of  the  scries  to  the  other  ;  but  on  this  subject 


Third  sLage   

Fowth  stage  

Fifkh  stage       .  ... 


I  need  not  say  more,  because  my  friend  Capt.  Abney  will  have  a 
great  deal  to  say  about  the  red  molecules  and  blue  molecules 
when  he  comes  to  deal  with  the  red  end  of  the  specinun,  and  I 
may  safely  leave  this  part  of  the  subject  in  the  hands  of  one  who 
has  so  brilliantly  diiitinguished  himself  by  his  iavcttigations 
upon  iL 

Rtplia  to  ObjtctioHt 
Now  I  think  it  is  time  that  I  should  reply,  or  attempt  to 
reply,  to  some  objections  that  have  been  made  to  these  views. 
So  far  as  I  can  gather,  the  serious  objections  which  have  been 
made  arc  not  many,  but  some  of  them  are  objections  to  which 
considerable  valne  should  be  attached.    The  chief  one  now 


Furnace  A 


Highest 
teni^ieraiure. 


mediate  ^ 
Furnace  C 


Lowest 
leiupcraturc. 


Fh}.  fi.— DLagmn  sliavtnj  iIm  action  'f  iHrce  diffenx  tcm^icrsturct  i  n  a  hypoihciical  sulutancc  oui'mini  three  itasci  of  C'ltnpku 

"y^t  inteiOMJiate  tcatpcraturct  at  which  tM  vapoun  are  only  partially  diisocuiteU. 


diuociation  \  and  alio 


urged  L;  that  one  is  misled  in  the  conclusions  that  one  draws 
from  these  observations  of  s{>ots  ani  storms  by  the  fact  that  the 
soUr  linei  corresponding  with  the  lines  which  we  consider  to 
be  common  to  two  substancei  are  really  double,  and  that 
the  line^i  common  to  twj  substances  appear  comm^a  simply 
because  wc  have  not  sufficient  disj>ersion  to  separate  them.  Now 
that  '\i  a  very  important  objection  indeed,  bat  let  us  examine  it. 
It  has  been  pointed  out  that  of  the  62  iron  line<  which  re- 
mained as  the  re^lt  of  the  purification  of  the  first  part  of  the 
mjij)  (between  wave-lengths  39  and  40)  only  18  were  left ;  all 
the  rest  being  found  common,  not  only  to  two  substances,  but  in  a 


great  many  cases  to  four  or  six  substances,  and  we  found  also 
that  our  rough  observation-bsok,  as  we  went  on,  suggested  that 
the  solar  line  was  double  ;  but  if  we  had  gone  on  iu  that  way  we 
should  not  have  been  able  to  produce  a  map  at  all,  bec^iase  there 
would  have  been  few  lines  which  were  not  complex,  so  that  it 
would  have  been  a  piece  of  cowardice  to  remain  there  and  not 
attempt  to  find  out  what  it  meant.  Now  let  us  suppose  a  great 
many  of  the  solar  lines  arc  double.  It  is  fair  to  assume  that 
these  double  lines  would  be  irregularly  distributed  thr..iughont 
the  spectrum.  We  cannot  imagine  some  spiteful  freak  of  nature 
choosing  out  to  be  double  a  particular  set  of  solar  lines  which 
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Fjc  4$. — TKe  ph  t.igraphcd  <]Kclra  of  soaie  earlxMi  compcuod*. 


some  one  should  eventually  find  common  to  two  substancei ;  we 
most  imagire  an  impartial  distribution  of  double  lines  if  we  are  to 
consider  them  as  double.  Now  the  argument  wc  can  bring 
against  that  is  fonn:icd  on  thi'',  that  two  things  always  hang 
together,  the  alleged  complex  nature  of  the  line  and  the  fact  that 
this  particular  line  is  picked  out  for  special  prominence  in  spot* 
and  storms.  For  instance,  take  the  line  4923-2  referred  to 
in  Fig.  41.  If  that  line  is  double,  and  is  one  of  two  lines 
Mcn  in  flames,  the  probability  that  that  line  should  be  doable, 
supposing  that  the  solar  line  is  doubl<^  would  be  as  2  to  i,  but 
that  line  ts  picked  out  as  50  to  I  in  the  cxvc  of  prominence?. 
The  betting  in  favour  of  the  coincidence  is  not  f o  great  in  the 
cue  of  the  spots,  but  when  we  come  to  the  prominences,  when 
we  are  dealing  with  loO  lined  with  the  probability  therefore  of 


50  double  lines  if  they  are  e<iually  distributed,  and  that  every 
other  Une  Is  double — when  we  come  from  too  lines  to  i.  i'  »s  S'^ 
to  I  against  this  particular  line  being  double  ;  and  yet  this  is  the 
particular  line  wiiich  we  always  find  to  be  common  to  two  sub- 
stances when  we  really  discuss  the  observations  of  the  flames.  I 
think  then  tliat  the  idea  that  these  basic  lines  are  simple  crea- 
tures of  the  imagination,  simply  chance  coincidences,  will  really 
not  stand  at  all. 

Prof,  ^'oung  his  lately  brought  forward  this  objection, 
although  in  1872  he  was  the  first  to  point  otit  the  very  extraor- 
dinary fact  as  it  appeared  to  him,  ana  as  it  rtill  appears  to  every 
one  else,  that  an  enormous  number  of  coincident  lines  which  he 
got  from  the  tables  extant  at  that  time  seemed  to  duster  round 
the  bright  lines  seen  in  his  observations.   The  credit  -of  that  is 
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due  to  Prof.  Voang,  and  although  he  has  Utely 
•  to  withdraw  iomewhat  from  thu  fint  view  of  his,  he 
b  ilill  drivm  to  think  that  two  of  the  most  important  lines  in 
the  solar  spectroin,  U  and  K,  are  really  due  to  two  substances — 
hydrogen  and  colcinm.  Tboe  is  one  more  thing  which  nuut  be 
said  vUh  ipcGial  nfeimce  to  this :  the  work  is  not  to  be  nega- 
tived hynnMnHMrtkm  that  the  line  is  double;  it  must  in  a  great 
many  cases  be  shown  that  it  is  a  double-doabie  or  a  treble-treble 
line.  For  ia>,taDce,  take  the  caiie  of  A(,  which  mny  very  well  be 
dOHble  for  aught  we  know  ;  that  line  is  ooinddcut,  &u  for  as  we 
fin  nake  oat  with  the  means  at  our  command,  with  magnesium, 
iion,  nickel,  uranium,  chromium,  and  cerium.  It  will  not  do 
to  limit  oneself  to  the  statement  that  these  lines  are  double — 
they  must  really  be  perfect  families  of  lines  in  order  to  preve  .t 
this  explanation  being,  as  I  think  it  i:^,  il.c  m  rc  j-robablc. 

Another  objection,  again,  a  very  im;«jrlaiil  ot'jcctior;,  is  uf  a 
somewhat  different  nature,  and  may  shurtiy  l>c  c.Ukii  the  bell 
bypotheiiis.  It  ii  to  the  effect  that  ihe.e  molecule^,  or  atom-s, 
are  very  extraoniiiwiy  ihinga  indceJ,  «c  can  «cll  imagine 
them  to  be,  an  l  that  the  s;jt'tlruiu  «luch  they  {produce  depends 
entirely  upon  tlic  inatiner  in  \vhich  they  are  struck  ;  so  lliat  in 
fact  it  would  sceui  at  first  u%cle*s  to  construct  a  map  of  any 
spectrum  at  all,  for  fear  the  substances  we  wi-h  t  1  obsci  ve  in  our 
laboratories  should  lie  struck  in  different  ways  atiJ  should  render 
the  map  perfectly  Uielcs5.  1  say  the  idea  i:^  really  that  the  mole- 
cules struck  differently  w.  u!d  Rive  us  different  >(  ectra.  Now 
if  the  difference  were  only  slight,  that  would  nut  much  matter; 
it  would  be  very  difficult  to  withstand  that  hypothesis.  But  it 
must  be  remembered  that  in  this  wurk  we  are  de.iliiiii  v  ith  this 
extraordinary  fact,  that  over  the  region  which  we  have  been  spe- 

-----  o  of  ■ 


daUystndyliv  there  < 


flames ;  m>  that  if  we  had  not  any  iron  at  all  to  experiment  with 
w  e  should  be  perfectly  jostified  in  asserting  the  iron  lines  iaAuMi 
were  pmdmed  by  me  tabstance  and  thMe  in  spots  bv  aaodicr, 
bccaoM  BO  two  line*  agree  in  that  two  spectra.  The  spectra 
ate  as  dlldllCt  as  the  spectram  of  magnesium  and  the  s|)«ctruffl  of 
iodine,  or  aiif  odier  two  bodies.  Now  if  tlie  bell  hypothesis  is 
to  exutain  that,  H  explains  too  much,  because  if  it  is  true  of  any 
two  bodies,  it  most  be  true  of  all  bodies,  and  therefore  all 
spectra  are  the  result  of  the  .  ame  thing  struck  diRcrently,  and 
spectrum  analysis  would  then  ceate  to  m  spectrum  analysis,  for 
it  Would  simply  record  changes  ruw'  on  the  same  molecule  by 
the  various  methods  of  striking.  Then  again  there  is  another 
thing  to  be  said,  that  no  statement  of  this  bell  hypothesis  which 
I  have  heard  gets  u«  out  of  the  difficulty  that  we  are  sinning 
against  the  lau  i.r  co;iiiiiuity  in  advancing  it,  for  the  reason  that 
if  you  begin  with  a  kno«n  comjiound  body,  let  us  say,  a  salt  of 
calcium,  the  change  from  a  salt  of  calcium  to  Calcium  is  the  same 
in  kind  and  about  the  same  in  d^ec  as  the  change  from  one 
form  of  calcium  to  the  other,  if  we  can  talk  of  different  forms 
of  calcium  on  the  mc;c  strength  of  spectroscopic  work.  I  mean 
that  there  ore  more  important  changes  to  be  got  out  of  the  ob- 
servations of  the  metal  calcium  than  there  aic  to  be  got  by 
passiiiij  fruin  a  s«lt  of  calcium  to  calcium  ;  so  ilut  if  the  bell- 
hypothcsLs  proves  anuhing  it  [  roves  that  a  compound  body  is  a 
simple  one. 

It  will  be  seen  that  the  special  import  of  these  conMderatioDS 
lies  in  the  question  of  the  short  lines ;  leaving  all  considerations 
dependent  or.  long  lines,  by  n  hichthe  presence  of  impurities  may 
be  recognised,  out  of  consideration  akogctlicr.  Hut  it  may  be 
further  said  that  a  method  of  pacifying  spectra  and  eliminating 


to  spots  SHI  I  sBf  spceinioopie  dsActs  wkieh  wm  do*  to  ths 
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JO  46.  -Di.itrun  ^.how  ni;  how  the  evolution  of  chemicail  fonnt  nay  be  indkMcd  by  ihsir  qwctra. 


ImDwities  has  l>ecn  before  ihc  scicntit'ic  \xorld  for  some  years, 
ana  far  as.  I  know  its  validity  h.-.  :;cv<^r  l  een  called  in  qucs- 
tion.  Where  that  nieth  id  has  been  cmplnyc.!  1  li.licvc  it  has 
been  employed  honc-lly,  so  that  until  that  mrthcd  is  called  in 
question  by  lietter  work— and  the  work  I  know  will  be  sewe— 
1  think  wc  are  boqad  to  Mcqt  the  resnhs  wUdi  have  been 

obtained  by  it. 

Ilien  there  .arc  >omc  theories  which  I  might  he  pcniiittcd  lo 
say  a  fen  uonJs  alKjut,  but  in  reference  to  them  I  riced  1  nly  c  ill 
aftciiii' !i  to  lir.  Schuster's  admiral  !e  rei>ort  on  the  progress  ot 
spectrum  analysis,  given  to  the  llritish  Association  at  the 
meeting  at  Sw.insca,  It  wtl!  1m:  ccn  fmrn  that  rcpTt  that  none 
of  the  theories  which  have  been  jut  forward  tc.^lly  accou;  t  for 
all  the  facts  observed.  It  is  shown  that  phcn  n;ci  a  have  been 
recorded  which  are  ikI  to  l.f  expbined  .tway  by  the  bell  theory 
or  any  other.  Such  a  ]ilienon.cnon,  and  a  ;  erfectly  <listinct 
one,  is  the  change  due  to  the  thicVncss  in  the  va|vjiir.  Changes 
also  due  to  varying  temperature  and  other  causes  have  been 
keen,  for  which  the  theories  \:\  qucsiidn  do  not  account.  Now 
changes  in  temperature  may  prohably  affect  large  reaches  of  the 
spectrum,  but  in  the  cases  we  have  studied  we  ^jot  most  diverse 
effects  in  lines  so  dote  together  in  the  ^lect^lm  that  it  requires 
a  oootidersble  amount  of  dispersion  to  fmd  out  that  they  arc 
KsOy  not  single  lines. 

TTiaNm  Theory  0/  CAtmital  EwtutU  n 

Wlnt  then  is  the  view  of  the  erolntion  of  chemical  species 
to  which  we  ne  Isd  bf  onr  study  of  the  sun  and  stjtrs  ?  I 
UdDk  that  aflsr  sQ  it  is  bat  a  slight  expansion  of  the  pre- 


sent chemical  view.  Chembts  regard  matter  as  composetl  of 
atoms  and  molectdef,  about  which  more  presently.  The  view 
ROW  brought  forward  simply  expands  the  scries  into  a  larger 
namlnrr  of  terms  and  su^ests  that  the  molecular  gioupiiig  of  n 
chemical  sub  tancc  may  be  simplified  almost  without  limit  if  the 
temperature  be  increased.  A  diagram  (Fig.  46)  will  show  ex 
actly  what  I  mean.  If  we  assume  a  very  crrcat  difference  iu 
the  tcmpeialurc  wMch  can  be  Iiroii.;lit  to  b-.a:  u:  ;  n  sul>  I.ance 
uc  may  ns  inr.c  that  at  the  highest  tcmj.cr.Turc  wc  have,  fir 
-imi'lici'.y's  abc  s,iy,  n  ctitain  line  rrpre  entei!  by  a  -'ni;!!:  circle  ; 
let  us  iinigine  the  tcini  era'urc  rcducc<l,  we  shall  then  -;et  anothe* 
spectrum,  which  ue  c.ui  :opresent  by  a  double  circle,  if  '.vc  like 
to  as,unic  that  the  evolution  is  one  which  proceeils  liy  constant 
additions  of  the  original  unit.  Coming  lower  down,  wc  get 
another  substance  fjtnicil  with  a  nio.-c  complex  -pectrum  repre- 
sented by  three  circles;  luwcr  down  still  we  have  one  tcpre 
scntcil  by  four  circle-,  another  by  five,  another  by  six,  and  so 
on.  We  might  tal  c  another  -u;  jw.sition,  easier  pcrhajis  to  some 
minds,  and  suppose  tlut  evolution  proceeded,  n  t  by  the  addi- 
tion of  llie  initial  imil,  but  by  the  constant  doubling  of  the  sub- 
stance of  the  molecule  itself.  Instead,  therefore,  of  our  circles 
increasing  by  one,  we  shall  have  one,  two,  four,  eiglii,  si\tccn, 
thirty-two,  and  it  will  l.e  readily  understood  that  if  there  arc  a 
coiisitlcrable  number  of  stages  of  tei:5]>eraturc,  both  within  our 
ken  and  1  ..  yond  rur  Icn,  and  if  >i  ine  nb^ianccs  form  themselves 
]>erpctually  by  do-jl.lin;r,  then  the  unit  w  ith  wfiich  we  can  expe- 
riment at  low  temperature,  call  it  the  chemical  atom  or  the 
chemical  molecule,  or  what  you  will,  uiu-t  be  a  very  complex 
thing  indeed.  If  the  lower  spectram  represents  that  of  a  complex 
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body  s«ch  M  iron,  or  a  adt  of  calcium,  the  upper  spectra  will 
Fcpraeat  dwM  nw  to  the  finer  gruui^ings  brought  aboat  by 
bigliier  temperatures.  We  pus  oontiuacHuIy,  xi  m  the  tun  and 
theetsn,  from  complexity  to  simplicity,  if  we  begin  at  (he  lower 
ataees,  and  from  liiDpUcity  to  complexity  if  we  bcgia  at  the 
huper  stages  of  lempenture. 

Now,  two  qaestioos  arise  here  which  I  think  it  is  unportuit 
todiicius.  Are  we  playing  Cut  ud  loose,  in  sach  an  hypo* 
thesii  as  this,  with  the  ordinary  course  of  nature's  operations,  or 
are  we  in  harmony  with  her  ?  Again,  is  it  contrary  to  tlie  mw 
cxi>re$sed  by  the  greatest  minds  which  have  studied  chemical 
phenomena?  I  think  really  the  view  is  not  inharmonious 
with  lliasc  other  views  which  we  ba%c  gathered  from  other 
rCfji'^u*  of  thought  and  work  ;  in  fact,  1  ii  derives  iu  whole 
force  from  the  fact  that  along  many  lines  it  nins  mulle]  with 
the  CTolulionaiy  ]irLri;cs>c.s  in  the  dilTcrcnt  ^.in^;ltom^  of  nature. 
I  have  aixjlbcr  dii^jnim  which  will  show  wha'.  I  inc.in  (Table  1.). 
Thi^  diagr.im  deaU  with  a  very  iiiujile  caic  of  cvu'.uli  u,  and 
it  deals  with  this  cvolutionarj'  pnxe^s,  Roiiig  along  a  single  line. 
Of  course  we  knon-  very  well  that  in  the  organic  kingdom  evo- 
lution alway-  ]iri>cce<L  alonj^'  many  lines,  but  to  simplify  the 
problem  1  bavr  Ik. alt  v.;t;i  <jiic  of  the  siuiplcil  that  I  cm  think 
of.  Let  us  assume  that  in  a  certain  hottest  >tftr  there  shall  be 
two  substances,  which  we  w  ill  call  <i  and  b.  They  will  fir>t  at 
the  transcendental  temperature  which  I  assume,  exist  a^  sepa- 
rate cntilici  ;  the  temjietature  being  then  r^uced,  they  probably 
will  combine,  and,  instead  of  two  atoms,  i>  and  h,  we  ^hal!  have 
one  grou])  of  ij  +  If  the  temperature  i^  still  fjrthL-r  reduced, 
we  shall  get /' combining  H  itli  I'' ;  in  tliat  ci  c  we  ihali  have  a 
grouping  consisting  of  o  +  2  Let  the  same  operation  be  per- 
formed again,  wc  shall  then  have  a  +  ^b,  combining  into  two 
gronps  of  2  ;  we  shall  have  what  we  can  represent,  in  short,  in 
chemical  language  a  6^.  Now,  having  got  our  a  6„  having  got 
our  temperature  reduced,  let  us  assune  that  a  6^  is  now  the  sttb- 
staooe  linked  on  to  give  a  greater  compleiity,  in- tend  aiiotii 
ncnly.  Wc  then  lutM  this  series  gives  m  tiietaliki 
a    l>  Table  I. 

c  +  ii 

+n*t  =  

-  <Va 

+«^|-  «4*I. 

+«*•■  Vll 

+   

+      —  "r^if 

 •■Vie 

•t-avg  =  •'■'te 

+   ^li^. 

+<i^t  --  Ou'Im 

 -  ~  "lA. 

=  «u*«.. 

+«fi=  •  «M*W. 



 ..'.•lA* 

Now,  fhtt  is  M  ideal  sMfe  Tin  oMSIion  i%  Is  h  nfaaord  7 
How  ens  ve  honoUy  answer  that  qoesttoa  7  By  nakiu  whether 
we  are  or  are  not  on  die  line*  on  wUch  Mitnre  worka  In  the 

region  of  the  liDOini,  in  die  region  whidi  we  cao  ft 

C     H  Table  II. 

C-i  II 

C+llil 

C-KHHXHH) 
=  ...CH, 
+CHf  3  ...».C|Hf 

+CH,=  C,H,- 

+CH,=  C,H,„ 

•♦•CH,»  C,H,, 

+CH,=  C.ku 

+ch;«  C,lf„ 

+CH,-  .C,Wu 

+C1C»  C.lf,. 

 *Ci»H„ 

+CH,s  Ci,H^ 

-^CH^s  C]|H,, 

+CH,-  C„1I„ 

+Ch:-   "c,*ir„ 

+CH,-  ..C,.H„ 

+CII(Wi.  ...u  ....>  •«••>«  ..CKlif4 


We  will  now  refer  to  another  diagram  ;  we  wiH  pass  from  dm 
ideal  to  theconcrete,  and  it  will  be  seen  that  there  b,  if  one  can  in* 
vert  the  term  in  such  a  way,  a  distinct  precedent  for  such  a  table  as 
the  last ;  for  here  are  the  absolute  fiu:ts  with  regard  to  one  evo- 
lutionary series  of  the  combination  of  carbon  aiMl  ht'drogen.  We 
have  the  gases  CH4,  C,1I„  C,H, ;  we  have  as  liquios  from  C.Uh 
to  C|glln;  each  of  them  formed,  not  bj  the  addition  of  Bf 
hypothetical  ab^  but  by  a  concrete  CHj,  and  we  liave  CTiiiiWitwl 
with  that  a  beautifnl  order  and  esqjuate  reeniari^  iatht  wqr 
in  whieh  the  boOipt-peiats  and  apadfie  ^vnea  air  II 


Table  \\\.-~»ifir$mUn  Stria 


C  H,  Marsh  Gas. 
C,  H,  Ethane. 

I'ropane. 

Tetrane  or  Diediji ... 

Il„  Pentane   

Ifexaae  or  nprofqrl.. 

Heptane  


Caseous 


Liquid 


Cj  H 
fC,  11, 

c 


Solid 


C,  II,,  Octane 
C"„  Hj„  Nonane    ...  ••a 

C,,H„  Dccane    ... 

Ci,II.4  Kndecane  

C,,I1„  D(xlccane  or  DBiaiJfl, 

C„li„  Tridccanc  

CuHjo  Teiradecane   

C,,H„  Pentadecane   

^  „  (Hexdeeaae  or  Di- 

octyl  


I  .. 

SB  .. 

71  .. 
99 
124 

148  .. 

166  .. 

180  . 

atS  .. 

230  - 

25s  .. 
27S 

Melts  at 
31* 


Specific 


-600  at  O 
■628  at  17 
'669  at  16 
■699  at  15 
•726  at  15 
•728  at  1 3*5 
•739  at  13-5 
•765  at  16 

•774  *t  »7 
792  at  20 

'83S  at  16 


Tlicrc  is  no  break  in  the  general  line  of  increase,  and  after  we 
have  i;oiie  through  the  gaseous  stage,  which  stops  at  C|H(.  and 
through  the  liquid  stage,  which  stops  at  Ci,II,„  wc  get  the 
salid  state,  and  there  again  the  same  series  is  represent^.  80 
that  I  think  one  is  ju-tificl  in  saying  that,  dealing  with  this  OM 
simple  case  (and  the  oidy  rc:Ljun  I  have  taken  the  simple  case  is 
that  it  is  a  line  which  ha^  been  thoroiighly  worked  out  by  organic 
chemists),  taking  this  simple  case  we  are  josliiied  in  saying  that 
if  nature,  in  the  regions  which  we  cannot  get  at,  works  in  thr  lanf 
way  as  she  does  in  the  r<^ioiis  which  we  can  get  at,  the  xoew  b  not 
absnrd,  and  in  fact  any  one  who  wishes  to  dispute  the  view  in 
such  a  ca^c  as  this  has,  I  think,  the  cnut  probandi  thrown  upon 
him.  lie  must  sfaoiv  that  either  in  a  certain  latitude  or  longi- 
tude, or  at  a  certain  tcra[icrature,  or  undci  some  unknown  con- 
dili  m  the  laws  of  nature  are  absolutely  changed,  and  give 
place  to  nesv  ones.  That  ha^  not  ytt  l)ceu  f  juhJ  in  any  other 
region  of  natural  philosophy.  Indeed  I  think  one  might  go 
furthet  iijii  ay  that  all  these  evolutionary  i)roce.sse>,  obtained 
from  dilierent  rcfjions  of  thoiitht,  have  such  a  oneness  about 
them  that  to  my  nnr.d  unc  of  the  licst  mental  images  wc  can  get 
of  the  causes  which  }>r<:)duce  the  lines  pickeil  out  for  special 
prominence  in  solar  sjiols  and  solar  flames,  is  to  consider  the 
molecular  groupings  that  produce  them  as  resembling  the  roots 
of  the  present  KuM>pcan  languages  wllidl  OUT aacartOta  tirOHgllt 
from  the  cradle  i  f  the  race  iu  A-ia, 

The  accom|inn)  iii.,'  dia^'ram  (p.  396)  is  taken  from  Haeckeri 
book.  We  bejjin  » ith  the  European  laniniagcs,  including  our  own, 
Hif;h-Ccrman,  and  ro  on,  and  ])hil  dotji  ts  have  traced  them 
down  into  Indo-Gcraian.  Wc  have  at  |  le-eiit  in  our  lanfjuagc 
few  and  far  between,  the  root-«  ords  w  ;ii.;:i  cxi-lL  i  almost 

unchanged  from  the  time  when  this  laii^^agc  nily  l  uken. 

There  Xyas,  been  an  evolution  in  language  as  there  has  tn  on  an 
evolution  brought  al)out  by  the  reduction  of  lemixrrature  w  hcrcver 
chemical  substances  have  been  allowed  to  intermingle  with  each 
other,  bat  side  by  side  with  the  new  chemical  forms  produced 
bjr  the  low  temperature,  ami  represented  by  the  later  languages, 
remain  tnie  root-forms,  which  may  be  traced  to  the  hottest  re- 
gioos  w  ithin  our  ken  in  the  same  way  as  the  root-forms  in  oar 
own  kuiguagc  can  be  traced  through  these  other  forms  of  laa* 
gnaflc  bndt  to  tlie  liiat  one  with  whidi  we  araae^uintad. 

NowflOBeailiaaaeoad  question,  towfaiA  refmaee  has  been 
■nde.  Wbat  liAe  opinion  of  those  ^  ' 
attention  to  Aaaiaal  philosophy  ?   I  do  not  aaeaa  to  1 
I  mean  to  cfaamkal  pbUoMpqjr.  We  hagiB 
  *       "  tf  diet 


says,  WedoaotluMMrdMtaBfoncof 
is  nbselntdjr  indaeeoq  " 
laeonceiviUs  Oat  the 
in  diflereait 


I  go  oa  to  Gail* 
Itindaef 
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u"  InoweoiMto  Sir  BaBjania  Bradi«.  whomwcbim 
bat  I  Miy  hen  igi&i  state  that  at  cari||p  aa  1867, 


,  we  may  say,  before  the  spectroaeope  bad  beea  VffffUSk  tD 
Oasan,  except  in  the  eeneni  way,  whU  ma  atartad  vj  Fkan- 
holer  aad  KiicMioJr,  he  pnphened  da*  (ha  setar  fteta  woaH 
baaaltliiakwahava  foaad  (haaa.  tlart  ia  to  nr,  he  italai 
his  bcHeT  that  at  the  viAu  taaPBMtiira  the  eoostUaaits  of  mi 
daaMBtair  bodtea  waaU  be  find  CBiliq;  i 
The  createit  eheaiieal  pUkMpbar  aow  Mflb 


Lithuanian*. 


Pkdigbkb  of  thic  iNDo-GmtAinc  Lamooaob. 

An^a-Sanmt.  HiBb-Genaaas.' 
LoV'Genaaas. 


Ancient  Pmsiaaik 


Letts. 


Mcthorlanden. 

 \ 


Ancient  SaaoiMk 


SerbiaDaii 


Pnbh. 


Caatf  a. 

{  


West  Sclaves. 


RusMans. 
I 


Soath 
Sefama.  i 

I  ' 

I 

South-Ea»t  Sclaves. 
J 


ScuLea. 

\  


L 


Ffisiaaa. 

 [ 


Scaadiaaviaaa.  Low^Germaaa. 
Goths,  I 


German*. 

 I 


SeUvo-I^etts, 


Ancient  British. 


Ancient  Scotch. 


Irish. 


Gaeh. 


Ganb. 

y 


Snttni 


Italums. 

1  


J 


Sdavo-Gernaaa. 


Ifad  JlCdts. 


Kelts. 
J 


Alhaaeae. 

I  . 


Pnuiitivc 
Thrxoian*. 


Graelis. 
_J 


ladiaaa.  Inni.-ins. 

1   L 


Aiiana. 


Grxco-komanv 
 j 


J 


kng  ago  as  1836  published  a«arfaB«f  ketar 
iKRavenckanf  alalad  farieedtaadaaw  c 
iriDaaa&vaaBnaaedhawaadMa  <rfae 


lado^Gcnaaaiai 

ketarea  in  whidi  his  Titifs 
oee  who 


«f  evidcnee  AM  had  ahaady  beea 


la  fiamr  ef  the 
of  mhstaneee  thca 


Kappb  la 


I  to  aaoaer  ttirBiiml  philoMpher, 
1  qxcUw  heata  be  alao  givea 


ip  IB  aot  to  ba  depaaded  apoa  to  «to* 
0.  tbaa^Oe  Aiae  mataat  Earibb 
toB  aMat  aniaiaat  dhuBlnal  pbuoaD* 


to  show  that  that  relationshi|i 
blish  the  received  view. 

chemists  we  can  name,  aadtlie  '    

phcn  in  France  aad  Genaaa*',  give  dwhr  opialoa  ia  bnalf  af 
tite  componnd  aataia  of  die  dwBikal  deBMBtSy  caa  Cbaaa  ahaplar 
fbnns  be  any  other  thaa  tboae  wa  dataet  hgr  avaaa  of  tba  apaa* 
troaoope?  By  theeoadManaof  tfwpnUamaiiddMabaaMtef 
kaowbdfe ih^ are aot deoompoaahla ia Oe Uboiatoty ; 
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were  they  would  cease  to  hz  clc:.i<ntary  boilic-  at  one?,  And 
would  be  wi|)ed  out  of  nur  ta  Mi  X.ir  >!  >  1  think  it  -',\'.c 
that  in  the  pre<.cnt  stajje  of  our  kt.iAvlcd.;^  ihcy  can  Ix:  rcvt-ilcd 
to  U4  in  any  other  way  than  by  tlie  .-pectro-co;!*;.  It  i>  unfortu- 
nate that  n')nc  of  theie  chemiil*  who  have  given  u-  tliis  view 
hiive  hcl]ic  1  Hi  by  showing  in  what  way  the  jxi, nihility,  which 
all  of  thciii  s\if;gest,  and  which  many  of  them  intensely  believe 
in,  could  be  absolutely  demonstrated,  but  it  ii  obviouj  that  it 
dissociation  ia  the  thins  which  time  out  of  mind  has  made 
compound  bodies  Mmpkr,  in  their  minds  the  coodiiion  of 
higher  temperature  mun  have  bean  prcMaU  The  only  diflkultj 
wa.s  the  way  ia  which  the  efTeets  of  that  high  teBpenton  oonld 
be  measured  ud  weiglied,  and  I  thiuk  tiwt  If  the  ipeetraieope 
had  been  iairadned  culier  they  woald  probably  have  left  some 
htatt  behind  them  wUdl  wodd  have  bm  of  the  greatest  value 
i»  *HB  who  «aric  «Wi  OMt  bHtnuBML 

BMi«  htm.  tto  ^bwati  to  th*  pkfridik*,  OMtiiaae.  at 
aUcMiti,  who  hoe  appndatod  ancttjr  how  this  deooBpoiihi% 
of  An  teieiUkl  deoieate  eonld  bo  eitoUidied.  I  relcr  to  fbc 
iMWBted  Oerfc  hlaxwell.  Ia  hb  Bticle  on  atoms  b  the 
"EacTclopaedia  Brttannica,"  h*  aqwt  "The  discovery  of  a 
poitienlar  line  in  a  celestial  spectram  which  doc;  not  coincide 
widi  any  line  ia  a  terrestrial  sped  ram  indlcnte-  riihcr  that  a 
adMtance  exists  ia  the  heavenly  body  not  yet  dL-tecied  I  y  che- 
aiiilnr  on  earth,  or"  (ud  it  is  to  the  "  or  "  1  wii>h  to  dow  atien- 
tioa)  that  the  tcmpcfatare  of  the  heavenly  body  Is  such  that 
MMM  sabataaoe  naoeoomposablc  by  our  methods  is  there  split 
•p  iaio  ooBpooents  tmknown  to  us  la  tbeir  lepatate  [states." 
Abaolalcly  ttotUns  codd  be  dearer  dun*  this. 

In  endeavouring  to  discuss  the  )>earing  of  this  appficatioa  of 
the  hypothesis  of  evolution  of  chemical  focnn  apoa  owdera 
chemi^^,  wc  must  draw  a  very  wide  liierinrtina  betipean  diaai* 
cal  theory  and  chemical  fact. 

When  we  compare  the  laws  Riven  in  average  ciiemicil  text- 
liO')k>  with  the  law;  which  lie  :Jt  the  root,  let  ■J^  say,  <if  a-lroroTiy, 
tho  cnndiii  mind  .  rm  it  i.iil  ;o  be  struck  by  the  dilVicuIly  v  \v.'^\ 
chcmbits  must  b;ive  cnctiur.tcred  in  endeavouring  to  n  .  luci-  the 
facts  of  their  science  to  order  on  the  hy[)othe-i3  they  '  i^  in^'  la-t'ore 
u,.  An  ou'sidcr,  for  in-tancc,  thinks  tlaat  the  bi--is  01  chemistry, 
or  a  l.irL;c  part  of  the  baii>i  of  chemistry  at  all  event-.,  li;>  in  the 
fact  that  the  cheiiii'^t  ha-;  determined  the  existence  of  a  certain 
number  of  elementary  1h>J  c-,  each  of  these  elementary  bodies 
having  a  certain  atomic  weight,  and  that  this  atomic  weight 
determines  all  the  constants  of  that  body.  S  et  we  read  lu 
chemical  text-bo->k<;  that  this  atomic  wci;^ht  is  tixcl  acoijnling 
to  no  invari.ilile  rule  ;  indeed,  with  Kuj  iur'-  I.ta  ^  ind  Newton  ^ 
laws  in  one's  min.l  one  comes  to  the  conclusion  iliat  it  i^  not  tor) 
much  to  -ry-hai  it  is  determined  by  a  series  01  compromises. 
.An  outsi'li-r  would  think  that  if  any  one  of  these  elementary 
b  wlies  were  taken  as  a  standard,  the  weight  of  an  equal  volume 
of  vapour  of  an  iiher  substance  under  equal  conditions  would 
l>car  some  relationship  of  a  definite  character  to  the  atomic 
weight  This  however  is  not  the  case.  Again,  among  the 
questions  to  be  considered  as  daHmialat  the  atomic  weighU 
taken,  is  an  assumed  limitatioa  of  eoadnation  power,  a  so- 
called  atomicity,  accofdiag t»  wMi*  OM  MdMtancc  Ls  a  monad, 
because  it  will  combine  wiA  daft  MM  ffdative  proportion  of 
hydrogen  which  exisu  in  half  a  watermkcak.  Aaothar  •Bb> 
staooe  is  called  a  dyad,  becaMM  it  will  cootaiae  wiA  the  lame 
idative  pwcortioa  m  hf^iapa  wUdi  •dUi  in  a  «diole  water- 
aoleeBl&  and  w  en.  When  we  b«rin  to  chas  the  snb- 
•lanMaatto  m^ilti  dyadic  iwsads,  and  so  forth ;  in  fact, 
when  we  tea  tSeet  a  le^laiaifiMfion  of  elementary  bodies,  the 
aolidBiity  at  onee bleaks  down;  we  iind  diat  the  classification 
after  an  is  Olden,  beeaoM  the  nne  aabitanee  atay  behave  as  a 
dyed,  a  tetrad,  a  bend,  a  pceodo  tryad,  a  pamdo-ociadi  fat 
fact,  one  feels  one  is  dealing  with  somellriac  that  is  aoie 
like  a  moral  than  a  physical  attribute— a  sort  of  expression 
of  free  will  on  the  part  of  the  molecules.  We  are,  1  think, 
josttiied  in  asking  whether  these  various  attemprts  to  Conaalate  a 
aeianoe  do  not  break  down  after  a  oartaia  point,  beeanae  Ikmf 
attempt  to  give  a  fixi^ta  what  is  in  truth  variable. 

When  we  pass  to  the  faitt  of  the  science,  the  key  note  of 
which  is  variability  from  one  end  of  the  scale  to  the  other,  we 
find  that  the  view  of  sneocaiive  dissodations,  the  view  of  variable 
asolacttlar  grmpings  broeglit  abont  ander  difierent  conditions,  is 
redly  more  or  lew  in  acoordaaoe  with  the  facU  where  the  laws 
1  on  the  fixity  of  the  ftcts  hseak  down  eatiiely.  That,  for 
, letee lAe <he aaeitian ef wf enr diwiiiiM.  Thedwr 


accounts  fully  fir  t'-.c  so-caileil  an  "'malnas  vapour  densitic,  and  in 
tlii^wny:  it-u  ';;L--tn  thai  the  eleuicrj;^  may  really  be  complex 
groups  which  break  up  intj  llieir  conslitucjit  .n'oups  under  suit- 
able conditions  of  temperature,  like  phosphoric  chloride  and 
many  other  l>odies  lio  when  obtainctl  in  the  coiulilion  oi  vajKiur. 
Wc  have  dissimilar  groups  in  the  one  cisc,  an  l  ji-jssibly  similar 
groups  in  the  other.  In  thiis  way,  that  contradictiun  in  termi^ 
the  "monatonie  aaolecnla^"  iceUy  beaoataa  tiM  cvidenee  ef  n 
higher  law. 

Let  us  pa.sa  to  allotrapie  conditioos.  The  explanation  of  these 
is  that  there  are  bodies  which  have  a  large  molecular  range 
within  tlie  ordinary  temperatures  at  oar  conunand.  The  sub- 
stances ia  which  allotropism  Is  most  marked  are  all  metalloids 
which  has*  not  been  found  ia  the  ma,  and  the  allotropic  forms 
give  ea  in  maiiy  eases  diffiarent  spsettn  epectra  indicating  a 
consideialile  coopleii^  of  the  mnlinlei  mdi  prodnce  them — 
spectia  of  oontinuaos  absorptioa,  oonttaaoui  radiation  In  the 
blae^  eontinnons  absnrjition  in  the  red*  Haled  Trtttw,  and  the 
like^  In  the  passage  from  one  aUotiopicoenditwn  to  the  other, 
energy,  witlioeitaBf  known  eMcptimL  is  alnerbed  ergisen  ant 
WhatbeeoBcsef  adseaenr;  wbUkitde^;iHkait  lain 
some  way  or  other  controlling  the  pesasfe  from  one  "Hnltir 
group  to  another  ?  These  allotropic  confitions,  ooeuniag  very 
obvioody  to  us  in  certain  limits  at  our  ordinary  temperatnee  SM 
pressuie  are,  I  hold,  but  spedd  cases  of  group-eondeaHliett 
common  to  dl  badie>,  represented  by  r>aIton'«  law  of  nraltipie 
proportions.  We  can  indeed  imagine  a  condition  of  tUqgs  in 
which  the  difference  Ixtween  iron  in  Fc^  and  the  iron  in  FeiQ^ 
would  be  as  obvious  as  the  diflsieuBe  bdwean  oedinaiy  and 
amorphous  p  bos  pharos. 

In  certain  classes  of  so-called  orgade  substances  this  gronping 
of  simpler  groups  to  more  complex  actnally  takes  place,  and  is 
recognised  under  the  term  polymerism— for  instance,  with  cyan 
ogcn  compounds  of  oxygen  wc  have  a  simple  thing  like  CNO 
~:iy,  '.viiich  will  form  a  >cric-  of  compounds,  and  we  have  its  to- 
co 1  let  i  polymers,  C^NjO,,  or  C,N,Oj,  which  will  each  form  a 
series  of  com|xiandi,  these  groups  of  sinijilcr  nature  forming 
by  their  combination  group  individuals  with  related  but  not 
identical  properties  with  the  si!iiple-.t  or  f  uivl  imcntal  group. 

In  iiinny  causes  the  amount  of  th:>  rnndcnsatioa  may  be  deter- 
mined by  the  vip' .ar  dcii-i'ics.  In  o.Ikts,  aijain,  a  dissociation 
take-  place  at  .o  certaiti  limit  of  tem[>erature,  a  simpler  or  funda- 
mental nr  lup  lieiiig  the  re  olution  product. 

The  resemblance  between  these  cases  of  polymerism  and  espe- 
cially those  eleacatary  bodies  wfaidi  exhibit  aUotropiaai,  it  at 

least  striking. 

hi  the  uue  ca-e,  the  organic  complex  bodies,  the  ranije  of 
existence  b  in  mo.t  cases  within  our  c;isy  attainment  ;  in  the  so- 
calletl  elementary  staffs  it  is  les^  frci|uently  the  case.  We  can 
certainly  convert  ordinary  phosphorus  and  -ulphurinto  allotropic 
and  most  hkely  polyiricnc  loruii,  Imt  ih  i  ivA  know  av  yet  how 
many  at  ini>  more  .ore  c onlainci,!  in  the  p')l)oncric  forms  of  these 
snbst.ouecs  than  in  their  simpler  states. 

And  in  other  substances  this  range  of  condition  of  formation 
passes  (gradually  out  of  our  reach,  but  the  phenomena  are  the 
same  in  kind  up  to  the  tempeiatuie  of  the  sun.  And  again, 
when  wc  can  obtain  the  spectra  of  bodies  like  amorpbons  pras* 
phorus  we  can  prophesy  toat  the  relalive  grouping  of  llie  atoms 
of  phosphorus  in  Ibis  to  the  ordinaiy  fenn  will  be  eddbiled. 

This  brings  ns  to  Hm  nert  paint  Isedd^.  What  an  dm 
asBodated  faenenHna? 


asBocated  pnenemaaf  MtMMjMMltg'^pem^  iimniest  spec 
tram,  lowest  atomidty,  TtMiefcn  we  en  jWHlieil,  I  thid^  in 
asinaiiv  th.it  atomicity  sa^aiker  aU  be  bnt  die  oasawe  ef  the 
groupings  at  wwk.  bi  ttis  way  we  ean  associate 
nudtMit  not  with  rootd  pbanoasna  as  icgards  the 
'"  of  die  same  molecule,  but  with  dlArent  physical 
sent  eaespledties  of  the  mme  substance.  Thus  m  the 
•erne  snbstanoe  tiie  more  complex  or  dlotropic  the  molecnhu- 
grouping,  the  higher  the  atomicity.  Hence  the  substances  in 
whicn  we  hi^Mst  atomiticities  appear  should,  as  a  rule,  be 
iorBMdandbrjlcennpd  the  lowest  tempers  tare.  Thia,  1  am 
tofensed,  b  lesdly  whd  happens  hi     nM^Nd^  of  eases. 

NfW  Analogies  bttween  Organic  and  ImergamU  Btdia 

I  have  ventured  in  these  few  remark.s  to  touch  upon  the  rela- 
tknts  ef  the  new  viow  to  modem  chemical  facts,  because  I  think 
such  a  disai-s-sion  ^hows  us  that  there  are  several  chemical  regions 
in  which  the  vic"  s  can  be  tested  froai  a  chemical  point  of  view, 
altboa^  I  have,  from  a  set  purpose  in  my  taot 
■   -   -      tlw££iBlddc.  In 
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step  of  tlie  biehcst  interest  has  already  been  taken  by  my  col- 
leAgue,  Capt.  Abney.  1  uill  read  what  it  is,  and  the  lanj^age 
of  Prof.  Roscoe,  the  Pre'iirfcnt  of  the  Chemical  Society,  is  so 
clcftr  and  so  adipirahly  pat,  that  it  is  impossible  for  any  one 
to  improve  upon  it.'  Referring  to  the  work  which  Capt.  Abney 
and  CoU  Festing  have  done  together,  he  says  :  This  work  "is 
no  less  than  a  distinct  physical  test  of  the  existence  in  organic 
compounds,  of  the  organic  radicals  ""J  •  means  of  recognising 
the  chemical  structure  of  an  organic  coni;'>oond  by  means  of  the 
spectroscope."  Thisrestilt  "is  accomplished  by  photographing  the 
absorption  spectra  of  organic  com]xiunds  in  the  infra-red  part  of 
the  spectrum.  In  these  invisible  portions  characteristic  and  distinct 
absorption  lines  and  bands  occur  for  each  oi^^nic  radical.  The 
ethyl  compoands  all  show  one  special  ethyl  hand  ;  the  methyl 
compounds  a  sj^cial  methyl  band  ;  and  thus,  just  as  a  glance  at 
the  luminotis  portion  of  the  spectrum  sati-fies  us  of  the  presence 
of  calcium,  lithium,  and  rhubidium,  so  a  simple  inspectioi*  of 
lhe«e  infra-red  photographs  enables  us  to  ascertain  the  presence 
of  the  various  organic  radicals.  This  invention  is  still  in  its 
infancy,  but  one  of  greater  importance  to  chemists  has  seldom  if 
ever  l>e«n  commnnicatetl  to  the  Society."  I  have  been  the  more 
•nxioas  to  give  these  results  in  Prof.  Roscoc's  own  words, 
because  it  will  be  i;een  that,  mutatis  mufandis,  these  remarks 
touching  the  spectra  of  organic  radicals  are  precisely  the  Jtate- 
ment  I  have  been  endeavouring  to  make  w  ith  regard  to  inorganic 
radicals.  It  cannot  therefore  be  said  that  the  nature  of  the 
principle  I  biing  forward  is  one  with  which  chemists  are  not 


familiar.  Tn  this  beautiful  work,  then,  we  have  an  analt^ 
between  the  behaviour  of  know-n  compounds  and  assumed 
elementary  bodies. 

A  new  method  of  laboratory  work  which  I  have  recently 
started  may,  I  think,  in  the  course  of  time  furnish  us  with 
another  analogy,  and  in  connection  with  it  there  is  an  experi- 
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Fig.  47  — Hypnthclical  spectra  oUained  on  distillinc 'at  succestinly  in* 
creanog  innptraium  a  muture  of  light  and  heavythydrocatbotuL 

ment  to  which  reference  may  advantageously  be  made,  because 
it  will  show  what  kind  of  results  we  expect  to  get.  It  is  simpiv 
referred  to  as  an  indication  of  the  probable  fruit  which  wiu 
come  from  many  new  kinds  of  experimentation  which  might  be 
adopted,  provided  always  we  bear  in  view  the  idea  which  it  has 
been  my  duty  to  bring  forward.    This  experiment  is  founded  on 


I 


Fig.  48.— Fractiunal  di>tilIatK>n  of  poLitiiuin.  a,  hard  gU«f  tube  conlaining  tSe  polassium  and  conneetc.l  wit'i  »  Spfengfl  pump  c  by  »  tubf  r,  hxn-\g  t»f> 
bnlb*  wiih  platinum  electrode.  <ealed  into  them,  between  which  an  induced  cunent  may  be  mjide  lo  pa  t ;  P,  Hpir-i  lamp  ;  m,  battery  ;  ii,  spectrr- 
Kop* ;  a,  lens  to  focw  imase  of  >park  on  ttit  of  tpeciroicar|>e. 


the  behaviotir  of  compound  bodies  when  they  are  distilletl  at 
different  temperatures.  If  we  take,  for  instance,  a  mixture  of 
hydrocarbon.",  some  of  them  very  complex  in  their  nature,  and 
others  more  simple ;  when  a  low  tcmiierature  is  employed  it 
is  found  that  the  simpler  hydrocarbon  comes  over  in  the  shape 
of  vapour.  If  therefore  we  were  fortunate  enough  to  be  able 
to  observe  the  spectra  of  these  different  vapours,  assume  that 
that  series  of  hydrocarbon*,  for  instance,  shown  in  the  ac- 
companying diagram  (Fig.  47),  had  each  of  them  a  distinct 
spectrum,  we  should  be  able  to  follow  sjicctroscopically  the  effect 
of  each  change  of  temperature,  and  we  could  in  that  way  associate 
the  known  fact  of  the  greatest  density  of  the  vapoar  which  comes 
over  at  a  higher  femperamre  with  a  apectmm  of  a  certain  kind. 
'  /ranm/  of  the  Chtminl  Sodety,  May,  tSti. 


Now  in  onr  experiment  wre  deal  not  with  a  compound  body 
in  the  ordinary  sense,  but  with  the  so-called  elementary  body, 
potassium,  which  we  have  in  a  hard  glass  tube  of  the  form 
shown  in  Fig.  48.  Ry  means  of  a  .Sprengel  pump  the  tube 
is  very  perfectly  exhausted,  and  then  ''«ntly  warmed  with  a 
spirit  lamp,  the  exhaustion  going  on  during  the  whole  pro- 
cess. On  p.assing  a  current  between  the  platinum  electrodes  we 
see  a  beautiful  green  glow  in  the  tube,  and  obtain  a  certain 
spectram.  On  replacing  the  spirit-lamp  by  a  Buasen  burner 
we  find  as  the  result  of  this  increased  temperature  that  the 
colour  in  the  tube  is  blood-red,  and  the  resulting  spectrum  is 
entirely  diflerent.  The  spectrum  of  potassium  is  one  which 
requires  a  very  great  deal  of  study,  for  the  reason  that  it  varies 
very  much  under  (UfTerenl  experimental  conditions.     If  the 
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potassium,  for  instance,  is  thrown  into  a  Bunccn  burner,  the  chief 
tine  (hat  one  RCts  is  a  red  one.  KirchhofT,  in  (he  e&rly  days  of 
solar  chemical  investigation,  pointed  out  that  this  red  line  is  not 
to  Ijc  found  among  the  Fraunhnfcr  lines.  The  flame  also  givei 
us  a  line  in  the  blue.  If  we  examine  the  spcc(rum  of  potassium 
hv  means  of  an  induction-coil  we  find  the  blue  line  which  we 
also  see  in  the  flanc,  but  it  is  intensified  in  the  spark.  We  also 
sec  R^me  strong  lines  in  the  green  and  yellow,  wnich  are  barely 
visible  in  the  flame — which  are  in  fact  not  generally  recorded  in 
(he  flame  s^icctrum  of  potassium,  althong;h  they  arc  really  visible 
when  consiflerable  dis|)crsion  is  employed.  These  lines  in  the 
yellow  and  green  I  siy  become  prominent  lines.  Now,  it 
so  happens  that  some  of  these  lines  in  the  green  do,  it  is 
believeo,  correspond  with  Fraunhofer  lines,  and  we  are, 
therefore,  justified  in  assuming  that  they  represent  a  something, 
whatever  it  may  be,  in  the  potassium,  which  can  withstand  the 
heat  of  the  sun,  while  the  red  lines  represent  something  which 


POTASSIUM 


FtG.  49.— Spectra  uf  poiauium  cbuined  und«r  different  conditiono. 

is  broken  up  at  the  temperature  of  those  regions  of  which  we 
can  determine  the  absorption.  The  interesting  point  of  the 
experiment,  therefore,  is  tliis :  assu-ning  for  a  moment  that  the 
ren  line  does  represent  a  complex  sometliing  which  cannot  with- 
stand the  temperature  of  the  sun,  and  that  the  yellow  line  repre- 
sents a  something  finer  which  can  withstand  the  temperature  of 
the  sun,  what  happens  when  >»e  try  to  drive  off  the  vajmnr  of 
this  pota.ssium  at  the  Imutst  temptraturt  at  w  hich  we  can  get  it 
to  volatilise  at  all,  is  that  if  the  experiment  is  carefully  performed 
it  gives  precisely  tho-e  lines  which  are  reversed  in  the  solar  spec- 
trum alone,  and  of  that  line,  which  is  the  strongest  line  at  the 
lemperatiire  of  the  Bunsen  burner  we  see  absolutely  nothing  at  all. 
Referring  to  the  spectrum  which  we  get  in  the  lilac  and  yellow- 
green  part  of  the  tube,  two  out  of  the  three  lines  visible  at  all 
events  are  seen  in  the  sun,  whereas  the  other  lines  which  we  get 
in  the  flame  and  some  of  them  which  we  get  in  the  coil  are  not 
represented  in  that  fine  \'apour  which  was  j>roduced  at  the  lowest 
possible  temperature. 

The  Bunsen  burner  produces  some  very  exquisite  colour-effects 
in  (he  tube,  and  especially  develops  a  beautiful  blood-red  colour 
which  might  be  imagined  to  be  the  product  oF  that  molecule 
which  gives  the  red  hne  in  the  Bonsen  burner ;  but  that  is  not 
the  fact.  The  line  seen  in  the  Bunsen  bamer  is  not  visible  as  a 
rule  in  the  vapour  when  heated  in  this  way,  the  lines  actually 
seen  being  more  refrangible.  Fig.  49  is  a  map  of  the  spectrum 
of  potitssium  under  these  various  condition'.  I  give  it  simply 
as  an  indication  that  it  is  possible  when  other  lahoratnr)' 
and  chemical  experiments  are  made  with  this  view  in  mind  that 
other  analogies  than  those  already  obtained  will  be  forthcoming. 

The  experiment  then  comes  to  this.  If  we  assume  the  potas- 
sium to  be  a  compound  lx>dy  and  that  its  finer  constituent  mole- 
cules are  those  which  resist  the  solar  temperature,  then  it  behaves 
exactly  like  a  mixture  of  hydrocarbons  is  known  to  do,  that  is, 
the  finer  vapours  come  off  in  greatest  qu,intity  at  the  lowest 
temperature,  and  the  more  complex  ones  as  the  temperatnre  is 
r&ised. 

In  concluding  my  lectures  in  this  course  on  Solar  Thysics  I 
would  ask  attention  to  the  fact  that  the  views  which  i  h.ive 
ventured  to  put  forward,  as  bein^  what  1  honestly  believe  to 
be  the  true  outcome  of  the  twenty  years'  work  which  has  been 
applied  to  this  subject,  depend  for  their  strength  upon  the 
convergence  of  very  various  lines  of  thought  and  work.  No 
doubt  the  future  progress  of  science  will  show  that  we,  after  all, 
are  loolcinc  through  a  gl.iss  darkly,  and  that  we  are  not  yet  face 
to  face  with  the  truth,  and  the  whole  tnirh.  We  must  all  of 
n*  be  content  to  have  our  work  criticised  and  expanded  by 


future  work,  by  researches  carried  on  with  greater  skill,  with 
more  elaborate  methods  and  higher  views.  But  with  all  these 
reservatims  1  do  wish  to  draw  attention  to  the  fact  that  the 
convergence  of  many  lines  of  work  and  many  lines  of  thought 
suggest  the  ideas  which  I  have  put  forward.  Depend  upon 
it,  th.it  we  shall  get  a  much  higher  and  much  richer  truth 
out  of  further  inquiries  ;  and  I  quite  acknowledge,  althongh 
I  have  had  a  band  in  the  work  myself,  that  the  outcome 
of  the  woik  is  so  important  that  it  ought  to  be  considered 
honestly  and  carefully  from  every  point  of  view.  .Still  I  con- 
sider that  I  am  in  honour  bound  to  lay,  as  the  result  of  the 
work  on  solar  physics,  in  that  small  branch  of  the  inquiry  into 
solar  matters  with  which  I  am  taiore  personally  connected,  that 
my  belief  is  that  the  late  work  has  changed  the  views  which 
were  held  say  twenty  years  ago  to  this  extent :  whereas  twenty 
years  ajo  we  imagined  ourselves  to  be  in  full  presence  in  the  sun 
of  chemical  forms  with  which  we  are  familiar  here,  I  think  in 
this  present  year  we  are  bound  to  consider  that  that  view  may  be 
modified  to  a  certain  extent,  and  that  we  are  justified  in  holding 
the  view  that,  not  these  chemical  form*.,  with  which  wc  arc 
acquainted  here,  but  their  germs  really,  are  revealed  to  us  in  the 
hottest  regions  of  the  sniu  J.  Norman  I.ockver 


NOTES  FROAf  THE  MALAY  ARCHIPELAGO 

A  CORRESP0NDF.NT  in  J*v«  sends  ns  the  follow- 
^  ing:- 

In  1879  I  saw,  at  Tabu  Breio,  Tadang  Panjang,  west  coast  of 
Sumatra,  a  child  aged  about  one  and  a  half  years,  with  four  legs. 
It  was  a  female  child  with  perfect  organs,  onljr  the  feet  were 
clubbed  and  the  legs  bent.  The  added -on  pair  of  legs  were 
less  perfect  and  their  circulation  evidently  not  in  order,  for  they 
were  not  so  sensitive  to  pain  (pinches,  &c.).  They  looked  as  if 
part  of  an  embryo  male  child.  The  child  was  subject  to  fits  ; 
It  could  not  walk,  but  crawled,  using  its  female  legs,  the  male  {?) 
legi  t)eing  dragged  ak>ng.  The  spine  was  much  dragged  out  of 
position. 

During  about  six  months  of  1 880  there  was  a  child  at  Surabaya, 
Java,  with  two  distinct  heads  joined  to  one  reck.  It  is  now 
with  the  Regent  (a  Javanese)  of  Surabaya,  in  spirits.  Photo- 
graphs of  thin  are  sold.  The  brains  were  quite  mdepcndent  of 
each  other,  for  the  one  would  sleep  whilst  the  other  was  awake. 
I  have  not  heard  whether  the  one  could  articulate  whilst  the 
other  slept. 

Dorntan  Rhinoctros. — Mr.  Bartlett  writes  to  me:  "We  now 
know  for  certain  that  the  Bornean  is  the  same  as  the  Sumatran. 
This  comes  of  course  from  Hart  Everett,  and  I  do  not  doubt  it 
for  a  moment."  But  I  have  strong  grounds  for  lielie»'ing  that 
there  are  two  kinds : — i .  A  Government  official  who  recently  spent 
a  year  in  the  d  ?epest  recesses  of  the  island  says  the  natives  told 
him  there  were  two  kinds.  2.  About  eight  years  ago  a  small  rhi- 
noceros wras  killed  at  Bunut,  about  150  miles  above  Sintang,  on 
the  Pontianak.  This  is  certain,  it  had  only  one  horn.  I  have 
recently  spoken  to  an  officer  who  spent  a  year  and  a  half  in 
the  interior,  and  he  says  he  always  understood  the  animal  had 
only  one  horn.  Anyhow  it  is  very  rare  indeed.  No  European 
I  have  met — and  many  have  been  a  long  way  into  Borneo — has 
seen  it.  That  may  be  because  they  are  phlegmatic  Dutch,  and 
not  inquiring  English.  But  the  natives  who  killed  the  one  at 
Bunut  had  never  seen  one  before.  At  the  first  sight  they  fled 
in  terror  at  such  a  lieast.  It  might  have  been  a  young  R.  Sum., 
as  the  horn  was  ver>'  small,  and  perhaps  the  trifling  development 
of  bud  horn  escaped  notice. 

A  Dutch  ship,  the  Ratavia,  has  at  length  reached  the  point 
where  the  141st  degree  cuts  the  west  coast  of  New  Guinta. 
This  is  considered  a  great  feat ;  why,  I  can't  precisely  say. 
There  has  been  a  good  deal  of  talk  about  sending  explorers  to 
the  Dutch  end  of  New  Guinea,  but  directly  money  is  asked  for 
silence  reigns.  They  had  much  better  finish  with  Sumatra 
before  going  to  New  Guinea. 

The  cattle  plague  has  been  raging  in  the  west  end  of  Java, 
Bantam,  the  Prcanger,  and  Batavia  residences — during  the  west 
monsoon  (now  finishing)  with  redoubled  vigour.  It  has  now 
abated  a  little  (after  four  years  it  may  well  do  so,  from  want  of 
victims)  in  these  parts  but  is  extending  eastward,  it<  appearance 
in  Krawang  being  the  most  alarming.  The  authorities  have 
decided  upon  making  a  double  fence  right  across  lava  at  its 
narrowest  part.  'iTiis  means  a  line  from  somewhere  about 
Cheribon  doe  south.    In  the  interval — a  considerable  one — 
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tetiMMi  <he  two  ftnoet,  no  cattla  win  be  allowed  to  pois  or 

ezbt 

There  is  a  bird  (native  name  Jallak)  wbicb  foHows  the 
buffaloes  about  and  perches  on  tbeir  backs.  Query,  can  tlii^ 
bird  have  anjihine  to  do  with  the  tpireadhig  of  the  pla;:ue  ?  If 
so  I  don't  tee  what  Government  can  do.  They  can't  fence 
him  out. 

Id  all  the  parts  where  the  cattlc-plaguc  has  r.i^cd  the  most 
awful  feven  have  been  the  re  ult  amon^t  the  miivc  ]x)pula'.i<Mi. 
In  Bantam  alone  50,000  (licit  in  iSSo.  In  ihc  rrf.-i;i^cr  ;  ml 
Batavia  the  death  rate  was  :ilso  very  l;i.:h.  'i'htte  i^  nu  iloulit 
whatever  that  this  is  <lue  tn  imi  crficr  ifiriTii.cut  uf  the 
carcases.  The  Government  -.ay--,  it  i  ihic  t-i  tin-  v^ct  s- ast«n  ;  Ixit 
this  is  a  lame  excuse,  for  why  is  there  no  fever  eUcwhere?  In 
the  wet  season  it  ii»  «f  come,  w«nc^  for  the  hcKvf  nini  enuse 
more  miasmiu 


SCIENTIFtC  SERIALS 

yournal  of  ttu  Franklin  Insti'ulf,  July. — Tlic  ilireit  mftnu- 
faclure  of  irrn  from  .ire,  jiwddlinc;,  lit?A*ing  iwtnMic^,  ami  f-irgc 
cinders,  ic,  by  Mr.  Du  I'uy.  I)im;us  i  <n  on  >tt  cl  r.nU.  —  I'x- 
perimcnts  «ith  cre\v  -pii>p<ller'i  nf  liitTi^rcnt  m.itcri.il  and  ciimcn- 
siMis,  applied  to  the  >fc.Tnicr  ! .^•■jk^'iit,  m  ith  the  hull  cojipere  l 
and  not  coppered,  by  Chief-£nKiacer  Ivherwood. — Percussion 
rDck-<lnlls  )>y  Mr.  GfimilMiW. — Kadio-dyim^es  b]r  Dr*  Pluiy 
harle  Chase. 

AnnaUn  dtr  Pkytik  und  Ckemie,  No.  7.— On  the  forces 
Acting  on  tht  interior  oi  maTnetieally  or  dielectrically  polarised 
bodies,  hf  H.  Helmholtz. — On  the  conductivities  of  metals  for 
heetnnd  electricity,  by  G.  KirchhoflT  and  G.  Hansemann. — On 
the  tame,  by  I..  Lorenz. — The  specific  heat  of  liquid  orcanic 
compounds  and  its  relntion  to  tlicir  molecular  weight,  by  M.  A. 
von  Reis. — Contribution  to  (he  d  ctrine  of  induoH  magnetism, 
bjr  E.  Riccke. — On  cry->t.il  analy.sis,  by  O  I.ehmann.— -On  the 
eonlnction  observed  in  formati  tn  of  haloid  .<alls  in  comparison 
with  their  heat  of  formation,  by  \V.  Mullcr-Erxhach. — Auto- 
matic mercury  air-pump,  by  A,  Schuller. — TT>e  then^  of  the 
law  of  saturation,  by  M.  f'lanck. — The  so-called  leU-esciting 
infloence-machine,  by  P.  R  e^s.— On  K.  Streckcr'.s  pepir  0«  the 
specific  best  of  chlorine,  &.C.,  by  L.  Boltzmann. 

Btdbttn  dt  PAcadfmie  KoyaU  da  Seitturs  tie  Bdgiqiu,  No.  5. 

of  the  third  order,  hy  M.  le  P«ige.— On  tb«  structure 


«f  the  renndaelive  nppuatiu  of  Teleosteans  (ceoond  paper),  by 
Mfr.  li«eL«oi.^)n  a  reglsteriiiK  appanlu  far  aicnals  of  * 
mlrrue  {^IvanMneter,  by 


Journal  iie  Phyiiqut,  July. — Experimeotal  re  carchcs  on  the 
capacity  of  voltaic  j^'Iariiation,  by  W.  Blondlot.  -  Kuudimental 
equations  of  induce  '  m.i^nciisin,  aeconling  to  M.ixwcll,  by  M. 
Bouty. — Punijiin;^  niaciiiTic.s  .inJ  pneumatic  a;)p.iratus,  by  M. 
de  Roniilly.  .Rcifaitlios  on  tlic  .[icLitic  heat  of  mixtures  of 
heat  an.l  the  three  primary  alcoh  )l»  C,HjO,,  C^II„0,  and 
CgHgOj,  by  Dr.  Zetterman. 

Realt  Ittitule  Lombards  di  Stimie  t  /.ftltre.  Krndiconti.  Vol. 
xiv.,  fate,  x.-xi. — Contribution  to  the  'tudy  of  Amfvba,  by  Dr. 
Gra^'■i. — On  an  e>-aporimeter  with  constant  leveL  by  Prof. 
Fomioni.— Some  researches  OA  tfa*  dlstflhriwi  «f  cadaveric 
alkaloids,  by  S.  Soldaini. 

Mfnmit  dttla  Sofieti  dq^  SftlfnteapisH  UaSami,  May.— 
Solar  observations  at  Palemo  ObMmtory  dnrinir  the  fin-t  qtiar- 
ter  of  1881,  by  Prof.  Ricea— On  phot«mi*ic  photometry, 
by  M.  Jan.sscn. — Scientific  monument  to  P.  Seochl  in  Rcttio 
Emilia.— Spectroscopy  applied  to  investigation  of  some  oolonr- 
ing*mntter^  introdoceti  into  red  wines,  by  S.  Mncagno. 

Atti  deJia  R.  .-iffttti/mia  dri  Lineti,  vol.  v.  fa-^c.  I4. — Phsrm.i- 
eological  researches  on  unstripe<l  muKcles,  and  p.vticularly  on 
the  liladdcr,  by  P.  Pcllacani. — On  some  cotn]<iunils  nf  the 
furfuric  series,  by  G.  L.  Ciamician  and  M.  Dcnn.str<lt. — On  some 
derivatives  of  ]  yrocol,  by  <j.  L.  Ciamician  and  I..  Danc-i, — 
Actii>n  iia  ct-nl  hyilroj^en  on  apoatropine,  by  L.  Pc-ci. — On 
the  =acchi»nfying  .iction  of  neutral  salts,  by  \e.  Selmi. — Some 
theorems  in  geometry  of  n  dimensions,  by  S.  Veronese. 

Ph-i'ta  Mmtidto-Indtutriah,  No.  II,  June  15 — Theory  of 
siph  I'v  ,  l  y  Pri  f.  Rovelli. — New  application  of  powdere<l  gra- 
phite, by  S.  Mauri— On  Elban  poltoce,  by  S.  Corsi.— On 
""""  T,  by  P»qf.  Megna. 


Arckiva  da  Stunca  fl^igua  H  Naturdlts,  No.  7,  July  ij. 
— Essay  on  the  periodic  Tariationa  of  gladers,  by  F.  A.  For«L 
—  Researches  oB  the  fadhMMC  of  heat  on  le^pmtioi^  by  W. 
Marcct. 


SOaETIES  AND  ACADEMIES 
Pams 

Academj  of  8cies»ce%  A««st  t.— M.  Wnitt  in  the  chair.— 

The  followinig  papers  were  read : — On  the  heat  of  formation  of 
perchlorate  of  potaas  by  UM.  Berthelot  and  VieiUe. — Spedltc 
heats  and  heats  of  dilution  of  perchloric  acid,  by  M.  Berthelot. — 
Note  on  the  communication  to  last  meeting,  by  M.  Bonlley,  on 
M.  Toavsaint's  exjicrintents  on  the  infection  produced  by  the 
juices  of  healed  viands,  by  M.  Chevreul. —  Researches  on  the 
anbydmus  chlorides  <>f  (gallium,  by  M.  L«coq  de  Boisbaudran.— 
The  standards  of  weight*  and  mea.^utes  of  the  Ob^e^vato^y,  and 
the  apparalU'i  u^ed  in  their  constmctioo,  their  origin,  history, 
and  pre-~ent  state,  by  M.  C.  Wolf. — On  the  Fuchsian  functions, 
by  .M.  II.  Poincar^. — On  the  imitation,  bymeans  of  hydradynaaici^ 
of  electrical  and  magnetic  actions,  by  M.  C.  A.  Hjerk  ~ 
the  compre-silnlily  of  carbonic  acid  and  air  onder  weak 
and  at  a  highieaiperBlire,  by  M.  E.  H.  Amagat. — On  the : 
of  oxygen  '>n  mercnrr,  by  M.  E.  Anmgat.— On  the  heating  of 
waggons,  carriage^,  &c.,  by  means  of  this  crystallised  acetate  of 
soda,  by  M.  A.  Ancelin. — Researches  on  the  conditions  of 
manufs'^nre  of  m«i;nets,  by  M.  G.  Trouv^. — Di  sociation  com- 
parison of  f.irinnl.i.-  by  experiment,  by  M.  G.  I.emoine. — Action 
of  -nlphunc  ac  i<l  on  bromic  amylene,  by  M.  Chatin. — On  a  solu- 
tion, of  ricnsity  3"2S,  ■■uitable  for  the  immediate  analysis  of 
rocJ-s,  by  M.  I  Klein. — Tal>erculu-.is  infection  by  the  li^juids  of 
secretion  ami  the  srrosity  of  ^-icciiie  i-ii-tules,  by  M.  M. 
T'US-aint. — Note  on  hydr.'p'  obi.n,  by  M.  H.  Ihihouc. 

August  16.  —  M.  Wuriz  in  the  chair. — On  cometary  appcar- 
ance^  by  M.  I  l  .imin. — Rc  circhcs  on  the  anhydrous  chlorides  of 
gallium,  by  M.  I.cco]  de  Hoi-baiidran. — Singular  effect:!  of  a 
gu>.i  of  ^i.Liiliwe-;  "iiiil.  tiy  M.  i;.  A.  llirn. — Report  of  the 
place  of  C"J.Hi-le  de  jouilV.iy  in  tlie  iliscovery  of  .%team-navi;.(ation, 
by  M,  He  I.es  eo-.  —  1  he  alcamine-^,  by  M.  .X.  Ladciibu'g. — On 
the  solubility  of  earl'Onate  of  nia|^ne-.ia  in  w^ater  charjjeil  with 
carbonic  acid,  by  MM.  Et  gcl  and  ViUc. — On  the  colraltamines 
by  M.  Poruiiibaru.  On  the  seat  of  gustation  in  dijilerous  in-ects  : 
aiiatoiiiital  1  oif  (itulion  and  physioloeicsl  value  of  the  epi|'haryiix 
and  hypo|)harsnx,  l>y  MM.  Kunckcl.itvd  Gaiagnaire. — On  par- 
asitism and  iuIhtciiI  .  is  l>y  M.  II.  T  ilisrial.  0^  fhs  1" 
Stars  of  August,  iSAi,  by  M.  Chaicias. 
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THE  BRITISH  ASSOCIATION 

THE  Fifty-first  Annual  Meeting  of  the  British  Asso- 
ciation was  opened  yesterday  under  the  jjresidciK  y 
of  Sir  John  Lubbock,  Bart^  M.P.,  F.K.S.,  at  York,  the 
birthplace  of  the  Association  fifty  years  ago  (September 
27i  1831).  Almost  as  easily  might  we  compare  the  first 
meeting  of  the  Accademia  del  Cimento  when  Robervat 
and  Mersennus  and  Torricelli  discussed  the  nature  of  the 
vacuum  with  the  last  meeting  of  the  Nuovo  Cimento,  as 
compare  the  meeting  of  the  British  Association  of  1831 
with  that  of  1881.  Railways,  telegraphs,  telepliones,  and 
electric  lighting  were  unknown ;  tiie  doctrines  of  evolution 
and  the  oooservation  of  energy  had  not  been  developed ; 
geologA',  palarontolog)',  and  petro!og>'  were  in  their  in- 
fancy; the  modern  applications  of  spectroscopy  were 
scarcely  thought  of ;  the  mechanical  equivalent  of  heat 
had  not  been  determined.  Several  sciences,  which  at  that 
time  consisted  of  a  mere  collection  of  ill-arranged  facts, 
have  since,  by  the  application  of  logical  raethoJ;,  hid 
conferred  upon  them  an  individuality  which  they  never 
before  possessed.  Science  schools  have  arisen  in  an 
directions  ;  the  State  yearly  examines  some  thousands  of 
its  subjects;  the  Universities  have  created  new  professor- 
sllips,  have  vitalised  the  old  ones,  and  have  placed  science 
scholarships  on  an  equalily  with  those  which  fonnerly 
were  only  given  for  classics  and  mathematics.  The  Uni- 
versities hav  ing  opened  their  doors  to  the  new  culture,  and 
It  has  become  a  necessary  part  of  elementary  education ; 
white  technical  schools  in  all  our  large  centres  instmct 
dwusands  of  artisans  in  the  nidiments  of  natural  know- 
ledge. Has  the  British  Association  kept  pace  with  this 
prodigious  development  ? 

What  were  the  ideas  of  its  founden  ?  William  Vernon 
Harcourt,  "the  lawgiver  and  properfeanderof  the  British 

Association,"  saal  ..i  tlic  oprai;i;j;  meeting  that  its  objects 
should  be  "  to  give  a  stronger  impulse  and  more  system* 
atic  diiectioR  to  sdeotific  Inquiry,  to  obtain  a  greater 
degree  of  national  attention  to  the  objects  of  science,  and 
a  removal  of  those  disadvantages  which  impede  its  pro. 
gress,  and  to  promote  the  intercourse  of  the  cultivators 
of  science  with  one  another  and  with  foreign  philoso- 
phers.* By  Its  reports,  committees,  recommendations, 
and  i;rant'i,  the  Association  has  to  some  extent  suc- 
ceeded in  each  of  these  objects.  But  Mr.  Vernon 
Hareoort  planned  the  Assodation  on  a  wider  basis 
than  that  upon  which  it  rests.  "  I  propose  to  you," 
be  said,  "to  found  an  association,  including  ail  the 
Strength  of  Great  Britain,  which  shall  employ  a  short 
period  of  every  year  in  pointing  out  the  lines  of  direction 
in  which  the  researches  of  seittce  should  move ;  in  indi- 
cating th(!  I  anil  ulars  which  most  immediately  demand 
investigation ;  in  stating  problems  to  be  solved  and  data 
to  be  fixed;  m  assigning  to  eveiy  dass  of  mmd  a  definite 
tadt;  and  suggesting  to  its  members  that  there  is  here  a 
eboie  of  which  the  soundings  should  be  more  accurately 
taken,  and  there  a  line  of  coast  aloQy  wUlft  a  voyage  of 
discovery  should  be  made:"  We  venture  to  think  that 
this  coarse  of  action  might  be  more  closely  followed  with 
•dvanttge.    It  is  true  that  a  few  committees,  are  ap- 
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pomted  to  report  upon,  and  sometimes  to  experiment 

upon,  certain  defined  objects,  but  if  each  section  co-.ild 
give  a  list  of  the  most  important  questions  awaiting  ^ 
answer  in  its  particular  science  — somewhat  in  the  form 
of  a  modernised  Iii^uisith  dt  NeUurd  Caii{ii—tntt%y 
wouUI  less  often  be  expended  about  the  mint,  the  antsc, 
and  the  cumin,  and  more  often  applied  to  the  weightier 
matters  of  the  sciences.  Men  would  then  more  frequently 
forge  connections  in  the  mighty  chain,  to  place  of  separate 
links  which  somietimes  rust  away  before  a  place  it  found 
for  them. 

The  earlier  pretidents  delighted  to  find  in  the  .Associa- 
tion  the  development  of  Bacon's  idea  of  the  "New 
Atlantis."  But  we  venture  with  great  deference  to  submit 

that  it  never  lias  and  never  can  approach  the  character  of 
that  academy  of  universal  science.  A  nearer  approach  to 
it  was  to  be  found  in  the  old  Gresham  College,  and  may 
now  be  met  with  in  any  one  of  the  new  colleges  of 
sciences.  Ilacon's  idea  was  to  have  avast  inclosure con- 
taining "  elaboratories  chymicall  and  phisicall,"  ana- 
tomical and  metallurgical,  observatories  of  every  kind, 
botanical  gardens,  museums,  and  operatories  for  every 
science.  Connected  with  these  there  was  to  be  a  staff  of 
workers  and  a  staff  of  thinkers ;  also  a  kind  of  scientific 
society,  or  eoBeetion  of  societies,  in  which  the  results 
should  be  discussed.  There  are  a  tho-.jsand  workers 
in  the  domains  of  the  sciences  now  where  there  was  one 
fifty  years  ago ;  discoveries  and  inventions  multiply,  an'd 
scientific  literature  is  assuming  vast  proportions ;  but  at 
present  we  are  as  far  from  the  lofty  and  majestic  ideal  of 
the  New  Atlantis  as  we  were  in  iSji. 

But  let  us  not  for  a  moment  underrate  the  valuable 
work  which  the  Association  has  aoeempUshed.  Many  of 
the  Reports  of  committees  or  indivirluals  are  classical, 
and  the  suggestions  which  they  furnish  have  led  to  con- 
siderable results.  Take  one  example :  the  establish- 
ment of  magnetic  observatories  all  over  the  world 
is  mainly  due  to  the  acdon  of  the  Association.  "  By 
no  sudden  impulse  or  accidental  circumstance,''  said 
ProC  Phillips  in  the  Birmingham  presidential  address 
in  1865,  ^rose  to  its  high  importance  that  great  system 
of  magnetic  observations  on  which  for  more  than  a 
quarter  of  a  century  the  British  Association  and  the 
Royal  Society,  acting  in  concert,  have  been  intent  First 
we  had  reports  on  the  mathematical  theory,  and  experi- 
mental researches  of  magnetism  by  Christie,  1 833 ; 
Whewell,  1835  ;  and  Sabine,  1835.  Afterwards  a  mag- 
netic survey  of  the  British  Islands ;  then  the  establish- 
ment of  •  complete  observatory  at  Dublin,  with  newly 
arranged  instruments,  by  Dr.  Lloyd  in  183S.  On  all  this 
gathered  experience  we  founded  a  memorial  to  Her 
Majesty's  Government  made  a  grant  of  400/.  from  our 
funds  for  preliminary  expenses,  and  presented  to  the 
meeting  of  this  Association  in  Birmingham  in  1839  a 
report  of  progress  signed  by  Herschel  and  Lloyd.  From 
that  time  how  great  the  labour^  how  inestimable  the 
fruits !  Ross  s^  to  Ae  magnetic  pole  of  the  south ; 
America  and  Russia  co-operate  with  our  observers  at 
Kew,  Toronto,  and  St  Helena ;  and  General  Sabine,  by 
combining  all  this  united  labour,  has  the  happiness  of 
seeing  results  established  of  which  no  man  dreamed — 
laws  of  harmonious  variation  affecting  the  magnetic 
deneots  of  the  |^b^  teddtoUe  rdatkm  to  die  earth's 
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movement,  the  position  ol  the  sun  and  moon,  the  distri- 
bution of  leniperatur^  and  the  situation  in  latitude  and 
longitude." 

We  must  bear  in  mind,  however,  that  the  jjrcat  m.is?  of 
members  at  any  otic  meeting  .ire  not  made  up  tif  scien- 
tific men  who  can  appreciate  the  full  development  of  a 
train  of  ideas  or  results,  but  of  people  who  have  not  the 
advantages  of  attending  the  meeting^s  of  the  London 
flcientiBc  sodetiesi  or  of  being  au  cour.tnt  with  scientific 
progress, and  ire  may fitlyioquire  by  what  means  their 
interests  are  best  served.  The  President's  address  is  per- 

a[is  the  most  poweifiil  stimulus.  Such  addreases  usually 
wg  to  one  of  three  classes :— tbejr  ave  cilhor  distin- 
guished by  a  fine  display  of  oratory  ;  or  by  the  diicmiion 
of  some  leading  theory  concerning  which  the  president 
has  a  right  to  speak  ex  cutlu  Jrd;  or  they  j;ivc  a  nUunu' 
of  the  scientific  prof^ess  of  the  year.  This  last  is  of  the 
greatest  utility  to  tlic  pcner.il  run  of  members.  .Some- 
time>i  the  three  classes  are  jiniiciously  cnnibincd.  and 
these  addresses  are  commonly  the  be^t  uf  all.  In  fortner 
years  the  Presidential  Address  was  very  short,  and  chictly 
discussed  the  results  obtained  by  the  Committees,  and 
the  Reports  thereon.  Occasionally  an  unscientific  noble- 
man has  opened  the  proceedings  by  a  quau  after-dinner 
speech,  while  anon  we  have  a  sophistical  declamation 
dealing  with  some  of  the  burning  questions  of  the  hour, 
and  disposing  of  them  bravely. 

Many  cities  have  received  the  Association  twice,  but 
few  three  times.  Yeclc  will  now  be  one  of  tbe  tatter,  but  it 
is  thirty-six  years  since  the  last  meeting  was  held  there. 
Murchison  called  it  the  "cradle  of  the  Asso-iation.'  and 
at  the  second  York  meeting  the  tickets  horc  the  inscrip- 
tion, Andqutim  exquiritr  ,\fatrem.    If  the  Association  \ 
carries  out  the  ideas  of  its  founders,  we  imy  fairh  hope 
that  a  Centennial  and  even  a  millennial  ineetin^^  will  be 
held  in  the  place  of  its  birth.    The  city  has  ni.iny  oljjerts 
of  interest  :  it  posses&ei  convenient  accoininodation  for 
all  the  sections,  and  a  number  of  important  manufac- 
tories can  be  easily  visited  from  it.    The  local  committee 
have  issued  an  extremely  useful  programme  of  their 
arrangerncnts,  which  not  only  contains  all  the  necessary 
information  concerning  trains,  posts,  lodgings,  and  the 
plaees  of  meeting,  but  also  articles  on  tm  SOOlogy,  \ 
botany,  and  geology  of  the  neighbourhood,  and  n  de- 
scription of  ibe  -various  ennniaBa.    Aa  btSNsting 
article  on  *'Tlw  Yoilc  FoHnden  of  tbe  Association^ 
is  contributed  by  Archdeacon  Hey.    An  exhibition 
of_  art   and  industrial  produce,  and  a  collection  of  1 
scientific  appirntus,  will  be  open  during  the  week.    Four  ' 
excursions  arc  organised   for  .Saturday,  September  3  : 
to  Scarborough;  to  Castle  Howard;  to  Helmsley  and 
Rievauk  ;  and  to  Hrimham  Kocks  and  Harrogate.    On  j 
the  following  Thursday  there  will  Ijc  seven  excursions  :  ! 
to  Bolton  Abbey  and  the  .Strid  ;  to  Cleveland ;  a  coast 
excursion  ;  to  Gristhorpc,  Specton,  and  Scarborougli  ;  to  \ 
Whitby;  to  Wcnslcydale ;  and  to  Aid 'lorough  and  Borough-  ' 
bridge.    Among  the  mor«  important  manufactories  which  ' 
will  be  visited  are  the  telescope  works  ol  .Mcs5rs.  Cooke  ' 
and  Sons,  the  workshops  of  the  North  Eastern  Jlailway,  \ 
tbe  York  glass  works,  and  some  extensive  confectionery 
works.   Naturalisu  will  be  glad  to  learn  that  tliK  COonty 
possesses  a  (anna  wliieb  comprises  513  out  of  tbe  717 
British  Vertebrataf  via,  46  mammals,  307  birds,  12  rep- 
tiles, and  T48  fishes.   Tt  also  famishes  71  per  cent,  of 
the  British  fiowering- plants  and  ferns.    Geologically  the  I 
county  consists  of  rounded  Chalk  Hills,  Oolite  ovcriying  1 
the  Lias,  Trias  covered  vvith  glacial  drift  and  alluvial  de- 
posit, and  a  narrow  band  of  Permian  Strata.  Many 

opi)ortunuies  will  be  afforded  to  members  of  studying 

the  geology  of  the  district. 

The  famous  Kirk  Jale  Cave,  which  was  tbe  first  to  be 
scientifically  e.xannned,  ga«e  tiae  to  the  Yorkshire  Philo- 
sophical  Society.    The  wmcrous  raaaina  ibund  in  it  i 
became  the  basts  of  a  mnseum,  and  to  it  was  attacbed  tbe 


scientific  society  of  which  John  Phillips  was  one  of  the 
secretaries.  The  idea  of  the  Association  was  broached 
by  Brewster  in  a  letter  to  Phillips.  The  Council  of  the 
"S'orkshire  -Society  issued  the  first  invitations,  and  its 
president,  vice  president,  treasurer,  and  secretaries  filled 
the  same  offices  at  the  first  meeting  of  the  Association. 
The  writer  of  an  able  article  in  the  Times  of  last  Friday 
points  out  that  in  place  of  the  few  philosophical  societies 
of  fifty  years  ago  there  are  nowa  hundred  ortwo  scatteied 
all  over  the  country  often  doing  good  work,  which  is  to  a 
great  extent  lost  or  wasted  because  iaaccessiUe  to  llie 
scientific  world,  and  he  si^ggests  that  Ae  Assoctatteo 
should  act  as  a  bond  of  union  lietween  tbese  societies, 
pipposlflf  methods  of  work  and  special  kiitds  of  research 
suitable  to  the  particular  district.  This  might  surely  be 
done  with  great  advantage  in  the  case  of  the  natural 
history  sciences  and  geology ;  and  we  think  the  idea  is 
worthy  the  attention  of  the  .Association.  If,  furthermore, 
it  could  publish  a  r/suiiir  of  the  more  iinporianl  results 
obtained  by  the  several  local  societies  during  each  year, 
it  would  be  a  boon  to  scietitifi;  literature. 

.As  might  have  been  expected,  the  '"Jubilee  Meeting  " 
of  the  Association  is  likely  to  attract  an  unusually  large 
gathering.  On  Tuesday  upwards  of  1500  names  had  been 
enrolled.  The  special  character  of  the  meeting  is  libefy 
to  have  an  influence  not  only  on  tbe  presidential  addfeiaet, 
but  on  tbe  nature  of  the  entire  prooeediqgs. 

Ihavcoral  AlloaBSS  by  S»  John  LrnnocK,  Bart.,  M.?.. 
F.R.S.,  D.C.L.,  LL.I).,  Phesident 

In  the  name  of  the  I3riti&h  Af  sodalion,  wbkh  for  the  tiatt  I 

very  unuoithily  represent,  I  be>;  to  tender  to  yOH|  Biy  Loid 
M^y  ir,  am!  through  you  to  the  City  of  York,  oar  eonNal  thank* 
for  your  hospitable  inWiation  and  hmrly  weloome. 

NVe  feel,  indesd,  that  in  coming  tn  \'ork  we ars  coming  home : 
gratefully  as  we  acknowledge  and  much  as  we  appreciate  the 
kindneM  we  have  experienced  elsewhere,  and  tbe  friendly 
relation*  which  exist  between  this  As.v>ciation  and  must — I  might 
even  tay,  all— onr  great  cities,  yet  Sir  K.  Mnrehisou  truly  nbaervvd 
at  tbe  close  of  our  fii«t  uiMting  in  1831,  that  t.>  York,  "as  the 
cradle  of  the  Assiiciatinii,  wc  shall  ever  look  hack  » ith  gratitude  ; 
and  whethrr  \\<i  niret  hcrciftcr  011  the  hanks  uf  the  I-^Ih,  the  Cam, 
or  the  Fciiili,  l  1  "  i-  l  ot  vst-  Im!!  till  fondly  revert."  Indeed, 
it  wouUl  li.-ivr  t>e<'n  z  matter  of  much  ngret  10  all  of  ns,  if  we 
had  not  Ikcu  ;i1i1c  on  this,  oBT  fifiklh  aBBiMiSiiy,  ta  hold  Jar 

mct-iiii^'  in  l  ur  tiji^thcr  ci'.y. 

>h  I  1  i  M  i\  .>T,  licfure  going  further,  I  must  cx;  rc«s  my 
rcgrc!,  c^l>ccl(l!ly  « lien  I  call  to  mind  the  illu-trioiis  men  wh') 
have  preceded  mc  in  this  cLiir,  that  it  has  nut  (alien  to  one  of 
my  eminent  friends  around  me,  to  preside  i>n  this  auspicious 
ncca^l  111.  Ci>ii-cii)U-,  liowcvcr,  as  1  am  i\  my  own  drliciencic«, 
I  fee!  that  I  must  m^t  wn-^te  time  in  duelliiv.;  on  them,  m<sre 
es|)ccblly  as  in  doinp  .so  I  .^hnuld  liut  Rive  tliem  (,'rcater  promin- 
ence. I  will,  therefore,  only  make  one  caniol  appeal  lo  your 
kind  iniiulgence. 

The  c  uiiicclion  of  the  Hr:li»h  A^vfici.ntiKii  «ilh  the  C'ily  of 
YarV  ili'e^  nut  depend  merelv  on  the  fair  that  our  first  meeting 
«,is  held  here.  It  oT-iginatrd  in  a  letter  ftddrevicd  by  Sir  I>. 
BrewNtcr  to  I'rof.  Phillip,,  as  Seereury  to  your  York  Phili- 
sophical  Society,  hy  whom  the  idea  was  warmly  taken  up.  The 
first  me«;ting  was  held  on  Septemlier  26,  1831,  the  chair  berne 
taken  by  lx>rd  Milton,  who  delivered  an  address,  after  which 
Mr.  William  Vernon  Haccoart,  Chatmiaa  of  the  Po— ilUS 
of  Management,  submitted  to  the  meeting  a  eo-te  of  nlss  whi^ 
had  been  so  nature^  eoniidered,  and  so  winely  framed,  that 
they  have  reaainsd  snhftaatially  (he  laaw  dowatediepRsent 
day. 

nie  eanstttaHaa  and  elijada  ef  the  Aweristlaa  wsm  leafcly 
described  by  Mr.  Spottiswoods^  at  Dublin,  and  are  so  weO 
knon-n  to  yon,  ^t  1  will  not  dwell  on  them  this  eraing.  The 
amellant  PinrfdsM  of  the  Royal  Sedety,  hi  the  bsm  addrws. 
omisilsd  that  die  past. Ustory  of  teAssooialioB  WBuId  foam  as 
tt>prapriate  theme  tat  the  jgnimA.  meeting,  ^lie  history  of 
the  Association,  however,  is  really  the  history  of  adenoe,  and 
I  loni;  shrank  from  the  attempt  lo  give  even  a  jwnor«tnic 
survey  of  a  »abjoct  so  vast  aal  BO  dUBoolt ;  tiur  should  I  iMre 

I  muaicd  to  nake      tatSa  ailai|pt,-bat  that  I  kaew  I  eonld 
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rely  on  the  asMstancc  of  friends  in  tvery  (lepartment  of 
FCiencc. 

Certainly,  however,  thi'.  is  an  opp  utnniiy  nn  which  it  may  be 
well  for  us  to  coii-.i'ler  what  have  1  ccn  llic  ]  riticiiial  scientific 
rciults  of  the  last  hnlf-cciitury,  fi\vi.i;in4;  e!,i<-c;.-i!!y'  on  those  with 
which  this  Aisociation  i^  nKiro  directly  c  iiiccrnr<l,  cither  as  1  cing 
the  work  of  our  own  tiicmdcr-,  or  as  having  l>ccn  mauc  l^nowii 
at  oar  mic'ini;s.  It  i.  of  course  impos  il  lc  within  the  liniitv  l  i 
a  single  address  to  do  more  than  allude  to  a  few  of  the  c,  and 
that  very  briefly.  In  dealing  with  so  large  a  .subject  I  first  ho]>ed 
that  I  might  take  our  annual  volumes  as  a  text-book.  This, 
howeTCTi  fat  once  fo.oil  [n  t  c  quite  linpoFsible.  For  instance, 
the  first  volume  comrocnccs  with  a  Report  on  Astrrnnniy  I'V 
iiir  G.  Airy;  I  may  be  pardoned,  I  trust,  for  expres-in^;  my 
pleasure  at  finding  that  the  scc  jiid  was  one  liy  my  father,  on  the 
Tides,  )>repared  like  the  preceding  at  the  request  of  the  Council  ; 
then  c  me.  one  on  Mirtc 'r»ilogy  by  Fori  cs.  Radiant  Heat  hy 
TSaden  Powell,  Or  tic  by  Brewster,  Minerahgy  by  Whewcll,  aiKl 
.so  on.  ^ly  licst  cur  c  will  therefore  be  to  t-.KC  cur  different 
.Sections  one  by  one,  and  cndravour  to  bring  before  you  a 
few  of  the  principal  results  which  have  been  obtaintKl  in  each 
derartment. 

The  Biilogical  Section  k  tlut  with  which  I  have  been  most 
intimately  assoeiated,  and  with  wMeb  it  is  pcrhaft,  natanil  that 

I  should  begin. 

Fifty  yean  afo  tt  «M  flw  fmend  w^kSm  ikiit  anioMb  and 
pknt*  cuae  into  adMnM  joit  w  wt  aowrce  than.  We  io>k 
ptatton  is  tlnfar  htutj;  their  admplitiaii  to  thdr  Inbte  and 
Bodieaf  ifbiB«MB7GiMcoaU*otb0«««i1oo1cedormUnmder- 
•tood.  Ncvctthdctd  the  book  of  Nature  was  like  snme  richly 
Ohtmloated  adttt^  tvnttOB  in  an  ankaewn  ton{;ne ;  the  graceful 
fdfiBs  of  the  Icltn^  the  tieeii^  of  dw  eoteaniif,  excited  oar 
wonder  tad  ■dmiralion;  bat  of  the  tne  BKaaiag  tittle  was 
Inown  to  as ;  indeed  « e  twarcdy  realised  that  there  was  asy 
meraing  to  decipher.  Now  glimpeet  of  (he  truth  are  fraduilly 
revealing  themselves ;  we  perceive  that  there  is  a  reason — and 
in  many  eases  we  know  what  that  reason  is — for  ever}'  diflerencc 
IB  Uum,  in  size,  and  in  colour  ;  for  every  bone  aad  every  fiMlher, 
aloHMt  for  every  hair.  Moreover,  each  problem  which  is  Solved 
opens  out  vi-t.as,  .ns  it  were,  of  others  perhaps  even  more  interest- 
ing. With  Ihi.s  great  change  (he  name  of  our  illustrious  countr)'- 
man,  Tlarwin,  is  intimately  associated,  and  the  year  1859  will 
alwayii  be  memoriible  in  science  as  having  pr.')diiced  hit  grvat 
work  on  "The  Origin  of  Species."  In  the  prcWonii  year  he 
and  W.allacc  had  pulilUhed  short  papers,  in  which  they  clearly 
state  the  theory  of  natural  selection,  at  which  they  liad  simul- 
taneously and  independently  arrived.  We  cannot  wonder  that 
Darwin's  vttws  should  have  at  first  excited  great  opposition. 
Kevertbeless  from  the  first  they  met  with  powerful  support, 
especially,  in  this  country,  from  Hooker,  Iluxley,  and  Ileibert 
Spencer.    The  theory  is  b.-iscd  on  four  axioms: — 

"  1.  Tliat  no  two  animals  or  plants  in  nature  are  identical  in 
all  respects. 

"a.  That  the  ofT-pring  tend  to  inherit  the  pccnliaritics  of 
their  parents. 

"3.  That  of  those  which  come  into  c.^i  tcni:t\  oiily  a  small 
BUmber  reach  maturity. 

"  4.  That  those,  «  hich  are,  on  tlie  whole,  liest  adaptc.1  to  the  j 
drcnmstanoet  la  which  they  are  placed,  are  oieet  Ukdy  to  leave 

descendants." 

Darwin  commenced  his  work  hy  disciis^in;  the  causes  and 
extent  of  variability  in  animals,  and  the  origin  of  d  ■nies'ic 
varieties  ;  he  showed  the  impossibility  of  dislinguishin.;  lioo,',e<  ii 
varieties  and  species,  ami  p  iitited  out  the  wide  diffcrcnceN 
which  man  has  produced  in  vinie  cases — ns,  for  instance,  in  our 
domestic  pi^jc  in--,  all  un. juc^lionahly  dcscen«led  from  a  common 
stock.  lie  dwc'.t  on  the  struggle  for  existence  (which  ha-  -ince 
become  a  household  w  ,ril),  and  which,  inevitably  resulting  in 
the  survival  of  th>  fifcst,  tends  ({gradually  to  adapt  aay  race  of 
animals  to  the  c  Jtidiii  jris  m  which  it  occurs. 

While  thus,  hfiwcver,  sh  twing  the  great  importance  of  nalur  il 
.selection,  he  a(tri»  uteri  (o  il  no  exclusive  influence,  but  fully 
admitted  that  other  cau.scs — the  u<e  and  disuse  of  organs,  si  \ud 
selection,  &c.— had  to  be  taken  .nto  con.sideralion.  1  ussinj,'  on 
to  tlie  difTiculties  of  his  theory  he  acc  iinted  f i  r  tiie  .I'l-cr  ccof 
intermediate  varieties  between  species,  to  a  grcsi  extent,  by  the 
faOMrfection  of  the  geological  record. 

Bat  if  the  geological  record  be  imperfect,  it  is  s-ill  very 
iaatnietive.  The  fiirthcr  pal.iontology  inu  progressed  the  more 
il  has  tended  to  fin  up  the  gain  between  existing  groups  and 


species,  while  the  careful  >tudy  of  living  form-;  h.^^  hrnught  into 
prominence  the  variations  dependent  on  fo  kI,  c'liin.Tc,  habitat, 
and  other  conditions,  and  -liowii  that  many  s|iccics  lon^  sup- 
posed to  Ijc  ab  ohitely  di.stinrt  arc  so  do  ely  linked  together  by 
intermediate  forms  that  it  is  diiTicult  to  draw  a  sati-factory  line 
between  them. 

The  principles  of  clas-ific-.tiun  point  also  in  the  same  direction, 
and  arc  based  more  and  more  on  the  theory  of  descent.  Biolo- 
gis's  etidejv.  ur  to  arrange  anini.ib  on  w  h.it  is  called  the  "  ralural 
-ystem."  No  one  now  pilaci  s  m  hales  among  fi-h,  bat^  among 
birds,  or  shrews  with  mite,  n  >twiths!anding  their  external 
similarity  ;  and  l).irwin  maintained  lh.it  "community  uf  lic-rent 
was  the  hid<len  bond  which  natur.ilist^  hail  l>een  unconsci^iudy 
seeking-"  How  else,  indi'td.  an  wc  explain  the  fict  that  the 
fr.in)!-vs  iiik  r^f  l)oncs  is  so  smiil.ir  in  the  nrm  of  a  man,  tlir  wing 
of  .1  '  .it,  the  f  ire-leg  of  a  horse,  and  ihc  tin  1  I'  .-.  poi  )  iisc 
that  '.)ic  neck  of  a  giraffe  ami  that  of  an  ele|  hant  c  iitain  the 
same  number  of  vertehra  ? 

SlroiiL;  evidence  is,  moreover,  aiTordcd  by  embryol'^gy  ;  by  the 
presence  of  rudiiiienlary  organs  and  transient  characters,  as,  for 
instance,  the  existence  in  the  calf  of  certain  teeth  which  never 
cut  the  gums,  the  shrivelled  and  useless  wings  of  some  be  lies, 
the  presence  of  a  serie<  of  arteries  in  the  etmiryos  of  the  higher 
Vertebrata  exactly  similar  to  those  which  sui>ply  the  gills  in 
fishes,  even  the  spots  on  the  young  blackbird,  the  stripes  on  the 
lion's  cub ;  these,  and  innumerable  other  iaets  of  tiie  >atne 
ehancter,  appear  to  be  incompatible  with  the  idea  that  each 
apeeica  was  specially  and  iadepeBdeatlf  created  ;  aad  to  prote, 
oo  ihm  coatrary,  that  die  CBbtyeiiie  Mages  of  spceiea  ahnr  us 
saoieorlesicwariy  thestnctoreof  their  ancestoiai 

Darwin's  vk«s,  howevcrt  are  ttlll  mvcib  adsnadetsiood.  I 
beUevc  there  sie  thoaraada  who  conaiderlhataeoardlBf  tohia 
theory  a  sheep  might  tarn  isto  a  eow,  or  a  tebia  into  a  heaae. 
No  one  woau  more  confitaitly  withstand  any  aach  IqrpolheshL 
his  view  beiaf,  of  course,  not  that  the  one  ooaM  be  dungra 
into  Ihe  other,  but  that  both  are  descended  bom  a  common 
ancestor. 

No  one,  at  any  rate,  will  question  the  immense  impulse  which 
Darwin  has  given  lo  (lie  .study  of  natural  history,  the  number  of 
new  view.s  he  has  opened  up,  and  the  additional  interc^t  which 
he  has  aroused  in,  and  contributed  to,  lii  ilng)'.  When  we  were 
young  we  knew  that  the  leopard  had  spots,  the  tiger  was  >triped, 
and  trie  lion  tawny  ;  but  why  this  wjus  so  it  did  BOt  Oecur  to  m 
to  ask  ;  and  if  we  had  aakcd  no  one  •  ould  have  answercrl.  Now 
wc  ^ee  at  a  glance  that  tht  Stripes  of  the  tiger  have  reference  to 
its  life  among  jun];le-trrancs;  the  Uon  is  sandy,  like  the  desert ; 
while  the  markings  of  the  leopard  resemble  spots  of  anafahw 
glancing  through  the  leaves. 

The  science  of  embryology  may  almost  be  said  to  have  been 
created  in  the  last  half -century.  Fifty  years  ago  it  was  a  very 
general  opinion  that  nnimnK  w  hich  are  unlike  when  mature,  were 
dissimil.ar  fnm  the  beginning.  It  is  to  Von  Bacr,  the  diacovercr 
of  the  mammalian  o\Tini,  that  we  owe  the  great  generalisation 
that  the  dcvcloimient  of  the  c^j^  is  in  the  main  a  progress  from 
the  i^e'K-r.il  t-:  iliL-  -|>ecial,  in  fait,  that  cufaiyalagy  is  the  key  to 
the  I.iw,  1.,!  animal  Jtvelopuient. 

Tims  the  yo.;nL'  of  exi.^ting  s;  ecie-  re-eni!jlo  in  many  ca-es  the 
mature  torn  s  which  flourishetl  in  ancient  limes.  Ihulcy  ha* 
trace>J  up  the  genealogy  of  the  hor-e  lo  the  Miocene  Anchi- 
Iherinm.  In  the  fame  way  C'oMirlry  has  called  attention  to  (he 
fai  l  that  j.i:-t  as  tbe  iuilividual  -la^  gnehially  acquires  more  and 
more  com;4ex  antlers  :  having  at  lirst  only  a  sii  glc  prong,  in  the 
next  ye.nr  two  points,  in  the  lol'nv, three,  .mii  so  rn  ;  so  the 
gcLU-,  as  a  whulc,  in  Middle  Miocene  times,  h.id  two  pronged 
ham-.  ;  in  (he  Upper  Miocene,  three  ;  arid  that  it  is  not  till  the 
fpficr  riiocene  ttiat  we  find  any  species  wiih  the  magnittceiit 
antler-  of  our  modem  deer,  It  seems  to  lie  now  generally 
admitted  that  birds  have  come  do-.m  to  us  thrnu«;h  the  I>ino- 
sauri.ins,  and,  a-  Iluxley  hr.s  shown,  the  prof'  un.l  l.rmk  once 
■ujipo'^ed  to  exist  lietween  bird-  and  reptiles  h.is  Keen  lirid^'cd 
<'  ■.  r  iiy  tl;e  di  -o 
ibit,  in  I'aet,  Lin 
^enus  I'eripatus, 


if  rei  n  i  m  and  bird-likc  rcjitilc-- 


arc  ;ii  nimed  reptiles.  Again,  the  remarkable 
o  well  -'ui'.ied  by  Moselqr,  tends  to  eaaaeet 

the  annulosc  and  articulate  tv|es. 

A;:ain,  the  --tniclnr;;!  n.--eiir:  l.inces  between  Am^ieSflU  a*d 
the  .\sciilians  had  l>ceii  pomteii  out  by  Good  ir;  and  Kowalewky 
in  1S66  showed  that  these  were  not  mere  analogies,  butindicaled 
a  real  afl!inity.  These  observations,  in  the  words  of  Allcn 
Thoittson,  "  hav.-  producetl  a  change  little  short  of  revolutionary 
in  embryological  and  icKilogical  views,  leading  as-  they  do  to 
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tfa«  mpport  of  the  hypothesis  that  the  Aicidian  is  u  eafU«r 
(ta^'e  in  t1ir-  pbylogcnetic  history  of  Uie  — '■"■"i  and  other 

»crtct>r.itr^." 

The  larval  forms  which  occur  ia  so  many  groups,  and  of  which 
Ok  Injects  afford  us  the  most  familiar  examples  arc,  in  the 
words  of  Qaatrefagw,  embryos,  which  lead  an  mdepcndent  life. 
Ill  such  cases  a'i  these  external  conditions  act  upon  the  larvae  as 
they  do  upon  the  mature  form ;  hence  wc  have  two  classes  of 
dunges,  adaptattonal  or  adaptive,  and  developmental.  These 
and  many  other  facts  must  be  taken  into  consideration  ;  never- 
theleis  naturalists  are  now  ^nerally  agreeti  that  embryological 
characters  are  of  high  value  as  guides  in  classification,  and  it 
may,  I  tliink,  be  rq^dcd  as  well-established  that,  just  as  the 
content-  nnd  '.leiice  nf  rocks  teach  us  the  jiast  history  of  the 
earth,  s  1-  •'  lm  vIu  I  1  vclopment  of  the  species  indicated  by 
the  structure  ol  the  ciiil.ry  i  and  its  developmental  changes. 

When  the  Mi]>porter^  of  Darwin  arc  told  that  his  theory  is 
incredible,  they  may  fairlv  ask  why  it  is  iini)045ublc  that  a  species 
in  the  c  lUr-e  of  hundreds  of  thousaiiils  of  ye.irs  shiHil  1  have 
passed  througli  changes  which  occupy  only  a  few  days  or  weeks 
ID  the  life-bistory  of  each  individual  ? 

The  phenomena  of  yolk■^OKmentatit>n,  first  observed  l>y  I'revost 
ami  Dumas,  arc  now  known  li)  lie  in  -onic  form  <jr  other 
invariably  the  precurxjrs  of  embryonic  development ;  while  they 
repro<luce,  as  the  first  >.ta;.;cs  in  the  formation  of  the  lii^ht  r 
animals,  the  main  and  essential  features  in  the  life-history  ol  the 
lowest  form-.  The  "  blasl.Klcrm"  a?,  it  is  called,  or  firit  germ  of 
the  emhiyo  in  thce^g,  divide^  itself  into  two  layers  corresponding, 
as  Huxley  has  shown,  to  the  two  Uycr>  into  which  the  Iwxly  of 
the  C  o  lenterata  may  be  ciividcd.  Not  only  so,  but  most  embryos 
at  an  e.-.rly  staLjc  of  dc\ clopuieut  have  the  form  of  a  cup,  the 
walls  of  which  arc  fornipd  by  the  two  layer-,  of  the  blastoderm. 
Kowale\'sky  w.i,  :hc  to  -,h  iv,  prevalence  of  thi,  cndjry- 
onic  form,  and  -u' -^tuiiently  Lanlc-^iei  ami  Il  .i.ckel  put  forwaal 
the  hyiv:ithesij  th.Tt  it  was  the  embryonic  !c|rcliti' pii  of  an  ancestral 
type,  from  which  all  the  higher  formj  arc  iie4cenile<i.  The  cavity 
of  ihc  cup  is  supposed  to  be  the  stomach  of  this  simple  organism, 
and  the  o|>ening  of  the  cup  the  mouth.  The  inner  layer  of  the 
wall  of  the  cup  constitutes  the  digestive  membrane,  and  the  outer 
the  skin.  To  this  form  Ilxckel  gave  the  name  <i.utra\t.  It  U 
perhaps  doubtful  whether  the  theory  of  Lankcster  and  Hxckcl 
can  bo  accepted  in  preci-ely  the  form  they  propounded  it ;  but  it 
has  had  an  important  influence  on  the  pro^^rcss  of  toAxftian, 
I  cannot  quit  tne  science  of  embryology  without  alluding  to  the 
very  admirable  work  on  ''CompanrthwEabiyoloejr''  by  our  new 
general  secretary,  Mr.  fiiUbur,  nd  alao  Uw  "  EJenMiUs  of  Em> 
brvoloo*' iriiidi  hehad  prefiMsIj  publiiiied  in  cod)^^ 
Dr.  MrFMUr. 

In  184a,  Steemtnp  yhliihri  his  eeUmtad  wodc  on  tbe 
«<Altttmiioa^G«mRHoa%'' heihoiMd  that  xmg 

wHiilag  te  rann,  ftroehnr^  hi4  halmi  llttt  n  OM  of  dicB 
males  aie  entirely  wanttng,  and  that  wprodiiBtiqakiftelrt 
bjr  fisdoB,  or  by  buds,  wliich<  Ittnrevtr,  ne  in  no*  OMt 
atnwtniaOjr  iadirtinmtiluible  Atom  eggs.  Steemtmp's  ilhtstnt- 
tioM  woe  miinljr  tuen  from  marine  or  pasasitie  speae%  of  verf 
great  iatiKit,  bnt  not  generally  familiar,  excepting  to  naturalists. 
It  fan  iiaM  been  shown  that  the  conmion  Cynips  or  G0IIA7  la 
alio  a  caae  in  point.  It  bad  long  tieen  known  tliat  in  some 
gcncia  bdot^niE  to  tliis  group,  males  are  entirely  wanting,  and 
It  has  now  been  shown  by  Bassett,  and  more  Hwnnvluy  by 
Adler,  that  some  of  thc-e  species  are  donUe-broodfld ;  Uw  two 
broods  having  Imsb  considered  as  distinct  genera. 

Thus  an  taaect  known  as  Nturoierui  UniicuJaris,  of  which 
females  «mly  occur,  produoes  tlu  fiuniUar  oak-spaoglcs  so  com- 
mon on  the  under  sides  of  oak  leaves,  from  which  emerge,  not 
Nmnltnu  ItmticulaHs,  bat  an  insect  liitbeito  considerM  as  a 
distinct  specie?,  belonging  even  to  a  diflTeient  genos,  Sfatktgatltr 
baetarum.  In  Spathegaster  both  sexes  occor ;  they  produce  the 
corrant-like  galls  found  on  oak.<,  and  from  these  galls  Neorotenis 
is  again  developed.  So  also  the  King  Charles  oak-apples 
produce  a  S|)ecies  known  as  Tcriis  tfrminalit,  which  descends 
to  the  mnnd.  and  makes  small  galls  on  the  roots  of  the  oak. 
Fiom  these  emerge  an  insect  known  as  Bkrhim  i4t»^  wUcb 
agiUn  gives  rise  to  the  common  oak-apple. 

It  tnight  seem  that  such  in<^airics  as  these  could  hardly  have 
any  practical  bearing.  Yet  it  u  not  improbable  that  ihey  may 
leaid  to  very  important  results.  For  in--lance,  it  W'juM  ajiiiear 
that  the  fluko  wludi  pradaoea  the  rot  in  sheep,  passes  one  phase 
ortta«dit«aoeiiithel)laAdm,aad  wa  an  not  wiOumt  kopec 


tkat  tho  meawbas,  in  wMdi  or  httwlad  Mead  ftof.  XoBeatea 
wasengag!ed  at  th«  time  of  bisdeaib,  iridA  «e  all  lo  mudi 
deplore,  will  lead,  if  not  to  the  extirfatkHi,  at  any  rate  to  tlw 

dimination,  of  a  pest  from  which  onr  urmers  have  so  grievtMuly 
suffered. 

It  was  in  the  year  1839  that  Schwann  and  Schleiden  deaoB* 
strated  the  intimate  relation  in  which  animals  and  plants  staad 
to  each  other,  by  showing  the  identity  of  the  laws  of  development 
of  the  elementary  parts  in  the  two  kingdoms  of  aqpaaie  nature. 

As  regards  descriptive  biology,  bj  ur  the  gwiatu  oombcr  of 
species  now  recorded  have  beeea  named  and  described  iritUa 
the  last  half-century. 

Dr.  Gunther  has  been  good  4MMMI|^  to  make  a  calcnlation  for 
me.  The  number;,  of  coarse,  are  only  approaimate,  but  it 
appears  that  while  the  total  number  of  animals  described  up 
to  1831  was  not  more  than  70,000^  the  number  now  is  at  least 
320,000. 

Ltslly,  to  show  how  Urge  a  field  still  remains  for  exploration, 
I  may  add  that  Mr.  Waterhouse  estimates  that  th^  Britin 
Mu-cum  alone  contaias  not  fewer  than  12,000  sjiccies  of  insects 
which  have  not  yet  been  described,  while  our  collections  do  not 
probably  contain  anything  like  onedialf  of  those  actually  in 
existence.  Furtlier  thin  tin.,  the  anatomy  and  habits  even  of 
thn-e  which  have  b<-en  i>-.cr'.lK'd  offer  an  inexhaustible  field  for 
le-carch,  and  it  ..^  m.t  tiw  far  to  s.ay  that  there  is  njt  a 

sinjjlc  jp-ccic;.  w  hicli  would  not  amjily  repay  the  devotion  of  a 
lifetime. 

One  remarkable  feature  in  the  mo<lcm  progresi  of  biological 
science  has  been  the  application  of  improved  nicth  ld^  of  •  ilivcrva- 
tion  and  experiment ;  and  the  employment  in  physiological 
research  of  the  exact  measurements  employed  by  the  cxpcri- 
menl;il  physicist.  Our  microscope!^  have  been  greatly  improved. 
The  u^e  of  chemical  rc-«gents  in  microscopical  iiivesligat  ' ei  lia, 
proved  most  instructive,  and  another  very  important  mctUo.1  ol 
investigation  has  been  the  power  of  .ibtainini;  very  thin  slices  by 
im1>e<lding  the  object  to  be  examined  in  [aralhii  or  s-jme  other 
^oft  s\il>>tancc.  In  this  manner  we  can  now  obtain,  say, 
fifty  separate  .sections  of  the  egg  of  a  beetle,  or  the  brain  of 
a  bee. 

At  the  close  of  the  last  century,  Sprengel  published  a  moct 
suggestive  work  on  flowers,  in  which  he  pointed  oat  the  cariont 
rektion  existing  between  these  and  insect*,  and  showed  tkat  Uw 
latter  carry  the  pollen  from  flower  to  flower.  His  observatioHb 
however,  attracted  little  notioe  until  Darwin  called  attention  to 
the  snUect  in  1863.  It  had  bnc  been  known  that  the  cowslip 
and  prmiroie  exist  under  two  rams,  about  equally  nnmcfous^ 
and  difiienng  from  one  aaotker  ia  the  anaafeawats  of  tkeir 
stamens  and  pistib;  the  oae  fooi  haviat  w  ftamBaonlha 
snnnait  «f  Oo  flower  and  theii||BM  halfway  down;  wlule  In 
the  oOcr  the  idatffa  pmitkas  are  laverted,  the  tticma  bciag 
attheNnuaitof  thetnMandtfiaataaicaahaliF-wqrdoiwn.  1h& 
diflCTeaea  had*  howcNr,  been  lagpidad  aaacaieof  nMnwia^ 
bUbr)  bntDafiiiaabinMA  Ik  to  ko  n  beaatifnl  providoa,the 
leaiilt  of  aMch  b  that  iaaacla  ftrtiliio  oadi  flower  with  PoUn 
hrnariit  femt  a  Wkatk  nbnt ;  and  he  proved  that  ifoweia 
fcrtOHad  wkk  pollen  from  the  otter  form  yield  more  seed  than 
if  f^ilised  wUh  pollen  of  the  same  form,  even  if  taken  from  a 
dlfocnt  plant. 

Attention  having  been  thus  dircctetl  to  the  question,  aa 
astonishing  variety  of  most  beautiful  contrivances  have  been 
observed  and  de-scribcd  by  many  botanists,  especially  Hooker, 
Axel,  Delpino.  Hildebrand,  Bennett,  FriU  Muller,  and  above 
all  Hermann  Miillcr  and  Darwin  himself.  The  general  result 
is  that  10  insectsb  and  especially  to  bees,  we  owe  the  beauty  of 
oar  gardens,  the  rweelness  of  our  fields.  To  their  beneficent, 
though  uncomeioDS  action,  flowers  owe  their  scent  and  colour, 
their  honey — nay,  in  many  cases,  even  their  f  rni.  Their  present 
shape  and  varied  arrangements,  their  brilliant  colours,  their 
honey,  and  their  sweet  scent  arc  all  due  to  the  selection  exercised 
by  iusect-s. 

In  these  ca<cs  the  relation  between  plants  and  in^ecis  is  one  of 
mutual  advantage.  In  many  sjKcies,  however,  i  huits  j^rcsent  US 
with  complex  arrangements  adapted  10  protect  them  bom  insects  ; 
such,  for  instance,  are  in  many  cases  the  resinous  ^;lands  which 
render  leaves  unpalatable  ;  the  thickets  of  hairs  and  other  pre- 
cautions which  pieve:/,  :'i  nvcrs  from  being  robbed  of  their  hone)' 
by  ants.  Again,  iiU'rc  than  a  century  ago,  our  countrym.an,  EIHs 
descrilied  an  .American  jilaiit,  Dion.ea,  in  wliieh  the  leaves  are 
somewhat  concave,  with  long  lateral  spines  and  a  joint  in  the 
aiddUi  doae  npwttha  jo*,  Ukc  a  nt^rapk  ^  BooMnt  aqr 
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nnwary  in-Lci  alights  on  thcw.    The  plant,  in  facf,  nctually 
capturt  s        devours  insects.    This  oh>^fi  vatiou  also  reniaii.cd  | 
as  an  1  ii.itcl  fact  until  wilhiu  ihe  la>t  few  year?,  when  I  'arHin, 
Hooker,  and  others  have  &huMn  that  many  other  i^ccies  have  I 
curious  and  very  vuitd  coolritucc*  f«r  Bopplying  IbeniMlTCt  ! 
with  aniutal  fucKi.  I 

Soae  of  the  most  fascinating  famtchet  of  botanj — mori  hologr, 
histology,  and  phy&iology— scarcely  existed  before  1830.  In  the 
two  fdnner  tanaches  the  discoTcries  of  von  MoU  ar«  pi»CB>incBt. 
He  first  obserred  cell-diTisioo  in  183s,  aad  dMccted  the  picteiic* 
of  starch  in  rhlnrophyltccMjaidcB  IB  1S37,  vhih  he  fiiM  de* 
scribed  protopbbui,  amr  n  nnflier  to  «■»  at  leaat  tgr  want,  ia 
iflffiw  In  the  same  jrcar  Aaiki  disconrcd  the  citstaiee  of  the  ' 
anryoaie  vesicla  ia  the  cmfaiyo  sac,  vhicih  devdops  into  the 
cmhryea^fatdfawdlgrtha  ammce  of  the  poDea'tabe  faHo 
the  BdoopTle.   The  enteaet  of  ■ezael  repradaettoa  la  the 
lower  plaati  was  doabtla^  «r  at  least  doubted  liy  wsme  emincat 
aothontieet  as  recently  »  1853,  «hen  the  aciaai  proecii  of  : 
fatiliMition  in  the  ctmmon  bladdcrwrack  of  oar  sMU*  was  | 
obicrved  by  Tburet,  while  the  reproduction  of  the  hl|ter  fnngi 
was  first  VForked  oat  by  De  Buy  in  1863. 

As  regards  lichens,  Schwendener  proposed,  in  1S69,  the 
Hf«tltn|^  theory,  now  however  accepted  by  some  of  the  hi^^hrst  I 
Mfhflribes,  that  lichens  are  not  antonnmous  organisms  but  | 
COBUMVal  a$M>ciations  of  a  fungus  parasitic  on  an  alga.  Willi 
leteeiice  to  the  higher  Cryptogauj<>  it  la  hardly  too  much  to  tay 
that  the  whole  of  cur  exact  knowledge  of  their  life-hi»tory  lias 
been  obtained  daring  the  last  half-oentoiy.   Thus  in  the  case  of  | 
ferns  the  male  organs,  or  antheridis,  were  first  discovered  by 
Nageli  in  1844,         '^^  archegonis,  or  female  organs,  by 
Suminski  in  1848.    The  early  g'ages  in  the  development  of 
mosMS  were  worked  out  by  Valentine  in  1833.    I  a^tly,  the 
principle  of  Alternation  of  Generations  in  plants  was  discovered  j 
by  Ilcfujeistcr.     This  eminent   naturali>t   al<o,  in  1851-4, 
pointed  out  the  homologies  of  the  reprixluctive  pr<:ices>es  in 
mosiCJ,  va>cular  cryiitogams,  gymnosperms,  and  anuiosperms.  ' 

Nothing  could  have  appeared  less  likely  than  that  rest  arches  j 
into  the  UiLi^ry  i/f  spontaneous  gcneratit  n  shi  nld  have  ktl  lo 
practical  imi  rovcments  in  medical  science,    N  et  ?uch  lia>.  been  , 
the  case.    Only  a  few  yeai-s  ot;u  luicleriii  sctrtied  mere  scientific  ! 
curiosities.    It  had  long  lM.-rn  i,no»n  that  8n  infu-ion — say,  of 
hay — would,  if  exj>osed  to  the  atn;osphere,  be  found,  after  a 
certain  time,  lo  teem  with  living  f.:.rms.    Even  those  fen  who 
still  lelievc  that  life  would  lie  spotano  usly  generated  in  such  an 
infoMnn,  will  admit  that  these  minute  organisms  are,  if  not 
entirely,  jet  mait  ly,  derived  f ri.  m  germs  floating  in  our  atmo- 
sphere ;  and  if  prccnutiotis  :ire  taken  to  exclude  such  t;erm>:,  as 
in  the  careful  ex;  crimciit'-  especially  cf  l\vteur,  Tyt  ii. '1.  nui  ' 
Rol  cri'',  every  one  will  grant  that  in  ninety-nine  can-'  o  jt  of  a 
hundred  no  such  develojiment  of  life  will  take  [  lacu. 

T^le^e  facts  have  led  to  most  important  rc:,ulls  iu  Surgery. 
One  resi&on  why  compound  fractures  are  dangen  us,  i-^  liecause, 
the  skin  being  broken,  the  air  obtains  acct&s  to  the  wound, 
bringing  with  it  innnmerable  germs,  which  too  often  set  up 
putrefying  action.  Lister  first  made  a  practical  application  of 
these  observations.  He  set  himself  to  fmd  some  »ub>tance 
capable  of  killing  the  gcnn!>,  « itbcut  being  itself  too  potent  a 
caustic,  and  he  fomd  unt  dihrta  eMfaofo  add  fulfilled  thcae 
coadiiions.  This  dieoovciy  ha»  caahlc*  auny  operatioas  to  tw 
peifotned  aUA  voaH  neviDady  have  heca  ahMit  hoD^ 

The  MDe  idea  secBtdatiaed  lo  piOfaaaiMAdaiMtficBC 
■a  in  Surgery.  Then  b  (icat  naiOD  to  mppoee  that  aauw 
dlKSMF,  especially  tboeo  of  •  qpoiotie  dtaiactcr,  have  dufr 
erii^lathe  ftnnsef  (pecid«HBiii(flv.  We  know  that  fcvcn 
lan  a  certaia  deiaiia  eoana.  The  peiaiitic  organisaw  are  at 
fint  few,  but  gtadiMllj  BoUidf  at  die  expense  of  the  patient, 
and  then  die  out  agafik  laoeed,  it  seems  to  be  ilioron^hly 
dtaUisbed  that  many  diseases  are  due  to  the  excessive  mnltipli- 
eatiOB  of  nicroscopic  organisms,  and  we  are  not  without  hope 
that  means  w  ill  be  di.icovercd  by  which,  without  injury  to  tne 
{Miticnt,  these  terrible,  though  minute,  enemies  may  be  destroyed, 
•ad  the  disease  thus  stayed.  The  interesting  researches  of 
Barden  Sanderson,  Greenfield,  Koeh,  Pasteur,  Tous»aint,  and 
odMn^  seem  to  jusUfy  the  hope  that  we  may  be  able  to  aiodify 
dMMatMl  other  genns,  and  then  by  appropriate  hMeehdioato 
protect  ourselves  i^w.t  fever  and  otiicr  acute  diseases. 

The  history  of  Ananthetics  is  a  owit  remarkable  illnstration 
of  how  long  we  stay  be  on  the  verjr  verge  of  a  most  important 
dilcovciv.  Ether,  which,  as  we  all  know,  produces  perfect 
iareaaibility  to  pidn,  «u  disoovocd  at  kaf  ago  m  iS40i>  The 


arsesthetic  prtpcrty  of  nitrous  oxide,  now  so  i  vtcnsively  used, 
was  observed  in  1800  by  Sir  H.  Davy,  who  actnilK  experi- 
mentcd  on  Unsdf,  and  had  cneof  his  tcclh  painlcssiv  cxtr.iclcd 
when  ander  its  lalIweoce>  He  even  suggests  that  "as  nitrous 
oxide  na  aeeBBa  capable  of  destroying  pain,  it  could  ]>robab!y 
be  aiM  with  advaatige  in  sui^cal  operations."  Nny,  this 
pnmrty  of  aitrom  oiide  was  habitually  explained  and  illustrated 
in  uie  wmical  lectane  gbca  ia  ho!.pitals,  and  yet  for  flfly  years 
the  gu  WIS  never  aied  to  aetaal  opeiatieoa. 

Few  braadict  of  scicaec  hm  node  ■ore  rapid  progress  ia 
the  last  half-centu7  than  that  «Udi  dcdi  widi  the  aaeiCMt 
ditioa  of  man.  Wfaea  oar  AiMciadoB  «as  ibanded  it  was 
generally  considered  that  the  banaa  laee  suddenly  appeared  OO 
UK  scene,  about  6000  years  taa,  aflcr  flie  disappearance  of  the 
cxtiact  mammalia,  and  when  Karope,  hodi  aa  iwaidte  phnlcal 
eoodhions  and  the  other  enhaalt  by  which  it  wainAditae^  waa 
pretty  much  in  the  same  condition  as  in  the  period  covered  bj 
G  reek  and  RomanhiMory.  Sincethen  the  persevering  reseerdm 
of  Layard,  Raw  liason,  Butta  and  others  have  made  known  to  as, 
not  only  the  statues  and  palaces  of  the  ancient  Assyrian  monarch*, 
but  even  their  libraries;  the  cuneiform  characters  have  been 
deciphered,  ami  we  can  not  only  are,  but  read  in  the  British 
Mnseum,  tiie  actual  contemporary  records,  on  burnt  clay  cylin- 
ders, of  the  events  recorded  in  the  historical  books  of  the  Old 
Testament  and  in  the  pages  of  Herodotus.  The  researches  in 
Egypt  also  seem  to  have  satisfactorily  established  the  fact  that 
the  pyramids  ihtmselvrs  are  at  least  60CO  years  old,  while  it 
is  obvious  that  the  As.<-yrian  and  Epyptiaa  noosrchies  cannot 
suddenly  have  attained  to  the  wealth  and  power,  the  state  <rf 
social  organisation,  atd  progress  in  the  arts,  of  which  we  have 
before  us,  prcerved  by  the  sand  of  the  desert  from  the  ravages 
of  man,  suih  v\  1  nderful  ]  ruuh. 

In  ]';.iro[  i\  the  wi-.tiiins  o.f  the  earliest  histfrians  and  poets 
indi.:ilcil  lli.-t,  ';ici' i:-::n  ^muic  ir,!o  .i;encraJ  use,  there  was  a 
time  \v  hen  bronze  w  as  the  ordinary  m.ilct  i;>l  i  f  wea(x>ns,  axe', 
and  other  cutting  implements,  and  tliou^jh  it  seemed  d  priori 
imprjl  ahlc  that  a  compound  of  copper  and  tin  should  have 
preceded  the  simple  metal  iron,  nevertheless  the  researches  of 
archa:ologists  have  shown  that  there  really  was  in  Europe  a 
"Pronze  Age,"  which  at  the  dawa  of  htttoij  was  Jaat gNBg 
way  to  that  of  "  Iroii." 

The  contents  of  ancient  graves,  buried  iu  many  ca:  es  so  that 
their  owner  might  carry  Sfjme  at  least  of  his  wealth  with  him  to 
the  world  of  spiirits,  left  no  room  for  doul  t  as  to  the  existence  of 
a  Hronife  Age  ;  but  we  get  a  comji^elcr  idea  of  the  condiiion  of 
Man  al  :hi-.  jn.rio.l  tn  in  the  Swi  s  hike-vill.-i^cs,  first  mailc known 
to  us  by  Keller.  Alun^;  the  shall  ow  c<lges  of  the  S«i!-s  lake* 
there  flourishci',  once  upon  a  time,  n1.11  y  py.p.ili  ^l^  villages  or 
town;,  built  on  platforms  supported  by  j  ilcs,  exactly  as  many 
Malayan  villages  are  now.  Under  these  circumstances  iunu- 
merable  objects  were  one  by  one  dropped  iito  ;he  water  ;  some- 
times whole  villages  were  burnt,  and  their  contents  submerged  ; 
and  thus  we  have  been  able  to  recover,  from  the  waters  of 
oblivion  in  which  they  iiad  rested  for  more  than  2000  years,  not 
only  the  arms  and  tools  of  this  ai  cteat  people,  the  bones  of  their 
animals  their  pottery  and  ornaments,  but  the  stuffs  they  wore,  the 
grain  tbey  bad  stor^  up  for  future  use,  even  fruits  and  cakes 
of  liieada 

Bat  this  favonie-niing  people  woe  not  Ae  earliest  occupanis'of 
Earope.  The  coolcats  of  aadeaftloBdM^ee  evidence  of  a  time 
when  laelal  was  tukaowb  TUe  aire  was  ooofinned  by  the 
evidence  then  anexpectedly  received  ftrom  the  Swisa  lakes,  By 
the  ride  of  the  hroBse>ege  trflMcs  were  olhen,  Bot  less  cxteuivc', 
in  which,  while  hapieaeats  01  itaae  aai  heae  wenedlicicwewo 
literally  by  thotttSMi,  acta. tiaee  of  awtal  was aiet  with,  llie 
shell-mounds  or  refuse-hc^M  aocunubited  bv  the  sadeat  fiiher* 
men  ali  ng  the  shores  of  Dcnsark,  fallf  con  firmed  the  extttcnee 
of  a  "Stone  Age." 

No  bones  of  the  reindeer,  no  fragment  of  any  of  the  extinct 
mamaialia»  have  been  found  in  any  of  the  Swiss  lake-villaees  or 
inany  oftbe  thousands  of  tnmuli  which  have  been  ojiened  moor 
own  country  or  in  Central  au  J  Southern  Europe.  Yet  the  contents 
of  caves  and  of  river-gravels  affi  rd  abnndant  evid<  ncc  that  there 
was  a  tioie  when  the  mammoth  and  rhinoceros^  the  musk-ox  and 
leiadeer,  the  cave  lion  and  hyena,  the  great  bear  aad  thea^^ie 
Irish  elk  wudcred  in  our  woods  and  valleys,  and  Ihe  hippcpo* 
tamus  floated  in  our  rivers;  when  England  and  Flmaee  were 
united,  and  the  Thames  and  the  Rhine  nad  a  common  estuary. 
'I~his  was  long  supposed  to  be  before  the  advent  of  Man.  At 
length,  however,  the  discoverks  of  Boadier  de  Perthes  ia  Uie 
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vallejr  of  ibe  Somme,  snppoited  as  tbev  are  by  the  re<«archc<i  of 
many  Cominental  natnntmt*,<uid  in  our  own  couniiy  of  MacLnery 
and  (kidwin- Austen,  PiMMichond  LycU,  Vimn  and  PenceUy, 
Cbriuy,  Evan<i,  and  mmf  Bora^  have  proved  tint  If  an  fimnw  a 
tmiaMi  part  of  this  stnuige  auenhly. 

N^f«  even  at  lhi«  early  period  there  were  at  least  two  distlact 
raoBt  of  men  in  Europe  ;  one  of  thetn — »s  Boyd  Dawkins  haa 
pointed  oat— closely  resembling  the  imKleni  E!.i^uimitux  in  fonn, 
w  hia  wcapooa  and  implomenl'S  probabi/  in  his  clothing, 
aa  well  as  in  M  naay  of  the  aatnala  with  wUch  be  was 
aswciatfd. 

At  thi<  >iage  Manap;i -ars  to  Ikivc  \>t<^\\  ii^moratit  of  pottery,  to 
ba»«  had  ni>  knowledge  of  .agriculture,  nu  domesli,  animals, 
c«c<i't  ^■'erhap^  the  dog.  IIu  weapons  were  the  axe,  the  si>e.ir, 
and  the  javelin  ;  I  do  ivjt  lielieve  he  knew  the  u  c  of  the  lnvv, 
Ih  mgh  h~  «  a>  iir>iti.tlily -acquainted  w  ith  the  laiicc.  lie  was  "f 
cour-e,  i^nnraiit  of  metal,  and  his  stone  iin|)lcnient«,  though 
•kilfally  formed,  were  of  i|uitc  ditferent  sha]>es  fmm  ih  i  e  of  the 
<«onnd  .Stone  :i:;o,  and  were  never  ground.     This  carhcr  Stone 

Jieri.Td,  when  m.in  co-existed  wi-h  th-sc  extinct  nnmiudu,  is 
enow  1  .»«  the  I'al.Tolithic,  or  Early  S'one  Aj^e,  in  opinisitiun  ti 
the  Ne  'li'hic,  or  NcAcr  Stone  .Vge. 

The  remains  of  the  inammalia  which  co  existed  with  Man  jn 
pre-historic  time«  have  been  mnsi  t  refully  --tudierl  by  Owen, 
Larlct,  Kiitimeycr,  Falconer,  UusV,  It  v  1  Uawkins,  and  others. 
The  pre-encc 'if  the  mamm  itli,  the  rem  lerr.  an  I  <:  ji  ft.ijly  of  the 
musk-  IX,  in  lica'e  a  severe,  not  to  say  an  aictic,  climate,  the 
exi-tencc  of  which,  moreover,  w.as  proved  by  other  cunsirlerations  ; 
while,  on  tlie  c  )lltra^^•,  tic  hippopotamus  rc>juircs  considerable 
wannili.     How  then  is  thi-  a5.M>cia*i  m  to  lie  explained  f 

While  the  climate  of  the  gl  ibc  is,  no  doubt,  much  afiecled  by 
geographical  c mdittons  the  cold  of  the  glacial  p-riod  was,  I 
believe,  mainly  due  to  the  cxccntricity  of  the  earth's  orbit,  com- 
hind  with  the  obliquity  of  the  ecliiMic.  The  reiuli  of  the  latter 
conditi  >n  is  a  period  of  2I,000  year<,  during  one  half  of  which 
the  n  irthern  hemisphere  \%  warmer  than  the  WMithem,  while 
during  the  other  10,503  years  the  revene  islbecaae.  At  present 
we  are  ia  the  focmer  pha<e,  and  there  is  we  hiMMr,  a  vait  aoca- 
mulaiinn  of  ice  at  the  loath  polau  M  whan  the  aarfVi  mfait  i* 
nearly  circular,  as  it  b  at  presenli  tfavdilliraBM»1)«««nllM  t»0 
hemispheres  b  not  very  great ;  on  theoontraiy.iadwemenlriei^ 
of  the  ccbit  iinwaiii  ihecaalwat  batwewt  tbaiB  incieMwalso.  This 
eaeeatricity  is  •ootfaniUy  oMiiatiaf  witUn  oattain  limita,  which 
Ooll  aad  salMqMaily  9ta«a  haaw  wiaBhuaj  aat  liia  the  laat 
nmvn  yean.  At  prcaeat  Avcnaalridir  It  ^  and  the  mean 
tamperatare  of  the  caldaat  awth  ki  Lwiia  ia  abowt  40*.  Sudi 
haa  DMaOettateof  ihtagifarMailyloOkflOoyaan;  bat  before 
that  thaie  onn  a  petio^  M«iiiiiM;  30Q|000  yean  am^  when  the 
excentrkity  of  the  ofhtt  varied  mm  -86  to  *57.  The  result  of 
tW«  anoU  be  greatly  to  increase  the  eIRwi  due  to  the  obliquity 
of  the  oiMt ;  at  oatWn  periods  the  elimate  would  be  much 
owmcr  than  at  pieiaat,  wmle  at  others  the  numt>er  of  days  in 
irinter  would  be  twenty  more,  an  I  of  summer  twenty  Icsii  ilian 
noir,  whiV  the  mean  temperature  of  the  coldest  month  would  be 
hnivred  20 .  We  thus  get  !>ometbins  like  a  date  for  the  last 
glKtel  epoch,  and  we  see  that  it  waaoot  HBply  a  period  of  coU, 
Mt  father  one  of  exlrrmcs  e.ich  beat  of  the  pendulum  of  tem- 
perature lasting  for  no  less  than  2t,ooo  years.  This  explains  the 
fact  that,  a-  .Morlut  showed  in  1834,  the  glacial  degnsits  of 
Switzerland,  Hid,  as  we  now  know,  those  of  Scotland,  arc  not 
a  sRif^e  uniform  layer,  bat  a  »ucces  ion  of  strata  indicating  very 
dUfcmrt'  condition'.  I  agree  also  with  Croll  and  CUikie  in 
ihiallillg  that  these  coniiiderati  ms  explain  the  apparent  anomaly 
of  the  oo-extotence  in  the  ;atne  gravelii  of  arctio  and  tropical 
animals ;  the  tnr.ner  having  lived  in  the  eoM,  while  the  latter 
flonrishcd  in  the  hot,  [leriods. 

It  is,  I  think,  now  well  ej'tabli-hed  that  man  mlinl.i'ed  Kiirope 
during  the  niddcr  ]ieriodN  if  t' e  idaclal  cjxich.  Some  liii;h 
awthoritie'  indceil  con  iik-r  tli.T.  'mj  have  e\'idenee  of  his  •, Te  rMc 
in  pre-glacial  and  even  in  Ml  1: jne  'iirif-,  out  I  e  nifrss  'Ha'  I  .iin 
n'lt  satishetl  an  this  ivnnt  I  vm  \\\r  m  >ie  rT-eent  j-rn^  ■!  c.ir-ie-- 
back  the  record  of  niiTi'  r\  -'-m-e  to  a  ili  i.-.nri'  -1  z^w.  .is 
aitORttlter  •  ■  ehsni^e  i>i:r  vie  ^      r     eient  hislo.'-y 

Mot  is  it  only  a^  re^nrds  the  :!iitic]Uily  a'nl  ni-il'.Ti.i'.  c  indsnon 
of  man  in  prehistoric  times  that  L.'rent  pro;re-^-  ha^  I  een  made. 
If  tltne  neTmitte»l  1  ^hoold  have  1  een  ^;lnd  to  have  dwtit  on  the 
on^isi  i>ii  1  ilevel'ipnien'  of  I.int;n,i.;e.  of  eu^to'p,  and  of  Jaw.  On 
all  I  thcM:  the  c  mpan'on  of  the  vaiio-i-  li<wer  raco  still  in- 
hnf  itinc  -0  Inrpc  a  portion  of  the  earth's  surfnce,  has  thrown 
much  li^-bt ;  while  even  in  the  mott  cultivated  nations  we  ficd 


surrivalj^  curiotu  fiucies,  and  lingering  ideas  ;  the  fossil  remaias 
as  it  were  of  former  cudom«  and  religions  embedded  in  tmt 
modem  civlHiatlon,  like  the  relics  of  extinct  animals  in  the  cnst 
of  the  earth. 

In  Geology  the  formation  of  our  Association  coincided  widsthe 
aj^iKirance  of  I.yell's  "  Principles  of  Geology,"  the  first  vofauM 
of  which  was  published  in  1830,  and  the  second  in  i^a.  At 
that  time  the  received  opinion  was  that  the  pbenomeaa  of 

Ceolocry  c^nld  only  be  explained  by  violent  periodiad  ooa* 
vulsi  ins.  and  a  high  intensity  of  terrestrial  ener^  cnlminatinc 
in  rc[)cntcd  catastrophes.  Hutton  and  Playfair  had  indeed 
maintained  that  such  causes  as  those  now  in  operation  would, 
if  only  time  enou;;b  were  allowed,  account  for  the  peolopical 
i'.ruclure  ■■f  ihc  e.irth  ;  nevertliclcs.  tlie  oii].ositc  view  generally 
prevailed,  until  Lyell,  with  rare  sif;acity  and  t;reat  el  i<]uence, 
with  a  wealth  of  illustration  an  1  iiiosi  |«>ttci!'ul  reas<jning,  con- 
vinced geologists  that  the  forccis  \\o\\  in  action  are  powerfol 
enough,  if  only  tune  be  given,  to  ])rodace  lOauhs  qo&e  aa 
stupendous  as  those  which  science  records. 

As  regards  Strali^rapbical  Geology,  at  the  time  of  the  first 
meeting  of  the  Ilritish  .V  sociation  at  Vork,  the  trata  between 
the  (-"arboniferous  Limestone  and  the  Chalk  had  been  mainly 
reduces!  to  onler  and  classified,  chictly  Ihnuijh  the  laixjurs  of 
William  Smith.  Ilut  the  clis-ification  of  all  the  strata  lying 
above  the  Idialk  and  below  the  Carboniferous  l  imestone  respec- 
tively, remained  in  a  slate  of  the  greatest  confu-ion.  The  year 
1831  marks  ibe  -leriod  of  the  commencement  of  the  j  linr  labinrs 
of  Seilgwii  A  aiici  .Murchison,  which  re-ultcti  in  the  cstablisbment 
of  the  C.aml)nan,  Silurian,  and  I'evoniin  ^vitenis.  Our  pre- 
Cambrian  str.ata  hav,  rc.cr.My  been  dividrd  i  y  Ilicks  into  f  ;u- 
great  groujs  of  immcn-c  thickncs':,  and  implying,  therefore,  a 
great  lap«e  of  time ;  but  no  fossils  have  yet  been  discovered  in 
them.  Lycll's  classification  of  the  Tertiary  deposits,  the  result 
of  the  studies  which  he  carried  on  with  the  assistance  of  1  >esbares 
and  others,  was  published  in  the  third  volume  of  the  "  Principles 
of  Geology"  in  1S33.  The  establishment  of  Lyeil's  divisions  of 
Eocene,  Miocene,  and  Ilioeenc^  was  the  startiiw-paint  of  a  most 
inpirtant  series  of  investigatiana  Iqr  Prestwi^  and  others  of- 
thaeyoanger  deposits;  aswidlaaafthaposuTeMiaiyvQaatBinry, 
or  twMi^  wUeh  are  of  spachd.  ialwiH  feon  the^j^di^ 
have  AiiMPii  00  tfie  eaily  htatory  o^-Mh* 

Aa  recaidi  the  pfaymal  fhaiartir  of  the  caitii,  tw*  llieoriae 
hew* biM held:  one,  that  of  a  aaid  iatariavewervd  by  athhi 
eiOBt;  the  other,  of  a  piacttcally  .solid.  aflta»  The  former  is 
neir  very  generally  admitted,  bath  by  astsoaownand  gologists, 
to  be  oaieoabie.  The  pirevaiing  feellag  of  gsolpgim  on 
thb  wbjcct  has  been  wdi  espreaed  by  ProC  Le  CoHtt^  who 
says  "  the  whole  theoiy  of  taieons  agencies— whidi  ii'IkUe  leai 
thka  the  whole  foundatian  of  tfaeavetic  geology — miat  be  Meoa< 
stnicted  on  the  basis  of  a  solid  eaith." 

In  1837  Agassis  startled  the  sdentilic  world  by  hia  "  Disooors 
sur  I'ancienne  extcaaiaa  dcs  G.aciers,"  in  which,  developing  the 
observation  already  nadc  by  Cbarpentier  and  Vends,  that 
boulders  had  been  transp]rtcd  to  great  distances,  an«l  that  rocks 
far  away  from,  or  high  above,  existin<,;  glaciers,  are  polished  and 
scratched  by  the  action  of  ice,  he  boldly  asserted  the  existence  of 
a  "  glaetat  period,"  daring  which  ,Swit.7«rland  and  the  North  of 
Europe  were  subjected  to  great  cold  and  buried  under  a  va<it 
sheet  of  ice. 

The  ancient  poatt  described  certain  gifted  mortals  as  privileged 
to  descend  into  the  interior  of  the  eaith,  an<l  have  exercised 
their  imitfination  in  recounting  the  wonders  there  revealed.  A- 
in  other  cases,  howcx-er,  the  reilities  of  science  have  proved  in  10 
varied  and  ^urpriiing  than  tlie  dre.anisof  tieticn.  1)1  the  ;;ii,':uif.c 
and  extraordinary  animal.  n-M  nir  ■:  lo  us  by  far  the  greatest 
number  have  been  <le.scrilwd  dining  ihf  jicnoii  now  nmh  1  review. 
I'or  instance.  Ilic  gigantic  Cetiosa.irns  was  descril  c<l  I  y  Owen 
in  i.S;H,  the  liinomis  of  New  Zealand,  by  the  same  distinguished 
naturalist  1:1  1830.  the  Myhtdaor  !•  ne  aeaae  yaai^  mk  the 

Andueo;  tcrv.x  in  1S62. 

Ill  America,  a  large  number  of  remarkable  forms  have  been 
!e'  Lnlfe<l,  mainly  by  Marsh,  I.e idy,  and  Cope.  .Mar-h  has  made 
•■noHn  'n  u«.  the  'ritanos*ur.is,  of  the  American  (Coloradol 
[iiravic  beds,  which  is  pcrhajis,  the  largest  land  animai  yet 
known,  Ix-ing  a  hundred  leet  in  length,  and  at  least  thirty  in 
height,  thongh  it  seems  noK-iblc  that  even  these  vji'-t  diracnsifins 
uere  cxccedeil  by  tiioo:  ,i|  the  .Vrlantotourns.  Nor  must  I  omit 
the  HesperoniiK,  de  cnl«l  liv  Marsh  in  1872,  as  a  c.imivoMU-. 
swimming  osrnch.  nromled  wiili  teeth,  which  if.;.iiiis  .t_s  .t 
character  inherited  from^  reptilian  anceatorai ;  the  Ichthyomis, 
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teeth  set  in  sockets. 

As  giving,  in  a  few  worti«,  an  idea  of  the  rapid  progress  in 
this  (leiwrtmenl,  I  ni.iy  mcntiuii  that  Monri>'s  *'  Cilahi^c  of 

Uritish  i' Ks- 1/^,  '  1  11' 1  111  iS-tJ,  cont.nncil  531-Xj  species; 
while  that  now  in  preparatioa  by  Mr.  Ethcriili;t.-  cmimemtcs 
15,000. 

Uut  if  these  figures  show  how  rapid  onr  recent  progress  lia, 
been,  they  also  Tcry  forcibly  illustrate  the  imperfection  of  the 
geological  record,  and  give  us  I  will  not  say  a  measure,  but  an 
idea,  of  the  imperfection  of  the  geologiod  record.  The  nvmber 
of  ail  the  described  leccnt  species  is  om  300^000^  bat  certainly 
:  aaOMT  UsM,  md  «•  wmj  tMy  take  the  total 
It  ipcdei  as  beivf  not  Im  700,000.  Uut 
ia  focBwr  tim  lka«  bne  been  at  the  vojr  lent  twelve  periods, 
io  each  of  wUeh  by  far  the  greater  mnober  of  apeoies  weie 
dbttaA  Dn^thcouaberof  spedcswMprabtUjraotMlaige 
m  die  eullCT  penods  m  at  present ;  bot  if  we  mux  m  Kbenil 
aOowMeeforibis,  wetbaUnasea  total  of  mne  tban  a,ooo^ooo 
ipeeia^  of  wUdi  aboat  35,000  ooly  are  as  yet  upon  record ;  and 
nanr  t£  Hmt  are  only  represented  by  a  few,  aooM  only  by  a 
•ium  qwdaen,  or  even  only  by  a  fragment. 

Tha  progress  of  paleontology  may  al.so  he  marked  by  the 
calCBt  10  which  the  existence  of  groups  has  been,  if  I  may  so 
(ay,  carried  back  in  time.  Thus  I  believe  that  in  1830  the 
cailiest  known  qaadmpeds  were  small  mar-upials  belr>nging  to 
the  Stone^field  states-;  the  most  ancient  mammal  now  known  iit 
Miiti'UfUi-  amtiqmm  from  the  Keuper  of  Wiariemberg  :  the 
oldest  bird  known  in  1831  belonged  to  the  period  of  the  London 
Clay,  the  oldest  now  known  is  the  Arcbxopieryx  of  the  Solenhofen 
itotes,  though  it  is  probable  that  <>  ime  at  any  rale  of  the  fout-tcps 
on  the  Trias'ic  rocks  arc  those  of  birds.  So  again  the  Amphibia 
hare  been  carried  l)ack  from  the  Tria^  to  the  Coal-mea-urcs ; 
Kish  from  the  Old  Red  Sandstrvnc  to  the  Upper  .Silurian; 
Rcplilcs  to  the  Trias;  Insects  frt  m  ihc  Cretaceoui  t  :i  the 
Devonian  :  illusca  and  Crustacea  frors)  the  Siluri.in  to  the 
Lower  Cainl  rim.  The  r.ick;  IktSmw  the  ("mihrian,  though  of 
imiiK-n  e  ihicliiie-s,  li;ive  affinlcd  no  rclic>  of  aniniil  life,  if  «e 
cxccj't  the  proUlcmatual  Iit>u\'ii  C<in~t>/{fi<i\  so  ably  studied  by 
Daw>on  and  Carpenter.  Uut  if  paLro[ito!ojy  as  yet  throws  no 
liijlit  on  the  orii^iiial  forms  of  li'c,  we  mu.'.t  remember  that  the 
sin.plcvt  and  thr  Imwi-  t  o:;^at;\sni'  :xic  so  soft  and  poUiaUe  llial 
they  Hciuli.l  leave  "nnt  a  vTi.k  lit  hind." 

I  U'.'-liif;  Id  'lie  scicnot  <'f  tiLMi!;r.i|  hy,  Mr.  Clements  Markham 
has  recently  [iulili'.he<i  «n  exc-cUcnl  nummary  of  what  has  l>ieii 
acc'>  I  ]  I;  lied  during  the  halt'-cenliiry. 

liul  the  progress  in  our  knowledge  of  gci>priphs'  i=,  and  has 
been,  by  no  means  confined  to  the  improvement  i  t  >  lu  m  i  -, 
or  to  the  discovery  and  description  of  new  rci:ioris  of  the  eu'l:, 
bat  has  exlended  to  the  causes  which  have  led  to  the  present 
oonfigiuatieo  of  the  surface.  To  a  great  extent  indeed  this  ]iart 
of  ttie  tolgect  falls  rather  within  the  scope  of  geology,  but  1 
aa^  ken  tefcr,  in  illustration,  to  the  distribution  of  Fakes,  the 
piwaaaBtn  af  ^wi«r<,  iIm  tomtion  of  voleavie  aaomlaiD', 
and  tbe  •trvelm  aad  dtttrlbntlen  of  coral  islands. 

The  origin  and  di«tribution  of  lakes  is  one  of  tbe  most  farter- 
csting  probleoM  in  physical  Re'>e»phy.  That  tli^  are  not 
seatteredatiaadoBk  agbMea  at  tbe  map  is  snAcicntto  Aow. 
Theyabooiid  m  noal^  diMrfets»  an  eootparativehr  raic  in 
eqtutorial  ic|^aM^  iaercasfaiK  in  nomber  w  we  go  nortn,  ao  that 
in  Scotland  and  tbe  aonbcra  parts  of  America  ^bitf  are  nmn 
broadcast. 

Perhaps  h  priori  the  first  explanation  of  the  orl|^  of  bilies 
irikicfa  would  suggest  it^If,  would  be  that  they  were  fonned  in 
ImUows  resulting  from  a  disturbance  of  the  straia,  which  bad 
thrown  them  into  a  ba^in-shaped  form.  Ijike-basins,  howerer, 
of  this  cbaraGtCr  aie,  as  a  matter  rf  fact,  very  rare  ;  a*  n  general 
rule  lakes  have  not  tbe  form  of  b.i -  n-  hipid  synclinal  hollowii, 
bof,  on  tbe  contrary,  the  stride  the  s-r.ita  often  runs  ri^ht 
across  them.  My  eminent  ■predcc-.ssir.  Prof.  Kamsay,  divides 
lakes  into  three  clasies  : — ( i )  Those  w  hich  are  doe  to  irreRnlar 
aecumuUtions  of  drif',  and  «hich  are  {;enerallY  quite  shallow, 
(a)  Those  which  are  formed  by  moraines,  and  {3)  those  which 
occupy  true  ba'ins  scooped  by  glacier-ice  out  of  the  solid  rock. 
To  the  hitter  class  Ijclong  most  of  the  great  S"Hss  and  Italian 
lakes.  Prof  Rmn's'iy  attributes  their  excavalii>n  to  glaciers, 
because  it  i  •  "f  c  urse  i  bvious  th.it  rivers  cannot  m.ike  basin- 
shaped  hollows  sniTonndc'i  by  r  ck  on  all  sides.  Now  ibe  Lake 
of  Geneva,  1230  fe^-t  .iVkivc  the  -ea,  is  9S4  feet  deep,  'he 
Lake  of  Brienz  is  1850  feet  above  tbe  :ea,  and  3ooo  feet  deep, 


so  that  its  bsltom  is  really  below  tbe  sea-level.  The  Italia* 
lakes  are  even  n  ore  remarkable.  The  Lake  of  Como,  70C1  feet 
above  the  sea,  is  1929  feet  deep.  Lat;o  Mag^^iorc,  6S5  fett 
above  the  sea,  is  no  less  than  2625  feet  dtc]i.  It  «ul  be 
observed  that  these  blvts,  Hi  e  many  others  in  m  untain  region«, 
thovc  i  f  ."scaniliuavia,  for  ins!.Tn:;o,  lie  in  the  direct  cbaaucK  of 
the  ;.;rcat  old  glaciers.  If  t!;e  mind  is  at  first  staggered  at  the 
magnitude  of  the  scale,  »e  luu^t  reiueml  er  that  the  ice  uliicfa 
sC  'Opcd  out  the  valley  in  which  the  Lake  of  Geneva  now 
repo-cs,  nas  once  at  least  3700  feet  thick  ;  while  the  m'jr«it>es 
were  also  of  (.dgantic  magnitude,  that  of  Ivrea,  for  instance, 
beini;  n->  less  than  1500  feet  in  bewbt.  Prof.  Ramsay's  iheorj 
seems,  therefore,  to  acoonnt  bcaatindlj  for  «  naaiber  -of 
interesting  fads. 

Parsing  from  lakes  to  monntaias,  two  rival  tber  ries  with  rc'er- 
ence  to  the  stractBrc  and  origin  of  vofcanoes  long  .-imgtiled  Cor 
rapncasacy. 

Thamanganeral  view  was  tliat  the  dteeta  of  lava  sod  soote 
whidi  form  vrlcanic  cones—such,  for  hataac^  as  ^toa  «r 
Vesariaa— were  originally  neatly  borisonlal,  and  (hat  sabH- 
quenily  a  foroe  operating  from  below,  and  exertii^  a  pressure 
both  upwards  and  outwards  from  a  central  axis  towards  all  points 
of  tbe  compos*,  uplifted  the  uholc  stratified  ma>s  and  made  it 
a'Smne  a  conical  form,  giving  lisc  at  the  .same  timc^  in  many 
ca-cs,  tn  a  wide  and  deep  circular  opening  at  the  top  of  the 
c  ine,  called  by  the  advocates  of  this  hypoihesb  a  "eiatarof 
elevation."  % 

This  theory,  though,  as  it  seems  to  us  now,  it  bad  aiready 
rcGcWed  its  death  blow  from  the  aduiirable  nienioirs  of  Scrope, 
was  yet  that  most  genciaHjr  adoptevl  fifty  ye.irs  ago,  Ikciunc  it 
was  considered  that  compact  and  cryslallinc  lavas  could  not  have 
conxilidated  on  a  rIo|  e  exceedin;;  l'  or  2  .  In  1S5S.  hovcver. 
Sir  C.  l.yell  Ci-inclusively  showed  that  in  fact  such  l.n  is  c  aid 
cons  ilidatc  at  a  considcraMc  ant;le,  cvv.-n  in  s  me  cases  at  more 
than  'O',  and  it  is  n  nv  jjcncrally  admitted  that  lbouj;h  the  I  eds 
rif  h\a,  vVc  ,  may  have  su  l.Tiiicd  a  slij,;!  !  i^n^jiiLir  elevaiinn  -iroe 
ilep  ^i;ii<n,  ^lill  in  the  main,  volcanic  ernes  have  acquired 
their  t  :ni  I  y  the  .iccuowlatloa  of  lavs  and  ashes  ejected  fnwi 

c  nc  or  more  cra'crs. 

Tbe  iT  'Meuis  presente  l  by  t;hicicr-.  are  of  very  great  inlcrcs*. 
In  1843  Ag-Ls  i/  ai  l!  Foi  Ses  proved  t'i.af  the  centre  of  r.  ^1  icier, 
like  that  of  a  river,  moves  more  rapidly  tli  .n  its  ides,  llui  h>w 
and  why  do  glaciers  mi  ve  .it  iill?  Kei.ilsi,  ,iflcr\var<ls  liisliop  of 
Anne^y,  in  1841  ciHlt.ivi)mf<l  to  eipliin  -.he  f.-ict-  liy  siqip  siil^ 
that  glacier  ice  rnj  ^ys  a  kind  <if  ductility.  'I  he  "  vissou^  llici  ry 
of  f;iacicrs  was  al  "  ad  j;  t' t),  and  Ui'i-t  alily  advoc.i'cd,  by 
Ki-rbcs.  whu  cr.nipartd  the  c  r.diiion  t  f  .i  j^Iicu  r  to  that  of  liie 
c  iiiti  !  ■•,  :;f  a  tar-tiarril  pourt.l  int  •  r.  -!"jing  thaiinel.  We 
h,".'.  e  .ill.  Iii<\>cvi  r,  een  1  narrow  Ir  >ure  .  a  inere  fr.iclion  of 
an  inch  in  width,  stretching  far  acr.  j;laciers— a  oidit'on 
incuiiipu.ble  with  the  otdinary  idea  of  viscosity.  'Hie  pheno* 
menon  of  rrgeUtit  n  wa^  artcrward.s  applied  to  the  eaplarailinil' 
of  glacier  moti  n.  An  obsertaiion  of  Faraday's  sap|4ied  the 
clue.  He  noticed  in  1850  that  when  two  pieces  of  tBMtiag  iW- 
are  placed  together  they  unite  by  freezing  at  tbe  place  of  co^act. 
Following  «p  this  saggci^.  T>aidall  Ibaiid  that  if  he  oomp 
pres-ed  a  block  of  ita  tt  a  mMild  it  could  be  made  to  askO'aa 
any  shape  ha  plcaiid.  A  stndght  prism,  for  instance,  placed  in 
a  groove  and  idmiilted  to  hydmnlic  prcs  ure,  was  bent  into  a 
transparent  semicircle  of  ice.  These  eaperiments  seem  t  >  have 
poved  that  a  glacial  valley  is  a  motdd  tiwcHwh  which  thn  ice  is 
nraed,  aad  to  which  it  will  aoconuMdate  it^eir,  while  as  Tyi  dait 
and  Itnxicy  also  pointed  out,  the  veined  stmclnre  of  ice"  is 
produced  by  prosure,  in  the  same  mat  ner  as  the  cleavage  of 
slate  n  cks. 

It  was  in  the  year  1842  that  Darwin  pul  ILshed  his  great  work 
on  "  Coral  Island.  "  The  frin^in'/  reefs  of  coral  pre«eni«d  no 
spdal  difficulty,  lliev  c<  uld  \>t  obviously  accounted  for  l>y  on 
elevstitm  of  the  land,  that  the  coral  which  bad  originally 
^own  under  water,  had  been  raised  af'ove  the  sea-'evel.  _  The 
circular  or  oval  shape  of  so  many  re  ts,  hiwever,  each  having  a 
lagoon  ii'  li  e  r"  iin-,  closely -UTonnded  liy  a  deep  r ccan,  arvd 
ri  in^  :  .  :  1  1;  .it>nvc  the  sea  level,  h.vi  been  a  1 11/zle 
to  the  phyicxl  t;e'-j,Tapber.  The  favourite  theory  \v.i>  tli.it  tli.  .^e 
were  the  sunmils  of  submarine  volcanoe..  on  which  the  c  i.il  had 
grown.  |!ut  a- the  rcef-malin  r  e /r.il  es  not  live  at  irrc.  ter 
depths  than  almut  twenty-tivc  fallMiii^.  .Ul  inin.en.sc  nun  her  uf 
these  reefs  forme>i  an  alnio-.t  in  npcralile  jccti'iti  !o  this  tl'cnry. 
The  I.aLCadives  ai.d  M^ihlivcs,  for  inslar.te — u  e-nni;.;  Iitei..ll)  (he 
"locof  islands  '  and  the  "  thousand  b^lauds"— area scricii of  »uch 
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atoQib  ud  ftmi  iaipoaible  to  Ibm||m  *o  gnat  •  number  of 
cwttrfc  dl  ne»rfy  of  tho  iMtirfe.  Dunrindiowed.inore- 
onr,  fhatio  for  from  theria;of  cxmli  resting  on  a  oorresponding 
fUgt  of  fock,  the  lagoon*,  o«  die  caatimr7,  now  occupj  the  place 
wmn  «»  ooee  the  hfgMit  land.  He  pointed  out  that  sume 
lagooosi «%  for  bttnnee,  thitof  Vtnlkor^eoalala  an  bland  ia 
the  aiddle ;  while  other  iihnd^  neh  u  TUdtl,  «e  mrrounded 
hf  amaiginof  amoothweter.eeiMimted  ftontheoneao  byacaral 
reef.  No-v,  if  we  suppose  that  Tahiti  were  to  link  doad/t  It 
would  j^raiiuUy  approximate  to  the  condition  o(F  Vanlkoro ;  and 
if  Vanikoro  gradually  sank,  the  central  island  wonld  disappear, 
while  on  the  contrary  the  growth  of  the  coral  might  neutralise  the 
subiidettce  of  the  twef|  ao  that  we  should  bare  simi^y  an  at  >ll, 
with  its  la^osn.  The  lemeoMisiderations  explain  the  ori;;iit  of 
the  "barrier  reef',"  nch  as  that  which  runs,  for  nearly  one 
thousand  miles,  along  the  north>east  coast  of  Australia.  Thui 
Darwin's  theory  explained  the  fom  And  the  appcoumate  identity 
of  altitude  of  these  coral  islands.  BM  H  did  more  dun  this, 
becaase  it  showed  us  that  there  were  gieit  em*  in  preeesi  of 
■obsidence,  which  thi^gh  slow,  was  of  great  tmportaaee  in 
physical  geography. ' 

Mtwh  informatkm  ha«  also  been  acquired  with  reference  to  the 
nbysies  of  the  ocean,  especially  from  the  voyage-,  of  the  Pornipint 
and  the  Chr.'iUiiger.  The  greatest  depth  yet  recorded  is  neir 
the  Ladrone  Island-;,  where  a  soimiling  of  4575  fathoms  was 
obtained. 

Ehrenbcrg  long  a  ;o  p  >intcU  out  the  similarity  of  the  calcareovis 
mud  now  accu:iiul.itin;;  in  our  recent  seas  to  the  Chal'^ ,  ^iid  showed 
that  the  green  ~and^  of  the  ge  iloijUt  are  largely  oi-nlc  up  of  cists 
of  f  iraminifera.  Clay,  however,  had  been  Ijokci!  on,  u  itil  the 
recent  expeditions,  as  Ciscntially  a  product  of  the  di^intc(,'rati in 
of  older  Mcks.  Not  only,  h  j-.vever,  arc  a  large  proporlio  1  of 
siliceous  and  cilcarcoa^  r.jcks  eitlier  directly  or  indirectly  derived 
from  miterial  which  has  once  formed  a  portion  of  living  organ- 
isms, but  Sir  Wyville  Tho  nson  maintains  that  this  is  the  ca  e 
wnth  -om;  clays  also.  In  that  case  the  striking  remark  of 
Linnxu-,  th.T.t  "fossils  are  mt  the  children  but  the  parents  of 
rixks,''  uiU  have  rcvcivcd  rcniarka'ile  confirmation.  I  ahouli 
have  th  pu.dit  it,  I  c  J  ife  s,  pr-jbahle  th.it  these  c'.ays  are,  to  a 
Con-lderalile  extent,  c-mipj^d  of  %\)lcanlc  Ju  t. 

It  would  appear  t!;rit  calcareous  dei> isiiv,  rc»etuiiIinT  our  chalk 
do  not  occur  at  a  irre-it^-r  depth  tha')  j  x>3  fathom.;  they  hue 
not  been  met  with  in  tlic  abysses  of  the  ocean.    Here  the  bolt  im 
eonsists  of  exceedingly  fine  clay,  sometimes  coloured  red  by 
oside^of  iron,  sometimes  chocolate  by  manganese  oxide,  and 
eOBtaining  irith  Foraminifcra  occasi  inally  large  numliers  of 
siHceons  Radiolaria.    These  straU  seem  to  accu'sulate  with 
bwMivt  this  is  inferred  from  the  comparative  abun- 
of  lAateiP  bones  and  fishes'  teeth;  and  from  the 
pNHnceof  ulnMespberiadpaftides^  SBppoaedbyMr.  Unrray 
to  1m  of  eonoie  ongin— 4n  fad^  to  be  the  doit  of  meteo- 
illeL  which  In  the  coniie  of  igBs  hern  iallen  on  dw  oecnu 
Sndi  oaitldes  no  doobt  oecnr  over  Oe  whole  sufeee  of  (he 
teOi,  Mt  on  land  they  soon  ooddist^  mdto  dinllow  Wiler  th^ 
are  covered  ttp  by  other  deposits.  Aaodier  loterestlng  rcanit  of 
recent  deep^cneiplBntionB  his  been  to  riiow  that  the  depths  of 
die  ocean  are  07  mere  lanenaolitwiea,  as  was  UBdl  recent  years 
confidentlv  believed,  bat,  Ml  the  OOBtniy,  preMUt  tis  ouiqr 
remarkable  forms  of  Ufo    We  havob  however,  u  yet  but 
thrown  here  and  there  a  ray  of  light  down  into  the  ooeui 
abysses;— 

*  N«r  can  10  shift  a  titna  auBciit  ba. 
To  faham  tita  vast  tt/gtm  «f  Matwrs  lea." 

In  Astronomy,  the  diseovo^  la  1S4J  of  the  pbaet  Ncptnne, 
DMde  independently  and  almoet  sianhaaeondy  bgr  Adams  and  by 
Le  Verrier,  was  certainly  one  of  the  very  fMetest  trinmphs  of 
mathematical  genios.  Of  the  minor  planets  four  only  were 
known  in  tSjt,  whilst  the  number  now  on  the  roll  nmounts  to 
am.  Many  astronomers  believe  in  the  existence  of  an  intra- 
mcrcurial  pknet  or  planets,  but  this  is  still  ao  open  question. 
The  Solar  System  his  also  been  enriclicd  by  the  disc  >vcry  of  an 
inner  ring  to  Satnm,  of  satelliies  to  Man,  and  of  additional 
•McOitce  to  Satitm,  VfiBBS  and  Neptme. 


covered  by  Fraunhofei^  after  whan  they  are  juMlr  aamedt  tad 
who,  in  1814,  mapped  no  fewer  than  tat.  The  fint  iimt  la 
"  spcctru  n  andnas,"  properly  so  called,  were  made  bf  ofar  J. 
Herschel,  FoxtUbTt,  and  by  Whaatstooe,  in  a  paper  MM  heme 
this  Aasodatioa  la  1835.  The  latter  riiowad  that  the  epeclnm 
emitted  \ij  the  iaeaaMaeent  vnpoar  of  melnls  wis  fuimeJ  of 
fari^t  Unetb  end  that  these  linei^  wUIci,  w  he  then  supposed, 
ooastaot  for  eacb  meul,  diliimd  for  dnfaeat  asctala.  "  We 
have  here,"  he  said,  "  a  mode  of  discriminating  metallic  bodies 
mwe  readily  dian  that  of  chemical  examination,  and  which  may 
hereafter  be  eeaplayed  f  >r  useful  puipoaei."  Nay,  sot  only  can 
bodies  thus  he  more  readily  discnaJnated,  but,  as  we  now 
know,  the  pmeace  of  extremely  adnnle  poitioBSCan  be  detected, 
the  iM>ssi*fc  of  •  V*^  ^'"S  ^        oases  easily  perceptible. 

It  is  aOsi  ea;y  to  see  that  the  presence  of  any  new  simple  sub- 
stance mi 'ht  be  detected,  and  in  this  manner  already  several  naw 
elements  nave  been  discovered,  as  I  shall  siention  when  we  come 
to  Chemistry. 

But  spectru'n  analysis  has  led  to  even  grander  and  more  sn* 
expected  triumphs.  Kraunhofer  himself  noticed  the  coincidence 
between  the  douUe  dark  line  D  of  the  solar  s)>ectrum  and  a 
double  line  which  he  observed  in  the  s-iectra  of  ordinary  flames, 
while  Stokes  painted  out  to  Sir  \V.  Thomson,  who  taught  it  in 
his  lectures,  that  in  both  ca  es  these  lines  were  due  to  the 
presence  of  sodium  To  Kirchhoff  aid  liuns«n,  however,  is 
due  tlie  independent  conception  and  the  credit  of  Ivavin;;  first 
sys'ematically  investieatctl  the  relation  which  exists  l»ttween 
Fr.\unhofcr's  lines  and  the  bright  lines  in  the  ?iK:ctra  of  incan- 
descent metals.  In  order  to  get  so-ne  fixed  ine-isnre  by  which 
they  mi;;ht  determine  and  record  the  li  ics  characterising  any 
given  substa  icc,  it  occurred  to  I  hem  that  they  mi^ht  use  for 
coraparis  in  the  si^ctrum  of  the  sun.  They  accordingly  arranged 
their  spc^tro  cope  so  that  one  half  of  the  slit  was  lighted  by 
the  sun,  and  the  other  by  the  lu  uinous  gases  they  prjpo  eJ  to 
cxa  nins.  It  immediately  struck  then  th.at  the  bright  lines  in  the 
one  corresp3nde>l  with  the  dark  lines  in  the  other  —the  bright  line 
of  sodium,  for  in  t  incc,  with  the  line  o.-  rather  lines  D  in  the  sun's 
s[^cTum.  Thi  conclusion  w;is  u'jvious.  There  was  sodium  in 
the  sun  !  It  must  indeel  have  been  a  glorious  moment  when 
that  thon^ht  Hashed  acroaa  them,  «nd  even  by  itadf  well  worth 

all  their  labour. 

Kirchhoff  an  1  i;.;n  e  i  thui  proved  the  existence  in  the  stin  of 
hydri>g-n,  sidiuiii,  ni:ignesiura,  calcium,  iron,  nickel,  chromium, 
iii\-ii;.incsc,  titanium,  and  cohalt;  since  which  AngitrQoa,  Tlwlinf 
and  l.ockyer  have  considerably  increased  the  list. 

Hut  it  i<  not  merely  the  chemistry  of  the  hcavetdy  bodiea  oa 
which  li^ht  is  thro  vn  by  the  spectroscope ;  their  physical  strnetnre 
and  evolutional  histury  are  eho  lUamiaiBted  Iqr  this  wooderful 
instrument  of  research.  .  , 

It  used  t9  be  supposed  that  (he  ana  «» a  dark  body  cnvtloMl 
in  a  luminous  atmosphere.  The  revone  aqar  appean  to  be  tta 
tmdk  Tbebodyof  ttea8a,orpholonphcre,ishilenaclyb(ilHant; 
round  it  lies  die  solar  atmospliere  or  cumpmatlve^  coM^gaan, 
which  cause  the  dark  lines  in  the  spectrum;  ddrdw,  «  airoaia* 
sphere, — a  sphere  prindpally  of  hydrogen,  jeta  or  wUek  are 
said  sometimes  to  reach  to  a  heidlit  of  looboao  miles  or  more, 
iat»  fbeoater  coating  or  corona,  toe  nature  of  which  is  still  very 


Pcmcriy  Oe  red  flames  which  repr<;scnt  the  higher  ngioas  of 
the  chromosphere  could  be  seen  only  on  the  rare  occasions  of  a 
total  solar  edipse.  Janssen  and  I^kyer,  bv  the  application  of 
the  speotroaeope,  have  enabled  us  to  study  this  re^on  of  t.ie  sun 


r-centny  has  been  due  toSpeetram 


The  most  unexpected  _ 
knowledge  during  the  past 

Analysis. 

The  dark  Ifaies  in  the  spectrum  were  first  seen  by  Wollaston, 
who  noticed  a  lew  cf  thwa ;  bat  they  were  indepeadendy  dis- 

.  *  leoilit  M  awMiMi  Oat  OaniVaviaws  bavaiMsady 

br  Snsper  and  Moingr. 


atalfdi   .      ,  . 

It  is,  moreover,  obvious  that  the  powerful  engine  of  mvc  tiga. 
tion  afToided  w  by  the  spectroscope  is  by  no  means  confined  to 

the  substances  which  form  part  of  our  svstem-  1  lie  ir.car..'escent 
body  can  thus  be  examined,  no  matter  how  jjre  >'  t  .;i  :.i  ce,  so 
long  only  as  the  light  is  strong  en  iu;;h.  Th.at  this  m  lli  1  '.vas 
theoretically  applicable  to  the  liuht  of  the  star-  was  indeed 
obvious,  but  the  practical  dilTuultics  were  very  great.  .Mrius, 
the  brightest  of  all,  is,  in  rou  ,  1  1  .in.U-rs,  a  hundred  millions  Of 
millions  of  miles  from  us ;  an  i,  th  ).ii;h  as  big  as  sixty  of  our 
suns,  his  light  when  It  reaches  us,  after  a  journey  of  sixteen 
years,  is  at  most  one  tu-.^  tb-ou-and-inilli  >nth  vart  as  bright. 
Nevertheless  a?  long  ago  a.s  iSlJ  Fraunhofer  recoRni.se.i  the  t:xed 
lines  in  the  light  of  four  of  the  stars,  and  in  1S63  NSiHcr  a;id 
Iluggins  in  our  own  country,  ami  Rutherford  in  Amenci, 
succeeded  in  determining  the  dark  lines  in  the  s[X.c»rum  of  some 
of  the  brighter  stars,  thus  showing  that  these  l)C3unful  and 
mysterious  Tigtits  c-mtain  many  of  the  material  sn'wUnccs  with 
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Lvdi,  andaaeiuT;  mMof  wUch  arc 
aotyetkBomtooenriatheraii.  As  might  hftve been  expected, 
iIk  oonpodtioa  of  dM  ttu*  it  not  anifonn,  and  it  would  appear 
Ibey  way  be  airaaged  in  a  few  well-marked  classes, 
!  dimfenoes  of  temperature,  or  in  other  wordii,  of  age. 

 { photMpuihic  spectra  of  ttan  obtained  ^  Huggins 

go  Tciy  tu  to  jttiti^  this  view.  • 

Thus  w«  can  make  the  stars  teach  ui  their  own  €0«po«tion 
with  light  which  started  from  its  source  before  we  wei«  boA— 
lif;lit  older  than  our  A^^ociatian  ibelf. 

iuii  spectrum  auilv.-tH  lias  even  mure  tliaB  tliii  totd  w.  The 
old  methods  of  obsenaiioa  could  determine  the  movements  of 
the  itui  ao  fu  only  as  tliey  were  transverse  to  us ;  tliejr  alTocded 
no  means  of  measuring  motion  cither  directly  tow  ards  or  a\«  ay 
from  us.  Now  Ddppler  suggested  in  184 1  that  the  colours  of 
the  stars  would  assise  ns  in  ihis  respect,  tWcnusc  they  wouUt  be 
aifected  by  Iheir  motion  to  and  from  the  earth,  just  a.t  a  steam- 
whistle  is  raised  or  lowered  as  it  ap])roaches  or  recedes  from  ns. 
Ever)'  one  has  obbcrveJ  that  if  a  tniiii  whistles  a«  it  ]>a>~es  us,  the 
sound  ap)i«9Lrs  to  alter  .it  the  m<in;eiit  the  engii  c  rocs  by.  TliLs 
arises,  of  course,  not  from  any  clianpc  in  the  whiidc  itself,  but 
becau'C  the  nambcr  of  vibrations  wliicli  reach  ihc  car  in  a  [jivcn 
tinjc  lire  increased  by  the  speed  of  (he  Irani  as  it  a]:proaches,  and 
diminiHlied  as  it  recedes.  So  liLc  the  sound,  the  colour  would 
be  atTectc<l  by  such  a  movement  ;  but  Dopplcr's  method  was 
practically  inapplicable,  bccau  e  the  amount  of  effect  on  the 
colour  wi.uld  be  utterly  iit^ensilile  ;  and  even  if  it  were  otherwise 
the  njethod  could  not  be  applied,  because,  as  we  did  not  luiow 
the  true  coloorof  theitan,  we  haw  ao  dutnn  line  by  whidi  to 

measure. 

A  ;:l:aiij;c  ^f  refrangibility  of  li|.:bl,  bos',  ever,  docs  occur  in 
con'ci(,;i'iRf  of  relative  motion,  anil  lln^-^'ins  rocccssfully  applied 
the  sj  cctroscoje  to  solve  the  ]  roi'Aiii.  lie  took  in  tin:  lirst 
place  (lie  six:ctrnscopc  of  Siriu>,  chi  se  a  line  know  n  as  K, 
which  is  due  to  hydrogen.  Nov,,  if  Sirius  was  molionles--,  or 
rather  if  it  retaiuiu  a  constant  di.staucc  from  the  earth,  the  line 
r  would  occupy  exactly  the  same  po.-ition  in  the  spectrum  of 
Sirios,  as  in  that  of  the  sun.  On  the  contrary,  if  Sirius  were  ap- 
pnichiBig  or  reoediagfrom  us,  thia  line  would  be  slightly  shifted 
cither  towards  the  bne  or  red  end  of  tte  spectrum.  He  found 
that  the  liat  had  aio«edvHydMM]rtoiNidi  indicating 
AatthefiltaiwehctMCB  w  aail  Suiai  ttfawrea^ing  at  the  rate 
ofyaboot  twantj  aika-a  leaoBd.  S»  Betelgeux,  Rigel, 
Ciiwer,  aadRMdnagahMiiaihitttdrdirtaace;  while,  on  the 
coolnryf  that  of  others  aa  fu  iuMaaoe  of  Vega,  Arctunu,  and 
Foflni,  is  diiahiteWaf.  Tba  letalts  ehtaiawl  by  Ilu^rins  on 
aboattwco^  etara  have  uee  been  coafinnad  andeateaded  by 
Mr.  Christie^  now  AatnMwner-Rojral  in  meceeiioB  to  Sir  G. 
Airy,  who  has  kmg  ooeapied  the  post  vrith  so  mocfa  honour  to 
himself  and  advantage  to  science. 

To  examine  the  spectrum  of  a  shooting  star  would  seem  even 
more  difhcult ;  yet  Alexander  Herschelnav  succeeded  in  doing 
so,  and  finds  that  iheir  nuclei  arc  incandescent  solid  bodies  ;  he 
has  recognised  the  lines  of  potassium,  sodium,  lithium,  and  oilier 
sofaataacc^  and  considers,  that  the  shooting  »tan  are  bodies 
tfanflar  b  diameter  and  compoMiiou  to  flie  stony  nantfl  wUch 
iometimes  reach  the  earth  as  aerolites. 

No  element  has  yet  been  iboad  in  any  meteorite,  which  was 
not  previously  knoira  as  exi  ting  in  the  earth,  bnt  the  phenomena 
which  they  eshibit  indicate  that  they  must  have  been  formed 
ander  conditions  very  different  frcm  those  «hich  iirevail  on  the 
earth's  surface.  I  may  mention,  for  instance ,  tl  i  p  eculiar  form 
of  crystallised  silica,  called  l>y  Maskclync,  Aswanitc  ;  atvd  the 
whole  class  of  meteorites,  consisting  of  iron  generally  alloyed 
with  nickel,  which  Iiaubrce  terms  Holo&iderites.  The  interest- 
ing discovery,  how  cw,  by  Nordcaskjold,  in  1870,  at  Ovifak,  of 
a  number  of  blocks  of  iron  alloyed  with  nickel  and  cobalt,  in 
connection  with  t>a-a]t8  containing  disseminated  iron,  has,  in  the 
words  of  Jttdd,  "afforded  a  very  important  link,  pUciiu;  the 
terrestrial  and  caln^eiriitifad  rodw  in  doier  reialioaa  with  one 
another." 

\V(  h:ivr  .1^  ct  no  Miiriticiil  <;i,  i.ici  ce  to  ju-tify  a  conclusion 
as  to  whether  any  ■ubslr.iici  s  cw  x  in  the  hcavciilv  Indies  «hich 
do  not  occur  in  our  earth,  tin  iifjh  there  are  n:any  Ur.cn  which 
cannot  yet  l;e  satisfactorily  rclcrrcd  to  any  terrestrial  dement. 
On  the  other  hai.d,  s  ime  substances  which  occur  onOBTCaitfa 
have  not  vet  been  detected  in  llie  son's  atmosphere. 

Suchdacoveriesas  theae  seemed,  not  hing  ago^  eatfcdy  beyond 


our  hopes.  M.  Oaakt,-  indeed,  in  Ida  **Conra  da  FhUaeophie 
Positive,"  as  recently  as  i8|J^  kid  tt  down  as  an  aiiam  lepid- 
in^  the  heavealy  bodies,  that  **No«a  eonomna  la  poaiibilne  de 
deiennfaier  leua  Ibnnes,  leun  distances^  fenn  giandeMrs  et  lean 
miwimmanti,  tandis  que  nons  ne  rauirions  Janiaia  ^tndicr  par 
aucua  amn  lenr  eoBposition  cbimique  ou  leur  structure  mindr* 
alogiqne.'  Vet  within  a  few  years  this  supposed  impossibility 
has  been  actually  aocom^islied,  showing  how  unsafe  it  is  to 
limit  the  possibilities  of  seKnce. 

It  is  hardly  neoef  wry  to  point  out  that,  while  the  spcclrum  has 
tan^w  Somoch,  we  nave  still  even  more  to  learn,  why  should 
some  sabetances  give  few,  and  others  many,  lines  ?  Why  shmild 
the  came  substance  give  different  lines  at  different  temperatures  ? 
What  are  the  relations  between  the  lines  and  the  physical  or 
chemical  properties  ? 

We  may  certainly  look  for  much  new  knowledge  of  the  hidden 
actions  of^ atoms  and  molecules  from  future  researches  with  the 
spectroscope.  It  m^ay  even,  perhap',  teach  n*  to  modify  our 
views  of  the  sa-callci.1  simple  substances.  Prout  long  ago,  struck 
by  the  rtmarkahle  f.nct  that  nearly  all  atomic  wciijhts  are  -iiaple 
multiples  of  the  atomic  weight  of  hydrogen,  ■■iii;.£;este<l  tb;;t 
hydrogen  must  1  c  the  primordial  sub^tance.  Itrodic's  rrscarches 
also  naturally  fell  in  with  the  suppcxsition  that  the  s^.c^Het) 
simple  substances  are  in  reality  complex,  and  tliat  their  con- 
stitiien's  occur  se; -irately  in  the  hotte-l  rej^ion-.  of  the  solar 
atmosphere.  I.ockyer  considers  that  his  rcse-archc^  lend  great 
probability  to  tlu~  view.  7hc  v\hole  su^ijcct  is  one  of  intense 
iiitcrc-t,  and  «c  m  iy  rejoice  that  it  is  occupying  the  attention, 
not  only  of  such  men  as  Ahney,  Oewar,  Hartley,  I  iveiug, 
Koscoc  and  Schuster  in  our  own  country,  bat  also  of  many  foreign 
observers. 

When  geology  so  greatly  extended  our  ideas  of  past  time,  the 
CDUtiiiued  heat  of  the  sun  became  a  question  of  greater  interest 
than  ever.  Helmholt/  ha-  .'hown  that,  while  adoptinjj  the 
ncl  ular  hypothe-i  ,  wc  :;ei-d  not  assume  that  t'le  nebulous 
matter  was  orii^in-illy  incandescent ;  but  that  its  present  high 
temperature  may  be,  and  probably  i«,  mainly  due  to  gravitation 
Ixitwecn  its  parts.  It  follows  th.at  the  potential  energy  of  the 
sun  is  far  from  exhausted,  and  that  with  continued  shritddng  it 
will  continue  to  give  out  light  and  heal,  with  little,  if  any, 
diminution  for  seraml  millions  of  years. 

Like  the  sand  of  the  sea,  the  stars  of  heaven  have  ever  been 
used  as  effective  symbolsof  aoariMfe  and  tfanhnprovankents  in 
oar  method*  of  ofaeervalion  ham  added  findifcne  10  our  original 
inniiiiwna  We  now  know  that  Mr  audi  b  bnt  a  IkaetiaB  of 
one  out  of  at  hMst  ycooo^ooo  worlda. 

Bnt  tUa  is  not  siU.  In  addition  to  lamiaons  heavenly 
bodiei^  we  eannoC  donht  that  there  are  eoantleii  others  inviiihie 
to  aa  htm  thdr  greater  distancr,  analler  size,  or  feelder  Vg^ ; 
indeed  we  know  that  there  are  many  dark  bodia  wUdi  now 
emit  no  llriit  or  oompaiatively  IHtle.  Thus  in  the  case  ol 
Procyon,  the  existenoe  of  an  invisible  body  is  proved  by  the 
movement  of  tlie  visible  star.    Again  I  may  refer  to  the  curious 

ghenomenawesented  by  Algol,  a  bright  star  in  the  head  of 
Inlnsa.  This  star  stdnes  without  change  for  two  days  and 
thirteen  hours ;  then,  in  three  honrs  and  a  half,  dwindles  fioaa 
a  star  of  the  second  to  one  of  the  fourth  magnitiule ;  and  then, 
in  another  three  and  a  half  bourr,  reassnmes  its  original  brit 
liancy.  These  changes  seem  eettainly  to  indicate  the  prewnee 
of  an  opaque  body,  w  hich  intereepts  at  rrgakr  hrteieala  a  part 
of  the  light  emitted  by  Algol. 

Tbns  the  floor  of  heaven  is  not  only  "thick  inlaid  with 
palines  of  bright  gold,"  tnit  studded  also  with  extinct  stars ; 
once  probably  as  brilliant  as  our  own  sun,  but  now  dead  and 
cold,  as  Helmhollz  tells  us  that  our  sun  itself  will  be,  some 
seventeen  millions  of  years  hence. 

The  general  result  of  astronomical  researches  has  been  thus 
eloquently  summed  up  by  Pr<ict<.r: — "The  sidereal  system  is 
altogether  more  complicated  and  more  varied  In  structure  than 
has  hitherto  l  een  sujiposcd  ;  in  the  same  region  of  the  stellar 
depths  co-exist  st.ars  of  many  orders  ot  real  m.igT5itu<le  :  ail 
orders  of  netola:,  ga.seous  or  stellar,  ]-Ianctary,  ring-fi  nned, 
elliptical,  and  spiral,  exi^t  w  ithin  the  limits  of  the  gal  ixy  ;  and 
lastly,  the  whole  system  is  alive  with  movements,  the  laws  of 
which  may  one  day  be  recogid  ed,  though  at  present  they  appear 
too  complex  to  l>e  understood." 

Wc  can,  I  think,  scarcely  claim  the  establishment  of  the  undu- 
latory  theory  of  light  as  falling  within  the  last  fifty  years  ;  for 
though  Brewster,  in  bis  "  Report  on  Optics,"  published  in  our 
fint  TolaBMk  tieata  ttie  qaeitfam  aa  open,  and  capram  *^'-  " 
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still  ancoiivincc^i,  he  wa*,  I  believe,  aim  >-.(  ah^nc  in  \\\-  prefrr 
ence  for  the  cmi  sion  theory.  The  phenomena  of  inU  rferenc'.', 
Ill  f-iLi,  iclt  lianU)'  any— if  any — room  f  jr  <loubl,  and  the  suUicct 
wan  liiially  set  at  re^t  Ky  Koucault's  celebr.HiNl  experimenls  in 
1850.  AcC'tJi  ir  to  tlie  ui>ihilAt'>ry  tlicury  the  velojity  nf  lij^ht 
ought  f'>  l>o  t;rMtcr  in  -lir  than  in  water,  while  if  the  emis>ion 
■.hcory  «crc  cxL  icct  llic  rcsersc  would  be  the  uuc.  The  veltjcity 
of  li;jht  —  i&O.o  w  niilc>  in  a  second  — i",  h  )we%'er,  ^.^reat 
*. )  determine  it--  ra'c  in  air,  a^i  com;  arcd  with  thil  in  w;iter, 
might  sccna  almost  h  ijitk-i-.  1  iic  vcl  jcity  in  air  wa^s,  uevcrthc- 
les-^,  iietcrnii:i'.'J  liy  i  ;.'e.ii;  in  1S49,  I'y  tiic.'.ii-.  of  a  ra))iiUy 
rCTjlviiig  '.NhL-cl.  In  thu  ii>!l->«  in^-  yc.u  FoiicaciU,  liy  iiieaun  uf 
a  revolving  rairr  >r,  de  .0  ^tratL■.l  thit  the  velocity  of  light  is 

g eater  in  air  than  in  witer — tiius  C'>inpleting  the  evidence  in 
vour  of  the  undulato-y  theory  of  1: 

The  idea  ij  now  gaining  ground,  thai,  a>  maintained  by 
Clerk'Maxwell,  light  itself  is  an  electro-magnetic  disturbance, 
tbe  luminifcrous  ether  being  the  veliicle  of  bilh  light  and 
dectricity. 

Wiinseh,  as  long  ago  as  1792,  had  dearly  sh^wn  that  the  three 
primary  ooloari  were  red,  green,  and  inolatt  hnt  hi*  qeaulta 
attracted  little  notice,  and  the  genanl  view  uaed  to  be  that  there 
!TCB  prineipai  coloura  red,  orange,  yellow,  green,  blue, 
and  violet ;  four  of  which  ■wmcly  orange,  green,  indigo, 
ld>let— were  consideied  to  aii<«  fnm  mfaawet  of  the  omr 
thraa,  Rad,  yellow,  and  bhm  wen  dmafoK  ealkd  thi  nrtmary 
cobm  «kd  it  waa  nppoaed  that  in  order  to  prodnee  wbiis  li|^t 
thaaeuneoohnn  uBit  always  be  present. 
Helmhfflltf,  however,  again  showed,  hi  i8sa>  that «  ooloor  to  onr 


eyes  identical  with  white,  was  prodmed  by  combininj 
ydknr with  indigo.  At  th.it  time  yellow  was  c  Misidered  to  be  a 
■iOUlIn  OOlonr,  and  this,  therefore,  was  regarded  as  an  exception 
to  the  general  rule,  that  a  combination  of  three  .simple  colours  is 
tequir^  to  produce  white.  Again,  it  was,  and  indeed  still  is,  the 
general  impre«>ii>n  (hat  a  combination  of  blue  and  yellow  makes 
green.  Tbis,  however,  i^  entirely  a  mistake.  Of  ooune  we  all 
knqw  that  yell  iw  paint  and  bine  i^aint  make  green  paint ;  but 
this  re-ults  fro3i  al>sorp;ion  of  light  by  the  semi-iran&parent  solid 
partidea  '>f  the  pigments,  and  is  not  a  mere  mixture  of  the  colours 
proceeding  nnaltcied  firoa  the  yellow  and  the  blue  particles : 
moreover,  as  can  easily  be  shown  by  two  sheets  of  c  jtoured  paper 
and  a  piece  of  windjw  glass,  blue  and  yello  v  light,  wlienoui- 
Inned,  do  not  jjive  a  trace  of  green,  but  if  jmrc  would  produce 
the  fffec'.  of  wlii'.e.  i^ri-LM,  therefore,  is  after  .^11  11  .t  produced 
liy  a  mixture  of  hlue  '.ml  yellow.  On  the  utlicr  lian.J  Llcrl<- 
NIa\«cll  proved  in  \%(o  that  yellow  could  l>c  '.i-oJunil  by  a 
mixture  of  rc  l  and  ^ccii,  which  ]iut  an  end  to  the  prelcn-i  m  'if 
yellow  to  be  c  >nsidereii  n  |iriiiiary  e]--  ueiil  of  clour.   From  the  e 

antl  other  considerations  it  wouli  seem,  therelore,  that  the  three 
]>rimary  colour— if  aoch  HB  eEpieMi?a  be  retaiBwi  are  red, 

green,  and  violet. 

The  cvistciicc  of  rays  beyond  the  violet,  ihouj^h  almost  in- 
visr  Ic  to  oui  eye  ,  hi  I  l-  ii.;  Ixen  lieiin  nstraicd  iiy  Micir  chemical 
aclijn.  Stokes,  li  e-.-er,  hwtd  111  iS^j  that  their  exi^lence 
mi^lit  lie  |iroveil  in  iiip  l.c.-r  in.inner,  fo  that  there  are  certain  sub- 
stances «iiic!i.  V.  hen  c\i:it«l  by  t!i.-iii,  rmlt  litjiit  si-;  ile  to  uur 
eyes.  To  tins  phenouieii  n  he  i.:-i\c  llie  ninie  mI  llii'<r-.-scence. 
At  the  other  end  of  tl.e  -^icctruui  A'iiirv  lii,  rccciitjy  su>-\tciicd 
in  phatographiiig  a  Urge  uum'>er  ul  lutes  m  the  infra-red  portion, 
the  existence  of  which  was  fint  pmrnd  by  Sir  WilUam 
HerscbeU 

From  Che  rarity,  and  in  many  cases  the  entire  absence,  of 
refereooe  to  blur,  in  ancient  literatnre,  Geiger — adopting  and 
[tSMgigmlim  first  thrown  out  by  Mr.  Gladstone — has 
«*in  as  recently  as  the  time  of  Homer,  our 
I  hlne-bllod.  Thongh  for  09  Mrt  I  us  vwtUo  to 
adopt  this  vieWf  it  is  cotiinly  very  renmkuU  dnt  aiiiher  the 
RlgVeda,  wW^  cOB<ists  almost  enlirdy  of  bymaa  to  heaven, 
aov  tho  Zendam-la,  dm  Bibb  of  the  PhMces  or  fin>wonbippers, 
aw  thtOM  TcatMBtnl^  aer  tlw  Uoaierie  pa«m%  over  allude  to 
IhesfcyMUHu 

Oa  lb*  other  hand,  from  the  dawn  of  poctiy,  the  sdleadoiiis  of 
tha  BHwaiiiig  aad  evening  skies  have  excited  the  admbatfam  of 
aamkiad.  As  Raakin  says,  in  laagoage  almost  as  brilliant  as 
the  dry  itsdf,  the  whole  heaven,  "  fram  the  teiuth  to '  ho  horiion, 
becomes  one  molten,  mantling  sen  of  colour  and  fire ;  every 
Uack  bar  turns  into  ma-sy  gold,  every  rii-ple  and  wave  into  un. 
tallied  sliadowiesi  crimson,  and  purple,  and  scarlet,  and  colours 
far  which  there  are  no  words  in  language,  and  no  ideas  in  the  mind 
— tUoip  whicb  caa  only  be  eoaodved  while  they  are  visihle; 


l!ie  u.teu  c  lullow  blue  of  the  up|icr  sky  melting  through  it  all, 
showing  here  deep,  and  pure,  and  lightness  ;  there,  moclnlaiwi  by 
the  lilniy,  formless  bvdy  of  the  trnn>parcat  Vipmilt  tU  itk  hut 
iuipercC'Jtilily  in  its  crnnson  an  !  t;  >!d." 

But  what  Is  ilie  cxplaiialioii  of  tlie^e  1;  irvjcjus  colours  ?  wiiy  is 
the  sky  liluc  ?  am  why  are  the  sunrise  and  sun>et  cninson  and 
yold?  It  may  l^e  saiil  that  ttie  air  is  lilue,  but  if  so  how  can 
the  clouds  assume  their  varied  tint.~  ?  Jbiicke  showed  that  very 
minute  |sa»ticles  suspended  in  water  arc  blue  by  reflectcil  light. 
Tyndali  ha.s  lanjjlit  us  that  the  blue  of  the  sky  is  due  to  the  re- 
llcction  of  the  blue  ray«  by  the  minute  particles  lloating  in  the 
atluo-phere.  Now  if  from  the  white  light  of  the  sun  Ike  blue 
rays  are  thu-  ulecteJ,  those  wliich  are  traT-.suii  ti.-d  w.il  be 
yellow,  oranye,  ami  red.  Wbert;  The  dssi.T  ce  i>  -.l:ort  ilic  trans- 
mitted light  will  appear  yelli"j\v  i- h.  liiit  .i-  t[:e  sun  sirilvs.  to- 
wards the  horizon  the  ntuii  ^i  benc  liLstaiiLC  uicreasr.-,  and  coa>e- 
quentiy  the  nunil>cr  of  the  sc:ittenni;  iiariicle<.  'I1iey  weaken  in 
sucoesiion  the  violet,  the  in<lij;o,  the  blue,  and  even  disturb  the 
proportiorui  of  green.  The  transmitted  light  under  such  cir- 
cumstattces  mtut  pass  from  yellow  through  orange  to  red,  and 
thus,  while  we  at  noon  are  admiring  the  deep  blue  of  the  ky, 
the  tame  rays,  robbed  of  their  blve^  are  elsewhere  lighting  up  the 
evaaivaky  withaUthooloiiatof  Maaat 

AaoUier  icauifcahia  InoBpli  of  iha  kit  laUkeealBiy  has  been 
the  diseovery  of  pboli)na|i^.  At  the  caaunencement  of  the 
Wedewoadaae  Davyobavved  tte  effect  produced  by 
_  of  objeeta  m  paper  or  leather  ; 
with  aiMa  af  ifliir,  Imt  aa  aisaaB  wen  kaowsby  ^  ' 
images  cooU  be  fixed.  This  wM  first  effected  by  NIepoa,  hvt 
bis  prooesces  wero  open  to  objections  which  prevented  thaai 
from  coming  into  general  ote,  aad  it  waa  not  till  1839  that 
Daguerre  invented  the  process  whidi  was  justly  named  aftar 
him.  Very  sooii  a  further  imin-ovemcnt  was  elTected  Iqr  OV 
countryman  Talbot.  He  not  only  fixed  his  "  I'albotjrpci'' OB 
paper — in  itself  a  great  convenienoe — but,  by  obtaiaiag  a  ae> 
gative,  rendered  it  possible  to  take  off  any  amafcer  of  positiye^ 
or  natural,  copies  from  one  original  ywctnre. 

We  owe  to  \Vheatst  >ne  the  conception  that  the  idea  of 
solidity  is  derived  from  the  combiaalion  of  two  pictures  of  the 
.same  object  in  slightly  different  perspective.  This  he  proved  in 
1833  by  drawing  two  outlinc'i  of  some  geometrical  figure  or 
other  sim;ile  object,  a.s  they  would  appear  to  ciiher  eye  respec- 
tively, and  then  ;  1  tcing  them  so  that  uiey  airiit  be  sees,  one  by 
each  eye.  The  "  stereo  coi>e,"  thus  piodaeM,  has  baOl  gna^ 
I'opnlarised  by  photograjihy. 

For  2000  years  the  art  of  lijjlitin^  had  made  little  if  any 
pro;jre^s.  Un'il  the  close  of  the  la^t  century,  for  iir.tance,  our 
li^lilhnu^es  cinitaincd  mere  lire  of  »  .i'<d  or  coal,  though  the 
construction  had  vastly  iiu|  roved.  1  he  liddystone  lighthouse, 
for  initaucc,  was  liuilt  by  .Sineaton  in  I7S9  \  but  for  foity  years 
it  li^ht  consisted  in  a  row  of  tallnw  caudles  Sluck  in  a  hoOp. 
The  .\r;.;an<l  lam]i  was  the  first  j^reat  improwMBl*  foIlOWOd  By 
j^is.  nnd  111  1863  iiy  the  electric  lit;ht. 

Jii-t  as  b^jKt  was  !o:.g  supiMsctl  to  be  due  to  the  eniis-ion  ot 
material  ['articles,  so  heat  was  rCiiarded  as  a  matcriaj,  though 

ethereti,   1  lancc,  whIcb wBft addad to bodics wima tiimr tcBS- 

perature  \wis  raised. 

1  >av)"s  celelira'etl  cx;  crimciil  of  melting  two  pieces  of  ice  by 
rubbing  them  a^ain  l  one  another  in  the  exhtiusted  receiver  of 
.'.n  air-{'U'n|>  hitd  convinced  htm  that  the  cause  of  heat  was  the 
motion  of  the  invisible  particles  of  bodies,  as  had  been  loag 
before  sug^ted  l>y  Ncwio:',  Uoyle,  and  Hooke.  Rumfoid  aad 
Young  also  advocated  the  same  view.  Nevertheless,  the  geaaral 
opinion,  even  until  the  middle  of  tha  nrefcot  centaiy,  was  tibat 
heatwasdnstoihepraoocaofaaalitleAudkBOwaaa  "etkriCp*' 
a  ihaory  whidi  i*  aow  ca^dri ' 

Tlw  detaradaatei  of  dw 
mainly  due  to  the  rcaeardMi  , 
1842,  poiniod  oat  tha  awdliaBical  eqaivakat  of  heat  as  a  fnada- 
mental  d«Mia  to  1w  detmniiifd  by  experiment.   Taking  the 
heat  pndaaadbjrdwoaadcittation  of  air  as  the  equivalent  of 


coainkat  of  hnt  b 
of  Majrer  aaa  joala.  Mayer,  in 


the  w'ock  dfloe  ia  eoaiinesriag  the  idr,  he  obuined  a  nuaecical 
valne  of  the  meduaieat  equivalent  of  heat.  There  was,  how- 
ever, in  these  experiments,  one  weak  poioL  The  matter 
operated  on  did  not  go  throngh  a  cycle  of  changes.  He 
assomed  that  the  production  of  heat  waa  the  only  effect  of  the 
w  ork  dam  la  eoeiprataiBg  the  va.  Joule  had  the  merit  of  beins 
the  first  to  meet  this  possible  source  of  error.  He  ascertained 
that  a  weight  of  1  lb.  would  have  to  fall  772  feet  in  order  to 
raiia  the  teatpontan  of  I  lb.  of  water  by  t*  f  ahr.  Hirik 
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•idiMqiiently  Mtacked  the  problem  fivMtt  the  other  tide,  and 
dtowed  tlmt  if  all  the  heat  paaaiag  throogh  a  rtwm  awginii  ws« 
timed  into  work,  fk>r  eveiy  degree  Fabr.  added  W  (h»  tempera- 
tore  of  a  poood  of  water,  enough  work  coold  hardanc  to  MM  • 
migfal  of  I  lb.  to  a  height  of  772  feet,  Tte  gnunl  mok  w 
that,  ihoogh  we  canno:  croate  ai«|jr,  w*  any  Mp  omielwa  to 
any  ertent  £Rdii  the  t:reat  atoidkoliM  of  wtm.  Wind  nd 
water,  th»  aMd*bcd  and  the  Jbnit,  bu  u  iaadwutiUe 
sapply  of  andhUi  fac^. 

It  OMd  to  ba  «OMM«nl  titot  thne  wai  an  abiolnte  break 
betweeit  the  difliml  itotoi  of  nulter.  'ilie  continnity  of  the 
mmsm,  HqnM,  and  nild  conditiona  was  ftrst  demonstnUed  by 
JuriJCHt  in  iws> 

Oxygen  and  nitrogen  have  been  liquefied  independently  and 
■r  the  same  time  by  Caillctct  and  Raoal  Pictet.  Caillctet  also 
iKoeeded  in  liquefying  air,  and  soon  afterwards  hydrogen  wa> 
lionefied  by  Pictet  under  a  pressure  of  650  atmospheres  and  a 
cold  of  170°  Cent,  below  zero.  It  e*en  became  partly  solidified, 
and  he  assures  us  that  it  fell  on  the  floor  wMi  "llw  ahrill  noi»e 
of  metallic  hail."  Thu  than  it  waa  shown  experimentally  that 
there  are  nu  snch  thiafi  as  abiolately  permanent  gases. 

The  kinetic  theory  of  gases,  now  generally  accepted,  refers 
the  elasticity  of  gases  to  a  motion  of  translation  of  their  mole- 
ctdes,  and  we  are  assured  that  in  the  case  of  hydrogen  at  a 
temperature  of  60°  Fahr.  they  move  at  an  average  rale  of  6225 
feet  in  a  second  ;  while  as  regard*  their  size,  Loichmidt,  who 
has  since  been  confirmed  by  Stoucy  and  Sir  W.  'nunimin, 
caicnlates  that  each  is  at  mjst  i-fooooooMh  of  an  incli  in 
diameter. 

Wc  cannot,  it  would  seem  :il  present,  hope  f'^r  nny  nK-rca-c  of 
our  knovt'ledj'e  of  ataius  by  any  improveLiiciil  ;ii  the  liikt  i  c  :pc. 
With  our  present  instrament-.  wc  can  perceive  Ime-  ruled  mi  tjla^^ 
of  l-go.oooth  of  .in  inch  apir;.  Itul,  oaiiif;  tn  (he  ])roi>ertic-S  of 
light  itself,  the  fnnjcs  due  to  interference  l>eg'.n  to  produce 
cotifuiion  at  distance,  <if  1-74,000.  It  would  bteiii  tlien  that, 
owrin'j  tfi  the  physical  characters  of  light,  we  cm,  a>  Si)ri'y  has 
pointed  out,  -carccly  h'i|>c  for  any  ,<rc.it  iitiprijvcniciil  ■>  j  f.ir  as 
the  mere  visiliilily  of  structure  is  co;iceriicd,  thoaj^h  in  other 
ICS' I'd,  no  doubt  much  may  Ue  It  ipe  l  for.  .\t  the  same  tiuie, 
Dalliugcr  and  Royst  m  f'ljjoit  have  >hoH  Uthat,»o  far  as  the  mere 
presence  of  simple  objects  is  concwiNdi  badiet  af  avaiimdier 
dimensions  can  be  perceived. 

Sorby  is  of  opinion  that  in  a  length  of  I -80,000th  of  an  inch 
there  would  probably  be  from  500  to  20CX)  molecules — 500,  for 
instance,  ia  albumen  and  30co  in  water.  Even,  then,  if  wc  could 
oonatruct  microsoope«  far  more  powerful  than  any  we  nsw  possess, 
tkir tmid  aatanaUaw  to  abtaia  bvdirect  vnion  any  idea  of 
th«  riUnato  aioleeakM  of  natter.  Sorby  calcoUtes  that  the 
■toBait  qdm  flf  aifuiia  aalMr  wUehrcowd  ba  alanfhr  defined 
uMb  tm  flwat  pomrfU  nknMMpa  mdd  aoMMa  many 
■illlaaa  of  nolecnka  of'  atbnaiaa  and  water,  od  it  (bUows 
that  tee  may  be  an  aluiMt  iafinito  mabar  ofatrMtana  dHrae> 
tara  in  oiguie  tSanei,  wliidi  nvcaii  at  pcaMat  iertoWjBO  noda 
of  ananiniiig.  * 

Eleelileiqr  ia'  tha  year  1831  wKf  ba  couidaMd  to  hava  jaat 
been  ripe  ibr  its  adapation  to  pneocal  pnrpoiea ;  it  was  bat  s 
few  years  preyioaHly,  in  1819,  that  Oersted  had  discovered  tlw 
deflective  action  of  the  current  on  the  magnetic  needle,  tint 
Anp^  had  laid  the  foundation  of  dacbvMlynamics,  that 
Sdmaiuer  had  devised  the  electric  coil  or  mttltipner,  and  that 
Sturgeon  had  constructed  the  first  electro-magnet.  It  waa  in 
1831  tliat  Faraday,  the  prince  of  pure  experiinenlalirti,  an- 
naanaed  his  discoveries  of  voltaic  induction  and  ma^iMto- 
eiaatrlell/,  wliich  with  the  other  three  discoreriai  OonstHutO  Um 
prineiplea  of  nearly  nil  the  telegraph  ioatraaunts  now  in  use ; 
and  in  1834  our  knowledge  of  the  Datura  of  the  deetrie  current 
had  been  much  advanced  by  the  interesting  cxperincnt  of  Sir 
Charles  \V  hc.it  t  me,  proving  the  velocity  of  the  current  ia  a 
inetnllic  conductor  to  approach  that  of  tlie  wave  of  light, 

I  'r.ictical  appiicaii  ins  of  these  discoveries  were  n  )t  long  in 
ciming  to  the  fore,  ntid  the  first  telegraph  line  on  the  Great 
Western  Railway  tr  .11  I'a  idington  to  West  Drayton  was  set 
up  in  1838.  In  America  Morse  ia  laid  to  have  commenced 
to  develop  hia  laeaidini  inuiaaaanl  betwaan  tiw  yaars  1833 
and  1S37. 

In  1^51,  snb  nariaa  ttilgnphy  I  eca::ic  lii  .ic.^omplishcd  fact 
through  the  snccestfal  establishment  of  ieicgr.i;ihic  communica- 
tion between  Dover  and  Calais.  Submarine  lines  followed  in 
rapid  (uooaasion,  crouing  the  Engliah  Channel  and  the  Getman 
Ocean,  threading  their  1119  thnwgft  the  MadttamuMaiib  Black 


and  Red  Seas,  until  in  1866,  after  two  abjitlve  attempts 


talMtapUat 
theOUmd 


Nov  Woridsb  ben«iA  diai 
d  qpadnqlax  telegraphy,  aonaf  dutoHat  auiidv 
«f  atodMitalegraphy,  thataiidtof  HialaboBfatif 

inlai^^!oa  ia  boUi  diiccSenrbat  icndm  it  poaiilite'fo^ro^r 
InatramcntstobawotiMditresMatinfoof  oaaaaothar,  through 
one  and  tba  auna  wire  eonnecUim  to  tustant  plnoes. 
Anotbcr  more  reoeat  and  perhaps  still  mora 

achievement  in  modem  telegraphy  is  the  inveadoQ  of 
talephone  and  microphone,  by  means  of  which  the 
is  transmitted  through  the  electric  conductor,  by  mechanism  that 
imposes  through  its  extreme  simplicity.    In  this  connection  tba' 
names  of  Reiss,  Graham  Bell,  Ediioa,  aad  "'t*^  are  tboae 
chiefly  deserving  to  he  reeorticd. 

By  the  electric  transmission  of  nwer,  ire  may  hope  soma  day 
to  utilise  at  a  distance  such  aatanu sources  uf  eneniy  .^s  the  Falls 
of  Niagara,  and  to  work  our  cranes,  lift.*,  and  machinaiy  of 
I  every  descripliaa  by  means  of  sources  of  power  arranged  at  oaiU 
venient  oenires.  To  these  applications  the  brothers  Siemens 
have  more  recently  added  the  propuUion  of  trains  by  currems 
pa^sin^  thn^uj^h  the  rails,  the  fusion  in  considerable  qoantities  of 
highly  refractory  substances,  and  the  use  of  electric  centres  of 
lijjht  in  horticulture  a.s  iiro]ioscd  by  WcmcraiKi  William  Siemens. 
Uy  an  e^^eiilial  inu>rovement  by  Kaure  of  the  Flanie  Secondary 
fiaUcry,  the  problem  of  sti.)rinj  electrical  encr^iy  appear>  to 
have  received  a  practical  so'iutim,  the  real  imi.n.rtr.nce  of  which 
IS  clearly  proved  by  Sir  \S'.  Thomson  s  recent  investigation  of 
the  subject 

It  ^^  oulil  he  liitticiilt  to  assign  ihelimits  to  which  this  develop- 
ment if  electrical  ciieiQr  ouqr  Aot  ba  nadvad  sarriaaaUc  for 

the  purposes  of  man. 

As  regards  .Mathematics  I  have  felt  that  it  would  be  impossible 
for  me,  cren  with  the  kindest  help,  to  write  anything  myself. 
.Mr.  S|iottisu-oo(ie,  h  1  v.  ever,  has  botn  SO  ffoodas  to  aiip|iqr  M 

with  the  following  memorandum. 

In  a  c  implete  survey  of  the  pr'>;.4Tes«  of  science  <hirinij  the  half- 
century  which  has  intervened  lx;twccn  our  first  and  our  present 
mci'lin^'.  the  ]urt  played  hv  ujathemilics  would  form  no  insig- 
nihe.irii  lr;.ture.  To  those  indce<l  w  h  1  are  outside  its  enchanted 
circle  :t  ■  liifhcult  to  reali5ethe  iiiietise  mtellectual  energy  which 
actuates  Us  devotees,  or  the  wide  exiianse  over  which  that  energy 
ranges. 

In  the  extension  of  mathematics  it  has  happened  more  than 
once  that  laws  have  been  establidied  so  simple  in  form,  and  so 
obvious  in  their  necessity,  as  scarcely  to  require  proof.  And  vat 
their  applicatioai«oA«Ref  Oa  bi^ait  iasportanaa  ia  diaciltfai 
conclusions  faava  baia  diawa  ftam  oAar  aoaiidBatioai^ 
as  well  aa  ia  kadtaqr  to  coadaiiona  wUdu  without  thair  all, 
might  bas*  been  diffloult  of  anaiawwit.  Tba  tame  tUu  fans 
ocBMMdalaabiphyaica;  aadaataUyiadiareeainltiaaafatet 
haa  been  termed     <'  Law  of  tba  CaaianBlioB  (if  Enargy." 

Energy  has  beea  dafiaed  to  ba  "Tha  eapadty,  or  power,  ot 
any  body,  or  systatn  of  bodias*  wh«a  in  a  pvea  condition,  to  do 
a  HWaaurabla  qtntntity  ef  awrii."  Sadnaork  m^r  either  chaDga 
the  condition  of  the  bodiea  ia  qjaealiaB,  or  it  may  aflbot  omar 
bodies  ;  bet  in  either  case  energy  is  ei^eadcd  by  tbe  agent  apoa 
the  recipient  in  performance  of  the  wcwfc.  The  law  Ibea  slatas 
that  the  total  amonnt  of  energy  in  thea'^ents  and  recipients  tskaa 
together  remains  unaltered  by  the  changes  in  <|ue<.ti  >n. 

Now  the  principle  on  which  the  law  de]«mls  is  thi.s:  "that 
every  kind  of  change  aroon,;  the  bixlies  may  lie  czpresaed  nu- 
merically in  one  standard  unit  of  change,"  vie,  work  done,  in 
such  wise  that  the  result  uf  the  passage  of  any  system  from  one 
condition  to  anotlier  may  be  calculated  bv  mere  additions  and 
subtractions,  c<«a  when  we  do  not  know  now  tha  riwuge  came 
about. 

The  history  of  a  diseovery,  or  invention,  so  simple  at  hts^ 
sight,  is  often  found  to  be  more  complicated  the  more  thoroughly 
it  IS  examined.  That  which  at  first  seems  to  have  been  due  to 
a  single  mimi  iwoves  to  have  been  the  result  of  the  -ucce»sive 
action  of  many  minds.  AlleTiipts  more  or  Ic^s  succc  sful  in  the 
sam  •  direction  .ire  frequently  tmccd  <iut  ;  and  even  unbuccessful 
efforts  nii^y  not  'ine  heen  withcnit  inlluence  on  minds  tarned 
toivards  the  sime  obiecf.  Lastly  also,  ijeriiisof  thought,  origin- 
ally not  fully  understoi>:],  s  iinetimes  pr.ive  in  the  end  to  have 
been  the  first  stages  of  growth  towards  ultimate  fimit.  Tha 
of  Oa  law  «f  tba  coawwatloa  of 
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escepttatt  to  tbia  order  of  events.  There  are  tboie  who  diKern 
even  in  the  writings  of  Newton  rxpreitiou  which  ihow  that 
he  was  in  possession  of  some  ideas  which,  if  foUowed  (rat  in  a 
direct  line  of  thought,  would  lead  to  thOM  now  enUrlaillcd  on 
the  suhjecu  of  energy  and  of  u ork.  Unt  however  thb  nqr  be, 
'and  whosoever  micht  be  reckoned  among  the  earlier  contributors 
to  the  general  subject  of  energy,  and  to  (he  estaMi-hinent  of  its 
law«>,  it  is  certain  that  within  the  i-'criod  of  which  I  am  now 
•peaking,  the  names  of  Scgain,  Clausiu!!,  Ileloiholtz,  Mayer, 
and  Cmding,  on  the  Cootincst*  and  thoae  of  Grove*  Joule, 
Rankinei  and  Thomsoo,  in  this«MUttiy,  will alwnya  heanodated 
with  this  gr«at  work. 

Prof.  Frankland  has  l)ccn  so  gooil  as  t  i  draw  up  for  mc  the 
following;  account  of  the  pro^p-css  of  L  hemiilry  diunu;  llic  la^t 
half-century. 

>!ost  of  the  elements  li.vl  lictn  discovered  before  1S30,  the 
uiaiority  of  ihc  rarer  clcnunl>  -incc  the  beginning  uf  the  ccnlury. 
Iiiaddilinn  to  these  the  following  five  have  been  tliMiAcied, 
three  of  them  by  Mf)s.Tniler,  viz.:  —  lanthanum  in  1839,  didymium 
in  1S42,  and  crbmm  m  1S43.  knthcnium  w  a.-;  discovered  by 
Claus  in  1843,  and  niobium  by  Rose  in  1844.  S|>ec;rjiii  ;vii,ily- 
sis  has  added  live  to  the  list,  \'\t. : — Crtfvinm  and  rubiilnim,  «  hich 
were  dLscovcicd  by  Bun.'cn  and  Kirrhln  ff  in  i.S6n  ;  th.Tllium,  l)y 
Crookes  in  1861  ;  indium,  by  Keich  and  Kichlcr  in  1^63;  and 
gallium,  by  Lecoq  de  Hoisbaudran  in  1875. 

In  or',;anic  chemistry  the  views  most  generally  held  abjut  the 
year  1830  «ere  cxpre^seil  in  the  radical  theory  of  herzelius. 
This  theory,  which  was  lirsi  stated  in  its  eleclro-cheuilcnl  and 
dnaliatic  fonn  by  its  author  in  1817,  received  a  further  develop- 
ment at  his  hands  in  1814  after  the  discovery  of  the  benzoyl. 
radical  by  Liebi;  and  Wdnler.  In  the  same  year  (1834),  how> 
teitr,  a  discovery  was  made  by  I>iunaa,  which  was  die»tined 
pranaa%  t»  mciSluy  the  «i«etio-dwiBical  portioA  of 
aad  tnatoafVHthrair  the  ftm  of  k  pitt  IbfA  bgr  BcneBw. 
Dnmas  showed  Aat  aa  ckctro-B^pttive  dcBenl,  waA  is  cUeciiie^ 
might  replace^  atom  for  atom*  aa  dectro*|ioiili*«  dement  lik* 
hrangea,  in  iOBw  OBMiwillioMaiiidtaltemoii 
orOMcompomd.  ThiihNrof  MhatitMioBhasliBnnadamoea> 
laij  ftortion  of  every  chemical  dwory  nhicii  has  heen  pcomsed 
since  iu  discovery,  aad  Hi  Inpoitanee  ha*  increased  vita  the 
pawncss  of  the  science. 

Qtemitts  have  been  engaged  in  determining,  by  means  of  de- 
conipo>iti<jn'',  the  molaenlar  architecture,  or  ccmtiiuiion  as  it  is 
called,  of  various  compOBnJi,  oatuial  and  artificial,  and  in  veri- 
^ring  by  synthesis  tlie  coirectness  of  the  view»  thus  arrived  at. 

It  WBsloBgsappoMd  that  an  impassable  barrier  existed  betw  een 
inorganic  and  organic  subeiance^ :  that  the  chemi^t  coskl  make 
the  former  in  his  laboratory,  \\hilc  the  latter  could  only  he 
produced  in  the  living  bodies  of  animals  or  plants,  — rcqtiiring  for 
their  construction  not  only  chemical  attractions,  but  a  s^upposed 
"vital  force."  It  was  not  until  1S2S  that  Wdbler  broke  down 
ihi'-  bsrritr  by  the  synthetic  pr<nluclii)n  of  uica,  aiid  since  his 
time  this  branch  of  science  in  the  hands  of  Hofinann  has  made 
great  strides. 

In  connection  with  :he  rcL '..li:at!on  of  the  atomic  wet(.;lit-  it 
may  be  mentioned  tha!  a  ;  i>  c;iKcd  ii.-iturn!  s>stem  nf  the  tltmcnts 
has  been  introduced  by  .\iei.i!ci(|ett  ^I809),  in  whicli  the  pro- 
perties  of  the  elements  apjic.ir  as  a  ])erio<lic  functi  11  "I  I'leir 
atomic  weights.  By  the  aid  of  this  system  it  has  been  jvissible 
to  predict  the  properties  and  atomic  wcit^hls  of  undiscovered 
elements,  and  in  the  case  of  known  <■  lemL-nts  to  detcnnine  many 
atomic  weights  which  had  not  Ucn  fixed  by  any  of  the  usual 
uicthuds,  Several  of  these  [  rcdiction^  h;-,vc  been  verified  in  a 
remarkable  manner.  A  perimiicity  in  ihi'  atomic  weij^lils  of 
elements  belonging  to  the  same  cla.ss  had  been  {wintcd  out  by 
Neu  lands  aboat  fooryean  hcfoce  thapaMlcatioaof  Mculalijcfrs 

memoir. 

In  Mechanical  Science  the  progress  has  not  been  less  remark- 
able than  in  other  branches.  Indeed  to  the  improvements  in 
mechanics  we  owe  no  small  part  of  our  advance  in  practical 
eMBaatkiw  aad  of  tlie  increase  o(  oar  national  prosperity  during 
theHlmtifly  ycaak^^^^^  nf  murtmnlril  ^hee 
a  great  extent  a  oooieqncaee  of  the  new  proeestcs  which  have 
been  adopted  in  the  ■mnafiMtnra  of  iron*  for  the  following  data 
with  reference  to  which  I  am  iadebted  to  Captaia  Owtglas 
Gahon.  About  tSjQ,  NeOsca  iatradoced  the  Hot  filatt  ia  the 
cmeltini  of  iron.  At  first  a  temperature  of  600*  or  906*  Fahna- 
bdt  was  obtained,  but  Com  per  Mibscquently  SfplM  StaaaiH^ 
liflaneiatiTefHinaoe  foe  haatii^  the  Iwuti  diicfly  1^  atcaai  ef 


fumes  from  the  Mack  fiiraacc,  which  were  formerly  wasted  ;  and 
the  temperature  now  practically  in  nse  is  as  much  as  or 
even  more :  the  result  is  a  voy  great  eeoaoaqr  of  fad  aad  aa 

increase  of  the  oulpa^ 

Bessemer,  b^  bis  brilliant  discovery,  which  be  first  brought 
before  the  JBntish  Association  at  Cheltenham  in  1856,  showed 
that  Iron  and  .Steel  could  be  produced  by  forcing  currents  ol 
atmospheric  air  through  fluid  pi^r  metal,  thus  avoiding  for  the 
first  time  the  intermcduile  j  roces-i  of  jiuddling  iron,  and 
convening  it  by  cementation  into  steel.  These  changes,  by 
wliich  steel  can  be  produced  direct  from  the  blast  hirnace 
instead  of  fav  the  more  cuml>ersome  processes  formerly  in  us^ 
have  been  fulowed  by  iaipnmmnts  ia  aianipdatioa  of  the 

metal. 

'Ilic  inventions  of  Corl  and  others  were  Icnowii  long  before 
lis 30,  but  we  were  then  siUl  without  the  most  powerful  tool  in 
■he  hands  of  the  piaclkal  awtaUugist,  vis,,  llaamyth'e  sieaai 

hammer. 

Steel  tan  be  [induced  as  chcai'ly  xs  iion  wa^  u.inu-ily  ;  ami 
its  substitution  f<ir  irmi  .xs  railway  material  and  in  shipbuilding, 
has  resulted  in  increased  safety  in  railway  travelling,  aS  WcUaS 
in  ccononiy,  from  its  \astly  ptcaJcr  durability. 

The  introdlictiiin  i  f  iri'ii,  has,  niouovir,  h.n;  .i  va^t  influence 
on  the  works  of  both  the  cnil  and  militaiy  engineer.  Before 
i8jo,  Telford  bad  coiulructed  an  iron  suspension  turn|'ike-road 
bridge  of  560  feet  over  the  Menai  Straits  ;  but  this  bridge  was 
not  adapted  to  the  heavy  weights  of  hicomotive  engines.  At  the 
present  time,  with  steel  at  his  command,  Mr.  Fowler  is  engaged 
in  carrying  out  the  design  for  a  railway  bridge  over  the  Forth,  of 
two  spans  of  1700  feet  each  ;  that  is  to  say,  of  nearly  one-tldid 
of  a  mile  ia  len^. 

Bat  it  is  In  laifanoads,  steamer^  aad  tke  decliic  telegraph, 

coatribalii^^hrwdbfe of Mik  To Aehtlcr IhemdraSv 
lefeiieda 

As  itaarda  railways,  the  Stoditoaaad  Darlington  Raihrnyma 

opened  m  1835,  but  the  Limnooi  aad  Maiichcslcr  Rdnrw, 
perhaps  the  first  truly  passenger  liaab  dates  from  1830^  while  the 
present  mileage  of  railways  is  over  30o,coo  miles,  costing  aeailT 
4,ooabOO0^ooo/.  (teiting.  Itnas  not  until  1838  that  the 5irmraaa 
Gnat  Wttlrm  first  steamed  acmss  the  Atlantic.  The  steamer, 
in  ftict,  is  an  excellent  epitome  of  the  progress  of  the  half- 
century  ;  the  paddle  has  bcca  snperseded  by  the  screw  ;  the 
compound  has  rtplaeed  the  simple  engine ;  wood  has  given 
place  to  iron,  and  iron  in  its  turn  to  steel.  The  saving  in  dead 
weight,  by  this  improvement  alone,  is  from  10  to  16  per  ccot. 
The  speed  has  been  increased  from  9  knots  to  15,  or  even  more. 
Lastly,  the  sleam-pressure  has  been  increased  from  less  than  5 
lb«.  to  70  lbs.  per  square  inch,  while  the  consumption  of  coal  has 
been  brought  down  from  5  or  6  lbs.  per  hoisc-jiower  to  less  than 
2.  It  is  a  ren  arUablc  fact  that  not  only  is  our  liriti.sh  shipping 
ra])idly  on  ihe  increase,  but  it  is  increasing  relatively  to  that  uf 
the  rest  of  the  world.    In  our  tonncgc  was  5,700^000 

a^iiiist  7,2oo,coo  :  «hilc  it  may  no«  lie  place*!  as  8,500,000 
.Tgainst  .S,2o(),c<jo:  so  that  consideral>ly  more  than  half  the 
!  wliole  bhi[i])ing  of  the  %vi_;rld  belongs  to  this  country. 

If  I  say  Utile  willi  reference  to  Economic  .Science  and  .Statis- 
tics, it  is  because  time,  nut  material);,  arc  waniing. 

I  scarcely  think  that  in  liie  pre^ent  state  of  the  ijucstiun  I  caii 
lie  accused  of  wandering  into  politics  if  1  observe  lliat  the  esta- 
blishment of  the  doctrine  of  free  trade  as  a  'cicntilic  truth  falls 
;  within  the  pcrii  il  under  review. 

In  F.ducalion  some  progress  has  liccn  made  towards  a  more 
rational  sjslcin.  ^Vhen  1  was  at  a  ]  ub^ic  ■  chuol,  neither  .science, 
modern  laii^n  nLHs,  nur  arithmetic  (■iruicd  any  |  art  of  the  school 
system.  1  lii'i  Is  row  happily  changed.  Much,  however,  still 
it  mains  to  he  uonc.  IDo  little  time  is  still  devoted  to  French  and 
(jcrinan,  and  it  is  much  to  Ijc  regretted  that  even  in  some  of  OUT 
best  schools  they  are  taught  as  dead  languages.  Lastly,  with  few 
exceptions,  only  one  or  two  hours  on  aa  average  arc  devoted  to 
science.  We  have,  I  am  sure,  none  of  us  any  desire  to  exclude, 
or  diaoourage,  literature.  What  we  ask  is  that,  say,  sis  hoars 
a  week  each  ihoidd  be  devoted  to  mathematics,  modem  laa* 
gnage>.  and  MitBeb  Ml  wiMgMiaeBt  whicb  woldd  still  leaww 
twcntv  hours  te  law  aad  Gssw.  l  adadttliediSadttewhieh 
schnolmsstera  have  to  coatcad  with  {  nevertheless,  when  we  oon- 
sUer  what  tdenoe  has  doae  ead  is  doing  for  us,  we  cannot  but 
eaoeider  that  onr  pieasnt  nsMB  of  edacathw  i%  ia  the  words  oC 
the  Pake  of  Devonshire's  CwamissioB,  little  fcm  than  a  aaticaal 
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In  Aericultare  the  changes  which  have  occurred  ia  the  period 
siaoe  mi  hive  been  imminie.  The  lut  half  cenlorv  has  wit- 
MMd  tM  iatiodMttoa  «f  lb*  nodera  mtoB  of  sttbtiu 
faaBd«doiiUw«lpaiiB«Dli«f  Smkhof  Deauton,  TheOndi' 

mwhineiy  in  w  fai  iSti.  SiaM  thffi  dm*  Iwva  hmm  ialro- 
daeed  the  Mcmi-piloMib ;  tiM  aMnrftWHUMiiiMii  Oa  napiag> 
OMMlriMb  wfaidi  HOC  onqr  cola  tlie  eoni  M  biadi  it  iato  Aeavcc ; 
wfalla  the  Kteaa-esuRne  thrashes  out  the  grain  and  hoiUa  the 
lidB.  Sdeoce  haa  nin  greatljr  reduced  the  actual  oast  of  labour, 
and  yet  it  hM  laereased  the  wa(;es  of  the  tabourcr. 

It  was  to  the  British  Association,  at  Ghugow  in  1841,  that 
Baron  Liebig  first  communicated  his  woric  "  On  the  Appliaition  of 
Chemistry  to  Vegetable  Physiology,"  while  we  have  also  from  tfanc 
to  time  reccive<l  accounts  of  the  per-evering  and  important  ex- 
fMiiiBent<<  which  Mr.  I.awcx,  with  tne  assistance  of  Dr.  Gilbert,  has 
BOW  carried  on  for  mnrc  than  forty  years  at  Kothamsted,  and 
wUdl  have  given  so  great  an  impulse  to  agriculture  by  directing 
attention  to  the  principles  of  cropping,  and  by  leading  to  the 
mwe  philosophical  application  of  manures. 

I  feel  that  m  quitttng  Section  F  so  soon,  I  owe  an  apology  to 
oor  fellow.workers  in  that  branch  of  science,  but  I  doubt  not 
that  my  shortcomin(;<  will  be  more  than  made  up  for  by  the 
address  of  their  excellent  President,  Mr.  Grant- Duff,  whose 
appointment  to  the  goTemorship  of  Madras  while  occasioning 
so  sad  a  lass  to  his  friends,  will  unquestionably  prove  a  great 
advantage  to  Indi;i,  and  materially  conduce  t'j  the  progress  of 
adenoe  in  that  cuun'ry. 

Moreover,  several  other  subjects  of  much  toip  irt.mce,  wliich 
might  have  Ijeeti  referred  to  in  cnuccti on  » ilh  thc-e  latter 
Sections,  I  h.ive  ntready  dealt  «ilh  under  their  tnnrc  purely 
icientiftc  a^-pect. 

Indeed,  one  very  marke^J  fca'ure  in  modern  discovery  tlic 
manner  in  which  di-tinct  branchc-  of  science  have  thro-.vn,  and 
are  thrvjwinp,  iiuht  on  one  another  llius  the  study  of  geo- 
(TTapliical  distribution  of  living  beings,  to  the  knowledge  of 
which  our  late  general  secretary,  Mr.  Sclatcr,  has  so  greatly 
Cmlfibuted,  has  done  much  to  illustmtc  ancient  geography. 
The  existence  of  high  n'irthern  form'*  in  the  I'yrenee-.  and  Alps 
points  to  the  existence  of  a  period  col  1  i.  lic-  1  .Arctic  species 
occupied  tljc  whole  of  habitable  Kuropc.  \Vallaec's  line — as  it 
has  been  justly  named  after  that  distinguished  naturalist — points 
to  the  very  ancient  separation  lietween  the  Malayan  and 
Australian  regions  ;  and  the  study  of  corals  has  thrown  light 
Upon  the  nature  and  significance  of  atolls  and  barricr-reefo. 

Ib  itadjrin^  the  antiquity  of  man,  the  archa'ologisi  has  to 
tavoke  the  aid  of  the  chemist,  the  geologist,  the  physicist  and 
die  mathematieiaB.  The  recent  progress  in  astronomy  is  greatly 
doe  to  phjiiea  aad  dmaiitry.  In  geol^  the  composition  of 
ndu  b  a  qBHftm  of  dMBisti;;  the  datmiaatioM  of  the 
fka  dffinnt  fbiantMa  fUb  wftMn  the  limits  of 

I  palaMBtol4»b  the  binlogy  of  the  past. 
IfiOfldade.  i  fear  I  ought  to  apologise  to  you 
for  keeping  yon  10  koo;  bat  itill  bok  strongly  do  I  srish  to 
cspiew  my  re^et  that  there  at«  alaHMt  inaanenihla  leeeardm 
of  great  interest  and  importance  which  fall  within  the  lait  lill^ 
Man  {muif  ercn  among  those  with  which  our  Assodation  hai 
been  connected)  to  which  I  have  found  it  impondlik  to  refer. 
Such  for  instance  are,  in  biology  alone,  Owen'D  memorahle  report 
oa  the  horaolMlet  of  the  vertebrate  skeleton,  Carpenter's 
labotiom  NMnrenes  on  the  microscopic  structure  of  shells,  the 
report*  oa  marine  z  wlogy  by  Allman,  Forbes,  Jeffreyai  Spcnce 
Bate,  Nonaan,  and  others ;  on  Kent's  Cavern  by  rangeiljr;  those 
by  Duncan  on  corals ;  Woodward  on  cnistaoeac ;  Caimthers, 
Williamson,  and  others  on  foaiil  botany,  and  many  more. 
Indeed  no  one  who  has  not  had  occasion  to  study  the  progress 
of  science  ttmoghont  its  various  departments  can  have  any  idea 
how  enormous — how  unprecedented — the  advance  has  been. 

Though  it  i's  difhcult,  indeed  impossible,  to  measure  exactly 
the  extent  of  the  influence  exercised  by  this  Assr>ciation,  no  one 
can  doubt  that  it  has  been  very  considerable.  For  my  own  part, 
I  must  acVnow  leilije  with  gratitude  how  much  the  interest  of  my 
life  has  been  enhanccfl  by  the  stimulus  of  our  mee'ings,  by  the 
lectures  and  ntcmoirs  to  which  I  have  had  the  advantage  of 
listening,  an(l  alxivc  all,  by  SMajr  f rleodridpa  which  f  owe 
to  this  Association. 

Summing  up  the  principal  results  wliicli  have  been  attained 
in  the  last  half-century  wc  may  mention  (u\er  and  above  the 
accumulation  of  facts)  the  theory  of  evolution,  the  antiiniity  of 
man,  and  the  far  greater  antiquity  of  the  world  itself ;  the 


correhtion  of  phyiloal  force<  and  the  conaemtion  of  eneiw; 
spectrum  aatlyiii  aad  its  application  to  oeleetial  physics ;  the 
higher  alsebca  aad  Ae  modem  g^onwor;  iMly,  the  innumer- 
aUe  appneetioat  of  adanoe  to  practicd  Im— as,  for  insuooe,  in 
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photographf,  the  loeomotiva  aagia&  flM  fll*ctric  telegraph,  the 
spectroscope^  aad  moit  laocat^  the  electric  light  aad  tha 
telephone. 

To  scienoe,  again,  w«  owe  the  idea  of  progioi.  Thcaaoiealit 

says  Bagehot,  "  had  no  conception  of  progresa  ;  Hbtf  did  aol  an 
much  as  reject  the  idea ;  they  did  not  even  entartaia  it."  It.it 
nr>t,  I  think,  now  going  too  far  to  say  that  the  tnw  tett  «f 
civilitatioa  of  a  nation  must  be  measured  bf  its  |Miniiiii  ia 
science.  It  ia  oftca  said,  hotswrer,  that  great  and  naespeetod 
as  the  rsenl  discoveries  have  hasa,  there  are  certaia  titiaiate 
problems  which  must  ever  remun  unsolved.  For  my  part  I 
would  prefer  to  abstain  from  laying  down  any  such  limitations. 
When  Park  aaked  the  Arabs  what  l^came  of  the  sun  at  night,  and 
whcthertbesaasrssslwayi  the  same,  or  new  each  day,  they  replied 
that  such  a  question  was  childish,  and  entirely  beyond  the  reach  of 
human  investigation.  I  have  already  mentioned  that,  even  aalatcly 
as  l)^2,  so  high  an  authority  as  Comte  trcat<d  as  obviously  impos- 
sible and  hopeless  any  attempt  to  determine  the  chemical  composi- 
tion of  the  heavenly  b  idles.  l>outilleNS  there  are  questions,  the 
solution  of  which  we  do  not  as  yet  sec  our  way  even  to  attempt ; 
nevertheless  the  experience  of  (he  pa^t  warns  us  not  to  limit  the 
possibilities,  of  tlirj  iiUurc. 

But  however  llii-.  may  lie,  though  the  prjgress  made  has  l>een 
so  rapii.l,  and  thi.ii^ij  no  -iniilar  pen  kI  in  the  world's  hi^'.ory  has 
been  nearly  so  iirolilic  of  grea"  results,  yet,  on  the  other  hand, 
the  prospects  of  the  future  « ere  never  more  encourai;ing.  We 
niU'i  not,  indeed,  shut  our  eyes  t.i  the  [jossibility  of  failure ;  the 
temptation  Id  military  ambition  ;  the  tendency  to  over-inter- 
ference by  the  State  ;  the  spirit  of  anarchy  and  sncialism  ;  these 
and  other  elements  of  dan  jer  may  n)ar  the  fair  prospects  of  the 
future.  Tliat  they  will  succeed,  however,  in  domj^  mj,  I  cannot 
believe.  1  cannot  but  feel  conb  lent  hope  that  tifty  years  hence, 
when  perhips  the  city  of  York  ni>y  renew  its  ho^pitabtc 
invitation,  my  su:ccsS5r  in  this  clnir  in  ire  c mipetent,  I  trust, 
than  I  have  been  to  do  btstice  to  so  f^rand  a  theme — will 
have  to  record  a  serie*  of  ili^coveries  even  more  uncxpecti  d  an  i 
mr>re  brilliant  thin  those  which  1  have,  I  fear  so  imprrleclly, 
attempted  to  bring  before  you  this  eveninij.  For  one  great 
lesson  which  science  teaches  is  how  little  we  yet  know,  and 
«e  have  still  to  Icara. 


SECTION  B 

CHEMICAL  SCISNCB 

Opening  Address  nv  Prof.  A.  W.  Williamson,  Ph.D,, 
LUD.,  F.R.S.,  V.P.C.S.,  Frksident  of  the  Skctiom 

It  has  bewthoaght  desinAk  dmt  an  A*  OGcarioa  of  dns  half- 
centeoaiy  cdidaatkm  of  the  faandatlea  of  Ate  mat  Association, 
aoaia  aooea  diould  be  preseniad  to  tha  BemMts  of  what  has 
been  Mag  in  the  respective  bnachet  of  seieaoe  dariag  the  period 
of  cat  mdMSf  i  and  1  have^  accordingly,  traoed  out  for  yonr 
eonsIdciatloB  a  wry  imperfect  sketch  of  the  tbeotiet  wUeh  gnidad 
chemical  iaqairyat  the  MginBing  of  that  jpeiiad,  aadof  the  lcsid> 
ing  changes  wMeh  have  been  wrought  fa  them  hf  titf  yeani' 
work. 

There  is  perhaps  hardly  any  branch  of  science  which  dariag 
the  last  fifty  years  has  made  such  great  and  steady  progress  as 
chemistry.  I-et  any  one  compare  recent  dictionaries  of  the 
.science  (inclnding  the  bulky  supplements,  which  contain  a  record 
of  the  chief  discoveries  made  while  the  body  of  the  work  was 
being  compiled)  with  a  treatise  of  chemistry  fifty  years  old. 
Let  nim  co-npare  a  puUished  record  of  one  year's  progress  of 
the  science  fifty  years  ago  with  one  of  modem  date.  I.et  him 
eompare,  as  far  as  m.ay  1>e  possible,  the  number  of  men  who 
formerly  devoted  their  whole  time  and  energy  to  the  advance- 
ment of  chcmi>.try,  or  who  were  eng.a!»eil  in  industrial  pnr'-uits 
involving  .a  knuvledgc  of  the  science,  wnh  the  corre^ixinding 
number  nowadays.  Ix.t  him  count  up  the  services  which 
chemistry  bad  renderetl  to  common  life  nt  the  c  >nimencement  of 
the  epoch  with  Ih '  se  which  it  has  now  to  >lio". 

Everywhere  he  will  see  marvellous  evi  lences  of  increasinij 
growth.  But  if  he  be  a  reflecting  man,  he  will  not  he  sati^fic.i 
with  irondering  at  results  :  he  will  endeavoar  to  trace  them  to 
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tlieir  cauces,  asd  to  i\f«anvt  tke  fuidiiig  {vineipks  which  have 
bfoiight  ihem  about :  be  will  toy  to  derive,  froB  b  luKwledgc  of 
thoie  guiding  princtplet,  a  perception  of  the  means  by  which 
such  progress  can  best  be  continued  aad  exteodcd — ^how  it  am 
be  most  cSeciiTdi/  directed  to  the  benefit  of  hii  f  eUow^BMB. 

It  is  oa  tUt  aspect  of  It*  qitHan  that  I  piopoie  lo  addnw 
you  to-day. 

The  proce5>  of  scientific  investigation  iacludes  a  great  variety 
of  operations,  which  imy  be  coniiidered  under  three  headings, 
mental,  seiuual,  and  pliyucal.  We  think,  we  observe,  and  we 
work  with  our  handh.  In  planning  a  ne»  experiment  we  call  to 
mind  what  is  known  of  the  phenomena  in  quoiion,  and  funii  an 
opinion  as  lo  what  is  likely  to  happen  under  coriililion<  somewhat  j 
diflcrciit  ftoai  tho^c  wliich  existed  in  ]ircvli,u^  experiments.  We 
ie,^ul.ile  by  careful  obiiervations  the  necessary  manuil  operation-, 

a,  to  obtain  willi  accuracy  iIh;  desired  cond,',:on>  for  the  new 
experiment,  and  we  ol>>crve  attentively  tiie  changes  wliicii  l:iko 
place  in  the  course  of  that  experiment.  The  re  ult  of  such  oIj- 
servalion^  i';  somelinies  in  accordance  with  our  anticipation,  but 
very  fic;;u<:)iily  at  variance  with  it.  If  it  accords  with  our 
anticip.ii;  we  put  on  record  the  extension  which  it  ha-  p.iven  | 
lo  .i;i)  'liL;ilio:i  of  the  general  theory  on  winch  lh.\t  au'icip.Hioyi 
wa-  loiuiiSeil.  liut  if  tbe  result  is  not  what  we  cxprctcj,  wc 
C.ircfully  and  critically  revi.-.e  the  rca^otitiu;  whicli  had  Icii  us  to 
expect  a  j  arlicular  rc---ult,  and  often  re[ieat  the  same  exi  eriment 
with  greater  c.irc,  or  some  ra  ;di;icatioii  of  it. 

Materials  for  a  new  theory  arc  gained  «htn  logicahy  faultless 
reasoning,  checked  by  accurate  oWrvati  .n  -,  h.^\c  led  to  rc-ulis 
which  could  not  have  been  foreseen  by  tiie  aid  of  any  pievijiis 
theory.  When  a  theory  has  ihni  gainol  a  footing  in  science,  it 
aenrai  •<  a  guide  in  further  vrork.  It  guides  ns  in  arranging 
knowa  fact*.  It ftoidcs  us  to  tbe  ditoovery  of  new  facts.  Some- 
limit  dciBlheae  tUofifore  siioirt  tioN  only,  and  is  then  super- 
aeded  bgracneiaoM  aeoenl  tkmydcriTCd  fram  •  wider  and 

Tkcce  it,  Bcdiapa,  Mwliete  ao  aeweie  and  riforoM  a  tfitor  the 
tndi  of  anueaas  that  whiehicairoided  by  ila  a>e  maay  aeeitrate 
depaitoMst  of  experimoiial  admoe ;  and  it  is  wnth  widie,  on 
philosophical  gronnds,  to  ooaaider  briefly  the  eoadlttons  of 
growih  of  the  cUef  chemical  theories  wUdi  lum  withstood  this 
crdeal  and  proved  tbemielves  to  be trastiroithy guides  In  experi- 
mental Kiencc. 

Now  as  far  as  I  know  them,  the  general  theories  wliich  have 

played  the  chief  pirt  in  the  development  of  chcmistr>'  are  mere 
condensed  >tatc:iient>  of  fact. 

Every  ihoughiful  ni.in  of  scif?nce  has  doubtlcst  indulged  in 
gpeculaii  :ns  to  !ind  thcc.iuseoffacts  which  are  as  yctunexpbiiied  ; 
has  imagined  -oi>e  fundamental  condition  or  property  of  matter 
which  might  cau-e  it  to  prodaoe  effects  such  as  are  witnessed.  It 
is  to  be  hoped  that  the  lime  may  be  (ir  di4ant  when  men  of 
Kience  will  confine  ihcir  thoughts  within  the  range  of  ideas  which 
are  proved  to  fie  true.  But  it  is  most  important  that  they  should 
not  confuse  such  hypothetical  s|  eculation'i  with  theories  whidi 
have  received  experimental  verificjtion,  and  that  while  etnploy- 
iag  any  theory  tliey  should  not  lose  sight  of  the  limits  within 
wbtch  it  li.X'  hern  ))roved  lo  be  coacet,  beyond  which  it  can  only 
be  used  -1  an  hvputhe^i■'.  | 

The  f.uiiii.it.on  of  the  'cience  of  chemistry  was  laid  bv  the 
difcovery  of  chcin:c.i';  i  It  im-it:,  ;  iho  c  ilistlnct  varieties  of 
matter  whi^li  wc  cm  iii.i:lier  p.'oducc  nor  destroy  Chemical 
jcicncc  trc.it ,  of  tho.e  change-  of  property  in  matter  whicli  c-m 
be  rcpre-ented  as  due  lo  changes  of  combin.Uioii  of  elementary 
atoms.  Ii  knows  nothing  of  the  proluction  or  de^trucliou  of 
those  clemcnt.%ry  .itoin-.  S|>«cu!ali.,ns  respecting  their  ultimate 
form  or  structure  wdl  have  foand  a  place  in  the  science  .i-  suon 
as  such  specu'ati  .n-  have  help-cd  to  arrange  the  fact-.  i.ili:ch  arc 
known,  and  to  ■  i-covcr  t  cw  cheuiic-U  f.icls.  j 

,\t  the  c 'Uimcnceuieiil  of  ojr  rj|  och  chciiii-t-.  had  cl.i-.i-ified  i 
elcaients  acco'di     to  thc'ir  eVccro-clicanc.i;  propcrtiL- .  Chemical  I 
anaIy«i^  hail  c  laiiU-hed  the  lact  tlia;  a  t;(Knl  ui.iiiy  coii)]i  luads  | 
could  \y:  repre'CiUnl  as  consi  ting  of  clcnicntar)- atom-  ,.f  two 
kinds  coml  lined  m  .■-mall  uundier.    Thus  carboruc  OMde  and 
Carfonic  acid  had  I>een  found  to  ii«-e»ii  respectively  a  oni- 
position  which  could  lie  represented  (adopting  our  present  atoauc 
symliols)  by  the  formula:  CO  and  COj,  water  by  the  formula 
H|0,  nunh  gac  CH^,  olefiant  gas  ClI,.    The  oxides  and  acids 
of  nitfagen  were  represented  by  r^rinuke  corre  pondii^  empiri- 
ea^  to  tlMNC  wlueh  we  now  adopt.    So  also  ammonia  and 
tf«ie  chlaclde  had  tiMr  pnant  formuUc   Snlphuroas  and 
ndphinieaeidhaddwMHW«tfwlbrmnl«eSO,and  SO,.  Phos- 


lAorus  and  phneBhorir  jdd  had  the  lenaolK  PjO.  — ''^Q>' 
Baryu  and  Ihe  «ddas  of  koii  Jad  Ae  immSSmX 

Fe,0,. 

bncb  primary  compounds  were  clasti&ed  upon  the  same  prin- 
ciple wbtch  served  for  the  cla.'Stiication  of  the  elements  tnern- 
•ewes,  into  electro- positive  or  basvlou<  and  electro-negative  or 
chlorous  eompoimd&,  and  the  smallest  quantity  of  each  of  tiiem, 
which  consistently  with  an  atomic  rcprt.scntatii  n  of  the  results  of 
analysis,  was  deemed  capable  of  existing,  was  called  an  atom  uf 
that  compound. 

Very  simple  coni|Xiunds  posaesied  of  prominei  t  characteristic* 
.tn.l  distinct  rcictiins  haa  first  iiecn  is-ilalevi  and  identified. 
They  were  found  to  contain  their  con-tilucnt  elements  in  propor- 
tuas  easily  recogtliwble  as  multiples  of  alotiiic  weij;hts.  liut 
sucb  simple  compounds  are  rare  exceptions  among  mineral  and 
organic  mater  al  ,  ami  if  the  atomic  theory  could  have  gone  no 
fur'her  than  to  guide  u-  lo  an  understanding  of  these  few  simple 
coaipor.iids,  it  must  soon  liave  given  pl.icc  ti>  ome  more  fonda- 
menial  conception.  It  is  moreuver  worthy  of  notice  that  m  this 
its  ni  i-t  elementary  form  the  .Homic  the  ir,  wa-  not  the  only  oon- 
ccivalile  interprcLition  of  the  proportions  of  combination  betnccu 
elements  Tho-e  proportions  couli  be  as  con'-istently  re  pre - 
sciitetl  by  fractions  as  by  integral  multiples.  Thus,  in-tcad  of 
represent  11'.;  carlji  nic  .'c:d  as  containing  twice  as  much  uxy^cn  as 
is  contaiue  l  in  carbonic  oxide,  we  might  have  repicstnlcu  it  as 
containing  the  same  quantity  of  oxy^jcn  combined  with  half  as 
much  carlxin,  and  u«ing  for  the  munient  atomic  symbols  for  a 
11  in  atomic  theory,  we  might  have  written  carbonic  acid  thus 

-O.   Orwemight  represent  them  both  by  percentage  numbers. 

It  was  10  simple  and  natural  lo  adopt  the  atomic  hypothesis, 
and  to  represent  compounds  as  built  up  of  atoms,  that  chemtHs 
teem  to  have  paid  ottle  attenliin  to  any  other  mode  of  itpce* 
seating  the  prafMKtloaa  of  coariiiiiatioa.  They  sssawisd  that  the 
variable  propoitioaa  of  elenenb^  whidi  wm  olissiiad  in  osas- 
pounds,  were  due  to  the  varioos  omnhen  flf  deoHntary  atoms 
rvspectivcly  aggregated  togeth«r  in  each  anmponad.  They  per- 
ceived that  vSt  eiislCMe  of  deaentsry  atama  Imhcd  the 
existence  of  compond  atoms,  or  moletmles,  as  we  atar  call 
them,  and  acooidmgly  they  repnsented  each  kaown  oonwant 
of  two  elements  by  a  mokiealar  formula  as  steiple  as  poarihk, 
consistently  with  the  view  of  its  atomic  constitut:on.  Many  of 
these  molecalet,  such  as  those  of  tbe  acids,  were  fbm',d  to  be 
capable  of  combining  with  others  of  the  other  class,  farming 
salts,  and  those  comlunations  were  found  to  take  place  in  pro- 
portions conrcsiKMidtng  lo  tbe  w  eights  of  the  respective  molecoles, 
or  to  very  simple  moltiples  of  those  weights,  utd  the  swwiidai'y 
compounds  or  salts  thus  formed  combined  (if  at  all)  in  prafor^ 
tions  corresponding  to  simple  mnltiples  Of  their  moMoalar 
weights.  Tne  dniuistic  representation  of  Ihe  constitution  of 
salts  served  to  represent  the  results  of  their  analysis  coQ^isteatly 
with  tbe  atomic  theory,  and  a  vast  number  of  fondamaial  tela 
were  collected  and  arwiagad  by  the  aid  of  the  dnaliitie  tiMwry  of 
combination. 

The  actual  numbers  obtained  by  analysis  of  any  particular 
compound  exhibiic^f  sometimes  a  very  near  appmximalion  to 
tho  e  required  by  an  atomatic  formula  of  its  composition.  Same- 
lime-  they  ilitfcred  con  iderably  from  tbo  c  re')uireil  by  theory  ; 
but  it  was  always  found  that  the  more  pure  in  su;  stance  .nnd 
the  more  accurate  the  analytical  operations,  tbe  more  nearly 
du!  the  result  i^vse  With  soBW  atomlc  formola  «f  idem 

substance. 

The  ci.impoutid  ntom*  were  units  \ihich  hail  gruwn  out  nf  the 
atomic  t'.  cory.  l  ach  of  ih' m  wa?  the  smal>  t  quantity  of  a 
compound,  which  icon-i-tcntly  wiih  the  re-ult-.  of  analysis)  COWld 
be  represented  as  built  duali-t.cally  of  its  coii-tituent  at.5m«. 

Chemical  combination  was  viewed  as  a  pri>ce  s  of  juxtapijii. 
tion,  of  simple  or  compound  alo  1  s,  Utile  account  being  taken  of 
the  disturbance  of  the  previou  ■  .irrart;cment  of  th  isc  compound 
atoms.  It  was  when  n  con-ti!oti' in,  similar  to  that  attributed  to 
sails,  was  iina;:,';iinl  t  othi:r  compounds  not  saline  in  their  cba- 
Meter,  th  t  the  ihiali  ISC  theory  broke  down.  Thns  chlorocar- 
ii  inic  .ifid  was  repre  en;ed  as  a  cornjiound  tif  carbonic  acid  with 
cat  b  inic  chloride,  and  was  accordingly  designated  tis  carbcoate  of 
carbonic  chloride,  while  the  formula  was  made  to  contaiB  tts 
formulx  of  (hose  bodies.  Chloro  ulphuric  acid  and  chlorochM^C 
acid  w  ere  in  like  manner  represented  as  compoaads  of  salfhsfe 
and  chromic  ac'd  respectively  with  imaginary  heaacMaridaii 

Careful  investigations  of  the  naclions  inmieh  dJawcrtMilc 
add  takes  part  showed,  however,  that  in  eadt  of  than  it  tabam 
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as  a  compouTKl  containtn!»  only  two  atfjms  of  dlorioC.  It  'mis 
founil  that  the  commonest  and  licst-known  carbtmatcs  ami 
sulphates  hare  a  fundamental!)'  similar  constitution.  Tlui^  pot- 
as-^ic  carbonate  may  l'>e  reprc^entfd  .is  a  compound  in  which  the 
two  atoms  of  chlorine  in  [iho'spcwp  ire  rcj  Inced  by  two  atoms  r>f 
the  radical  O  K  ;  and  oil  <if  vitrii  l,  a-  a  compound  of  two  atoms 
of  hydroxy!  ■witli  the  same  grr  up,  S  O,,  whicn  in  chlorosulphurif 
acid  is  combined  with  two  atoms  of  chlorine.  Chlorochrotnic 
acid  has  not  been  examined  to  ts  great  an  extent  as  the  abore 
oompouBds,  but  all  we  know  of  it  points  clearly  to  its  baring 
molceakr  eoMtitution  similar  to  that  of  chlonKulphuric  add,  viz. 
Cl|  Cr  0|,  fbrnot  only  do  their  vaponr  deniities  agree,  bnt  the 
'  I  in  Odr  constitiitioii  mm  vcy^aHBSan  fnnni  edyUt  a 


_  to  Um  tolphalea. 
MoitOTcr,  the  finplcr  molMiriar  formuhe,  wUdi  m  Mfer 
lwwwMgB<f  thdrdiMiieiltehiii^PiiT  tuggertedftirlhwebodie*, 
imtauA  te  al  ctics  to  agiwviditEBwilnM  Wsnihgto 
tke  arabeok  «r  mrj  pnte  iiibtMiBi  ltao«m  ta  llw  tiato  of 
vapour. 

A  dUBenltjr  of  naollicr  kind  tad  Iwen  IbraMCB  I17  the  giort 
fbunder  of  the  dmUallc  tyittcin,  «Bd  it  was  Iqr  die  inreitifatioai  in 
omnic  dwDittry  that  it  emmicd  amnis  propoitioiM. 

CMbon  eomponnds  were  discovered  po«ies(iD|^  deAnitC  snd 
qieelfc  -properties,  and  presenting  the  cbaraeteratiet  of  pore 
mlNtances,  but  of  which  the  re5ulu>of  analysis  did  not  agree  with 
anjr  simple  proportion  betwetn  the  nninbers  of  their  eonstitoent 
alrau.  Their  empincal  oomposition  could  not  be  decided  by 
Ae  old  of  the  so-called  law  or  sraltiple  proportions,  for  two  or 
more  atomic  fomnilK  leqniied  pereenlafcc  of  the  oaoatitnents 
dtfTering  ao  little  from  one  OMther  that  oaaljrdi  eonld  aot  decide 
which  was  the  true  one. 

In  order  to  select  the  (rue  molecular  formulx  of  isnch  complex 
yubstances  from  acnong  ihote  which  ap)iroached  most  nearly  to 
the  reaults  of  ultimate  analysis,  and  to  determine  with  certainty 
their  emi  iricnl  composition,  it  was  necessary  to  find  other  methods 
for  the  determination  of  molecular  weights.  It  was  necessary  to 
study  the  various  properties  of  com pnunds  of  known  compo<.ition, 
atKi  of  others  which  could  1*  pref)ared  in  a  ^tnlc  of  purify  ;  to 
determine  the  vnpour  densities  and  rates  nf  difT-fjint:  uf  those 
which  coulil  I  r  n'l'aincd  in  ;hc  p.iscous  state  witliout  ilcr'iiii|  <i- 
sition  ;  to  dctfrnjiiie  l«:iiliti^  point ■•  and  mcllingjif  l.nt^  ;  to  examine 
crystalliiic  forms  of  pure  ci>ui|  <iiiiidv  anil  <if  niixtiiren  :  to  tlcter- 
mine  folul>ilitie>  and  den^itie^  of  ■iih<'s  anii  nf  liqiiuls  :  iHital  .ive 
all  it  was  necessary  to  collect  'uller  and  nnre  ace:irate  know- 
ledge of  the  chemical  ehaiiLje^  wliith  take  pl.icc  in  the  mutual 
reaction  of  nioltculc?. 

A  vast  amnunt  of  accurate  and  careful  wr  rk  ■  f  the  e  kinds  ha« 
been  done,  ami  ha>  been  sul  jcctt- 1  t(  r;:;id  and  often  hostile 
tenitiny  during  the  various  steps  of  it:*  prr.^jTfss.  \Vc  now  know 
that  compound  atom-,  or  molecule^  as  we  cill  tliem,  w!iii:h  can 
be  identified  by  their  geometrical,  nicchimcil,  iml  oihif  )to- 
periies,  are  the  same  as  the  compound  at.  mi  indicated  hy  the 
most  comprehensive  chemical  evidences  of  composition  and 
nactioaa.  The  aaolccnlar  corMtitutlon  of  matter  wa  ptediried 
iaipiicWy  bjr  (be  atomic  theory  of  the  constitution  of  the 
dcmiM ;  Mid,  whererer  the  physical  properties  of  the  mole- 
eole*  are  aadi  as  aflbid  anjr  basis  for  the  detenninatiaa  of  their 
relative  weiriil%  mdl  tmltsi  t^-^n  with  those  derived  from 
purely  cheancal  coaddcntioas  guided  by  the  atomie  Iheorjr. 

Our  knowledge  of  aoleaileB  is  aa  yet  hi  tta  hufiuiCT.  Even 
among  the  eowaMnert  eknentt  and  compooiidi  i*e  knoir  tte 
awleenlar  isaighia  of  ««()r  linr,  hot  what  we  do  Icoow  of  them 
praves  that  the  idea  of  oosnpowid  aMaas  invented  by  chemists  to 
explain  the  eieiueiitaiy  ftds  of  chemical  adioii  Is,  as  fiur  as  it 
goes,  a  tme  reprcacotaHoB  of  what  ensts  in  latare. 

Many  of  the  molacidcs  tbss  proved  to  cxbt  were  the  same  as 
diese  suggested  ndar  Oe  dnallMie  Sfilm :  but  many  were 
proved,  l>y  the  more  aecBiale  and  estanslve  knowledge  of  their 
reactions  and  |>raperties,  to  have  a  different  weight  from  that 
which  had  been  at  first  attributed  to  them,  ret  always  caoflstent 
with  the  fundamental  requirement^!  of  the  atomic  theory,  Thns 
H,0,  CO,  CO,,  Cn,.  SO„,  SO,,  CaO,  FcO,  Fe,Oj.  tnc  the 
formu'a-  still  u-ed  to  denote  the  molecules  of  the  respective 
oompotmdii,  thoogb  the  last  three  ought  probaUIy  to  repre- 
sented by  some  Bvlllpie.  On  the  other  han<l,  the  molecule  of 
olcfiani  gas  is  now  represented  by  the  formula  C.H,,  inctead  of 
CH,.  'I  he  chloracetatc  is  C,C1.II0,.  instead  of  CjCl»  C.O,. 
H,U.  The  molecule  of  benu>il  chloride  is  CrH|OCi|  msles^  of 
one  corresponding  to  (CyH,)|0^  C^Wfy^  aud  cbkrosillphnric 
acid  is  Ci,SO»  mstead  of  aij  0„  SCI«.  I 


In  proportion  as  chemists  came  ic  knTw  more  of  the  constitu- 
tion of  molecules,  and  to  study  clteiuical  reactions  front  the 
p  lint  of  view  of  the  chan;je--  which  they  bring  ah  iut  id  the  coa- 
stitutir-i)  nf  in.decules,  diii  the  iiica  of  substitution  come  to  be 
more  am!  mnr..-  ii  ed  in  the  place  of  that  of  mere  additi»e  ecm* 
iiinati  m.  A  vast  number  of  processes  of  chemical  combioatioa, 
which  had  been  considered  as  consisting  of  direct  comUaatiaB, 
were  found  to  be  processes  of  double  decomposition. 

One  of  the  most  rmportant  facts  which  was  brooeht  to  Kfj^t 
by  the  careful  examination  of  the  composition  or  salts  and 
organic  bodies,  aided  by  the  molecular  method  of  reprasantiqg 
their  constitution,  was  that  hydrogen  is  chemically  one  of  ni 
metals,  and  that  dwooaipoiiads  tmmfA  kytha  coMhh— bn  of 
water  wMi  add*  an  analogaa  lo  ««h«  Hltoof  Ikoie  adds  t 
wUk  oamponds  of  hydrogen  with  ilunimi  or  ndieak  Uw 
ahlorine  are  silli^  aaaliigi—  in  tteir  eoaaMMlM  le 
aUoiide^ftc.  . 
The  Molacotaf  oe  nwitaiy  node  of  viawhg  oewMMMn 
affotds  more  tmt  as  well  as  aseve  rimple  1 

aldheol 


known  to  ho 


of  tte  fiKli  ohiarved  n  dhoBsesl  reaetioBS  Aanconld 
In  the  dualistie  systems.   A  salt  rach  as  hydric  sulphate  n 
lie  oonsideted  as  oonlainlng  suluhttric  acid  and  water,  and 
sented  by  a  fbsnnda  sndi  at  ^^H^  implynig  the 
in  it  of  bodi  the  sakatancea  fraB  which  It  wot  knoi 
formed. 

When  two  elements  combine<l,  their  prodact 
and  descri1ie<l  as  containing  the  elementary  atoms  which  had 
served  to  form  it,  and  it  was  connstent  with  this  habit  to  re;  re- 
sent a  product  which  bad  been  formed  by  the  combination  of 
two  com[>ound  molecules  as  cootalaiiy  those  molecules. 

Bat  the  main  Ixuiness  of  chcmiori  mvestigation  is  to  observe 
accnrttdy  the  dumges  of  oompositioB  which  tbke  place  in  the 
reactions  of  known  substances,  with  a  view  of  discovering  the 
atomic  changes  to  which  they  are  due. 

The  compound  formed  by  the  com^'inalion  of  sulphuric  acid 
and  water  cliffers  in  many  physical  and  chemical  (ir  ipcrtie-  fronj 
both  of  thrse  holies.  Its  name  and  its  atomic  f  iru)ula  serve  to 
denote  the  a.rc^re^;a*e  nf  properties  which  are  known  to  iel'iii;  ti 
it,  ^^^,crea^  the  dnnii  tic  formula,  SO,,  H.O,  seived  to  recall  the 
|  >rr;  ertir-.  of  Hie  ri  iii  Li.c  from WUW  itWM  fonnod, nflMr 
than  those  of  the  compound  itself. 

Elementary  chemical  reactions  which  according  to  the  binary 
mode  <if  viewing  c  impounds  were  suppo  ed  to  consist  of  dual- 
istie proce  ses  mvidsinf;  sometimes  the  assumption  of  forces 
(like  prcdi'podn;^  affinity)  of  a  purely  metaphysical  character, 
were  now  explained  as  c<>n-i  ling  of  atomic  displacements,  or 
interchanges  of  a  kind  x»ell  known  to  he  of  common  u-ccirpence. 
Thus  the  evolution  of  hydr.i^^cn  l.^y  the  .action  of  /inc  or  a(|ueoos 
hydric  sulphate  was  supprsed  to  be  the  result  of  .1  drc.im]  o  itton 
of  water  liy  the  metal,  'uch  decomposition  beinr  induced  by  the 
presence  oiF  the  acid  (-SO,),  which  exerted  a  predispo*iing  affinity 
for  the  zinc  oxide.  Our  present  explanation  is  a  simple  state- 
ment of  the  fact,  that  under  the  conditions  described,  zinc  dis- 
places hydrogen  from  its  sulphate. 

The  rccogniti  in  .and  study  of  the  metallic  fanetions  of  hydra- 
gen  enabled  chemists  to  obtain  far  clearer  and  simpler  views  of 
toe  eonsiiitttton  of  .salts,  and  to  ohoerve  the  differenoes  of  pio- 
perty  which  are  produced  in  them  by  the  replacemant  of  aaa 
element  by  another.  It  enabled  u  to  see  more  and  amc  donljr 
the  duMMtistic  functions  of  aacfc  damani,  \if  ooapaihig  At 
eoortihrtlan and  properties  «f  adtt  contdMsg  itwimfhoieof 
(he  oaiTBspondiiig  salts  oonlahiing  ofbar  tkuiwilii 

Thns  in  the  mnlistic  system  we  had  for  the  ifarse  matia 
phoanhatea,  POi^Na^  PO«NaafI.  FQiNaRa,  molacdar  ftamrate 
■n  wmeh  aodlora  was  repNanlad  wlm  twiee  as  great  an  atomie 
weight  as  ^  which  we  altrihnte  to  it,  and  which  in  oar  atomic 
w^hls  may  be  thns  reprssented,  vb.  P,0„  3Na,0 ;  PfOp, 
iNa,  O ;  I^Oj,  Ka,0.  In  like  manner  we  had  snch  a  formufa 
as  P,0.,  zNsjO  (for  the  phosphite  PO.N«,H),  and  for  the  hypo- 
phosphite  POjNaH,  we  had  a  formula  corresponding  to  P,0, 
Na,0. 

Deter  mi  nations  of  water  of  crystallisatioo  and  of  dtemically 
combined  water  proved  that  many  of  the  compounds  avsutned  en 
the  dualistie  system  to  exist  are  dtber  not  obtainable  or  have 
different  properties  and  a  dIflrerentOOBititation  from  tbofe  which 
have  been  described.  Thus  we  now  know  that  the  salts 
PO,Na,H,  PO.Nall^  PO,Na,H,  ai>d  PO.KaH,  cannot  be 
deprived  of  the  elements  of  wnter  without  undergoing  a  funda- 
mental change  of  composition  and  of  properties. 

The  atomic  weights  of  the  alitali  metals  and  of  silver  were 
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found  to  be  half  of  those  of  the  daalistlc  tcm,  and  an  atom  of 
one  of  these  metals,  in  common  doable  dccompositiom  between 
their  salts  and  hyMH)gaa-tril%  chufM  phfle  with  mm  atom  of 

hydrogen. 

Many  prixlacts  of  the  cooibination  of  known  molecules  were 
found  to  be  formed  by  processes  of  double  decomposition,  so 
that  each  molecule  of  mch  pcodnctt  is  tmilt  up  partly  of  atoms 
derived  from  one  of  tlie  materi  Us,  portly  of  atoms  from  the  other. 
Tins  potassic  hydrate  is  f onned  vj  tlw  combination  of  a  mole- 
cnle  of  potasli  with  one  'of  water.  Ytt  each  molecule  of  the 
bydnte  is  boilt  sp  of  baif  «  nolecnle  of  potasb  and  balf  • 
molecole  of  water. 

Thealadyaf  oqmfccoiipwiiii  pliqfBd  an  importaiit  part  in 
tha  imprownent  of  ow  ptocwei  of  reawning.  Maayor  their 
moleotua  haring arety  muplex  structure  were  foonl  tonntego 
in  noflt  of  diair  reactlona  very  simpie  changes,  of  tfie  tam*  Und 
ai  time  whUi  minenl  eompxinds  andeigo.  Moat  of  the 
ikuknti  of  oaeb  otguie  nolaeale  remained  oomhined  together 
Widi  fonetioaa  anakgous  to  those  of  hydrogen  or  chlorine. 

The  theory  of  radicals  which  had  t>een  suggested  by  the 
mctioM  of  ammonia-salts  and  of  cyanides  was  laigely  extended 
in  organic  chemistry. 

Many  families  of  organic  c impounds  were  discorered,  in  each 
of  which  the  members  arc  connected  by  close  analogy  of  consti- 
tntion  and  of  properties.  Each  of  these  familie<  forms  what  b 
eaOod  a  h)mol:>^oat  series  each  term  of  the  series  bnng  a 
HQliOvad  of  which  the  molecule  contains  one  atom  of  carbon 
and  two  atom<  of  hvdrogea  more  than  the  previous  term. 

Thna  n  aeries  of  compounds  waa  proved  to  have  reactions 
•Imilar  to  those  of  common  alcohol,  and  molecular  weights  ran- 
ging from  32  to  438.  The  lower  teniu  of  the  series  are  distin- 
gnished  from  one  another  by  difliereoces  of  boiling  points 
approximately  proportional  to  the  number  of  atoms  of  carbon 
and  hydrogen  by  which  (hey  ciitTor  from  one  another;  whilst  the 
hi.jher  terms  undergo  decomposition  at  the  higher  lemperatares 
ri? q  ii  t'd  for  tlicir  evaporation,  and  are  distinguished  from  one 
another  by  differences  of  nipllint.'  points,  that  of  the  alcohol 
CjolIejO  being  abo  1*  85  ('.  In  their  c->nstituiion  theae aleoiMls 
were  found  to  be  analog  ..us  to  the  alkaline  hydrates. 

In  like  manner  various  other  -cries  of  alcohols  were  discovered 
corresponding  respectively  in  their  constitutions  to  other  classes 
of  metallic  hydrates.  Series  were  also  found  of  which  the  mem- 
beri  present  analogies  of  reaction  with  monobasic,  bibasic, 
tribasic  hydrogen  salts  re-pejtivcly. 

These  and  many  other  iucli  lii-coveries  were  made  under  the 
gnidance  of  the  atomic  the>ry,  developed  to  the  point  of  system- 
atically recognising  and  studyin'  the  mutual  reaction  Jof 
flwiecules. 

One  of  the  mist  remirxiiule  anii  i:ii|jo;t;int  c-^tur.sifjiv.  whxh 
our  knoM  lcii_;c  of  molecules  has  undergone  cnii  .■.>tr:l  m  :lie  ilis- 
COVery  that  various  elements  in  what  wc  arc  accustomed  to  con- 
aider  the  free  state,  really  consist  of  ttMlaeaka  eoatainiac  like 
atoms  combined  with  one  another. 

Thus  chemists  adopt  the  formulie  Oj,  H,,  Cl„  P4,  As,,  to 
denote  molecules  of  the  respective  elements,  and  we  have  for 
thtaa  actocnlar  f ormohe  evidences  of  the  same  kinds  as  those 
lAicih  serve  to  esUblish  the  molecular  formulc  CI  i  I.  H,0,  N  H„ 
Ac.  In  aStfte  best-known  feaetiona  is  which  dtlarinnarlqHbo- 
nn  an  cidier  taken  np  or  avoltad  vtfaid  thai  thnaii  alliniin 
odttTC  ai  chonleal  compoands  of  two  like  atoma ;  and,  ihore- 
over,  their  nwleculei^  n  dctermlaad  from  «  atndy  of  thdr  re- 
aetiMis,  have  tiie  aane  votnme  aa  diet  of  every  con^oitnd 
aoleenh  proved  to  evaporate  widiottt  daeompodtioo. 

With  this  knowledge  of  the  moteenlarcoBstitntiaiiaf  hydrogen 
and  of  chlorine  gases,  we  come  to  legud  the  direct  fonution  of 
hydric  chloride  aa  dne  to  «  proeeH  of  donUe  deeonposition 
between  two  moleenlei,  like  tlw  leactloa  of  chloilae  on  an  eqnal 
volume  of  marsh  gas. 

tbny  other  reactions,  such  as  the  evolution  of  hydrogen  by 
the  action  of  zinc  on  a  hydrogen  salt,  the  liberation  of  chlorine 
and  nitrogen  on  the  explosive  decomposition  of  thdr  eomponnd, 
the  duaet  combination  of  ongen  and  hydngen,  we  may 
ttpeet  to  be  nUe  to  teiolve  into  mem  prooe^  of  doable 
deoomposition. 

The  earliest  determinations  of  combining  proportions  were 
made  with  salts  (hydrogen  isaiti  and  others)  which  undet^ 
doable dieeomposition  by  mutual  contact,  and  the  term  c<|nivatent 
was  subsequently  introduced  to  indicate  the  proportional  weights 
of  analogous  substances  found  to  be  of  equal  value  in  their 
chemical  effects.  Tafaka  of  equivalent  weights  of  acids  con- 


sisted of  numberi  standing  to  one  another  in  the  sane  propor- 
tion^ as  the  weights  of  the  respective  sobitancea  found  to  be  of 
eqnal  value  in  neutraliiiiur  a  fiaed  qaantity  of  a  particular  l»ae ; 
and  in  like  manner  tables  of  the  eqaivwent  tvei^ts  of  baMa 
recorded  the  proportions  by  weight  in  which  certain  bases  mi^ht 
r»ilaoe  one  anotncr  in  the  nentiali^atina  of  a  particular  Quantity 
of  agiven acid.  Similar determlnatloaa  have  been  ubalated of 
the  ao-calledeqaivilMtwrii^ef  elements.  Under  the  dnalistle 
ayiteB  dwadan  paid  Ittie  oHenlka  to  the  e^tial  diiereaee 
between  ahwnlt  woMrti  and  eaakalant  weighu ;  and  aoey  werw 
of  opinion  that  tlie  lacle  of  diemlstfy  nii^t  be  lepweeted  aa 
eonsitcntiy  f fom  the  point  of  view  of  eoolveleBoe  as  firom  timt 
of  atoms,  and  that  the  idea  of  atoma  (imii  Aey  eooaidend  to 
be  hypothetical)  might  be  dispensed  wiih. 

In  the  qrstemof  atomic  weights  employed  nader  fhnt  aysteni, 
two  atotns  of  hydrogen  were  generally  represented  as  reacting 
together,  and  the  symbol  of  the  double  atom  wis  marked  thus, 

If.    The  alkali  metals  and  silver  were  represented  as  having 

atomic  weights  twice  as  great  as  tho<e  which  we  now  adopt,  end 
equivalent  to  thoaeof  the  mognesian  metals  and  of  oxygen.  In 
a  great  number  of  the  common  reactions  of  these  elements  the 
atomic  symbols  were  consistently  used  as  equivalent  symbols. 
But  those  who  professed  to  dispense  with  the  atomic  theory  nsed 
atomic  symbols,  evro  in  cases  where  tbey  did  not  represent 
equivalent  weights,  l  iius  nitrogen  was  always  represented  bf 
its  atomic  symbol,  and  the  composition  and  reactions  of  nitrt>gen 
oompouods  were  alwaya  atndiea  and  represented  in  accordance 
with  the  atonic  theory,  using  various  multiple  proportions  of 
ulii:  :  ■■.•were  still  pleased  to  call  equivalent  weights,  using 
m  ilccular  weights,  and  vnrious  other  ideas  which  farmed  part  of 
the  atomic  theory,  and  which  had  n  >  known  c  mnection  with  the 
notion  of  fixed  equivalence.  If,  however,  it  be  true  that  all 
chemical  compounds  consist  of  elementary  atoms,  and  that  the 
explanation  of  chemical  reactions  consi-ts  in  stating  more  and 
more  precisely  the  changes  of  c  unbiiuition  between  the  consti- 
tuent utoriis  of  the  reacting  molec.iU-s  ;  equivalence  could  only 
be  slid  to  ex:^t  In.-' con  .1  like  nuraVicr  of  ..loms  when  they  were 
known  to  have  simil.ar  func'ions.  It  became  necessary  to  study 
the  relation  of  equivalence  b-twdeii  ele  uent.iry  atoms,  instead  of 
studying  them  froia  the  point  of  view  ot  clcaients  divisible  in 
any  profortion. 

It  IS  wortli  whil  -  noticing  the  general  proces;  by  which  thl< 
intellectual  chan  je  was  brou;;ht  about ;  for  there  is  a  i^o  )d  deal 
yet  to  be  done  in  the  matter,  and  our  future  progre-^  may  be 
guided  by  experience  g^iined  in  the  past. 

It  wa:  C5  en'.ially  one-sided.  One  consideration  was  brought 
into  very  jirominent  relief,  and  it  threw  a  marvellous  "iijht  on 
the  matter.  It  gave  us  a  clear  view  of  the  natural  order  among 
elementaj  bnt,  Gke eveiy other atrong Ught,  it  fell  oa  one  dde 

only. 

The  c  |-.ntity  of  vapoar  volumes  had  been  Used  with  great 
advantage  in  c  tnjunction  with  chejsical  rexctions  and  other  evi- 
dence as  a  characteristic  of  molecules,  and  the  attention  of  che- 
mists u-as  greatly  arrested  by  the  consideration  of  four  typical 
compounds,  which  upon  the  coacurrent  evidence  of  very  eaten* 
sive  chemical  examination  and  equality  of  v^ipour-volumes  were 
known  to  have  resi>eeiively  a  compotttion  GOirespioding  to  tbc 
formula  CIH,  OH,,  NH„  CH4. 

It  was  known  that  the  atom  of  v^fpa^  in  weler  ean  be  le* 
phMxd  by  chloruie,  but  that  two  elaas  of  dilorine  are  needed 
for  (be  porpeee.  The  atom  of  nitrogen  in  ammonia  reqdrea 
thrae  ntema  of  obkiine  to  rephee  it,  whilst  in  marsh  gas  the 
atomof  carbon  iirepbeeiMeqrienr  atoms  of  chlorine.  Other 
flffwwnti  were  sttdled  lifaa  tte  point  of  view  of  their  respective 
illUliwhleiKlll  to  tbnrt  and  ananfod  in  classes,  each  of  whidi 
eenrflted  of  atom*  equivalent  to  one  another.  Thus  chlorine^ 
hromine^  ioduK,  fluoriae,  hydrogen,  potassium,  sodium,  lithium, 
silver,  ftci  constituted  a  dass  of  atoms  of  equal  value,  and  were 
called  aaonada.  Oxygen,  sulphur,  selenium,  tetlarinm,  calcium, 
atrantimn,  barium,  magnesium,  zinc,  cadmium,  mercury,  lead, 
copper,  &c.,  were  classed  together  aa  dyad%  haviia  equal  value 
araon;^t  themselves,  but  doable  the  atomic  valneofthe  members 
of  the  first  class.  So  nitrogen,  phosphorus,  atonic,  antimony, 
bismuth,  with  boron,  and  some  other  elements,  were  considered 
as  forming  a  class  of  atoma  each  of  which  has  three  times  the 
vahK  of  the  monads.  The  etam  of  tetmds  contained  caibon, 
silicon,  tin,  platinum,  &c. 

Many  apparent  exceptions  to  these  atomic  values  were  satis- 
foctorily  explained  as  dne  to  the  partial  combination  of  like 
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I  whh  one  another.  ThiL-i  in  the  vast  majority  of  hydro- 
carbons, vuch  as  CjHg,  C,Hj,  C,H„  &:c.,  the  atoms  ul  carbon 
do  not  a])j*-ar  to  Ijc  tclravalent,  iuasiiiiich  ».■>  each  of  the  lu  Ic- 
culcs  contains  le^s  than  four  atoms  of  hydrogen  to  every  one 
atom  of  earlKJii.  It  was  well  known,  however,  that  iiuljvalcnt 
atoms  can  cotnliine  partly  with  one  cleuietit,  partly  with  nnoiher, 
and  also  lliat  like  atoms  can  combine  with  one  another.  \Vliy 
then  shouUl  not  two  tetravalent  atoms  like  carbon  combine 
respectively  with  three  atoms  of  a  niuuad,  and  also  combine 
with  one  another?  The  comjiound  mu>t  l»c  a  single  molecule 
with  the  properties  kn  jwn  to  t.elong  to  mcthylc  CjII,.  Anaiii, 
if  this  molecule  were  <lci  rived  of  two  of  its  atoms  uf  liydint^cn, 
each  of  the  atom>  of  tarLn  .n  must  combini-  l  urtber  with  the  other 
atom  of  carbon  forujiiin  HXCIl.  ;  and  a  lurthcr  step  iu  this 
Mine  directiun  would  t;ivL' u.-,  acttjlcnc  HCCH,  in  which  each 
atom  of  cart  on  is  combined  with  the  other  to  the  extent  of 
three  quarters  of  its  value,  and  with  one  atom  of  hydrogen.  An 
extension  of  thi^  reasoning  led  to  the  discovery  of  long  chains 
of  atoms  of  carbon,  each  atom  forming  a  link,  and  each  of  them 
(short  of  the  cuds)  being  combined  with  two  Other  atoms  of 
carbon,  while  its  >aturation  is  completed  by  bydicMlb 

Similar  partial  combinations  of  like  atoms  irili  one  another 
were  recognised  in  manjr  other  classes  of  coBfonnd*,  and  there 
is  strong  tcason  to  exi<ect  thnt  the  application  of  the  principle 
irillb«  WBMC  widen  calcBded  iDimfocliMMW  hBowled 
of  llw  ■lieilee  ouer  fltnipptuff  tWMfi  uf  twwuwwwiih  tfOTiiiTf 
aomewhat  ddiaile. 

Ihit  Incur poratioii  of  the  dodrine  of  equTaleoce  iato  the 
atomic  theory  by  the  division  of  the  eikmenls  into  classes  con- 
listing  respectively  of  eqnivalaat  atoms,  was  probably  one  of  the 
Bostuapoftant  general  ttcpa  as  yet  made  in  the  development  of 
A*  atomie  theory.  It  was  leeo  to  correspond  in  so  oear  and 
StrikiBg a  manner  with  a  vast  number  of  well-known  properties 
and  laactions  of  compounds  as  to  deserve  and  acquire  the  con- 
fident brut  of  clieniisis.  But,  as  often  hapiiens  in  vuch  cases,  this 
COafidcnee  in  the  rc^Mlt  carried  many  of  them  ttA>  far.  It  led  them 
to  af^»'Umc  that  atomic  values  in  oil  other  chemical  conipouivda 
mua  be  ahsays  the  name  as  in  the  compounds  under  contidera- 
tion.  They  saw  that  tbcy  had  got  bold  of  the  truth,  and  they 
thoui^  it  was  the  wl>olc  truth.  For  iastancc,  one  mo!.t  distin- 
gntshed  chemi-vt  a.ssamcd  that  each  elementary  atom  has  only 
one  value  in  its  cumpoui,d>  ;  that  the  atom  of  nitrogen  has 
alw  ays  the  value  thice.  as  in  ammonia  and  its  products  of  sub- 
vtitutiun,  and  that  lu  ul  ainuioniac  the  atom  of  nitrogen  is 
chemically  combined  only  w  ith  three  a'oms  of  hydrogen,  whilst 
the  ni(jkcule  of  ammonia  i-  m  a  state  i  t  uu  lecular  combination 


with  h)diic  chloride.  Anr.; 


'.cr  mo  t  uis 


tlnj;ui^hcd  chemist  ad- 


mitted that  nilr(  ;;c;i  ami  [  li'  ph' j- 11  ^  Lnvc  two  atomic  v,'vlue>,  but 
not  moic  than  two.  He  held  th.it  the  re-piclivc  combining 
powers  aic  always  s.itished  by  the  .'amc  nutuljcr  of  atoms,  no 
matter  what  the  character  of  the  uniting  atou.s  n.ay  be. 

With  res^xcl  to  these  views  it  may  be  noticed  that  the  assump- 
tion of  combination  between  molecules  due  t  >  -.'  me  other 
force  than  that  which  binds  tt^cthcr  the  CLiiNtituciil-.  ■  f  each 
molecule — in  fact  the  as-un  ption  of  ni  Iccular  consU.  ution  as;iii 
unknown  somethii  j;  ditTcitnt  fror.i  cbcmical  cunibmation,  li 
open  to  even  umtc  j.;r.ivf  <ibicv;ti!ins  ih.m  th  isc  which  led  us  to 
abandon  the  duali.si.c  ystcm. 

To  rc[  rc-ciit  a  uinJccule  of  sal  ammuni.ic  .is  a  coniiKjUini 
coijl.iiiut  ^;  ■.wo  uiolcCule>,  each  one  built  up  by  the  chemical 
comliiiutiuu  of  the  tjiislitucnt  atoms,  and  the  two  united 
together  by  >omc  other  force  called  molecular,  was  h.irdly  a  step 
in  advance  of  the  view  which  represented  it  as  contaiuittg  two 
molecules  tuited  together  by  the  same  kind  of  force  as  that 
which  hoUs  together  the  atoms  in  each  of  the  constituent 


The  other  fan  of  the  dmiy  of  aloaikitr  at  ai 
property  of  each  aioa  caahliBC  b  to  conUne  with  an  equl 
anmbat  of  other  atooa,  whatever  tha  charatCar  of  those  ouber 
atona  9107  be^  ieemsdiftcnlt  to  reoondlevidiMdi  facia  as  the 
foUowimrt— An  atom  of  nitnteaii  not  known  to  cooihfaMWith 
more  than  three  atoms  of  bydngen  alooei  or  of  subsUnees  Bka 
hydrogen,  but  it  forms  stable  oompoiads  with  five  atoms  (at  In 
the  ammonia  mhs),  wlien  four  of  them  are  basylous  and  one  of 
them  is  chlorous.  An  atom  of  sulpbnr  \s  not  known  to  combine 
with  mure  than  two  atoms  of  hydrogen  alone,  bnt  it  forms  stable 
compounds  with  four  atoms,  if  three  of  them  are  like  hydro<ren, 
while  the  fourth  is  clilorous.  Instances  like  these  are  plentiful, 
and  they  lead  us  to  look  to  the  cheniical  characters  of  the 
atoms  bound  together  in  one  molecule  as  a  fundamental  con- 


dition of  tha  atonic  vatae  of  the  okmcnt  aMdi  binda 

tojjether. 

Thci  rctical  limitations  of  natural  forces  are  very  difficult  of 

proof,  and  it  is  well  to  be  "-low  and  cautious  in  adopting  any  such 
limi'.alion. 

A  caic:'iil  c:in'.lili  r.ilirm  i  f  the  f.ict,>  of  the  ca.se  lias  led  me  not 
only  to  di.uli'.  the  \alidity  1  •£  the  >U]i]>03cd  limits  of  atomic  value, 
but  to  duubt  w  hij;liL-r  hiive  j^ruunds  for  as.sij{nii)g  any  limits 
whatever  v.  \  ^ucb  sx'.ut,  -.. 

.-\tomic  value-  upj  car  to  n.c  t.i  be  in  ihcir  very  nature  variable 
quantitie.'i,  and  I  venture  to  think  tliat  chemistry  uill  Ik;  (jreatly 
advanced  by  a  full  and  careful  study  of  the  condition's  of  varia- 
tion of  atomic  values. 

Two  conditions  of  change  of  atomic  valtie  are  particularly 
worthy  of  notice  ; —  ■ 
1.  Temperature. 

II.  The  i.f-.r'ir.i..-.-il  J:.ir.Ti  tLT   if  thr  .iiiilin^  .itoHLS. 

Atomic  values  increase  uith  fail  of  tciiij-cralure,  and  diminish 
with  rise  of  teni))erature.  An  atum  which  i-'  combined  with  as 
many  liasylou.<i  monads  as  it  can  take  up  by  themselves,  will 
lake  up  chlorous  monads,  or  both  cfahwons  and  faaqrlona,  and 
reciprocally. 

In  illustration  of  the  diminution  of  atomic  valaca  with  rile  of 
temperature,  I  may  adduce  the  following  weli-known  icadionai 
Sal  ammoniac  cwttaining  niirQ|cn  ccmEincd  widi  fv*  aioandi 
twealu  np  at  a^        tcmperiMun  mto  ---—J-  imd  hjfdric 


chloride:  and  I 


salts  decompose 


by  heat  fomdng  ammonia  or  an  aadde^  with  liivalent  nitrogen. 

'  '  Dsphoraa  and  of  antinony  axe  de- 


Tlie  highest  chlorides  of  phosphi  , 

composed  by  heat  iato  me  calorine  and  dte  lower  chloride. 
Potassic  flnoeiliGatc  is  decomposed  by  heat  iato  sOieie  and 
potassic  flflorides ;  and  carbonic  acid  breaks  np  at  li%h  tampan* 
tures  into  a  mixture  of  carbonic  oxide  and  oxygen. 

Amongst  llhutTBtions  of  the  greater  atomic  values  which 
elements  assume  by  combining  with  both  chlorous  and  basylont 
atotns  than  with  atoms  of  the  one  kind  only,  we  may  take  tho 
follow  ing  cases :  platinum  is  a  metal  of  which  the  atom  has 
been  supposed  to  lie  always  tetravalent,  because  it  has  not  been 
found  capable  of  combining  with  more  than  fcur  atcms  of 
chlorine.  The  common  solution  formed  by  aqua  tcgia  contains 
the  compound  H,PtClB,  a  perfectly  dcftnite  and  crystallisable 
hydrogen  salt.  Chemists  are  constantly  making  and  ustni;  the 
potassium  and  ammonium  salts,  &c.,  corresponding  to  it,  yet 
they  conceal  from  themselves  the  fact  that  the  atom  of  platinum 
is  directly  combinetl  w  ith  cii;ht  monads  by  calling;  the  compfjunds 
double  salts.  The  .itoin  uf  -^dit  ,n  in  the  sillco  tiuurides  such  as 
Hj.SiFj,  or  K;SiF,,,  is  combir.ed  with  twice  a.s  many  monads  as 
it  cm  lake  up  of  one  kind  ;  boron  in  the  crystalline  salt 
NaBK^  has  a  hi;{l'.er  .itumic  \alue  than  in  its  fluoride,  owing  to 
the  presence  of  the  atom  of  sodium. 

In  like  manner  the  atom  of  gold  in  the  weli-known  salt 
NaAuCl4,  hasahlfhRiBhKthan  it  can  aanm  witt  ddorina 
alone. 

Sulphur,  of  which  the  atom  docs  nut  combine  with  more  than 
2  atoms  ■  f  h)dro)jen,  forms  w  ith  3  ..lorn-  of  methylc,  or  clhyle, 
and  I  atom  <if  ii  dim  .  u:  i  iKorine,  >\.c.,  the  well-known  com- 
]iouruN  liLe  bSMcj;  and  lu  lmr,  which  is  considered  a  monad, 
forms  the  crystalline  and  -.'..d  ;)ciiodaM  OJ(OH)|  and  tha 
various  metallic  derivatives,  such  as 

OJ  ONa  OJ  (ONa),  OJ  {Oh^ 

(OH)4  (OH), 

The  cryslallfaM  compound  of  the  perdkbrate  with  water 
(HQ0«8H,0)  has  probably  a  similar  constitution.  Chemical 
joomals  ahoond  witn  descriptions  of  definite  and  well-chanui- 
tensed  compounds,  which  have,  Xiut  the  above,  been  put  aside 
by  the  atomicity  theory,  as  mere  mdccalar  compounds.  The 
following  formtuse  are  taken  almoBt  at  random,  in  ilhulradon  of 
the  generality  of  atomic  vilaes  Ihr  beyond  those 
by  the  theory  of  atomicity. 

K,KeF. 

2(K,KcCl.;) 

KiCuCI^ 
K.CuF^ 
KMuCl, 
KjMgbr, 


:asf, 

K.AsF, 

KSbF, 

KjSbCl, 

KjSbF, 

KaBiCI, 


K,$nCl( 

K,H)iJ,4lI,0 

KllgCl, 

K^HgCl. 


I  have  for  4 


I  written  in  tha  middle  of  each  of  these 
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formula:  the  s.ya>bol  of  the  alom  which  I  a  sume  to  act  as  con- 
necting eltmciit.  If  we  consider  the  nluinic  value*  UMiaUy  found 
in  the-c  clcmciitN,  toj^cthcr  v.  ilh  those  rci  resenJcd  by  ihc  above 
ILal,  wc  H-'t:  thai  ihcir  aluuiic  values  vary  according  to  the 
numbers  •^ivcn  in  a  line  with  them  rcsj  lCivcIv  hi  ihc  li-iloA  jii^ 
tabic.  It  has  yet  t  j  be  proved  that  the  atom  ul  iilatuium  u 
tclravalent  ill  .inv  kiiiwn  cum()Oand,  for  there  is  no  sutlicieut 
evidence  l  j  sliou  that  i  l.iunio  chloride  has  a  molecular  weiyht 
corrc^p  Midin;^  ■. -  the  f  ir;inil  i  Tttl^,  ni-tca-i  ot  one  c jrrc--pondui4 
to  Pt,CI,,  each  atoiu  ol  platinum  beinu  jwutly  cu:ubuied  with 
the  other,  1  artljr  with  i " " 
:  Sniibol*. 

C   

s 

Pt   


Si 
So 
Ol 

Hg 

il 


Axuiiuc  VaJues. 
2,4 
2.4 

4(?).8 
4.| 

«.S 
3.5 
1.7 
3.5 
&S»7 

3r7t» 

3.S.7.9 


3b  M«  *• 

fit    •■•  ■««  «*•     3. 7 

An    ...  •••  •••      •■•  9vl»5 

Not  only  are  thcr*  dtmnli  of  wUch  «B  «!«■  b  UMBdla 
ombination  wbh  •  giaMr  voriier  «f  Iwq^  nd  cbtami 
aonads  together  tbu  of  ddMr  kind  aloiWi  tiat  then  «««]» 
cttmenti  which  are  not  hnom  to  Ibim  eheaiod  canpowids 
with  hydrogen  or  potasdiM  iloiie,  and  T«t  wUdi  contaiiw  whh 
fiidMrof  Ihca  when  abo  combined  wim  dilofine,  flnorine,  &c. 
Tfeto  it  Ohnlnted  br  the  foUowini;  compoandi,  int.,  HAuCl., 
HaPtOi,  NnBF,,  K,SiF^  K^FeF.,  K^CuC^.  It  in  «l»o  well 
knwtt  unt  tlMra  are  many  eaaes  of  dements  of  which  an  atom 
cmMt^OonbiM  with  as  many  monad*  of  one  kind  a<  of  another. 
Ttft  ilHtintt  —  of  nitrogen  or  of  antimony  it  only  known 
to  he  trircJeat  in  comtainatiaB  with  hydro(;cn ;  but  each  of  them 
oocw*  in  the  form  of  a  pentsfaleot  compoaod  with  chlorine. 
Anttmoaf  fonns  either  no  comoovnd  with  five  atoms  of  bromine, 
or  a  compMind  more  nnstaUe  than  the  hieher  chloride. 

Many  more  inch  instances  might  easily  n  iw  be  Rircn,  and  a 
vast  number  wifl  doub<less  be  found  when  the  investigations  of 
chemists  are  directed  to  the  search  for  them.  I  hatre  oaly  given 
these  few  by  way  of  illustntioii  of  the  lending  condilkna  of 
change  of  atomic  values. 

In  the  cour>c  of  their  investigations  of  the  precise  ititcrchanges 
of  .itoms  which  take  place  between  molecule*,  chemiMs  were 
frequently  led  to  observe  evider.ces  of  the  order  in  w  hich  the 
constituent  clcr.-.ents  sre  €■  imbiiicd  ;  and  with  the  more  wide  and 
aocnrate  knou  l^-l;;!.-  if  r.  •;  ns  which  is  no«  in  their  p'^^ses- 
sion,  they  !nvi>  1  ccn  cnaiilc<l  t  j  fo!l'»w  up  so  far  the  study  of  the 
letpective  *latc  ■>f  combin.ition  of  each  atom  in  a  molecule  as  to 
arrive  at  simple  and  consistent  explanations  of  facti  which  had 
previausly  eluded  the  grasp  of  .science:. 

Our  ku)»  ledge  of  the  order  of  c  imhin.iii  sn  of  atoms  in  a 
molecule  .ind  of  the  dilTerer.ccs  between  ilircct  ami  indirect  com- 
biination>  of  particular  .itoms  may  hi  .said  to  have  originated 
chiefly  in  the  >tu'ly  of  the  compounds  of  nitr  igen.  I  lius  it  w.vs 
fottnd  tliat  the  hydrogen  in  a<umonia  dilTer..  in  many  of  it-s 
dwmieal  functions  from  hydrogen  in  hydri>carbons.  A  bxse 
(called  mcthylia)  wa>  discovered  havin.|  a  m  ileculir  comi'  >4  ion 
corresponding  t  •  '!u-  em;iiric,il  formula  (CNHj),  ani  this  ba.se 
was  found  to  c  iiit.im  two  .Hums  of  hyiiro^tii  tike  tho.se  of  am- 
moiii  i,  i-i.  i  throe  ati'ins  like  ih>se  in  hydrocarljons.  Its  cootti- 
tutlon  \xas  acc  irJinj^ly  represented  by  a  formula  describing  it  as 
an  amm  mil,  in  which  one  atom  of  hydrogen  is  replaced  by  the 
ramad  luethylc,  or,  to  ht  more  explicit,  as  containing  two  atoms 
of  hydrogen  directly  combined  with  nlUOtMiit  and  thive  atoms 
of  hydrogen  indirectly  combined  with  that  aame  «|«Baf  aitragea 
throngb  the  intervening  aMWOfcaibaB.  Wiitfawla|ulipoiition 
to  one  another  the  symiidb  of  thne  atoiHi  iralA  wt  dinctly 
combined,  we  can  cxpfOi  the  fiwUi  bjr  Oe  foUowiog  fimmla, 
Tb.  H,NCHa. 

Those  onrfdloM  varfcHts  of  matter  caBed  isomaie  com- 
poandt  femd  their  natnral  explaaatioo  hi  diffamoei  of  the 
 '  of  fihe  itoan.  Thu  two  "  


di>cuvered  haviiijj  the  same  eji]  irical  niolccul.ir  T  rmula  CA'H.. 
(_)nc  of  them  is  ni-ide  by  different  reactioin  from  Ihc  ithcr,  and 
in  its  dcco:iip  >sitio:l^  differs  from  the  othrr.  All  th.e  o  chemical 
differences  lietwccii  them  are  found  to  be  due  to  the  fact  that 
one  of  them  (c.\)!cd  cthjlia)  contains  tw.j  atoms  of  h)dio^cn 
directly  combined  »i'.h  (he  nitroj^en,  and  the  moiiDvalcnt  hydro- 
carbon ethylc  in  pl.iL'.'  iif  (he  thinl  atom  of  hydro.;cii  ;  whilst 
the  other  (calictf  diracthyli.i)  cunlainsonly  one  atom  of  hyJn.>yen 
combined  directly  with  iiilro.;cn,  the  carlwn  i  f  the  two  atoms  of 
methyle  completiiii;  the  safurnfioii  of  the  triva!ent  nitrogen,  as 
cxpresscil  tiy  the  fotnuhr  ll.N'iCll 

It  was  .subsequently  jjrovcd  th.rt  an  at  im  of  oxygen  may  com* 
bine  with  two  like  or  unlike  monads,  such  monads  being  in- 
directly combined  with  one  another  through  the  intcrx'cning  atom 
of  oxygen.  Thus  five  of  the  atoms  of  hydrogen  in  common 
alcohol  were  proved  to  be  in  direct  combination  with  the  car- 
boUt  whilst  the  other  one  is  indirectly  combined  with  it  tlnmh 
tlw  oxygen,  as  expre<ised  by  the  formida  HO(C,Hj). 

Another  compound  (called  methyl-oxide)  was  proved  to  have 
the  same  empiricat  composition,  bat  very  different  propoities 
and  reactioas,  its  ooneHlatioa  beiflg  einiaUied  by  the  ' 
M^OCH,. 

Agal^  two  eonpoanda  of  dfatlaet 
were  fcond  to  have  the  atme  eamiileal 
C|HHfc  end  it  mea  clearly  pwtea  that  hi  om  «f  (hem'the  two 
atoms  of  carimmiBieMyooBfahied  tho,  NCCHa,  lABst  hi 
the  other  they  are  iodiraetfy  combined  thraq^  the  atom  of 
nilngCB  CNCHa« 

Aa  imnense  amount  of  admirable  work  has  been  done  of  hrte 
ycuB  (esfMxiallT  in  Germanv)  in  working  oat  the  evidenees  of 
the  atmnic  order  of  complex  organic  Bodies,  and  in  thereby 
obtaining  a  command  of  their  reactions. 

Evidences  of  the  same  kind  have  been  obtained  of  Che  atomie 
arrangement  of  some  few  of  the  simples!  inorganic  bodies,  and 
it  is  to  be  hoped  that  ere  long  chemists  will  recceaisc  the  iaipor> 
tance  of  examining  the  constitntion  of  salts  irim  the  aid  of  the 
principles  established  in  oiganic  ehemistn. 

The  foundation  n  already  laid  by  omr  knowledge  of  tte  eoa- 
sdlBtion  of  such  compounds  as 

HOH,  HOK,  HONII..  ilONO- 
HOPbOH,  UOPbOMOL,  UOCOK,  HOSOH 

O  Ob 

and  there  i  <  a  strong  probability  regardhg tte atomie  euuelilaHon 

of  many  other  water  compounds,  <.g. 

SO4II,    H,0  =  OS(OH,i4.SO,H,  +  H,0  =  S(OH)^ 

Amongst  the  extensions  of  our  means  of  examining  the 
physical  properties  of  matter,  aii'l  thereby  di -covering  new 
varieties  of  matter  for  cheiuicil  invcAtij;.ilion,  spectrum  analy>is 
has  played  .tn  impo.nant  part,  and  is  no  d  mbt  destined  to  do  far 
more.  It  has  alreaily  led  chemists  to  Ihc  di-covery  of  several 
previously  unknown  element'-,  and  has  led  to  the  detection  of 
various  kn  Avn  element^  in  distant  nMUiea  of  which  WO  had 
previously  no  chemical  knowle  lj^e. 

L"p  to  this  jioint  the  ijrouth  of  the  atomic  theory  will  be  seen, 
from  the  ijctieral  outline  which  I  have  endeavoured  to  trace,  to 
have  c  msis-ed  mainly  in  the  more  and  more  full  and  exact 
identification  i  f  each  elementary  at  mi,  and  in  the  accutuulatiotl 
of  more  and  more  varied  and  accurate  evidence^  of  it.i  functioiu 
in  relation  to  other  atoms.  A  .step  was  made  toward^  a  know- 
le<lgc  of  the  fjenerrd  relation-,  of  atoms  to  one  an-nhcr  by  their 
preliiniiiar)'  cla.sbificaiio!i  .icconiiiij;  to  their  Ix'st-knowii  vjiues. 

Hut  a  far  greater  slep  has  liee  1  m  ire  recently  mide,  onewhich 
is  cvi  lently  dcslinel  to  le:;  I  to  ni  si  iin!>  'rtant  results. 

It  was  discovered  thit  if  «r  .-.n-an'Tc  the  elements  in  the  em- 
pirical order  of  their  rc^|iective  n'.omic  wciijhts,  beginning  with 
hydrogen  and  proceed ir.^;  Oience  step  by  step  to  the  heaviest 
Uom,  we  have  before  us  a  natural  scries  with  periodically 
ecarrent  changes  in  the  Aemieal  and  piqreical  hmeiiaBB  of  ill 
members. 

Of  c  iurse  the  series  is  imperfect,  and  exhibits  gaps  and 
irregularities ;  but  what  view  of  natural  order  was  complete  in 
its  infancy  7 

Some  of  the  1 
of  dema 

nliiatioB  afiinie  I  

Hona  of  Oeradily  of  the  mdu  of  matter  wUdt  du 


I  gaps  have  already  been  filled  up  by  the  AcoiMiy 
assessing  the  aniicipaied  properties  The  gene- 
de  a  hrimaiit  addition  to  the  arevioat  umvimtf 
ditr  of  the  mdU  of  matter  wUdt  duariati  haie 


Chemists  have  M  yet  taken  bat  little  Bceoont  of  atomie  motioa; 
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Altlioagh  the  most  perfect  cx^ibnaiion  of  a  cheaiical  reaction 
consists  of  a  statcmcm  ut  the  atomic  interchaon  turhich  Ukei 
ulice  bctweea  tv«u  moleoolea ;  or  the  change  of  mntml  wmi- 
biuation  between  the  atom-t  in  one  molecule. 

It  lias,  however,  been  proved  ihat  the  heat  uf  cumbiualio.i 
afl!brd.4  a  measure  of  it^  furcc  ;  aud  \sc  know  that  in  tiivinj;  off 
lieat  particles  of  niiitcr  u:idcri;o  a  diminuiion  of  vclocily  of 
motion.  We  see,  accjrdiiigly,  that  -.ubstanccs  capable  of  exert- 
ing great  force  by  their  c.>mbiaaliun  arc  tho^e  which  can  uudcrgo 
a  great  diminution  of  the  velocity  of  their  internal  motioni,  and 
tVdvrocaJly. 

Tlie  force  of  chciniiol  combinatijn  m  evidently  a  fuactiou  of 
atomic  mutuxi. 

l!  ha-s  bccu  hh  >\vri  th:U  the  relative  velucilici  of  certain  atomic 
iuterchani^eb  ,1;:  •  i  i  measure  of  the  auiuant  of  chemical  action 
between  two  -u  i^laiic.^i  ;  but  a  v.\-.t  amuuiit  of  work  will  doubt- 
less'"-  rcijiLirc' 1  I'j  i.l^vL-!iip  '.".jc  .ajilue  theory  to  the  r,ij;iu  -f 
explaiiiiu^  (he  loicc  uf  Li.cuiieal  actiuu  in  preci-.i"  'erjiiuf  u  :;iic 
motion. 

The  gtiicral  terui-s  of  chcmi.'jtry  are  mere  ^ymboU.  Each  uf 
luL-m  ■.•rves  K.i  recall  a  tjioup  (usually  a  very  larije  aroup)  of  tiicti 
o^t.iuli>lied  by  obvcrvatiou.  The  explanation  ofeach  tetiu  i:. 
aiTorded  l>y  a  careful  >tudy  of  the  (act!>  which  it  b  used  to 
denote;  and,  accordingly,  a  chain  of  evidence  involving  tlia 
use  of  rhffmiail  lemu  can  be  fitUy  undentood  only  bv  chemL>ts 
acca&toaied  to  the  eomidefatioa  or  such  evklencc.  The  general 
OBtlioe  of  it  aay  perhaps  be  to  some  general  thinkers  of  tuf- 
fieknt  ialareat  to  attmct  them  to  farther  study  of  our  sdeooe. 
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I'KtSlDE.NT  OF  THK  SECTION' 

On  the  Origin  and  Prc^ra:  of      Prtseni  Slatt  of  British  Gtelo^, 
BtPtdeUly  since  the  first  Mtttine  of  the  British  AsscciatifH  at 
Ym*  in  1831 

In  the  year  Untton  published  his  (int  sketch  of  his 
"  TLeorjr  of  the  Eafth**  afterwards  extended  and  eaplained  laj 
Hayfair  in  a  manner  mote  popalar  and  pcnpicooiu  than  b  done 
ia  ilutton's  own  wrilinga.  In  this  grand  work,  HottOB  dearly 
—plains  that  the  oldest  known  strata,  like  their  suoocasors,  are 
dcnwdve,  and  that  as  far  as  ehservsUitH  can  discover,  in  all 
gMlo^eal  time,  "we  find  no  vesti^  of  a  Iw^innin^,  and  no  »ign 
.  of  an  ewL"  The  complement  to  this  far  seeing  observation  was 
at  length  bnught  about  by  William  iimiih,  in  his  original 
"Geolodcal  ifip  of  the  Strata  of  England  and  Walea^'  in 
I  Si  5,  foUoAod,  in  1816,  by  his  "Strata  Identified  by  Organised 
1  o^-ils."  This  great  discovery,  for  such  it  was,  threw  a  new 
liglr.  i;n  the  history  nf  the  e.irth,  proving  what  had  before  been 
uukii  )wn,  that  all  the  "Secju  lary  "  forniati jus,  a'  leistfromthe 
I.ia-i  to  ihc  ('lia:k  iuclii%ivc,  contained  each  .1  ^cl  of  liisiinctive 
fossil  l  y -Ahic'i  it  cml'l  be  reco,;nised.  .\  \y.\  w.rs  tliu>  pn,- 
vide  !  lor  tlie  idc:Uilication  of  formationi  which  geographically 
are  ifren  widely  separated  from  each  other,  njt  only  in  England 
in  tlie  ca.sc  of  mi  lor  outliers,  but  aL.o  easily  applicalilo  to  great 
areas  on  the  ncij;hboi;rin,i;  continent  of  Kur  pc. 

In  181 1  the  fir.>.t  volu  ne  of  the  Tiansiklions  of  the  Geo- 
logical Society  na-s  published,  and  in  1S26  27  there  appeared 
the  fiiNt  volume  of  the  ProiccdiHgi,  the  object  l)«in^  to  c  'in- 
municatc  to  the  Fell  nvs  as  promptly  as  posiiblc  the  1'nKetdiii^i 
of  the  .Society  "  during  the  intervaU  between  the  appear aucc  of 
the  'cveral  parts  of  the  TraHsaditfns."  The  la-t  volume  of  the 
/Vii/i.'i/./jti/jj  contains  memoirs  read  between  the  years  1845-1856, 
and  only  f>)ur  V  of  the  Pivc-iJiiii^r,  ajriearcd  be;    ocn  iIil- 

years  1820  and  1^45,  mcludve,  after  which  the  title  of  the  aiuiu.il 
volume  was  changed  to  that  of  tl;e  "  <,>nartcily  Jouni  sl  of  tlic 
(ieoto^cal  Society."  The  Gcolj^ical  .Society,  to  which  the 
science  owes  so  much,  was  thcrcfjrc  111  lall  acii  11  ..  i.ru  tJic 
British  Association  was  founded  in  1831,  and  the  ir.cmoirs  read 
before  the  Society  from  1831  to  this  date  may  be  ^aid  to  show 
generally  the  state  of  British  geolozy  daring  the  lasi  fifty  yeari. 
To  tbia  mn^  be  added  the  powerfnTinflnence  of  ihe  first  (1830) 
and  later  editions  of  LyelTa  "Priociples  of  Geology,"  a  work 
wlihh  'x^pd  '<*  '"y  ^  foundatioiis  of  those  researches  in 
Phfried  GMlogy  trbich  iuth  in  earlier  and  later  years  have 
attracted  w  modi  attcotka. 


Fifty  years  ago,  in  this  city,  Viscouot  Millon  was  president  of 
the  first  meeting  of  "  The  Uriiish  Anodatloa  for  the  Advanoemeiit 
of  Science,"  which  he  faphined  had  for  its  chief  object  "to 
give  a  stronger  impulse  and  more  systematic  direction  to  sciea* 
tihc  iiu]uiry."  In  his  address  he  |)oiuted  out  the  numbers  of 
Philosophical  Societies  which  had  l.'V  degrees  sprung  up  in  all 
part^  of  the  kingdom  ;  aiid  the  jfracticability,  throu^jh  the 
means  of  the  xVsst>Giatioii,  "iacludiuij  all  the  scientific  i 
of  Great  llritam,"  "l>  point  OMt  the  Ubm  in  wUth  tfl*  ( 
of  Kcicnce  should  move' 

In  tliat  year,  1S  51.  I'rof.  .SeULfwiok  wa-.  jire^iidcnt  of  the  Geo- 
lo^jic.d  S  iciety,  and  the  (icol  i^i^al  and  ( icii.;raphical  Committee 
of  tlse  lirnish  As-.ociati-n  rceouiincuded  that  ne  jlo;{i-ts  ^hould 
examine  the  truth  of  tliat  part  of  the  theory  of  l  .lie  de  Ucaumoot, 
in  its  application  to  England,  Scotland,  ami  Ireland,  which 
.isserls  that  Ine  iines  of  diiturbtince  of  the  itra:j  asrigiiaUt  ta  tht 
anil-  <xr-  f^iaiifl ;  thiU  I'rof.  I'hillips  be  re>)uestcd  to  draw 
up  a  i):tiiiiiilu  taliiL'^tu  of  all  the  c^r>-anii(J  fonth  of  Greal 
/!ril,i:n  a/;.!  InUiiJ  :  and  that  Mr.  Robert  Stcjihcnson,  tivil 
fiil^iiieer,  ijc  requc  ltd  to  prepare  a  rejior.  u|>on  l/te  wajte  and 
,'xlftiuijii  .'I  ,'■!(  iuiiJ  ,71  {.'It  iiiil  iMil  i'f  /Iriliitii,  ami  the  oimlilll 
1/  thi  fij  iHUHctuc  ■-■I  tkt  teUliZM:  iiT't'i'      the  Jtu  and  lond. 

In  iSSi  It  -sccnis  strange  to  u-.  that,  in  iSji,  with  William 
Smith's  map  of  "  The  Strata  of  Eiigl  iuJ  and  Wales,  witli  part 
Scotland,"  ticfore  them,  it  should  have  Ijcen  considered  necessary 
to  institute  an  mqairy  ak  to  the  truth  of  the  general  parallciihm 
of  disturbed  strata,  which,  in  a  limited  area  like  En^lmd,  had 
suilered  upheaval  at  difiierent  successive  eiiochs  ;  and  u  c  may 
fancy  the  interoal  snile  with  which  Phillips,  the  nepiiew  of 
Smith,  regarded  the  needless  proposal,  'llie  masterpiece  of  the 
old  lMd<SlimfOC  and  civil  engineer  remains  to  this  day  the 
ibudatiM  of  all  Mbseouent  geol  jgical  maps  of  England  and 
Waksj  viAQ».uitwmubde^0rt^  fimtMul  gHMm—ioc  vuix^ 
waa— It  tannt  iMpoeiible  that  ft  dblikl  ba  rarpiMcd,  in  spite  of 
all  the  aoctuacy  and  detail  which  happily  rnodea  acicnoi  hM 
IntrodiKfld  Into  modem  gf'-gl**'  maps. 

The  first  paper  nad  at  Y«l^  tnOeyear  iSst,  faf  Ftaf. 
Sedgwick,  '^Ontht  GwMial  Stmetnn  of  the  Lako  MonMdnBof 
the  North  of  Englaad."  This  was  followed  bjr "  Supplementmy 
Observations  on  the  Stmeture  of  the  Austrian  and  Bafailan 
Alps,"  by  the  Secretary  of  the  S  iciety,  Mr.  Murcbison,  a 
memoir  at  that  time  of  the  highest  value,  au  i  still  valuable 
both  in  a  siratigiaphical  point  of  view  and  also  for  the  light 
which  it  threw  on  the  nature  of  the  di>turbances  that  originated 
the  Alpine  and  their  relatioos  in  point  of  date  to  the 

far  mora  aaeient  moantahw  of  Bohemia.  In  his  elaborate 
address  in  the  same  year,  on  his  retiring  from  the  president's 
cliair,  he  largely  expatiates  on  the  parallelism  of  many  of  the 
great  lines  of  disturbance  of  what  were  then  distinguished  as 
the  more  ancient  tchisttse  and  grcywacke  mountains,  and  quotes 
the  authority  of  Elic  de  Beaumont  for  the  statenieut,  "thai 
mountaui  chains  clevatex.1  at  the  same  penoil  of  time  have  a 
general  ]iatalieli->m  in  the  hearing  of  their  com])onent  strata." 
On  a  great  .scale  this  undoubtedly  holds  true,  as,  for  example, 
iu  Ihe  c.i-e  of  the  Scaudinaviiui  chain,  and  the  m  ire  ancient 
I'al.coioic  rocks  north  of  Scotland,  Cu  nlicrla  .d,  and  even  of 
great  )>ait  of  Wales.  Tl-.c  same  hohis  gi>od  with  regard  to 
the  parallelism  of  the  much  more  recent  uiou  itaio  raiij^cs  of  the 
Apennines,  the  Alps,  the  Caucasus,  tiie  Atlas,  ami  ilie  Hima- 
layas, all  of  which  strike  more  or  '.ess  ca~t  and  \4c>t,  and  arc  to 
a  great  extent  of  post-1  .occnc,  and  even  partly  of  p  >st-Mioccne 
a^e.  The  aroc,  however,  is  not  precisely  the  ci>e  with  the 
Apaladu.in  ciiaiu  and  the  Rocky  Mountain^  of  North  America, 
the  first  of  which  trends  N.N.W.,  and  the  latter  N.N.l..  ITie 
remarkable  chaia  of  the  Ural  Mountains  trcnd.s  nearly  true 
north  and  south,  and  is  parallel  to  no  or'. cr  chiin  iluit  I  know 
of,  unices  it  lie  the  Andes  and  the  rajuntains  of  Ja,iaii  It  is 
worthy  of  notice  ibat  the  chain  of  the  Ural  is  of  pre-l'ermlan 
.:e  accordmg  to  Murchtson,  wliile  Darwin  has  shown  that  the 
chief  upheaval  of  the  Aodei  took  plnca  in  piMl  Cwtiaaimi 

times. 

I  he  Apalachian  chain  is  chiefly  of  po»t-Carl)oniferou»  dote^ 
and  the  Kocky  Mountains  liavc  been  re-disturbed  aud  re-elevaltd 
as  late  as  post -Miocene  times. 

In  the  same  address  Prof.  Sedgwick  entered  an  doqoent  pnitat 
against  the  l>road  uniformitarian  views  so  powef&lfy  adfocatcd 
in  the  first  edition  of  Lyell's  " Principles  01  Geology"  ia  l8j0^ 
in  which,  throwing  aside  all  discussion  concerning  ooemogaoyi 
he  took  the  world  as  be  fottod  it,  and 
geokifj  it  fai  no  my 


,  agreeing  witt  HntttM  Ant 
with,  and  not  anfldentfy 
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•dvMMid  to  deal  "  u  iih  i,ue3tioiu  as  to  the  origia  of  thiDgs,"  he 
Kiw  that  a  great  body  of  new  data  wart  mmired,  such  a*  engaged 
the  attention  of  the  Geological  Sodchr  (toaadcd  in  1807),  and 
whkb,  along  with  other  loceien  looMtiM  tad  Iprivato  work, 
hM  at  lM«a  \iNm^  geokctal  Mtonn  to  its  preient  Ugh 

And  what  is  that  position  ?  With  great  and  con<«ntietit  labour, 
many  men,  gifted  with  a  knowledge  of  stratigraphical  and  pal  icon- 
tologtcal  geology,  have,  so  to  speak,  more  or  less  diN>ected  all 
the  regions  of  Europe  and  great  part  of  North  America,  India, 
and  of  our  colonies,  and  in  vast  arfas,  sometimes  nearly  adjoin- 
ing, and  sometimes  far  distant  from  each  other,  the  various 
formation*,  by  htlp  of  the  fossils  they  contain,  have  been  c-jrrc-  | 
lated  in  lime,  often  in  spite  of  ^'reat  differences  in  their  litho- 
logical  characters.  It  is  easy,  for  cxani|ilc,  to  correlate  the 
various  formations  in  countries  so  near  as  Cjrcat  Britain  and 
Ireland,  or  of  ilic  Secondary  and  Louer  Tertiary  f  jmiations  of 
England  and  France  ;  and  wliat  is  mure  remarkable,  it  is  easy 
to  correlate  the  PaK-ozoic  formations  of  Rritain  and  the  eastern 
ludf  of  the  Unitetl  State-  and  Cana<l3,  even  in  many  of  the 
comparatively  minute  .stratijjraphical  and  Iitliolo;Tical  subdivisions 
of  tne  Silurian,  Ocvnnian,  and  Carb. n  iffrous  formations.  The 
same  may  be  said  with  rcfjard  to  sc  inic  mI  the  ra!.cozoic  formatious 
of  India,  China,  Africa,  and  .'Australia,  and  many  of  the 
Seco:id.u  v  .111,1  l  erti  iry  dciK.sits  have  in  like  manner  been  identi- 
fied as  haviuy  their  equivalents  in  Europe.  It  is  not  to  be 
inferred  from  these  coincidences  that  socli  deposits  were  all 
formed  precisely  at  the  same  time,  bat  taken  in  connection  with 
tbmr  palaKintofogical  contents,  viewed  in  the  light  wiiidi  Darwin 
has  shown  with  regard  to  the  life  of  the  globe  when  ooosidered 
in  their  relation  to  masMS  o(  Stratified  fonaatioai,  ao  modern 
geolc^Lst  who  givas  fl^Bil  to  imIi  aaiiieets  woald  ba  liltely 
to  alate,  for  example^  that  in  aagr  part  of  the  |^ba  Sihnian 
ndb  n»7  be  eqtuvalafllaia  HaM  to  aayof  o«r  Ufipcr  Falmaoic, 
Mcaoaoisi  or  Tartiaiy  fomationSk 

For  all  the  latest  detaila  of  gmm  and  ^ida  fooad  in  Ae 
Britfah  Palcosoie  rocks,  from  those  of  St.  David's,  so  well 
Wfliked  out  by  Dr.  Hicks,  to  the  Carboniferous  series  indoMve, 
I  most  teftr  to  the  elaborate  address  of  Mr.  Etheri^,  Pre- 
ridcnt  of  the  Geriog^  Society,  which  he  deUvercd  at  the  bst 
anniversary  meeting  of  that  society.  It  is  a  work  of  enormous 
labour  and  skill,  which  could  not  have  been  produced  liy  any  one 
who  had  not  a  thorough  peraooal  knowledge  of  all  the  formations 
of  Biilnin  and  of  their  fossil  contents.' 

In  connection  with  such  >ubject>>  I  will  not  in  any  way  deal 
with  thetcmptiocaad  important  -uhject  of  cosmologioil  geology, 
which  in  my  opinion  must  go  back  to  times  far  anterior  to  the 
date  of  the  deposition,  ss  common  sediments,  of  the  very  oldest- 
known  metamorphic  strata.  Cosmological  speculations  perhaps 
may  be  sound  enough  with  regard  to  refrigeration,  and  the  first 
consolidation  of  the  cni.st  of  the  earth,  but  all  the  known  tan- 
gible rocky  formations  in  the  world  have  no  immediate  relation 
to  them,  and  in  my  opinion  the  ohlcst  I  nuri-ntian  rocks  ^^  crc 
deposited  long  after  the  beginning;  and  end  if  li.st  and  unknown 
epochs,  during  which  str.-\titie<l  rocks  were  formed  by  watery 
agents  in  the  same  way  that  tlic  Laurentian  rocks  were  depositeil, 
and  in  which  modern  formations  are  being  dc(X>sitctl  now,  and 
the  gneissosc  structure  of  the  most  ancient  formations  «ab  the 
result  of  an  action  which  has  at  intervals  characterLted  all  geolo- 
gical time  aa  lala  aa  the  Soeane  fonnatiom  in  dw  Alpa  and 
elsewhere. 

The  same  kind  of  chronological  reasoning'  is  often  applicable 
to  igneous  rocks.  It  was  generally  the  custom,  many  years  ago, 
to  rcc  'gnise  two  kinds  of  igneous  rocks,  Volcinic  and 

Plutonic,  and  this  classification  somewhat  modified  in  details 
is  still  applicable,  the  l  int  mic  consi-ting  chiefly  of  granitic 
rocks  and  their  allies,  and  which  though  ihey  have  often  altered 
and  thrust  veins  into  the  adjoining  strata,  have  never,  as  far  as 
I  know,  overflowed  in  the  manner  of  the  lavas  of  modern  and 
ancient  volcanoes.  Indeed,  as  far  as  I  recollect,  the  first  quoted 
examples  of  ancient  volcanoes  are  those  of  Miocene  age  in  the 
districts  of  AuTCfgne,  the  Vebus,  and  the  Etfd,  and  the  fact  that 
signs  of  ordinary  volcanio  phenomena  sre  fonnd  in  almost  all 
the  krger  ggmipa  of  8lmv  waa  acan^  inapaelad.  Now, 
however,  we  know  Hum  to  he  aaweiataa  idlh  atiata  of  all  or 
almost  all  geological  ages  from  Lower  SOariaa  timet  down  to 
the  pnaent  day,  if  we  take  the  whole  world  into  aeeoont. 

'  InSHlallo,  with  much  j  l^'ur^,  advert  10  Prof.  Prrttwich's  inau^urai 
Isslam  wImb  installed  in  ib*  Chati  of  Gtoloey  at  Oafoid  in  167 s,  llw  i«bjc« 
cfiMeh  li  "The  Vmi  sad  FntMS  •rowligy.'' 


Amongst  them,  those  of  Miocene  date  hold  a  very  pronunent 
place,  greatly  owing,  doabtle&s,  to  the  comparative  perfiectioD 
of  their  forms,  as,  for  example,  those  of  the  Sooth  of  FMnoe 
and  of  the  Eifcl.  Their  conical  shapes,  and  numerous  extinct 
craters,  afford  testimony  so  plain,  that  he  who  rnns  may  read 
their  history.  The  lime  when  Aey  became  extinct  would 
doubtless  amaze  ns  by  its  magnitude,  if  It  could  be  stated  fai 
years,  but  yet  it  is  comparativdy  so  leccnt  that  not  all  die 
unity  in;;  forces  of  atmospheric  dcgiiidatioB  have  been  able  to 
obliterate  their  individual  origin. 

It  Is,  howc»'er,  generally  very  different  with  respect  to 
volcanoes  of  Meso.-,  .ic  age,  for  though  I.yell  stated  with  doubt, 
that  volcanii:.  jusiuctsof  Jurassic  date  are  four.  I  in  '.he  Murca 
and  in  the  ApKmnincs  ;  and  Medlicott  and  Blanfurd  (.unsjder  that 
probably  the  igne^jus  rutks  of  Kajiuahal  may  be  of  that  age,  we 
must,  perhaps,  wait  for  further  information  before  the  question 
may  be  considered  as  finally  .settled.  Of  Jurassic  age  uo  actual 
craters  remain.  Darwin  also  has  stated,  on  good  grounds,  that 
in  the  Andes  a  lincuf  volcanic  eruptions  has  been  at  work  from 
before  the  deposition  of  the  Crctacco oolitic  formation  down  to 
the  present  day. 

In  tlic  British  Is'and-  we  have  a  remarkable  sciiis  it  tr'.ie 
Mil^ar.i,  rocks,  the  chrriOology  of  which  has  been  dcl,:r.:oly 
dcteraiini-ii.  Ihc  oldest  of  these  belongs  to  the  Lower  SiJurian 
epoch,  r.s  sh  w  n,  for  ex.im[i]e,  on  a  large  scale  in  I'euibrokcshirc, 
at  Buihh  in  Radnorshire,  in  the  Longmynd  country  west  of  the 
Stiper  stones  in  Shropshire,  and  on  a  far  greater  >cale  in  North 
Wales  and  Cumbria.  Of  hiter  date  we  find  volcanic  la>-as  and 
ashes  in  the  Devonian  rocks  of  Devon,  and  in  the  Old  Red 
Sandstone  of  Scotland,  llie  third  scries  is  plentiiul  among  the 
Carboniferous  rocks  of  Scollandt  tad  in  a  smatter  way  io* 
tcrstratified  with  the  Coal-nwaMiea  of  Sooth  'StalfcidaBii^ 
Warwickshira  and  the  Claa  IfiOa.  The  fborfb  aeriea  ahuoae 
logically  is  aiaodatad  with  flw  FnalRK  stMlnlnScoiIaad.  aad 
Uie  fifth  and  last  eonristaortbe  Meene  feeialtie  mckaor  the 
Inner  HdnrUea  and  (he  BuUland  of  Oa  Wert  of  SooOand. 

In  the  British  Uanda  the  ait  of  gaotoeiGal  snrverhic  has,  I 
believe,  been  cairiad  ont  ill  a  mora  detailed  manner  uan  in  any 
other  counti7  in  Europe,  a  matter  which  has  been  rendered 
comparatively  easy  by  the  excellence  of  the  Ordnance  Survey 
maps  both  on  the  i-inch  and  the  6-inch  scales.  When  the 
whole  country  has  been  mapped  geologically  little  will  remain 
to  be  done  in  geological  surveying,  excepting  corrections  hoe 
and  there,  e--pecially  in  the  earliest  published  maps  of  the 
Sooth-west  of  England.  Palxontological  detail  ma/,  howeWt 
be  carried  on  to  any  extent,  and  much  remains  to  be  done 
in  microscopic  petrology  which  now  deservedly  occuj-ncs  the 
attention  of  many  skilled  observers. 

Time  will  not  permit  me  to  do  more  tlian  advert  to  the 
excellent  and  well-known  ^.'eolrgical  surveys  now  in  action  in 
India,  Canada,  the  United  States,  AustraUa,  New  Zealand,  .and 
South  Africa. 

On  the  Continent  of  Euro|>e  there  are  National  Geological 
Surveys  of  great  and  well-descrvcd  repute  conduc  ed  by  men  o( 
the  ^;i;;he:^t  eminence  in  geological  science,  and  it  is  to  be  hoped 
the  day  may  come  when  a  more  detailed  survey  w;ll  foil  iw  the 
admirable  map  executed  by  Sir  Roderick  M»;rchi-on,  I^c 
Vemcuil,  and  Count  Keyserling,  and  puMishcd  in  their  p  itii 
work,  "The  Geology  of  Russia  in  Eurojc  and  the  Ural 
Mountains." 

It  is  difficnlt  to  deal  with  the  Future  of  Geology,  Probably 
in  many  of  the  European  foi  jnati.ms  more  may  be  done  in 
tracing  the  details  of  subformations.  The  same  may  be  said 
of  much  of  Norlh  .\merica,  and  for  a  long  series  of  years  a 
great  deal  must  renxain  almost  untouched  in  .\sia,  Africa,  > uulh 
America,  and  in  t!ie  island-  of  (he  Pacific  Ocean.  If.  in  the  f.ar 
future,  the  day  should  come  w  hen  ^uch  worksluU  Le  undertaken, 
the  proctss  of  doing  -o  must  necessarily  be  slow,  partly  for 
want  of  proper  maps,  and  possibly  itJ  some  regions  j>artly  for 
the  want  of  traintd  -eoli  j:i«tf.  Pa]Kontologists  must  always 
have  ample  work  in  ilie  di^overy  and  description  of  new  foisifc, 
marii.e,  freshwater,  nn  l  truly  terrestrial;  and  besides  oomnon 
stratigraphical  geology,  geologists  have  still  an  ample  field 
before  them  in  working  ont  many  of  those  physical  problems 
which  form  the  true  basu  of  Pbysioel  Geography  in  every 
region  of  the  earth.  Of  the  bistaty  of  the  earth  there  tea 
long  past,  the  early  chapters  of  wUdi  teen  to  be  ioat  for  ewer, 
and  we  know  little  of  the  ftttm  eeeqit  that  k  that 
"  the  stir  of  this  dim  spot  wUA  bcb  eaU  cat^'^as  tax  aa 
Geoloor  is  eonecned,  shown  "no  sign  of  an  end." . 
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SECTION  D 

BIOLOGY 

OrniniG  Address  rv  Kickaru  Owek,  CBk  P.R.S.y 
Presidknt  of  the  Section 

The  recent  construction  of  the  edifice  of  the  British  Ma^cum 
(Naturai  History),  Cromwell  Koad,*  and  the  transference  thereto 
of  three  of  the  Departments,  the  systematic  arrangement  of 
which  in  their  rcfpective  galleries  approaches  closely  to  comple- 
tion, have  left  me  little  leisure  in  the  present  year  for  other 
scientific  work.  The  expression,  moreover,  in  divers  forms  and 
degrees  of  the  sfttlsfaetion  and  instruction  such  partial  exhibition 
of  the  national  treasure^  of  natural  histor)-  has  afforded  to  all 
classe'i  of  visitors  since  the  galleries  were  open  to  the  public,  in 
April  last,  cncouragti  nse  l  i  believe  that  a  fpw  word;  on  thi^ 
great  additionil  instninvTit  m  advancing  l;i  il:]^ical  science  may 
not  tx  unacceptable  to  the  Section  of  the  lintisli  A-..v<.iciation 
which  I  have  now  the  honour  to  addre:>s. 

It  is  true  that  when  we  last  met  at  .Swaiuca,  my  accompli-hed 
colleague,  Dr.  Alliert  Giinthcr,  F.R.S.,  selected  a  fjencral  de- 
scripti  in  of  the  ImiMinj  as  the  subject  of  his  address  to 
Section  I  ). 

I  wa<.  unwilling  then,  in  con's^derali  in  nf  the  time  of  the 
Section  already  given  to  the  imttcr,  t  )  res]>onJ  to  appeals  of 
sirae  of  our  fellow-members  for  information  as  to  bow,  and 
through  whom,  the  new  Museum  came  to  be,  and  to  be  where  it 
is  ;  but  now,  hon  >u'ed  hy  my  present  position,  I  venture  to  hoj>e 
that  a  brief  outline  '  i'.s  genetic  histor)',  which  I  have  been  pre- 
paring f  jr  pablicatioa  in  a  fuller  form,  may  be  condoned. 

In  the  actual  phase  of  our  Science,  its  caltivator-,  etpeeiiitly 
the  younger  generation,  do  not  rest  upon  the  determioatlon  end 
description,  however  minute  and  exhaustive,  of  the  acquisition* 
so  rapidly  accumulating  of  objects  or  "  new  species";  but  devote 
themselves  also,  and  m  ire  espeeiallr,  to  the  iavot^jprtloa  of  their 
developmental  phenomena. 

It  has,  therefore,  ie«med  tO  nw  that  It  fraoU  Mt  be  inap- 
propriate, as  being  germaiie  to  the  present  pbaw  of  renarch,  to 
Mlbnilt  to  the  Section  a  few  words  on  the  Cnob  of  this  new 
Utioid  edifice,  generously  provided  liy  the  oMO  fior  ^  promo- 
tion of  Blolog]r. 

On  the  dendtei  in  1856,  of  Sir  Reniy  EUs,  K.T.,  then 
*  Pfindpol  Libnrhm  of  tlie  British  Mtueooi,  the  Government, 
ande  awwe  of  the  growth  of  the  Departments  of  natural  history, 
more  espeeiaUjr  of  geology  and  palseontolo^,  since  the  founda- 
tion of  the  Mu<enm  in  1753,  when  the  collections  of  printed 
books  and  manuscripts  predominated,  determined  that,  together 
with  a  principal  librarian,  there  should  be  associated  a  new 
ofBcial  having  special  charge  of  the  collections  of  natural 
history,  but  under  similar  rabor  linate  relatians  to  the  Trustees. 
To  thii  official  was  assigned  the  title  of  "Snpecinlendentof  the 
Departments  of  Natural  liittorjrt**  I  had  hooonr  to  he 
selected  for  this  office.' 

.\lm  >t  my  fust  work  was  to  Mceilmtn  die  extent  of  my 
chargeH,  and  I  confess  that  I  was  unprepared  to  find  that  the 
mUeries  a.ssi;;ned  for  the  arrangement  and  public  exhibition  of 
the  several  natural  history  series  in  the  British  Museum  were  so 
inadetjuate  tt  these  ends  as  to  necessitate  the  storatje  of  many 
unexhibited,  and  in  great  proportion  rare  and  valnahle  specimens, 
Thi-i  condition  affected  principally  the  collection  of  fossil 
remains,  but  in  not  much  less  de.jree  that  of  the  recrnl  natural 
history. 

One  of  niv  colleague^:,  Mr.  Charli-s  Ki^nig,  then  Keeper  of  the 
Depart  iitMit  I,!  Mineral  i;jy.  and  in  ^st  eminent  in  that  science, 
applied  the  gallery  ass'gncti  thereto  principally  to  the  rare  and 
beautiful  specimens  of  bis  favourite  .'•ubject.  When  the  newer 
science  of  pnl.r mtol  vjy  entered  up  >n  its  rapid  growth,  and,  on 
the  leni'-e  of  Mr.  Konig,  led  to  the  formition  of  a  distinct 
Department  of  Geology,  the  proportion  of  the  British  Museum 
.set  apart  for  natural  history  could  not  afford  for  the  exhibition 
o'  the  fijssils  and  rock  -T>ectmens  m  ire  or  other  space  than 
nii^ht  be  gained  from  nr  inlercalati'd  among  the  mineral  cabinets 
in  one  and  the  same  gallery,  viz,  that  which  had  been  originally 
assij»ned  to  Mr.  Konig 

The  store-vaults  in  the  bi^enii-nt  of  the  Museum  became 
accordingly  inv.nii  1  by  the  rnpKKy.accuniuIatinj  iinrvSil litcd 
geological  sjjccimen-,  as  those  receptacles  had  been,  and  con- 
tinned  to  be,  ncctlctl  f  r  the  storage  of  .such  specimens,  and 
especially  the  osteological  ones,  of  the  Department  of  <^ology. 

'  ThcomcialdiisipwtoasriiiDidbrtheTnMsssleaetaiidfavaiBdit* 

caottau. 

•  The  dMe  eTmr  IvaialMMfa  >far  ■*>  lis*- 


In  iSSiSr.  Joha  Id.  Gmjr.  Komer  of  the  Zoology,  reported 
on  the  anfitMia  of  the  bcili^  or  his  stored  specimens,  and 
prated  for  addltfainal  MoomDiadation  for  them.'  Bnt,  on  the 
report  of  the  ardiiteet,  to  whom  such  appeal  waa  nmed,  the 
Trustees  "  declined  to  adopt  Dr.  Qnqr'a  wmrtiMt'*  feeoai.* 
mended  "that  steps  shonld  bt  taken  to  olmto  die  dettriondioB 
of  the  apedmens  complained  of  Iqr  Dr.  Grajr  in  comaqmenoe  «f 
the  damp  condition  of  the  vanlts  in  whJdi  tbs^  aic  contained.''' 
To  renewed  appeals  hy  the  experienced  Koeper,  and  MwcaMf 
with  his  ideas  on  the  nature  ana  extent  of  the  reqniredaaflliaaBl' 
space  fur  the  zoology,  the  Trustees  recommended  :— An  addi- 
tional gallery  to  the  Eastern  Zoological  Gallery,  and  the  substl- 
tnlion  of  skylights  for  the  side  windows,"  with  a  view  to  an 
additional  gallery  at  an  elevation  ab  >ve  tlie  floor  of  the  one  in 
use ;  they  also  resolved  ^— "  That  acooounodatioB  he  providiad 
for  the  oHicers  of  the  Natural  Hiatory  Departments  on  the  roof 
of  the  Print-roam."' 

But  the  inadeqouy  for  exhibition  purposes  of  additional  apM* 
which  might  be  gained  by  the  new  gallery,  or  by  the  aoeessoiy 
wall  gallery  attainable  by  stairs  in  the  one  in  nse^*  was  so  im- 
jiressed  on  my  convictions,  that  I  determined,  in  1857,  to  submit 
to  the  Trustees  a  .statement  embodvin^  estimates  of  s  ace  required 
for  exhil>i"i  of  all  and  several  the  departments  of  natural 
history,  ith  the  grounds  of  such  estimates,  including  considera- 
tions based  upon  the  ratio  of  increase  during  the  ten  years  pre- 
ceding my  appiintment,  and  the  conditions  likely  tO  ofbet  dlO 
proportional  number  of  future  an-itia!  a<lilitions. 

Tliis  pnrpo'e,  which  I  dc-mci!  Intv,  T  omicav  iircd  to  effect  in 
a  "Report,  with  a  Plan,"  .submitted  on  F"cbruary  10,  1S59,  which 
Report,  being  fiirwarded  by  the  Trustees  to  the  Treasury,  and 
being  deemed  worthy  of  consideration  by  Parliament,  was 
"Ordered  by  the  Hou-se  of  Commons  to  be  printed,  I  Ith 
March.  1S59,''  and  can  still  be  obtained  at  the  Office  of  Parlia- 
mentary' Papers  or  Blue  Booki=.-'' 

The  Report  included,  as  1  have  stated,  estimates  of  space  for 
the  then  acrjuired  specimens  of  the  several  departments  of 
nitiir;il  history,  tog-thcr  with  sjiacc  for  the  reception  of  the 
I  additional  .specimens  which  miglii  ac:me  in  the  course  of  a 
generatim,  or  thirty  years.  It  further  recommended  that  such 
museum-building,  besides  f;iving  the  re(]uisitc  accimmodation 
to  the  several  c1.asse«  of  natural  history  objects,  as  they  had  been 
by  authority  exhibited  and  arran,^  for  public  instr',:ctii)n  and 
gratification,  should  also  include  a  hall,  or  exhibition-.s|vice  for  a 
distinct  department,  adapted  to  conv^  an  elementary  knowledge 
of  the  sni'jects  of  all  the  divisiooa  of  natural  history  to  the 
large  propwtion  of  pnblic  viailan  not  aperiaUy  ooBfeiaaat  wHb. 
any  of  tbow  subjects. 

I  amy  ciavo  pemdicion  to  quoto  fion  dM  part  of  my  Ropoit 
which  has  raoeivBd  the  aaawoa  of  the  "Conmiasioin  on  the 
Advanenaent  of Sdeneo"  of  iSms  **Oaeof  Ocaaoat  popolar 
and  instructive  faaiani  in  a  public  coBaelion  of  aatural  utoiy 
would  be  an  aputmeBt  devjted  to  the  apfidaiaaii  adeeted  to 
show  tvpe^iractcn  of  the  principal  groups  of  lagjauiwd  aad 
ciystallisel  forms.  This  would  constitute  an  epitoaae  of  notaral 
hi<itory.  and  should  convey  to  the  erye  in  the  easiest  way  an 
elementary  knowledge  of  the  sciences.  • 

An  estimate  of  the  space  required  for  such  apartment  is 

S'veu,  and  it  has  been  obtained  in  the  new  Museum  of  Natmal 
istory. 

I  ventured  also  on  another  topic  in  onnection  with  the  more 
'  inraediate  object  of  my  Report.  Previous  experience  at  tlw 
I  museum  of  the  Royal  College  of  Surgeons  had  impressed  me 
with  the  influence  on  improved  applications  of  coUectioTis  and 
on  the  ratio  of  their  growth,  through  Lectures  expository  of  their 
nature.  I  felt  onfident  that,  with  concurrence  of  authoritiei^ 
both  relations  would  be  exemplified  under  the  acttul  superin- 
tendence at  the  British  Museum.  Moreover,  such  museum  of 
natural  history  has  wider  influences  over  possessors  and  collec- 
tors of  rarities  and  of  desiderated  specimens  than  one  of  re- 
stricted kind,  as  in  Lincoln's  Inn  Fields.  I  ooaeluded  iny 
Report  diefoa*^  bf  itfieirine  to  tha  lecture  dmtie  ahowa  u 

'  Sm  Parluimf  atary  Paptr,  or  Blue  BoiA,  MIe  t>sl;  wlitlad !— "Caplss  «t 

an  Oimniuniailiorn  mide  by  the  Offiwrs  and  AreUlcci  oTllic  Brilbh  Muscnai 

to  ilir  Tn  l-ts.  rr^ptctins  the  want  nf  ipace  for  eihiWllnir  ihf  Co'.lectloaS 
in  lhal  h-.'lit  iti^n,'  p  ^  Jl'  p.  J  /'''  r  '.s  V- 

«  In  his  report  of  December  39-  185',.  Dr.  Gray  itales :— "  Scarcely  half  tl 
tm  Mhaical  collections  is  exhibited  10  ihe  public,  and  tticir  diM  diaylw 
WOOM  iwiuirr  more  th«n  twice  the  space  d«vo<ed  10  Ihem."— /#.  |t.  ai.  T« 
ariv  r-movil  i.f  the  natiir»l  hisinrj-  to  another  site  Dr.  Gray  was  ftraogly 

I  PoiUameataiy  TaperB.  "  Report  whh  Plan,"  ftc.  (isfi,  i-X  M.  1(59. 
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flu,  ud  expKSsed  my  belief  that  "  Admini&tratorx  will 
.  Mder  it  due  to  the  jnblic  that  the  gentlemen  in  charge  of  the 
MMral  departmoM  of  the  CollectioB  of  Natural 

lory  shuald  have  aid|iied  to  them  the  doty  of  explaining  the 
principles  and  economical  relations  of  rach  deparunents,  in 
elementary  and  free  lectures,  ar,  e.g.  on  Kthnolo^,  Mammalogy, 
Ornithology,  Ileipctology  and  IchtiMokigy,  Malacology  and 
Concfaology,  Entomology,  Zoa|ilytolefy,  i.BelMy,  Geology, 


PalaeontoIi>j>r,  Mineralogy." 

After  the  lapse  of  twenty  years  I  have  Iiv^u  to  »ee  the  fulfil- 
ment of  all  the  rcconuncndalions,  ^-ive      :  tin.il  one,  of  my  I 
Report  of  1859.    The  lecture-theatre  was  erased  froui  my  plan, 
and  the  elementar)'  courses  of  lectures  remain  for  future  ful- 
filment. 

Considering  that,  in  the  probable  commaiiication  of  this 
Rcixjrl  to  l  arliamciit,  1  was  addreuing  the  reprcscnUlivcs  of 
the  greatest  c0mmerci.1l  and  colonising  nation  in  the  globe, 
TcproentatiTes  of  an  empire  exercising  the  widest  ran^^e  of 
navigation  and  supreme  in  naval  power,  such  nation  and  empire 
might  well  be  expected  by  the  rest  of  the  civilised  world  to  offer 
to  students  end  loven  of  neniral  history  the  beat  and  noblest 
mu&eum  of  tte  ittulntiou  of  <lnt  (net  diviiioa  of  general 
science. 

But  for  such  a  majeu:]i,  .1  -ite  or  superficial  space  of  not  less 
than  eight  .icres  was  askcU  for,  the  proportion  of  ^uch  space  to 
be  occupied  by  the  proposed  building  beiotTi  at  fir!>t,  limited, 
and  dependent  upon  its  architectural  arrangement  in  one,  two, 
or  more  storeys.  But  the  effect  of  re>trictmg  the  site  or  avail- 
able superficial  space  to  that,  t^;.  on  which  the  Museum  at 
Bloomsbury  now  stands,  was  significantly  demonstrative  of  diffi- 
odties  to  come,  and  concomitantly  iitdicative  of  the  adminittra- 
tive  wisdom  which  would  be  manifested  by  lecnriag,  in  n  rapidly 
flowing  metropolis,  adequate  ipaoe  Cor  fiitnre  ai£Ulion«  to  the 
ndldiag  wMch  night  be  w  tlM  nnt  plMi  encted  ilnmiiniiii 

rllwkn  cn  or  Woof  my  iBri— ie  end  aaBideamlftiends 
J  In  a  Report  whidrndght  be  oowtiucd 
'  mbbtannied  «•  enmpUfying  a  dMWMler  mom  to  iaoon- 
Imle  aaa  etIntvaiMt  ymm.  Mid  neh  aa  might  Cffca  lead  to 

Mofeovcr  the  ttlent  of 
'  for  iffmnd  inentebly  to  involve  diaage  of  loca* 
fwo  of  my  cnntagaea  oocopied  the  elegant  and  OMnmo* 
chea  to  " 


extravagant  a  scheme,  and  should  persevere  in  it  after  the  folly 
had  bem  pointed  out  by  most  wexoeptionable  witnesses.  .  .  . 
"  They  had  on  one  side,  and  cteadiag  akme,  rrof .  Owen  and 
bis  ten-acre  scheme,  and  on  the  other  ode  all  the  other  scientific 

gentlemen,  who  were  perfectly  unanimous  in  condemninjj  the 
plan  of  Prof.  Owen  as  being  utterly  useless  and  bew  :)dciiii„'. 
.  .  .  "Arr.on{j  the-e  gentlemen  were  Prof.  Huxley,  Prof.  Mas- 
kelyne,  Mr.  NVatcrhouse,  Dr.  Gray,  Sir  Roderick  Murchison, 
Mr.  Thomas  Bell,  P.C.S.,  Dr.  Sclatcr,  Src.Z.S.,  Mr.  Goul  !. 
and  Sir  Benjamin  Brodie.  To  give  '.iic  IIuu>c  sfime  idea  of  th.ir 
gigantic  plan,  he  nii;;ht  mention  thiil  a  ;tirt  i>l  it  c-n^ii-tcd  f 
galleries  850  fcft  in  Iriijjili  for  the  exhiiiiti.'n  of  \>h:ilcN.  The 
fcicntific  men  examine<l  on  the  subject,  one  and  all, 


die  OS  TtfHtftf**  attached  to  the  British  Museum  *,  and  it  was 
pomibk  dwt  provision  for  such  residence*  marked  in  the  plan 
which  aoeompaaicd  my  Report  might  not  be  adopted .  Moreover 
no  statement  of  grotwds  for  adequate  space  requircmenis  for  the 
whole  of  the  National  Museum  of  Nalnral  ilistory  had  previously 
been  submitted  to  authority.  The  Irgislative  mind  had  not  been 
prapared  for  calm  and  due  consideration  of  the  suhicct.  Still  I 
flattered  mytdf  that,  by  whoiasoever  the  detail-  m\\  aims  and 
gnmnds  of  my  Report  v  ere  V  nown  and  comprehc  tided,  any  strong 
opposition  on  the  port  <'f  Parliament  couUt  hardly  be  expected. 
Nevertheless,  an  Irish  Mcuiber  seeing  a  way  to  a  |)osition  in  the 
House  which  is  gained  by  the  grant  of  a  Committee  of  In<|uiiy,  of 
which  the  Mover  becomes  Cluirman,  made  my  Report  and  Plan 
the  ground  of  a  motion  to  that  effect,  which  was  carried.  The 
Select  Committee,  after  taking  the  evidence  published  in  the 
Blue  Book  (  uderL-d  to  lie  printed  August  10,  1S60,  ouarto,  pp. 
238,  with  ten  ))ijn'>),  reported  nf:ain-.t  the  removal  of  tne  Natural 
History  C' illcc'i.ins  from  the  lIn!i^ll  Mu  i  iiin.  As  to  the  chief 
re.vs ms  iille.;(.'d  for  -uch  rcranv.-il  ilii!  I\L[;s>rt  ^-tatcs  that  with  one 
"  cnsiiient  exception  the  w  hole  'jf  the  scientific  naturali!>tN  ex- 
amined Ijcfore  your  Conimitiec,  incluiiing  the  Keepers  of  all  the 
Departments  of  Natural  ilutory  in  the  British  Mu«euni,  arc  of 
opinion  llut  an  exhibition  on  so  large  a  scale  tends  alike  to  the 
needless  bewilderment  and  fatigue  of  the  public,  and  ti;e  im- 
pediment of  the  studies  of  the  scientific  vi^itur  ....  \  our 
Committee,  therefore,  recommend  the  adoption  of  tie  more 
limited  kind  of  exhibition  advocated  by  the  other  witncMes,  in 
gei^ence  to  tha  Btei«  aitwidad  MaUiod  naomaandad  by  "ML 

Lest  however  the  House  might  attach  undue  wci^;!)!  to  the 
exception.il  tcitimony,  the  chairman  of  the  Committee  deemed 
it  his  duly,  in  bringing;  up  the  Kcp-irt,  to  warn  the  House  of  the 
character  of  such  testimony,  and  his  "speech  left,  as  I  was  told,  a 
very  unfavouraWc  impression  a:^  regards  myself.  I  was  chiefly 
eonccmcd  to  know  what  might  be  put  tt|>jn  record  in  "Han- 
aafd."  Ja  that  mlaafale  worlc  hon.  members  rcvi<e  their  reported 
attciaaui  before  the  sheets  go  to  press.  I  was  somewhat  re- 
Havad  to  find  Mr.  Gregory  r^retting  that  "  a  m;in  whose  namt 
■toad  «0  high  should  coonect  mandf  with  ao  foolish,  crazy,  and 


;i;it  ]dan  in  lolo  ,  und  they  advocated  wfaati 
callexi  ft  '  typic.il  m  de  of  enhilition.'" ' 

In  point  of  fact  ihw  .'^ii!i)ilfmentary  F.nhibitlnn  Room  which 
was  planned  and  retomniendcd  for  the  purpose  I  have  already 
cited,  was  urged  1  y  the  instructor  of  Mr.  Gregory  as  the  sole 
reasonably  required  N:iliun:d  Mu»etim  of  Natural  History,  for 
which  the  nation  oujjlit  to  Ik:  callol  upon  to  ]  ro\ide  space  and 
funds,  a  concluMjn  -ulociiucnily  adopted  and  unanimously  re- 
commended by  the  K  y-il  Com-.n:ssion  on  Science.' 

Althonjjh  tp-ief  ssas  natural  nrd  con>^iderable  at  this  result,  not 
without  iiiorMhcalion  nt  itir  leception  by  raiHimetil  of  the 
"KejMrt  and  li.in  "  ^ul'mutcd  thereto,  1  now  feci  gratdul  that  the 
sole  rC'ponsil'ility  of  their  author  is  n  tlc-ted  in  the  pages  of  a 
Work'  which  will  last  as  long  a<,  and  may  possibly  outlast,  the 
great  legislative  nrgnnination  whose  debaica  aad  deteiariBallaM 
are  therein  authoritatively  recorded. 

I  was  not,  however,  oast  down,  nor  did  I  low  aMbtr  heart  or 
hope ;  I  was  confident  in  the  validity  of  the  gronrds  of  my 
appeal,  and  foresaw  in  the  inevitable  accmnulations  yoir  by 
year,  the  evidence  which  wonld  attest  its  soundness  and  make 
plain  the  emergeacf  af  tha  pn««aei  fcaiady. 

Moreover,  Ihcra  waa  oaa  wha,  tboag^  not  a  «lwaHit»  Imd 
devoted  mace  time,  paim^  and  aoqght  to  tha  nUcct  tfiaa  had 
been  bestowed  by  any — wbitber  aahmdist  or  a>liniiiiMiBtui'-*whu 
testified  adversely  thereon.  The  RUht  Hon.  William  Emit 
Gladstone,  aa  deeted  Tkvlaa  af  tfie  BrMh  Mbkhb,  took 


Bothing  on  trust ;  be  explored  adih  me  fai  tS6i  every  vi 
daik  recesa  in  the  Mescum  wMeh  had  been  ar  eoold  w  allatlad 

to  the  non-exhibiied  specimens  of  the  natural  history,  thoee,  ^ 
which  it  was  my  aim  to  utilise  and  bring  to  light.  lie  gave  the 
same  attention  to  the  series  selected  for  aahiUtiao  ia  tM  pahBe 
galleries,  and  ai'preciaied  the  iaadequaey  of  the  ammgeaicnia 

to  that  end.  He  !i-tcite<l  to  my  statements  of  facts,  to  tlte 
grounds  of  prevision  m  imnua!  ratios  of  increase,  to  the  reasons 
fior  providing  space  therefor,  to  my  views  of  tlie  ainifl  of  each 
exhibitiors,  and  to  the  inuposcd  extended  applicalioas  and  claei* 
dations  of  the  collections.  Mr.  Gbdstone  toted  evciy  aver- 
ment, and  elicited  the  grounds  of  everv  suggestion,  with  a  tact 
and  insight  that  contrasted  strongly  with  the  qvcsti«dags  fai  Hr. 
Gregorjrs  committee  room,  where  too  afteti  wgw  tntenogattoas 
met  with  answers  to  match. 

Conformal  ly  with  Mr.  ( Had- tone's  con\ictions,  he  as  Chancellor 
of  the  Lxchequer  moved,  May  13,  i863,  for  "Lesrre  to  bring 
in  n  Kill  for  removal  <  f  portions  af  the  Thntcca*  CaOeelloBB  ia 
the  British  Mu>.eum." 

On  May  10,  when  the  Bill  was  to  be  read  a  second  time, 
a  new,  unexpected,  and  f  rmidablc  anta!:;<'nist  arose.  Mr. 
Disraeli  c.irly  got  the  .-.ttention  of  the  Hou  e  to  a  •ij'eecl'. 
warning  lion.  me;i  l>ers  of  the  "progressive  increase  of  expendi- 
ture on  civil  estimate^,"  and  laying  stress  on  the  fact  that  the 
"eNtimites  .if  the  actual  year  showetl  no  surplus."*  The  in- 
fluence of  tin-  adv.icacy  of  economy  is  exemplificti  in  the  dclatt 
which  ensued.  tor  re)Ktitions  of  the  nature  and  terras  (f 
objecliotw  to  the  Report  and  plan,  as  already  denounced  by  Mr. 
Gregwy,  Mr.  Bernal  OslxTne,  and  others,  reference  may  he 
n'ade  to  the  volume  of  "  ILin-nrd  "  cited  below.  An  e  tioiabk 
hon.  member,  who  e  wor  ls  had  .-iKvays  and  deservetlly  cariici; 
weight  with  the  country  ;  ;irlv.  lent  his  iniluenee  to  the  same 
rrsult.  Mr.  Ilcnlcy,  rcpres<ntatis'c  of  Oxfordshire,  "^irt  : — 
".•Ml  the  House  knew  w.is  that  a  building  was  to  be  pOt  up 
somewhere.  He  considered  this  a  Ind  way  of  doing  business 
particularly  at  a  time  when  nobody  ci^uld  l)C  sangnine  that  the 
finances  of  the  country  were  in  a  flourishing  state.  Let  the 
stone  once  be  set  rolling,  and  then  nil  gentlemen  of  sdeneeand 
t.tstc  would  have  a  kick  at  it,  aiKl  it  wmild  be  knociced  from  oae 

>  "Hansard  "   DcSaic  of  July  vt,  iB6t,flp.  tMt,  seiC 
'  Fourth  Rc[>ort.  p.  4.    1  "  Haoeud."  w  *  1 
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ta«tiwa(iiat  ^^^^  tlicra  probably  would  ever  live  to  see 

an  anAof  tbe  exfteiwe. "  ' 

Penait  mr  to  )>ive  one  more  cximplc  of  the  bamcful  iaflaeflcc 
of  tte  opening  speech  on  our  i^Tcat  instrument  of  scientifte 
pfO;(r«4.  Mr.  Heury  Seymour,  Mem  icr  I  .r  Poole,  said: — 
"  If  a  foreigner  had  hcen  li-vteninij  1 1  tlic  debates  of  [hat  evening 
it  most  have  struck  him  that  it  vi  as,  to  siy  the  least,  a  rather 
curioo*  coincidence  ihut  a  pr  jini  -n;  t  1  v,i;i'  6-xi,ci_:o/,  for  a  new 
collection  of  bird*,  Ijeasts,  and  fishes  at  S  iu'h  KcnsiJi^ioii  should 
have  been  brought  forward  on  the  very  cvcnin;  when  the  Leader 
r>f  the  Oppo-ition  had  made  a  speech  denouncing  that  exorbitant 
cxpcndtiurc— Ik  speech,  tni^ht  add,  which  WM  !■  whowl  bjr 
maiqr  Liberal  members  of  t!!c  House."  * 

It  was  however  not  a  "turiou-,"  but  a  "  liesii^-ned  coincid- 
ence." Mr.  Di~raeti,  knowint;  the  temper  of  the  House  on 
the  !-uV))ect,  and  lh.»t  rXw  (■■iini  ite-i  for  the  required  Museum  of 
Natural  Hi-lory  were  to  he  suhmittctl  by  Mr.  Gladstone,  chose 
the  opportunity  t  i  initiate  the  bu^inc-^  l>y  an  advocacy  of 
economy  which  left  its  intended  effect  ujKin  the  H.iuse.  lu  vain 
Lord  Palmcrston,  in  reply  to  the  Irish  denunciators,  proposed  as 
■\  compromise  to  "exclude  whales  altogether  from  disporting 
themselves  in  Kensington  Goidau."*  'llie  Government  «m 
defeated  by  a  majttrity  of  ninety-two,  and  the  erectiaa  of  a 
National  or  British  Museum  of  Natural  HUtoiy  was  poatpoaed, 
to  all  appearance  indefioiicly,  and  in  reality  Jitr  tan  yaiua. 

Nevetthel»).s  neither  avaimanH  nor  aigniMala  la  tha  Hoon 
oa  Uajr  19,  1862,  nor  Ifirimniiiii  in  tha  hoadk  Caaniiltae  of 


i86ak  1861,  had (hahai  mMA  la  O*  fioads  «a  «UA  At 
''RqMrtaadPtaaaffiaiS9*hadbaeahaMd.  ThatelsbMriw 
IhoNpOB,  iriddi  it  tMM  my  dnty  to  sabodt  la  aiy  "Aaaoal 
RMMftt  oa  tha  Natarat  History  Departmcato  of  tha  Britiih 
IfuiMiii.'*  amid,  I  still  hoped,  have  eone  iaflaaaea  with  hoa. 
tt  the  legislature,  to  whoea  tfaaaa  Rqwia  ««• 


Tha  aaanl  additlone  of  apedmcm  eootinurd  to  iaeraaie  in 
aamber  and  in  valne  year  by  year.  I  embrac-d  every  oppor- 
tonhy  to  excite  the  interest  of  lovers  of  aataral  history  travelling 
afafaad'and  of  inteiligent  sattlen  in  our  severai  colonies  to  tht» 
end^  amon.7  the  r«)alt»(if  whiah  I  may  cite  the  reception  of  the 
Aye- Aye,  the  Gorilla,  the  D>}do,  the  Notomis,  the  maximiied 
and  eicphant-footed  species  of  Dinomis,  the  representatives  of 
the  mions  orders  aim  genera  of  c.xti:ict  Rej^ilia  from  the  Cape 
of  Good  Mope,  and  the  eaually  rich  and  numerous  evidences  of 
tha*  eatiiilt  naiYtipialia  from  Australia,  be5ides  soch  smaller 
raridvaatlvaBiaMN  of  the  Nautilus  and  Spirula. 

Wterrvcr  nnn:n  cmild  lie  found  in  the  exhibition  galleries  at 
Bloooubu.-y  for  thc^c  specimens  stuffed  or  as  articulated  skele- 
tons, or:  as  det.ichcd  fossils,  they  were  squeezed  in,  so  to  speak, 
to  mutely  manifest  to  all  visitors,  more  esjiccially  aiuiiniitiativc 
onea,  the  state  of  cram  to  which  we  were  drive;>  al  Bloom<ibur)-. 

Another  element  of  my  Annual  Reports  was  the  deteriorating  in- 
fluence on  valuable  specimens  of  the  storaco  v.T.rlt- and  thedanjjcr 
of  such  accumulations  to  the  entire  Museum  and  it>  priceless 
contents.  And  here  p«rhap'«  you  may  deem  some  explanation 
nevtifai  of  the  ground-  of  the  latter  considanlioB  adduwiiad  to 
economical  grantcrs  of  the  national  funds. 

The  num!>cr  of  specim'jns  pre  ervc<i  in  spirit-  of  wine  amounted 
f'>  thousands  ;  any  accidental  brcak-igc,  -with  conflagratioo,  in 
the  suJjterraneous  localities  c  )nti.;uons  with  the  heating-apparatus 
o'  the  entire  British  Mn«eum,  would  have  been  as  destructive  to 
•1.-  1  uikiinfj  as  the  gunpowder  was  meant  to  be  when  stored-  in 
•  -le  vaults  benmtb  King  James's  Houses  of  Parliament. 

At  thus  crisis  the  "  l>eading  Journal,"  after  tlie  stormy  deSate 
..f  May  ig,  \^f>z.  made  the  following  appeal  to  me:  — "  Let  Mr. 
Owen  describe  eractly  the  kind  of  buildini;  that  will  answer  his 
purpose,  that  will  give  space  for  hi-i  whales  ;ind  light  for  his 
hmnmtng-birds  and  butterflies.  The  Huu  l-  nf  Commons  will 
hardly,  itr  very  shane,  give  a  well-digened  scheme  so  ruile  a 
reception  as  it  did  on  Monday  night."  * 

My  answer  to  this  appeal  was  little  more  than  some  amplifica- 
tion, with  additional  examples,  of  tha  sefand  topics  emoodierl 
in  the  original  Report.  The  pamphlet  "On  the  Eatent  and 
Aims  of  a  National  Museom  of  Natnral  History,"  with  rednoed 
copies  of  the  plans,  went  thnmigh  two  edttiom,  and  m  doabt 
bad  tfie-eflect  anticipated  by  the  able  Bditor. 

Another  eiement  of  reviving  hope  was  the  aeeeptaaaa  hy  Bfi: 
Crwory  of  the  goieiuiaaiiLof  a  twpical  island. 

Tfle  sagnciotts  nime  Minister  aeenraiely  gauged  tb« 

'  "Hansard,"  p  1932  "       ''f'J-  P-  '  /*.  M»t- 

*  Tht  Timtt,  May  21,  in  ■  Ittict  ua.dM  Mumuoi  Debate. 


feeling — the  subsiding  animosity — of  Parhatnent  on  the  subject, 
and  submitted  (June  15,  1863)  a  motion  "  fur  leave  to  purchase 
five  acres  for  the  required  Natural  History  building."  The 
choice  of  locality  he  left  t  i  h-nmurable  membra.  Lord 
Palmcrston  painted  out  that  the  rcqui.site  extent  of  site  could  be 
obtained  at  liloomsbury  for  50,000/.  jjcr  acre,  ami  that  it  could 
be  got  at  South  Kensiiigton  for  io,cocV.  per  acre  ;  and  his  lord- 
ship  distinctly  -.(.ated  that  the  space,  in  either  locality,  wou;ii  be 
bought  for  the  purpose  of  a  Maseam  of  Natural  History.  The 
purchase  of  the  land  at  South  Kensington  was  accordingly  voted 
by  267  .t'^nin^it  135,  and  thus  the  Govenmient  propositioB  was 
earned  l>y  a  in.aj  irity  of  132.  By  this  vote  the  aacHOBOf  Ifr. 
Gregory's  Committee  was  ^-irtually  annulled. 

In  a  convcrsati  n  with  which  I  was  favoured  by  Lord  Palmcr- 
ston, I  ititerp.jssd  a  warning  aLjains*  restriction  of  sjiace,  and 
eventually  cipht  acre-  it  i^rnmi  1  v.fi,.-  o^jtaiued,  including  the 
site  of  the  l-.xhibilion  building  ol  1862,  opi>,)-ite  Cromwell 
Garden;,  and  that  extent  of  s]iace  is  now  secured  f  ;r  acttial  and 
prospective  requirements  of  our  National  Mu-cum  of  Natural 
History. 

I  am  loth  to  trespass  further  on  the  lime  of  the  .Section,  but  a 
few  words  may  l>e  expected  from  me  of  the  leading  steps  to  the 
aequikition  uf  the  present  edifice,  occupying  a  portion — about 
one-third— of  that  extent  of  ground. 

Mr.  Gladstone,  adhering  to  the  eomriedont  which  led  him  to 
•nbarit  htafiaawtialpropoMtioe  of  May,  iMa,  honaured  me,  at 
the  doaa  of  dwt  aeidaa  of  Pariiament,  with  aa  iairitation  to 
to  diaeaai  my  plans  for  the  Museum  BaiUing  ;  and, 
of  every  detail,  he  requested  flMt  diey  might 
be  left  tviA  Mm.  Ha  pfawed  thcto,  with  mg  writtan  expiMitiooa 
of  detaih^  in  tha  haadt  of  Str  Hanrv  A.  Himt  CB.,  responiibla 
adviicr  oa  baildinn,  fte.,  at  the  (jilea  of  Worha,  with  inatrae* 
tions  that  ttcy  ihowa  bepitt  into  woririag  font  ao  aa  to  mpport 
reliable  estimates  of  cost.  I  was  favoured  with  iaterriews  witti 
Sir  Henry,  resnltfa);  in  the  eonpletion  of  sneh  worlcing  phms  of 
a  museum,  including  a  central  hall,  an  architectural  frnit  of  two 
storeys,  and  the  series  of  single-storeyed  gaileries  extending  at 
right  angles  to  the  front,  as  sho-wn  in  my  original  Plan.  I  was 
aarared  that  such  plan  of  bailding  aflfording  the  spaoe  I  had 
reported  on,  would  be- the  basis  to  be  anfanitted  to  tha  prate* 
sional  Arefaitect  whenever  the  time  might  wi Itc  ihrParihaiCHtary 
sanction  to  the  cost  of  such  building. 

Here  I  may  remark  that  experiments  which  preceded  the  sub- 
stittition,  ill  1835,  of  the  actual  Museum  of  the  Hunterian 
PhyMology  at  the  Royal  College  of  Sur<jeon',  for  the  costly,  cum- 
broU",  and  ill-lit  building,  with  its  three-dome<1  skylights,  which 
precedel  it,  liad  led  to  the  conclusion  that  the  light  l>e-.t  fitted 
for  a  museum  was  thit  in  which  most  would  be  reflected  from 
the  objects  and  lea^t  directly  strike  upon  the  eye;  and  this  wa< 
found  to  l>c  effected  by  admittance  of  the  li^ht  at  the  angle 
between  the  wall  and  nxvf.  But  this  plan  of  illumination  is 
l>04^ib!e  otily  in  galU-ric  of  one  storey,  or  the  top-n  jst  in  a 
n.ar.y-st  r.  yed  edifke.  .Such  .system  of  illumination  may  be 
seen  :n  every  galiei^'  of  the  nr.i  e-.tm  described  to  you  last  year 
at  Suansea.'s.ivf  Ih'  i-.-;  \\  i:  r-  -^l  .rrjy-  of  the  mate  bldyhalow 
the  '.ky-Ii;  one  wlin:li  necessitate  -ide  wmdows. 

I  u'pj  mi  acop.y  of  the  letter  fro-n  Sir  Henry  A.  Hunt,  con- 
veying his  conclusions  respecting  the  ]>lan  of  building  discussed 

wtn  him 

"4,  Parliamtnt  Slrrtl,  Stpifmbtr  25,  1862 
"  My  Dear  Sik, — I  return  you  the  drawings  of  the  proposed 
^^useura  of  Natural  History  at  South  Kensington.  In  .May  last 
I  told  Mr.  Gladstone  that  the  proba'ile  co-t  of  covering  live 
acre.-  with  -uitable  buildings  w  luld  be  almat  5oo,o.»;'.,  or 
10O,CX>: .'.  .icrc. 

"The  plan  [  rnposcd  by  you  will  occupy  al>Gul  four  acre-,  anrl 
wilt  c  1  t  a'li'Ut  ^^o.cx)/  ,  or  nearly  90,000/.  per  acre. 

"  llaviiii;  prc['.iie>l  s'-ctcbc-  -bowing  the  scheme  .sug'.:c-^tcd  by 
yoti,  I  have  licen  able  to  arrive  more  nearly  at  the  probable  cost 
than  I  had  the  means  of  d  ^ing  in  ^Tay  last.  Hat,  after  all,  the 
Jiffcri-ncc  is  not  great  ;  alihou'.jh  the  pre  cnt  estimate  is  a  more 
reli:\l  -;e  one  than  tlic  other.  It  is  right,  however,  to  state  that 
the  (li-;i  .-itinn  of  the  building  as  projwsed  by  you  will  i^ve  a 
greater  amount  of  acccjmmodalii.)n,  and  .admit  of  a  chcajier  m  )de 
of  constmction,  than  I  had  calculated  upon  in  May  (relatively 
with  the  space  intende<I  to  Iw  covered),  and  tfaereuire'  I  think 
your  \\\\\  iai'  better  adapted  tor  the  Museum  tima  tim  glBa  I 
look  the  liberty  to  .suggest  tu  Mr.  Gla«jLtone.. 

"  BUieaomo;  &c  , 
"(Signed)  HWRY  A.  Htnrr " 
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cd  an  cstiinntc  of  cost  for 
ii^pectioii  of  the  Report 


Sir  H.  A.  Hunt  had  prcvioosly  for 
the  ChanctUor  of  the  Exchfciucr  on 

and  plan  in  the  Parliamentary  paper  of  March,  1859.  The 
letter  to  which  I  refer  I  regard  as  an  antidote  to  soaepNlkas 
quotations  fr  mi  adverse  niembcrs  of  Parliament, 

The  "  irking  ])lan'i  of  Sir  Henry  A.  Hunt  were  subseqiietitly 
submitted  for  competition,  and  the  de^i^tu  of  the  accomplished 
aod  lamented  Capt.  Fowkc,  R.E.,  obtained  the  award  in  1864. 
His  untimely  death  arrested  farther  progress  or  practical  appli- 
cation of  the  prize  designs. 

Id  1S67  Lord  Elcho  pressed  upon  Um  Hohm  of  Ctominons, 
tkroagh  the  Hangcffora  Bridoe  CoomiltM^  fbe  Thamex  Em- 
bankment as  n  tit*  for  As  Now  Minan  of  Natual  Histoiy,  bnt 
onsoccesisfally.  The  debate*  tfaenoe,  nemthdcB,  caaaed  coma 
fnther  delay. 

Ill  lift  •  vott  of  tat  bc^nine  the  Mwem  Boild* 

iBfli  ot  Soolh  KaMUfjoB  «»  eamod  without  diwndon.  In 
«  vole  of  ag^OOW.  for  the  mme  bnilding  was  opposed  by 
Lord  Elciho,  botwu  cmied  by  a  majority  of  40  (85  against  45). 

Ob  the  demise  of  Copt.  Fowke  Mr.  Alfred  Watcrbouf;e  was 
wlcclod  IS  architect.  He  accepted  the  general  plans  which  had 
beCB  Mnctkined  and  approved  by  Sir  H.  A.  Hunt  and  by  Capi. 
Fowke,  and  I  took  the  Kbcrty  to  suggest,  as  I  had  previously 
done  to  Capt.  Fowke,  that  many  objects  of  natural  hist  ry  mi^;ht 
afford  !.ubjccts  for  architectural  oniament ;  and  at  Mr.  W  ater- 
house's  request  I  transmitted  numerous  figures  of  such  .i^  ct  mcd 
suitable  for  that  purpose.  I  sliall  presently  refer  to  tlu-  !  cauti- 
ful  and  appropriate  &tylc  of  architecture  which  Mr.  Waterhou^e 
selected  for  this  building,  but  am  tempted  to  premise  a  brief 
sketch  of  what  1  may  call  the  "Genealogy  of  the  ISriti-h 
Museum,"  or  what  some  of  my  fellow  labourers,  a^retal  l)  i.  ith 
the  actual  phase  of  our  science,  may  prefer  to  call  its  ' '  Phylrgcny.'' 

Sir  Hans  SUane,  M.D.,  after  a  lucrative  practice  of  his 
profession  in  the  then  flourishing  colony  of  Jami>ica,  finaliy 
settled  at  Chel-cJ,  and  tliere  accumulated  a  notable  maseum  of 
natural  history,  antiijuitie--,  medaU,  cameos,  &c.,  besides  a 
library  of  50,000  volumes,  including  about  350  portfolios  of  draw- 
ings, 3500  uiaiiu^cripts,  and  a  multitude  of  pritit'>.  'I'he'e  speci- 
mens were  specified  in  a  MS.  catalogue  of  thirty-ci^'ht  vulumes 
in  folio,  and  ei^ht  volumrsin  quarto.  Sir  Hans  valuexi  this  col- 
lection at  the  sum  of  So, 000/.  ;  l.ut  at  liis  deatli,  in  1 753,  it  w.is. 
found  th.it  he  had  directed  in  iiis  "  Will that  the  »  hole  should  lie 
ofTereil  to  Parliament  fi  r  the  u-e  of  the  public  on  payment  of  a 
minor  sum,  in  compensation  to  his  heirs.  This  offer  being  sub- 
milted  to  the  House  of  Commons,  it  was  aereed  to  p.iy  20,000/. 
for  the  whole.  At  the  same  time  the  parcnase  of  the  Cottooian 
Libmiy  ;u,J  of  the  Harleian  MSB.  was  included  illllio  Bill,^ 

The  fo.luwing  are  the  terms  of  the  enactment  :— 

Act  26,  GeoTi^e  //.,  Caf.  22  (1753).— ^Ainw  /X.  ana  X 
And  it  be  enacted  by  tho  Wthori^  afbiewid,  that 
within  the  cities  of  London  or  WettniDiler  or  the  nburba 
ihereoi,  one  general  repository  ihell  be  emtod  at  praiided  In 
inch  contnmiett  jilue  and  in  avdl  MMMr  tt  llie  truteet  hereby 
appointedt  or  the  major  pert  of  Ihoai,  at  a  ftneial  meetint' 
Mten*  led,  atadl  diiect  for  tho  noeplioa  aot  only  of  the  said 
anuenoi  or  oolloetkm  of  Sir  Hon*  Sloeiie,  but  aba  of  the  Cotto- 
■fan  Library  and  of  the  additions  which  haw  been  or  shall  be 
■ado  iheminto  by  virtue  of  the  last  will  and  testament  of  the 
aaid  Aithw  Edwards,  and  likewise  of  the  said  Harldan  col- 
laelion  of  nmnieripts  and  of  such  other  additions  to  the 
CMtunian  Library  as  with  the  approbation  of  the  trustees  by 
dds  Aa  appointed,  or  the  major  part  of  them,  at  a  general 
meeting;  assembled,  shall  be  made  thereunto  in  manner  herein- 
after mentioned,  and  of  such  other  collections  and  libraries  as, 
with  the  lit^e  npprobation,  shall  be  admitted  into  the  »aid  general 
MpoaiK  ry,  which  several  collections,  addittons,  and  library  so 
received  into  the  said  general  repository  shall  remain  and  be 
preserved  therein  for  public  use  to  all  poMerity. 

"  (X.)  Provided  always  that  the  said  mu<eum  or  collection  of 
Sir  Han^  Stoane,  in  all  ita  braikcliei,  shall  be  kept  and  preserved 
tMother  in  the  said  general  lepoidlory  whole  and  entire,  and 
with  proper  narks  of  diatfawtioa.*' 

'  la  his  I'li'-r  n(  FcKrunry  14,  1751,  lo  his  friend  Mann,  IloraM  Walpole, 
ihcO  Memtrt  f  r  I.j-nn,  »nu»; — "  Vou  «aicc  guess  h-iw  I  tmploy  my 
tiaSbdUrfly  M  prcxnl  in  the  giunlianship  of  cnibr>'D«  .ind  corVir-ilicUs. 
gjg  Haas  Staan«  is  dead,  aoa  has  oiaate  tnc  (me  i,(  ihc  iru^K-r'.  of  liii 
niucum.  vbich  u  10  b«  otrcred  for  twcntjr-tbousanU  puuod^  to  ihc  Kim  niA 
AvUunciit  and  (in  dcfaull  oF  utceftnts)  to  the  Koyal  Actdcmics  of 
Patcnburg.  Uerliii,  Paris,  and  Madrid.  He  vahied  ilat  luUMKt>n  ihouiaiid. 
and  <u  would  iuiy  one  who  lovet  hippopotaaiiisi^  Aaifcs  villi  one  aar.  and 
nidcrv  i  ,^  k-resc.  I  he  kin^  hai  laBMid  liiwwif.  nyiw  Iw  did  ao« 
tUsk  ihM  ih^rc  were  iucni>'  ihjusaod  pauadahiriM  TViasBiy.  Letter 
n  Honcc  Moao,"  8«o,  voL  iv,  |k.  ja. 


The  tnjstcps  appointed  under  the  Act  are  of  four  cla-'-es  s 
Royal,  Ofticial,  Family,  and  Elected.  The  first  class  includes 
one  tiustce  a('p>  inled  by  the  Sovereign  ;  the  fecond  class  includes 
the  l  ord  Arthtii>hii]i  of  C  ^intoi Ipury,  the  Lord  High  Chancellor, 
the  S)  caker  of  the  !!■  u  c  uf  Commons,  and  twenty-two  other 
high  ofTiciaJs  and  presidents  of  societies.  The  three  first  in  this 
class  are  de^ignated  "  Principal  Trustees"  aitd  in  them  is  vested 
the  patronage  or  appointment  to  every  salaried  office  save  one 
in  the  British  Mnscum  ;  the  exception  being  the  Principsl  Libra- 
rian, who  is  appointed  by  the  Sovereign.  Of  the  Family  Tnis> 
tees,  the  Sloane  collections  are  now  represented  by  the  Earl  of 
Derby  aad  tho  Earl  of  Cadoem,  the  CottoniMi  lAraiy  bgr  the 
Rev.  Franda  Anncatcy  and  ue  Rer.  Vmcia  Banhnr  Amadqrt 
tho  Harleian  mannscripts  by  Lord  Henryt  C.  G.  Gordoo- 
Lmmos,  M.P.,  and  by  the  Right  Hon.  GtatgtA.  F.  Cavendish 
BentiBGh,  ll.F.  Amonc  the  Elccifld  t!nwlees  honoMcd 
BBBO  of  Walpole,  aoockiod  with  the  ori^  of  tho  Bri^ 
Musenm,  is  continued  by  the  Ririit  Hon.  Speootr  Hootio 
Walpole,  M.F.,  to  whom  the  requisito  Parliamentary  hwihuai 
of  the  Museum  is  usually  eoofideti. 

I  may  call  attention  to  "the suburbs  of  London  or  Weatnain* 
ster  "  as  one  of  the  localities  specified  in  the  original  Act  of  Far* 
liament,  and  snch  situation  was  selectad  for  the  locality  of  tik* 
Library  and  the  Mmeum.  The  Goitmaaant  issued  lottery* 
tickets  to  the  amount  of  300,000/.,  out  of  tho  profits  of  whidl 
the  20, coo/,  for  the  Sloanian  Mnteoni  WM  fMtd  and  purchase 
made  of  a  suitable  building,  wilh  eoBl%BOM  fptmm  for  its 
reception  and  the  lodgment  of  keepers. 

To  the  north  of  the  metropolLs  about  midway  between  the 
two  cities  of  London  and  Westminster,  there  stood,  ]n  1753,  an 
ancient  family  man<ion  called  Montague  House.  This  is  defined 
by  Smollet  in  his  "  History  of  England  "  as  "one  of  the  most 
ranjjnificcnt  edifices  in  England."  '  Its  style  of  architecture  v  a* 
that  of  tho  Tuillerics  in  Paris.  From  Lf  mlon  it  w  as  shut  off  by 
a  Icily  hriok  wall,  in  the  middle  i.f  \Oiii:h  was  a  large  orna- 
mental gatew.iy  -t:  '!  I'^dgc,  through  which,  in  niy  earhcr  years 
as  a  student  uf  naluriil  history,  I  have  often  p;iss  J  t' 1  m-j  cct, 
through  lite  kindness  of  the  then  keepers  of  mineralogy  and 
zoology,  aBdMBheaotieBOi^theSloBMaaaadiobaaqMolly  oddod 
rarities. 

To  the  north  of  Montague  House  were  the  extensive  garden.*, 
beyond  which  stretched  away  a  sylvan  scene  to  the  ^^lojies  of 
Hichgate  and  Hampstc.ad  Hdls. 

The  original  location  of  the  ISritish  .^Iu  cum  was  more  a^art 
and  ren;ote  from  the  actual  mc'.ri';n:ili-.  ami  c.i  y  < T  access 
than  is  the  present  Museum  of  Natural  Historv  at  the  West 
End. 

The  additions  to  the  natural  history  lerie*,  which  accrued  from 
1753  to  1833,  together  w  ith  the  growth  of  other  department', 
nece&titated  provision  of  corresponding  con.<ervative  and  exhibi- 
tion spaces.  These  were  acquired  by  the  erection,  on  the  site 
of  Montague  House,  of  the  present  British  Musenm,  the  architect, 
Sir  Sidney  Smirke,  adopting  the  Ionic  Greek  style. 

The  extent  of  space  aiTorded  by  this  edifice  in  comparison  with 
that  of  iu  predecessor  was  such  as  to  cnnndar  aooavietion  that 
it  would  suffice  for  all  subaeauent  addiboiia.  The  diOoillv  la 
our  finte  iwten  aad  Kmled  capaci^  of  bokiM  forward  ia 
eaempK&Bd  fa  aedi  MM  as  NcwCdlega  at  OxCh^  Nawcaad^ 
New  Street^  Vow  Bildsc^  ftc^  as  if  nolhiiiK  wea  cfor  to  pow 
old;  and  ttoaaaieiosmetad  power  of  oetlook  afeeli  oar  pet- 
vision  of  nqekaaenta  of  apnea  for  ever-gtowiitf  eollecdons. 


Tie  Printed  Book  Depntment,  which  took  the  Ikm's  share  of 
the  then  new  Britisb  wnsemn,  found  itself  compelled  in  the 
Murse  of  one  generation  to  appropriate  the  quadrangle  left  by 
Smirke  in  order  to  admit  light  to  the  vindows.of  .the-gal]erie% 
looking  that  way  or  inwards. 

From  analogy  I  foresee  that  some  sncwiinr  of  0^110  majr 
exemplify  human  short-sightedness  in  my  limit  of  denuuidto 
acres  for  the  growth  of  the  ptcieot  Mitseum. 

However,  these  aCMSi  after  conflicts  stretching  over  a  score  or 
more  of  years,  have  at  last  been  acquired  for  due  di>|  l.iy  am! 
facilities  of  study  of  the  subjects  of  Section  I). 

Amongst  the  works  of  architectural  art  which  adorn  the 
metropolis,  Westminster  Abbey  and  St.  PauTs  Cathedral  stand 
supreme.  Of  later  additions  may  with  them  be  named  the  noble 
example  of  the  Perpendicular  Gothic  selected  by  If.-ury  for  the 
Houses  of  Parliament,  and,  1  may  be  permitted  to  add,  the  new 
Law  Courts,  which  cxempU^T  m  nofa  ttm9  «f  til* 

Tbirteenth-ceatory  Gothic. 

•  Ed.  iSiSt  p.  JJ* 
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Mr.  AlfM  WateAoBMh  R.A.,  Cor  the  rttUntion  of  the  phm* 
nd  nqabaaeiiti  of  our  Muenra  of  Natural  Histoiy,  has  choMB 
M  adaiMilioii  sf  the  ltoaMl*«rcfaed  Gothic,  Roioanesque,  or 
Son^  of  the  twdfth  centniy.  No  style  coold  batttr  lend  it«clf 
,  to  Ike  iiitnklnctiont  for  legitunate  ornainentalten,  flf  the  endles<i 
beentifal  varieties  of  form  and  surface  sculpture  exemplified  in 
the  Milttttl  and  vegetable  kin^om«.  But  the  skill  in  which 
these  variatia  have  been  selected  and  combined  toprodact  nnity 
of  licb  cfliKti  will  «««r  pradain  Mr.  WateihoWe  ei^Rfliie 
maateiy  of  his  art. 

I  need  only  ask  the  visitor  to  pause  at  the  grand  entrance, 
before  be  passes  into  the  impreuive  and  rather  ^oomv  vestibule 
which  leads  to  the  great  hall,  and  prepares  him  for  the  flood  of 
light  displaying  the  richly-ornamented  columos,  arcales,  and 
gallerie'i  of  the  Index  Maseum. 

In  the  construction  of  a  building  for  the  reception  anil  pre- 
servation of  perishable  objects,  the  material  should  be  of  a 
nature  that  will  least  lend  itsdf  to  the  absorption  and  retention 
of  moisture.  This  material  is  that  artificial  stone  calleil  terra- 
cotta. The  conij-Hictness  of  texture  which  fulfils  the  |  iirp  i  e  in 
rclatio:!  dryness  is  also  especially  I'.ivfuralilc  fur  .i  ]ii;Ij1ic 
edifice  sn  a  metropolitan  I'lcality.  The  micri.scnpic  rcccpt-iclcs 
of  l  it  [article^  on  the  polished  sarface  of  the  terra  cotta  slabs 
are  rcriucc<l  to  a  minimum;  the  influence  of  every  sluiwcr  in 
di^pl  icinj;  those  partidcs  it  maximised.  I  am  saii  .;'.;iiif  in  she 
expectation  that  the  test  of  exposure  to  the  Iximion  .arm  1^(•hcre 
durinf^  a  period  ci[u.i!  t  i  that  which  has  elapsed  since  ['.c  com- 
pletion of  Harry'-i  richly  ornamented  palace  at  Westminster, 
n  nv  so  sadly  1  lackened  by  soot,  will  speak  loudly  in  favour  of 
Mr.  Waserliou-e's  adoption  of  the  material  for  the  construction  of 
the  National  Museum  of  Natural  History.  A  collater.al  a<lvan- 
tage  \<  the  facility  to  which  the  moulded  blocks  of  terra-cotta 
lend  themselves  to  lb*  kind  «f  «»n*'WfmnMffli  to  wUdi  I  iHwe 
already  referred. 

In  coticluiiiiiL;  the  al  ive  sketch  of  the  development  of  our 
actual  .\Iiiscum  of  Natural  History,  I  may  linally  refer,  in  the 
terms  of  our  modem  phyloi;erii  ts,  1  1  tiie  iricni'ile  rvnU  iiccs  of 
"ancestral  structures.  '  In  the  arehitcc'.ur.il  d'.ta;!s  of  the  new 
Natural  History  Museum  you  v  ;II  !i  l  i  but  one  char.-.ctcr  of  the 
primitive  and  now  extinct  mu  eum  retained,  viz.  the  Central 
Mall.  In  Montague  House  there  were  no  galleries,  but  side-lit 
saloons  or  rooms  of  varving  dimenston.'i  and  on  different  storeys. 

In  its  successor,  the  Mnaenm  developed  on  its  site  at  a  later 
period,  we  find  galleries  added  :  that,  for  example,  which  was 
appropriated  to  the  birds  and  shells  being  300  feet  in  length. 
This  architectural  organisation  still  exists  at  Bloomsbarv. 

The  MMsenm.  which  mny  be  said  to  have  budded  off,  has 
risen  to  e  sdli  higher  grade  of  structure  after  settling  down 
aft  Seadt  Kami^tan.  In  its  anatomy  we  find*  k  U  tme^ 
due  ceatid  baH  md  long  side-lit  galleries ;  bnl  la  adiflflaB  to 
these  inksrited  strwctturea  we  disean  a  scries  of  i 
gtUeries,  naaiiasllac  «  dewtopaacBtd  advaoee  in  the 
admlarfon  eff  aai  >  eaasewiwt  adaphHton  of  the  walls  as 
wdlaaOe  floor  to  AeMeda  oledihUoB.* 

Sbodd  the  8eetioo»  as  iBd  fiie  Aead^aiSedes  Sdenooa  b  ida^ 
tfon  totbe  paoagedtM,  Uadlf  ooadanesaAainlkatioatohoBan 
oootrintnoei  of  the  corrent  ganealogical  or  phjnogenetk  language 
appUad  to  vital  atiiMituies,  jroor  President  need  haidly  own  us 


ameeietioa  of  tiie  vaat  superiority  of  every  itep  in 
wbdi  is  manileited  in  exuting  as  compated  vrith  eitinet 


And  thus,  sensible  as  far  facalty  may 

ipnliend  them,  thai  organic  adaptations  tmnscend  the  best  of 
those  eoae«vcd  bv  the  ingenuity  of  man  to  folfil  his  special 
needs,  be  would  ssk  whether  analogy  does  not  legiiimaiely  lead 
to  the  inCerenoe,  for  organic  phenomena,  of  an  Adapting  Cause 
eperatlBg  in  a  oarresponding  traasceudent  d^ee  ? 
In  ecndiMieii,  I  am  moved  to  lemark  that  a  Moseom  giving 
and  1^  for  adcquato  display  of  the  national  treaseres  of 


*  fiattaaaWbte  f<-y[t  (AniuUet  dtt  S(ifn<ti  SaltirtUtt.  18*9)  to  an  iUui- 
tltllllO  tf  taa  UBsiy  uf  compouiion  or  of  plan  in  Oph»lopi>d»  aod  Ver. 
tebralM,  by  bcnJiJi<  one  of  the  laiier  »o  an  to  iirinj;  the  [wlsis  in  ctwttact 
with  the  natx,  aJ»>cale'i  >>y  Gfcffroy  St.  Hilain.  Curicr  ilut  not  deem  it  too 
trivial  ta  call  tn  architcctan  10  cluadaic  his  objectuHK.  "  La  iomfetitiim 
tl'mmt  maitfim,  c'tu  U  »aaibl«d'aMH«tBm««e«  ckambm  qui  I'y  trouv* ; 
«t  aoa  /Urn.  la  diapodlieB  redpraqat  da  en  apfMmmrni  c«  de  c«i 
caaaiDica.  Si  deux  mauaa*  eootenueDt  chacunc  un  vctiibule,  un«  anii- 
•iMmtirc.  UIW  chanbrc  k  coucher,  un  taJon,  et  uiw  »allc  it  niaager,  on  dinut 
que  leur  cemfotitiim  ttt  U  mfme  ;  «  u  cetie  chamlnr.  ce  uian.  &c.. 
ftaient  au  raeme  ^cage  arrangifs  dans  le  mcm«  raani^rc,  on  diraic  auna  que 
)fat /lam  tst  k  mimt.  Maii  ti  leur  ordrc  <iait  dilKrent,  n  de  plain-picd 
s  dcs  maiwi.  c«i  piteM  taieot  pUc^  dani  rauir*  aax  <iaga  inc- 


BmiM'ai 


Natand  History  n»y  be  expected  to  

progiremof  BiMogyas  tocondooe^  if  not  call  for,  a  natsatheof 
the  dmOMtrnmss  attending  its  ftenwtioa  hi  the  Reooids  of  iim 
British  AssodaiioB  Car  the;-*   


OUR  ASTRONOMICAL  COLUMN 

Encke"s  Comet. — We  continue  the  eplioineris  of  this  oomet 
in  the  contracted  fona  adopted  in  Nature,  vol.  xxiv.  p.  392, 
from  dm  caleniationB  of  Dr.  O.  Backlwad  of  Pnlkowai— 

It.A.  OacL  IiOf;  AMaacc  ftnm 

h.  a    t.  9m.  Sanh. 

Sept.  2  ...  4  *3   4  +35  S3  2      01659  ...  oxMtt 

4  •••  4  3«  »7  •■  30  35"9 

6  ...  4  40   7  -  37  '9'2  •..  0'1493  -  Q'jWS 

8  ...  4  49  38  •■  3S  3'o 

10  ...  4  59  56  ...  38  46  8  ...  ©"IJI?  ...  9*9525 

12  ...  5  II   6  .  .  39  30  3 

14  ...  5  23  16  ...  4»  '2'8  ...  0*il>t  ...  9*9173 

16  ...  5  36  32  ...  40  53  3 

18  ...  5  51   I  ...  41  30  9  ...  oi09>6  ...  9*8805 

20  ...  6   6  51  ...  42  4*1 

22      6  i.\    7  ...  42  30  9  •••  010709  ...  9«|39 

24  ...  6  42  S4  ...  42  49  3 

26      7    3  13  ...  42  56-3  ...  010474  ...  9*8089 

28  ...  7  25   o  ...  42  49  3 

30  ...  7  48    5  -  42  24-9  ...  0^19  ...  9*77J6 

Oct.    2  ...  8  12  13  ...  •f4i  40*4 

In  1S48,  when  the  perihelion  passage  occurred  eleven  days  kter 

than  it  will  do  m  the  present  year,  the  comtt  wa.<  remarked  to 
be  "just  virilile''  to  the  naked  eye  at  Hars-ard  observatory, 
U.S.,  on  the  morning  of  October  9,  when  the  theoretical  inten- 
sity of  light  was  4*3,  and  it  was  "  plainly  visible  "  to  the  naked 
eye  on  the  morning  of  November  4,  with  an  intensity  of  9"5, 
llie  latter  b  a  greater  value  than  will  l>e  attamp  t  at  ihi-  appear- 
ance, the  maximum  l)ein|»  7*5  on  November  9.  On  October  lO 
the  calculated  brightnc^.s  will  be  equal  to  that,  when  it  was  just 
visible  without  the  telescope  in  1848,  but  nioonli'.jht  will  interfere 
at  the  time.  For  about  four  weeks  after  Sep^einlier  10  the 
comet  will  not  set  in  London.  As  we  have  already  stated  it  will 
be  nearest  to  the  earth  on  October  II,  and  In  periheiioa  on 
November  15. 

[Since  the  above  was  in  type  wc  learn  from  Mr.  A.  A. 
Common  that  he  detected  F.ncke's  comet  with  his  three-feet 
rellrctor  at  F.aling,  shortly  before  midtiiijht  on  .S.iluniay  last. 
On  the  following  night,  when  it  was  better  seen,  iu  diameter 
was  about  2*,  and  there  was  a  central  condensation  of  light.] 

Schauulk's  CoMtT.— This  comet  will  soon  be  well 
observable  in  the  other  hemispbere.  The  follouing  track 
depends  «pon  elements  wbkh  Dr.  v.  Heppeiger  has  caicnlated 
toAwDsttti— 


Lof .  dutanoe  Intensity 
h.    m.  g     ,       tnm  Earth,    of  Hghl. 

Sept.  I  ...  13  30-0  ...  -f-ii  27  ...  9-8329  ...  12  5 

S  ...  13  527  ••■  +  I  4«  ••  9"896S  •••  8'5 
9  ...  14    77       -  5  32    ■  9"9^  57 

13  ...  14  181  ...     10  52  ...  0-0198  ...  3*8 

17  ...  14  25-7  ...     14  56  ...  0-0725  ...  2*6 

21  ...  14  31*4  ...     18   8  ...  0*1191  ...  1-9 

25  ...  14  36*1  ...     ao  43  ...  o-i6ot  ...  1*4 

29  ...  14  40*0  ...     22  51  ...  0-1962  ...  lYI 

Oct   3  ...  14  4»'5  ...     aa  41  ...  0-3384  •••  •** 

7  ...  14  46-6  ...  -26  16  ...  0*3569  ...  o< 
The  intensity  of  light  on  July  i%  dw  datoofthoEnk  BfUopeHl 
observation,  is  taken  as  unity. 


NOmS 

The  Royal  Garden*:,  Kew,  have  just  reoeivcd,  tbroa^  the 

kind  exertions  on  their  behalf  of  Sir  Ferdinand  von  Mndler, 
K.C.M.G.,  F.K.S.,  Government  B<itanist,  Mtliwume,  perhaps 
the  moat  remarkable  Australian  Cycadaceouii  >tcm  which  has 
ever  been  imported  into  this  country.  It  is  about  four  feet  high, 
five  and  a  half  feet  in  circumference,  and  wdglis  alraat  sis 
bnndtedwdght  niathe  type  of  a  new  spcdaadaaeribedllfVOB 
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Midler    Mini-Mami*  Movrtt,  in  Iwimmt  of  Mr.  Cfantl«s  Moore, 

F.I..S.,  tin-  I>iiPCf"rnf  H  t.Tiic  G.irdcn,  Syilney.  Theonhibi- 
lion  (  f  t«o  stems  (o(  vvhich  ;lut  5ccurett  for  atiJ  cut  to  Kew  is  one! 
in  the  Queensland  Court  «t  the  Melbonme  Exhibition,  fcems  to 
bavt  drawn  aitention  to  the  ipecief.  The  plants  appear  to  have 
been  obtained  f iwb  tlie  wwlriiwe  dirtrkt  aen-  Sprinfwre  in 
Queensland,  where  tpecimens  iiafe  been  leen  twenty  feet  in 
height,  with  >  girth  of  kix  feet  font  Inebes,  cones  roeasuriag  (wo 
to  three  feet  in  lenfjth,  nnrl  leaves  seven  feet  long.  The  stem 
at  Kew  has  ticen  placed  in  the  Talin  llou^e.  wliere  it  cm 
norodjr  (ail  to  be  an  e1){ect  of  interest.  It  i»  in  excellent  con- 
dition, and  tben  is  evwy  nnwn  to  bope  tbat  it  will  in  time  push 
a  new  crown  of  leaves.  Bnt  even  if  it  dooi  not  it  will  at  any 
rate  form,  .is  Sir  reidloMid  TOU  HncUcr hu  oiggpited,  * «niqae 
museum  specimen. 

The  Catttfe  contains  Ae  oAtdal  notice  of  the  appointment 
of  a  Royal  Commission,  con»-ifting  of  Mr.  Dcnihard  Samuel- 
xon,  M.r.,  K.R.S.,  Prof.  M.  E.  Koscoe,  P.C.L.,  F.R.S., 
Mr.  Philip  M.ii:nu«L,  Mr.  Johii  Sbg?,  M.P.,  Mr.  Swire  Smith, 
and  Mr.  William Woodall,  M.P.,  "  to  inquov  into  the  imtmction 
of  tbe  bdnstrial  classes  of  oertani  Ibreign  eonntries  in  tecfaniea] 
udolber  !<ilijccts,  fur  the  purpose  of  comparison  with  that  of  the 
oorresponiling  classes  in  this  ci>unlry ;  and  into  the  influence  of 
soch  instruction  on  ninnlactiiring  wmd  other  indnttriet  at  Iteaie 
and  abroad." 

The  Queen  h.xs  signified  her  pleasure  to  confer  upon  Mr. 
MaeCr  rni.ic,  of  St.  Thomas's  Hospital,  Honorary  Secretary- 
General  of  the  late  International  Medical  Congress,  the  honour 
of  knighthood. 

The  Meteorological  Station  to  l>c  erecteti  at  Pavia  will  In- 
nnder  the  direction  of  Prof.  Cantoni,  who  will  establish  a 
s'ation  for  terrestrial  phyiics,  for  the  inTe«tigation  of  the  in- 
fluence of  Iicat,  light,  electricity,  &c  on  vcselation  in  general, 
■ad  -Maw  nnilieationa  in  particnhni  and  alas  for  the  efaaana- 
tioB  of  tiR-diumal  and  annual  varlatlaas  of  terrestrial  magnetiw. 

Tax  acicnii&e-aolMtty  of  Pads  ia.at  present  alnuatcsdasmly 
oonaentrstad  on  eileatfiei^,  aad  the  Pans  filadnsit  inhibition 

v'ill  hiive  a  scientific  signttcOMB "SrUdl  is  qalle  ttnawa] .  The 
iniiL^Mvc  l!n=;  \iccn  taken  by  the  German 'Government,  which 
has  sent  scvi  r.il  [  rofc  sor=;  to  deliver  lectures  on  (he  objects 
eahibiteJ  by  that  nation.  Dr.  Christian,  of  the  Phjsialo- 
gieal  MnseuB  of  BcrHn  Univcnity,  glm  ciplaaatiaaa  e««ry 
day  at  two  o'clock  of  the  galvanometen  on  the  Sienien<i 
system  constnicted  by  him.  On  Monday  M.  do  Moncel, 
Member  of  the  Institute,  HdivcrcJ  .i  lecture  on  Telegraphy  at 
ten  o'clock  in  the  morning,  and  conducted  his  audience  through 
the  galleries  to  visit  the  instruments  described  by  him.  Other 
lectures  have  been  advertised  for  tlie  different  days  of  the  weelt 
from  An^tt  29  to  September  3.  The  Bifaibition  waa  opaaad 
to  tlie  Press  la>t  Friday  and  to  the  public  last  Satnrday,  at 
ll%ht  from  eight  U>  eleven. 

Tm  electric  tramway  in  Paris  has  at  length  hegan  to  woric, 

.ind  ha-,  several  limes  L;one  ImckwariU  ar.i!  f.  .-v  ar  '  A  in'^lc 
overhead  lulie  was  tried  at  first  to  toin  i  y  iI.l-  ciiitcit,  1  iil  it  wa> 
f'lund  impns-ililc  to  insiil  i!c  (Mc  mil  by  «hich  it  rctiir;i'.  1.  Two 
overhead  copper  tubes  are  now  U'^cd,  along  each  of  which  at 
the  bottom  runs  a  longitndioal  slit.  A  wire  psssing  ttmnigh 
the  slit  is  attached  to  the  traasear  iieaealh,  aad  above  to  a  small 
wheel  which  runs  freely  in  the  capper  inhe.  Aa  the  car  advances 
it  draw-  A.i-yx  the  liiile  wheels  thiBqgh  sadi  tnb^  aad  tlms 
maintains  ilu:  connection. 

A  MvifBni  of  wativasof  Tiem  dd  Fadfo  ai«  at  prssent  at 
the  JanUn  d'Accltma>«tion  in  Paris. 

Tks  Fiendt  Government  have  resolved  to  grant  a  subvention 


for  tmling  a  stalae  in  FIraache  Com^  to  Claude  de  Joulfiroy  as 
the  htventar  of  ileam  vessels.  The  French  Aeaddmie  dcs 
Sciences  at  its  last  slttiiig  adopted  a  report  of  II.  da  Z^esreps  in 
favour  of  JoulBoy'a  claim  to  that  diMiaGlloB  'and  to  4p«blic 

gratitude. 

The  new  botanical  lecture  theatre  of  the  University  of 
Edinburgh  wa-^  u-cd  by  Prof.  Dickson  for  the  first  time 
during  the  past  rammer  se»ion.  It  is  built  from  the  plans 
of  Mr.  Kohertson,  of  H.M.  Board  of  Worlds,  and  is  a  large 
octagonal  building  lighted  from  the  roof  and  bjr  windows  on 
six  side  Tt  u  seated  for  600,  and  had  this  year  to  contain 
.■50 'lu  lcnt-.  The  acoustic  arranfjement-.  are  perfc  t.  TJie  o' 
lecture-rnim  has  been  converted  into  a  general  Ul>oratory,  while 
the  former  laboratory  becomes  a  private  room.  The  praelieal 
teaching  has  been  oondnctcd  as  fonnerly  by  Mr,  Geddcs,  lectmer 
on  Zoology  in  the  School  of  Medienit^  assisted  by  Mr.  JT.  M. 
Macfarlane,  B.Sc.  Besides  the  u*ual  elementary  cla'g,  a  clasc 
for  advanced  workers  has  also  been  started,  n  con^itlerable  num- 
ber of  inve-tig.itions  have  been  pr  seciitc  I,  mid  iistruction  in 
drawiag  has  been  provided.   The  latter  arrangement  baa  been 

The  tsrelKh  meeting  of  German  Anthropologists  was  openad 
at  Ratisbon  on  Aqgust  8  by  the  president.  Prof.  Fknaa. 
Some  150  members  were  pnsoat  Hie  seerebHy,  hnf  .  Ranhe, 

read  the  report  on  the  widely-extended  activity  of  the  Society. 
Prof.  OhlcnschbjcT  (Mnnich>  spoke  on  the  Roman  epoch  iti 
n.ivaria  anil  llic  cxcav.ill  .11,  in  ''.e  K  cr.in  burial-ground  neir 
Ratisbon.  Other  addrcs«e^  were  delivered  iiy  Professors  von 
VirtilOW,  Tiichler,  Undset,  Gro;>',  Mehlis,  Klopfleich,  SchaafT- 
hansm,  Vater  aad  Tortile.  The  neat  meetingoplaoe  will  he 
Franhtot 


The  aeeond  aieeting  of  Anstriaa  Anthnpolagte  took  phce 

at  Salzbtirj;  on  August  12-16.  Some  tyo  fftknn  wata  piweat, 

princiinlly  German-,  Norwegian:,  and  Ru9<ifans.  'Of  eminent 
scientific  men  we  may  mention  Prof,  von  Virchow.  the  travellers 
Dr.  Uolub  and  Dr.  Xachtigal,  l^of .  Steub  \  Munich),  and  Prof. 
Johaanas  Jlanlce.  Count  Wurmbrand  wa*  elected  president,  and 
Bansi  von  dar  Sackcn  vioe^ptcsident.  Addresses  ware  dalivutd 
by  Tfewn  Piliuingcr,  Mneh,  and  ziiiner  on'the  aucicut  IiihaU* 
tants  of  Xoriciim,  which  the  former  two  i^\<\  were  Gcrman-s : 
Ilerr  Zillncr  however  believed  them  to  Live  Ijccn  Kelt-.  Or 
the  second  day  Crown-Prince  Rudolf  took  part  in  the  meeting 
Count  Wurmbrand  spoke  on  the  development  of  the  fonm  of 
bronies  aad  clqr  vetneb,  Hcrr  Wolderidi  on  prAhtotlc  dqgs 
Ilolnb  on  the  South  African  negro  tribes.  Kerr  Maifta  reported 
on  the  discoveries  near  Schaml>erg,  and  Professors  von  VirdMW 
and  SchaatTh.T.iscn  had  an  animated  debate  on  the  jaw  of 
Nentitscbein.  Other  addrev«es  were  delivered  by 
TIsAler,  I.uschan,  von  der  Sacken,  Miillner,  I 
The  tLsual  excursi^Mis  ;erniinate<l  the  meeting. 

The  death  is  annonnced  of  Prof.  I,.  Spangentierg,  directm-  nf 
iJiatedmical  VersHchsanst.ilt  and  Professor  of  the  Fngiiwering 
Sciences  at  the  Technical  Hig^  School  of  BezUa.  He  died  on 
August  6  Isst 

The  celebrated  Egyptologist,  Brngsch  Pacha,  has  changed  his 
reaideaee  from  Cairo  to  BsiUn,  where  be  will  lactate  at  the 
Univeraily. 


The  Banopeaa  VieesCoaeal  at  TehesaK  lelegRafhe  to  Can- 

stantiaopte  on  August  97  thai  Tchesme  xrA  Ohio  were,  on  the 
night  of  the  96th,  vinited  by  an  earthquake  still  more  terrible  tl«a 

that  -.1  thr  y.\  if  .\nri!.  Tlie  de-truCVrm  .  f  1  1  ■  1, •  ■  ty,  l,e  says, 
is  considerable,  and  the  inhabitants  are  in  ilr-j.nrr,  C<n»tet»- 
poraneuusly  with  the  shocks  of  earthquake  ftdt  at  Cblo  and 
Tcfaennc^  the  catth  at  Zaate  is  lepui  ted  to  have  soddeoly  gi*«B 
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out  intense  he«t,  accompanied  by  a  strong  breeze  from  the  east, 
caosing  mnch  alarm.  These  phenomena,  however,  fubslded 
immediately.  On  the  24th  in»t.  the  entire  i-Und  wa<  enveloped 
in  miadkt,  clouds  fnm  the  west-iaath-w-eit  obKori^g  the  sea 
flniB  Man  ulil  disk.  tUam  of  oddned  lams  also  fed 
lliRH||hoit  ite  Wawili 

A  s«VBKB  shodc  of  OKtliqiMriieh  rqnnted  to  hat  baen  ope- 
rieiMxd  In  ttie  mining  diitriet  of  Totwnl,  in  NottinglMiiKbire^ 

.about  noon  on  Friday  last.  Ib  OM  of  the  pits  belon;^in<;  to  the 
Stanton  Ironworks  Company  the  miners  were  so  alarmed  at  the 
shock  and  the  accompanying  noise,  that,  thinking  an  ezplo.sion 
had  ocienmd,  they  nuhed  to  the  aonlh  of  the  pit  In  the  Pear 
Tree  Tnn,  Pkddey,  brieics  were  removed  iron  the  chimney,  and  the 
snnie  thing  wa<  noticed  in  a houie  at  Teversal.  The stntion-nmstcr 
at  the  latter  village,  while  sitting  in  hi*  house,  was  thrown  from 
hi»  seat  by  the  shock,  and  a  quantity  of  pla-itcr  wxs  detached 
from  tl)C  ceiling.  There  was  no  explosion  in  the  mines  or  other 
drenmstance  to  account  for  the  phenomena,  and  an  upheaval  of 
the  floor  of  one  of  the  pits  indicated  that  the  eante  of  disturbance 
ma  beiov  the  wor'^ings.  One  of  the  pits  b  430  yaids  deep. 
The  shock  travelled  in  a  north-west  direction. 

Trs  pragmnme  of  the  Conpess  of  Gcman  Antiquarians, 
which  win  meet  at  FVankfort  on  September  11  15.  has  now 

been  published.  On  the  nth  the  tucnty-five  years  jnbiloe  of 
the  Frankfort  .\ntiquarian  .Society  will  l>e  cel<;br.ite'l. 

The  pr.ifc'sor&hip  of  Naiural  History  .ind  Gcol  )Uy  at  [l>c 
Royal  Agricultural  College,  Circiices'or,  \ticant  by  the  resi.;ii;i- 
lion  of  Prof.  M.  G.  Stnart,  has  been  filled  by  the  appointment 
of  Mr.  AUen  Hsrlier,  late  of  tte  Zodogkal  Station,  Naples. 

One  of  the  exhibits  at  the  International  Medical  and  S[\iii;ary 
Exhibition  was  a  "Compact  School  Collectioo  for  Use  in 
Teaching  the  Chemtitiy  of  Foodi^"  snggested  by  W.  Stephen 
Mitehel!,  M.A.  This  f  irm  of  case  has  been  arr.^nged  for  the 
purpose  of  affording,  at  a  low  cost,  help  to  tcacliers  in  giving 
demonstrations  on  the  chemistry  of  foods.  The  Iciding  idea  is 
that  the  teachers  will  be  able  to  have  on  the  walls  of  their 
adtaalnKuns  the  actoal  eiijteu  they  are  talklnt  abont,  and  the 
children  will  be  fiuniliariaed  by  having  alwsgw  baCore  theat,  not 
simply  words  or  diagrams,  but  mnpiea  oflbe  tilings  themselveE. 
.Mr.  MitcheU  IfpHcves,  as  he  stated  in  a  paper  read  Ijcfbrc  the 
Society  of  Art*  and  the  Domestic  Economy  Congress  held  at 
Uirmingham,  that  with  such  diagrams  as  he  showed,  having 
lines  of  diflersBt  lengths  to  represent  qmatitici^  srcatcr  aooa. 
raey  of  the  knowledge  of  quantities  can  be  eoovefed  than  hf 
showing;  the  measured  t-|ii:intitit.'s  in  heajv!  a-=;  i*;  the  plan  adopted 
at  licthnal  Green.  This  dues  not  get  over  the  difficulty  of  shew- 
ing the  gases.  Teachers  mubt  learn  how  to  prepare  these  to 
show  to  tbeir  dasass.  The  apparatas  and  materials  for  doing 
this  are  not  eoatir,  andaic  dMibtd  in  "SUmngaMmlairy 
Primer"  pnbUahcd  by  Macadnan  and  Co.  The  cases  are 
arranged  wttb  a  sBdii^  pandl  in  front,  so  that  the  t>ottles  can 
be  taken  out 

At  Castrop  (Westphalia)  a  mtcor      otMmd  in  tba  Mrth* 

enn  sky  on  July  30  at  8.1$  p.m.  Tt  moved  In  the  dhrection 
from  noith-west  to  south-wndi-cast.  A  meteoric  stone  weigh- 
ing about  5  lb:,  fell  in  the  Immcitiatc  vicinity  of  a  field  laliourer, 
and  penetrated  into  the  ground  to  the  depth  of  i  metre.  It  was 
intensdjr  hot,  and  was  afterwards  fijrwarded  to  Heir  Oberberg- 
radi  Rnf*  at  DortMnndt  b  wkosa  posNSiiaB  it  aeir  ia. 

Ok  Angnal  ij  (he  welMaMni  Rinfcuor  of  Phiikv  Dr. 

Wilhelm  Wel>er  of  Cnttingen  Onlvmllgp,  edebnUed  the  day 
when,  fifty  years  ago,  he  was  called  to  that  Vni««nity  from  Halle. 
He  is  now  seventT'^evcn  yeais  of  »st,  and  faetnnd  mtB  n  few 
years  ago. 


I  A  TERKIRLE  cata>.trnpfic  ha|)pened  on  Aogot  l6at  RsBlidasd 
I  (Rhenish  PrusM.t).  .Suddenly  the  so-called  Breaande  Bof 
!  opened  to  the  extent  of  some  sixty  to  one  hundred  square  netKB 
and  threw  np  gigantic  flames.  A  boose  standiniE  near  aak  into 
the  bnming  gulf,  and  its  inmates  unfectnnatelf  perishnd.  It  is 
believed  that  the  di'^nster  was  ciused  bgrthtt  ignition  of  petroleum 
gas  rising  from  a  petroleum  vein  in  the  depth  of  the  mountain. 

Apropos  of  the  forthcoming  erection  of  a  monunr.ent  to  Sauvagc 
at  Boulo^ne-'ur-Mor,  it  may  Ih'  mentinnotl  iliat  r.  rival  claim  to 
the  invention  of  the  screw  propeller  has  been  set  up  on  behalf  of 
a  pers-)n  named  Dallery,  also  a  Frenchman,  whose  grand, 
dang^tter,  it  is  allsj^d,  has  snbmitted  certain  evidcnoe  to  the 
Acadfoie  dex  Sciences,  showing  that  her  gnndfalher,  who  died 
in  1S35,  t  1!:  .  r.:t  a  paloiit  a^  1<^"K  ^go  as  1S13  for  certain  con- 
trit-ance^,  moUidlng  a  screw  propeller  and  a  tubular  boiler.  M. 
dc  I.cs'^cps  is  of  opinion  that  although  Dallery,  like  Fauchon, 
had  long  ago  conceived  the  idea  of  the  screw,  yet  it  is  to 
Sanvage  that  tlie  credit  is  dm  of  lunriae  been  the  first  to  apply 
it  to  practical  purposes. 

Tmi  foUowii^  candidates  have  batn  snccnsshl  in  obtaining 
Royal  Eahiliitions  of  50/.  per  avnnm  eacii  for  three  years,  and 

free  admi?*i)n  to  the  ciurse  of  instruction  at  the  following 
institutinni ;  —  I.  The  Normal  School  of  -Science  and  Royal 
School  of  Mines,  .South  Kcn^iiiijton  and  Jcraiyii  .Street,  Lon 
don — ^Thomas  Mather,  aged  twenty-four,  pailem  maker,  Man- 
ehealtr ;  Alfred  Sntton,  twen^-one^  cq^bie-fiitar,  Brighton ; 
William  H.  littktMk  amnlSH^  Mndentt  Bristol,  a.  The 
Royal  College  of  Sdenee,  Dnblin— Atthnr  WbitweD,  nineteen, 
ex-pupil  teacher,  Nottingham  ;  Frederick  J.  Willie,  ci>;htcen, 
sladent  Bristol ;  Christopher  J.  Whittaker,  twenty-one^  pattern 
maker,  Accriogton. 

Mr.  E.  I!.  Tvi.oR  requests  u-  to  mmtinn  that  the  portrait  of 
Andaman  l-.lamlers  in  his  "  .^nthropologT,"  p.  88,  which  was 
reproduced  in  Mr.  Wallace's  review  in  Nature,  vol.  xxiv, 
p.  242,  is  from  one  of  the  admirable  aeries  of  pfaotocmpbs-tafctn 
in  1872  by  Dr.  G.  E.  IMbrm,  now  of  fbe  ArmyMeiiica!Bdw<a, 
Netley  Hospital.  By  inadvertence,  the  cut  in  qncstion  t«-as 
printed  In  the  ".Anthropology"  withoirt  reference  to  Pr. 
Dob^on.  Fli^  paper  "  c^-n  the  Andamans  and  An  lamanc«c  '  in 
vol.  iv.  of  the  Jmimal  of  the  Anthropological  Institute,  «^tch 
gives  m  atwwiiit  nf  Ms'visit  to  (ha  nallvns  In  fhcir  finest^liam^ 
is  ilhtstrated  witib  a  set  of  three  portrait-froaps,  wUdi  di««r 
perfectly  their  pecaliar  and  homogeneoos  race-type. 

Missss.  Casrix  Alfo  Co.  ham  issned  the  fir«t  part  ol 
"an  entirely  new  and  revised  edition  "of  Dr.  Robert  Brown's 
"Races  of  Mankind,"  under  the  title  of  "The  Peoples  of  the 
Werid." 

PifTLioxBitA  ha«  »a<ie  its  appearaaoe  in  Hrnigarian  «ine« 

yuds.    Its  occurrence  in  the  district  of  Si61Ss  ITrdo  (Torda 

Comitat)  has  been  oO'cially  5t.ited.  Alvi  in  the  .Swiss  canton 
of  Neufchiitcl  it  is  spreading  to  an  alarming  extent.  The  vine- 
yard* of  Grand -SacooM,  Calosnbier,  and  La  Coadm  are  fast 
snoenmbinfi  to  the  plague. 

ML  SVNYKOS,  an  Athens  merchant,  has  recently  given  100,000 
firanas  Carhnildinc  n  mnssam  at  Oipmpia. 

Tin  ci '-v^tnicliori  of  another  great  Alpine  tunnel  which 
should  linn^  I'arii  and  the  North  of  P'rance  into  more  direct 
communication  with  Italy  than  is  afforded  by  the  existing  tunnel 
throsti^  Meat  Cnai*,  i<  mdsr  oonskleratkm  with  the  Frsaeh 
Oovemnsnt,  fhe  projects  indidln^  not  tnSff  one  fhruuKh  Wont 
Blanc,  but  also  through  fhe  Simplon  or  the  Great  St.  Bernard. 
It  is  not  likely,  h  .wever,  that  the  latter  will  meet  with  much 
encouragement.  The  luniicl  under  :'[.<■  Simplon  would  be 
60^719  feet  long,  while  that  onder  Mont  iilanc  is  only  44,192 
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fe«t.  As  connected  with  mher  Alpine  tunnels,  Mont  Cenis  is 
40,093  feet,  and  Si.  Gulhar't,  48,952  feet.  The  Simplon 
wonld  therefore  lie  lon^e^t  nf  i-l  ;  V  ut,  ■  ni  tho  Dther  h.Tiid,  it 
would  be  on  a  lower  level  than  the  others,  the  entrance  at 
Britf  oidjr  tt33  feet,  and  that  at  Iielle  2253  feet  above 
the  sea  lercL  The  entnDces  to  the  M<nt  Bbnc  tunnel  would 
be  3345  feet  at  Mont  Quart,  and  4215  feet  ■!  Entrives  above 
the  sea  level.  The  Bardonneche  eiitrance  to  Mont  Cenis  is 
3970  feet,  ani]  that  at  Modane  3799  feet,  while  in  the  case  of 
die  St.  Gothard  tunnel  the  northern  entrance  at  Goschenen  is 
j^jS  fieet»  and  the  loiithecii,  at  Airolo,  3756  feet  above  the 
tea.  Thttf  the  Mont  Cenis  tmniel  b  dmiter,  but  330  feet  higher 
than  the  Mo:',t  lilanc,  while  the  Simplon  would  be  about  half  as 
long  again,  but  about  looo  feet  lower.  Supposing  that  the 
operations  won M  :  -•  n  nducted  at  the  wuio  rnte  as  they  have 
been  at  St.  Gothaid,  the  boring  will  uke  4218  dajs,  or,  worlcing 
«t  bodi  ends,  S109— Mariy  ib  yean. 

additions  to  the  Zoological  Siiciety's  Ganiens  tluring  the 
put  week  include  two  Guinea  Baboons  {Cymxcf'kalus  sphinx),  a 
Gfivet  IfdBkcjr  {Cerciipilktcu]  p-isti'-viridis,  var.)  from  West 
Africa,  presented  by  Mr,  Lionel  Hart;  a  Macaqoe  Monkey 
(Aftuarut  (ynomolgus)  from  India,  preiented  by  the  Rev.  George 
CuflTe;  two  Arabian  Gazelles  {GauUi  .irii'iVa),  three  Domestic 
Pigeons  {Columba  anas)  from  Arabia,  prea'Uteil  by  Mr.  Reginald 
SSohirab ;  two  Common  Squirrels  (Sciurui  vul^^arii),  Dritish, 
prascnted  by  Lieat*CoL  F.  D.  Waten,  82nd  Regiment ;  a  Col- 
brad  PfeecBiy  (ZWrafpCw  t^api^  tnm  Qatan^  pitiieied  by Capt 
W.  P.  Ward  roper ;  a  Ring-tailed  Coati  (Vt^uiMrw/i)  from  South 
America,  presented  by  Mr.  I..  IT.  Haworth  ;  a  Cinereous  Sea 
Eagle  (ffaliaftui  (iWiiA'tA  from  Norway,  presented  by  Mr.  James 
Ashbury  ;  a  Red  and  Uluc  Macaw  (jlra  mtuao)  from  South 
America,  presented  by  Mrs.  Supple ;  two  Common  Barn  OwLs 
(5iMr  fammn),  British,  pmenied  by  Mr.  C.  T.  Foster ;  an 
Upland  Goose  {BemSela  magittamkd\  fmm  Sooth  America,  pre- 
scntcil  by  Mr.  \.  Nesbitf  :  tnn  Cnrninon  Ke«.trels  {Tinnuriiulu; 
a/auJiirius Uritisb,  prcscntc-i  by  Mr.  J.  lidwarUs  :  .-v  Bonnet 
Monkey  yA^anitiis  radi,i!us)  from  India,  a  Common  Afarinoset 
{HafaJtjaechm),  from  South- East  Brazil,  deposited;  two  Euro- 
lieaa  Scops  Oiris  [Setft  giu),  European,  poidMsed.  Amongst 
tte  additioiu  to  Ibe  Insectarium  daiiflg  the  sum  period  aielarae 
of  Ae  Common  Butterfly  ( I'anma  C.  a^m).  Lobster  Moth 
{Staurof'U!  /agi).  Pale  Tussock  Moth  {Orgyia  fudiltunda') — the 
so^olled  Hop- Dog — Diptken  orion,  J/\Uiat  prasmatta,  and 
DeQephila  tMpkerbia  and  gtlBt  abo  a  perfect  insect  of  Cholus 
firiuit  being  tbe  third  kamni  ouqde  of  this  species,  origtnaUy 
oesenoea  mn  speonwns  c^uraa  b  u  flKBMMionse  it  nign* 
gate.  The  present  specimen  was  fbvnd,  UMlcrsialiareoiidition.<!, 
by  Dr.  Wallace  of  Colchester. 


SOCIETIES  AND  ACADEMIES 

Paris 

Academy  of  Sciences,  August  22. — M.  Jamm  in  the  chair. 
— The  following  papers  were  read  : — Meridian  observations  of 
.<anall  planets  and  of  Comet  b  1881,  at  Paris  Olxervntury,  'hiring 
the  second  quarter  of  1881,  by  M.  Moucbcz  —  Kcni  ir -.-  on  M. 
Jamin's  note  on  comets,  by  .M.  F.iye. — t)n  spectrum  an.ilysii 
applied  to  conicts,  !iy  the  same. — On  the  n.inite  of  the  repubivc 
force  exerciscil  by  the  sun,  by  the  same.  He  associ.ited  it  long 
i}:o  with  the  viate  of  incandescence  of  the  sun  :  .md,  in  an  ex- 
perimeni,  r:ire  gaseous  matter  made  liiQiinoiis  by  means  of  an 
indnction-'^park  was  repelled  by  an  incande<cent  plate  at  a 
sensible  distance.  .Some  Ihoi-ght  this  not  decisive,  however; 
for  the  (jasf  lu-  jjntler  init;h!  liecome  more  conductive  through 
heating,  that  the  ctTpi:;  1  ■  1  ervetl  if.iffhl  be  a  si>rt  of  obscure 
discharge.  M.  Faye  invitee  )iliv.icist^  t  1  M-.o  up  the  matter 
afres-h. — On  the  interior  state  ul  tlic  tcrrotrial  gh>be,  by  M. 
Roche.  Supposing  the  globe  formed  of  a  nucleus  or  wlid  block 
nearly  homogeneous,  covered  with  a  lighter  layer,  of  density 


geologjically  dwim  to  be  ahoat  3  in  rdatioa  to  \ 
It  poiitblo  to  biiHnfai  Ae  fennl  nfaes  of 
flatteofaui^  if  h  be  eoosideied  dnt  tlw  iatcrior  andew  has 
aoUdUied  and  taban  its  definitive  form  nnder  inflocMe  of  m 
nWkM  less  nptd  iImb  that  now  aainatiog  the  eaidi.  The 
eeslnd  falodi  Is  probably  lik*  meteorie  ifoa In  spedfie  nmvity, 
while  the  envdoping  layer  is  eoaaparsble  to  a^iths  of  stony 
nature,  with  little  iron. — On  the  irredocible  co-variants  of  tfic 
binary  quartic  of  the  eighth  order,  by  Prof.  Sylvester. — On  a 
new  species  of  Ciwus  (Ciijk/  RMhtana,  Planch),  from  th»  interior 
of  Sierra  I.eone,  eapalilc  of  Iicaring  the  winter  of  ^t«^seillca,  by 
M.  Planchon.  Its  endunmco  is  .i  matter  of  temperament,  and  a 
pr>v>f  of  the  extent  of  the  scale  of  resistance  to  cold  and  heat 
which  some  plant.s  posses,  and  which  often  upsets  all  prevision. 
The  .\mcrican  Vitis  riparia  livei  sixty  milfs  north  of  Quebec, 
and  is  also  found  in  the  sub-tropical  Southern  States.— -Oo  the 
laws  of  formation  of  cometary  tajLs,  by  M.  Schw  e  loff.  Starting 
with  the  existence  of  an  infinite  number  of  ponderable  j>artic!e. 
in  cele  tial  sjiace,  he  shows  that  those  with  parafxilic  orbits  have 
mist  chance  of  collision  and  consequent  heating  and  dis;)e^^l^>n. 
The  sudden  vaporisation  of  solids,  due  to  paN-n^je  aiB  iri^ 
theni  if  a  comelary  nucleus,  generates  the  c.-invt,iry  in-:.iih>^i;-, . 
The  velocity  of  propagation  of  visible  w.ivc,  acc  lmpl:^vln^«;  the 
nucleus  is  equal  to  the  velocity  of  the  nucV-us  it^clf  .it  \Xvi  m  mc:!: 
of  departure  of  these  waves.  The  imxnn  nn  of  into  >;ty  of  a 
cosmic  wave  i.s  found  in  the  tangent  to  the  01  it  f  the  tiucletisat 
the  point  of  departure  of  the  wave.  With  these  t'ui  laivs  -he 
seeks  to  explain  the  phenomena  ol)served. — On  a  particular  ca^ie 
of  the  theory  of  motion  of  an  inv.iriahlc  solid  in  a  resistant 
medium,  liy  .M.  Will  iito.  — ^^.  Tri  vc  communicated  the  re^ul'.* 
of  some  exjicrimcnts  as  to  the  cITccts  prodnc«l  by  shunts  in 
telephonic  circuits.  — .Solir  nli-erv.aiion^  at  tlie  Koy;\l  Oliscrva- 
tory  of  the  Roman  College  during  the  first  qu.artcr  of  iSSi,  by 
P.  Tacchinj.  After  the  secondary  minimum  in  the  end  of  last 
year,  the  .sul.Tr  activity  resumed  its  course  towards  the  maximum. 
The  distribution  of  protuberances,  Ac,  was  the  sa.ne  as  in  the 
last  quarter  of  iSSo. — Observations  of  .solar  s;x)ts  and  facul.'e 
in  April  to  July,  1881,  by  P.  Tacchini.  A  minimum  of  spots 
ocenired  in  May,  and  an  exceptional  maximum  in  July  ;  now, 
the  actiritT  is  anew  at  a  minimum.  Daring  this  year  $eTeraI 
periods  of  abundant  frequency  have  recurred.— Spectroscopic 
studies  on  eooets  h  and  1 18S1,  by  M.  Tbolloa.  CwMt  t  seems 
to  be  almost  wholly  gaseoos.  The  brightnem  of  tfw  Inad  nd 
tail  of  dw  eonets  seems  to  vary  nndfy  and  tmifarmly  with 
distance  InnB  ttM  son  ;  arguing  that  foeir  wlilto  li^  is  alsMst 
wholly  refleated  nnlight.  Tn«  siowiwaB  of  wmtioa  of  tfw 
band  speetram  is  imdnst  the  riew  tiiat  Oe  eoneluy  ele- 
meats  are  leadawd  lacaadcaceDt  by  caloriiie  action  of  tbe 
smL  The  comcM  have  probably  a  light  and  heat  of 
their  own. — Reseaiclies  on  ibe  telluric  lines  of  the  solar 
spectrum,  by  M.  E^xoff.  Sending  a  strong  electric  beam 
thro«Ch  iSm.  of  Siqoeoa^  vaponr,  and  increasing  the  leuioti  to 
6  atm.,  the  qiectnm  was  notably  changed  in  aspect.  The 

ia  the  eatreme  red  he  thinks  fundamental  for  aqac 
vapoor,  and  lie  is  going  to  examine  it  in  detail. — On  the  < 
ence  of  a  new  metallic  element,  actinium,  in  the  zinc  of  1 
merce,  by  Mr.  Phipson. — Note  relative  to  a  new  series  of 
phosphates  and  arseniates,  bv  MM.  Filbol  and  SenderetK. — 
Fixation  of  bypochlo''ous  aciis  on  propaigylic  compounds,  by 
M.  Hctuy. — On  the  abnormal  presence  of  uric  acid  in  the 
salivary,  gastric,  nasal,  pharyngeal,  .sudoral,  and  uterine  secre- 
tions, and  in  menstrual  bloo<^;  diagnostic  and  therapeutic 
indications,  by  M.  Boucheron. — Observations  dniiBg  %  '  * 
Storm  on  June  25,  1881,  by  M.  Lairoque. 
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THE  STUDENT'S  DARH'/X 

Tiu  Student's  Danuin.   By  Edward  B.  Avding, 
Fdlov  of  University  College,  London.  InternMional 

Library  of  Scii:noe  ami  Fteethought.  Vol.  IL  (Loadoii: 
Annie  liesant  and  Charles  Bradlaugh,  1881.} 

SEVERAL  months  ago  iro  reviewed  the  first  vohnne 
of  this  series,  and  now  in  reviewing  the  second  wc 
are  still  of  opinion  that  the  promoters  of  the  scries  arc 
niatakoi,  so  ixx  as  they  may  have  the  fnlefests  of  science 
&t  heart,  in  associating  their  endeavours  to  render  science 
popular  with  their  systematic  onslaught  against  theistic 
belief.  In  itself  science  has  no  necessary  relation  to  any 
such  belief:  it  is  neither  theistic  nor  athetstic;  it  is 
simply  extrarthebtic.  It  is  bat  an  extension  of  common 
experience,  and  as  such  has  to  deal  only  with  the  facts  of 
ordinary  knowledge  without  at  any  point  being  able  to 
escape  from  the  sphere  of  the  phenomenal ;  in  so  fiv  as 
any  inferences  are  extended  from  this  domain  they  are  not 
scientific  but  met-i physical.  Therefore,  although  it  may 
be  of  use  in  the  interests  of  "  Frecthought  "  to  represent 
iGtence  as  not  merely  neutral  but  native  in  its  bearings 
upon  rdigion,  the  attempt  to  do  so  is  delvteientai  to  the 
interests  of  science  ;  so  far  as  it  may  be  successful  it  ran 
only  tend  to  increase  the  suspicious  dislike  of  scientific 
Icnowlcdge  IfUcb  large  masses  of  the  general  public  are 
already  too  apt  to  harbour.  Still,  as  the  leading  object  of 
the  "  International  Library  "  is  no  doubt  that  of  advancing 
anti-thcistic  dogma,  its  promoters  arc  probably  careless 
whether  in  so  doing  they  are  either  loyal  or  just  to  the 
cause  of  sdene^  under  whose  banner  and  in  whose  name 
'  they  profess  tn  march. 

but  beyond  recording  our  dissent  from  the  unreason- 
able and,  from  our  point  of  view,  pernicious  association 
of  "Science "  with  "  Freethougbt "  which  is  being  carried 
through  the  *  Internationa]  Library,"  we  have  nothing 
further  to  .1  .  with  this  matter  ;  in  these  columns  we  have 
only  to  deal  with  the  science,  and  so  shall  not  again  refer 
to  die  imthougfat,  aldioagh  it  may  be  noted  as  a  curious 
illustration  of  the  contrast  between  "the  solid  ground  of 
nature"'  and  the  quicksands  of  speculative  thinking,  that 
one  of  our  most  recent  reviews  was  that  of  a  book  by  Dr. 
Lauder  Brunton,  ndio  is  oertainfy  no  less  an  authoiity  in 
sdenoe  than  Dr.  Aveling,  and  whose  whole  object  was 
seen  to  be  the  exact  reverse  of  that  which  appears  in 
"  The  Student's  Darwin,"— vit,  to  show  that  Darwinism 
Is  M«  opposed  to  tbeisoL  For  ouTKlves,  it  is  needless  to 
add,  we  hoM  that  the  theory  of  evolution  resembles  all 
other  scientitic  theories  in  having  no  point  of  Intimate 
contact  with  any  ulterior  question  of  metaphysics,  further 
titan  that  of  removing  from  metaphysics  certain  erroneous 
aigoments  previously  based  upon  imperfect  knowledge. 

Dr.  Aveling  has  been  a  diligent  student  of  Mr.  Darwin's 
books,  and  on  reading  his  epitome  of  them,  even  in  the 
most  cursory  way,  one  is  more  Aan  ever  amased  at  the 
enormous  fertility  of  Mr.  Darwin's  work.  At  every  page 
one  feels  how  nuagre  the  epitome  is — often  little  better 
than  an  index— and  yet  for  more  than  300  pages  the 
index  nms  en  sliowing  as  in  a  sketch  what  the  mind  of 
one  man  has  accomplished,  till  the  reader  who  is  able  to 
Vol.  xxiT.— Ka  619 


remember  how  many  and  minute  are  the  deuiis  which 
the  index  embraces  is  glad  to  agree  with  an  introductory 

remark  of  the  writer,  "It  is  well  that  all  of  us  shouH 
know  at  least  the  outline  of  the  work  that  has  been  done 
by  this  man.  For  as  the  name  of  Chaucer  marks  the 
fourteenth,  and  the  name  of  Shakespeare  the  sixteenth 
century,  so  probably  will  the  name  of  Charles  Darwin 
mark  the  nineteenth  <  t  nf.iry  in  the  years  to  come." 

The  object  of  the  "  Student's  Darwin''  is  thus,  as  its 
audior  says,  to  furnish  a  brief  sammary  of  the  main 
results  of  Mr.  Darwin's  labours,  and  as  the  abstract  has 
on  the  whole  been  well  made,  it  ought  to  be  found  useful 
for  any  one  who  has  not  time  to  read  for  hinsdf  the 
originals.  It  would  have  t>een  desirable  to  have  gone 
less  into  mere  description  nf  species,  and  more  fully  into 
the  theor)-  of  their  origin ;  for  no  one  who  is  likely  to 
read  the  book  will  profit  by  the  former,  while  the  chief 
object  of  tbe  ''Student*s  Darwin**  ought  to  be  that  of 
renderin;.,'  a  r;irefu!  and  complete  abstract  of  Darwinism. 
Yet  thib  is  far  from  being  the  case  in  the  book  before  us 
When,  for  instance,  we  have  the  arguments  from  Classi« 
fication,  Mocphology,  Development,  and  Rudimentary 
Organs  alt  compressed  into  less  than  two  pages,  it  is 
evident  that  the  ;inalysis  is  becoming  much  too  scanty  ; 
and  in  fact  no  one  depending  for  his  information  upon 
this  analysis  alone  coidd  fbrm  any  just  idea  of  tbe  mass 
of  evidence  in  favour  of  evolution  and  natural  selection 
which  Mr.  Darwin  has  collected.  This  fault  is  the  less 
pardonable,  because  it  cannot  be  pleaded  in  excuse  for  it 
that  the  audunr  is  pressed  for  space,  sedng  that  throughout 
the  boolc  he  every  here  and  there  devotes  a  paragraph  or 
two  to  bad  attempts  at  "fine  writing,"  which,  besides 
being  blemishes  from  a  literary  point  of  view,  absorb  a 
number  of  pi^es  wUch  might  have  been  profitably  de- 
vntcd  to  a  further  expositkiii  of  what  be  properly  terms 

"  the  miii^ittim  opus." 

Dr.  .Aveling,  however,  everywhere  exhiUts a  just  esti- 
mate of  Mr.  Darwin's  powers,  as  a  few  quotations  may 
suffice  to  show.    "From  these  pages"  {i.e.  those  of  the 

Mono;.naph  of  the  Cirripedia)  "the  student  will  turn  with 
renewed  reverence  for  the  great  gcneraliser,  who  is  so 
patient  and  so  completely  master  of  detail."  "Precon- 
ceived notions  are  not  for  him.  He  states  the  arguments 
for  the  conclusions  that  would  strengthen  the  position  of 
the  great  theory  of  evolution  only  less  clearly  than  he 
states  those  that  tell  against  that  theory.  Ko  man  was 
ever  more  of  judge  than  he ;  no  man  was  ever  less  of 
advocate.  .  .  .  The  obligations  of  Charles  Darwin  to 
other  workers  in  the  same  field  as  himself  are  always  paid 
with  a  cordiality  and  courtesy  that  must  be  as  gratifying 
to  them  as  they  are  natural  to  him."  "  Only  thirty-four 
years  and  the  man  who  has  produced  the  new  thoughts  is 
still  among  us  !  To-day  tlicy  form  part  of  the  accepted 
creed  of  scientific  thinkers.  ...  To  those  who  remember 
how  few  of  the  great  have  beheld  with  their  own  patient 
eyes  their  own  greatness  in  some  faint  (Kgrcc  recognised 
during  their  own  lives,  their  own  thoughts  accepted  as 
true  gnides  by  the  thoughtful,  assuredly  Aere  is  cause  for 
comfort  here."  "  Looking  back  over  them  again  "  (/>. 
the  whole  series  of  works), "  we  cannot  fail  to  be  impressed 
with  tlxMe  two  large  attributes  of  genius  that  are  especially 
his — unrivalled  powers  of  observation,  unrivalled  powers 
of  generalisation.    And  the  homage  that  we  pay  him 
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to  as  l<in'^  ahsnlutely  not  the  liands  which  the  spectrum  of  the 
comet  exhibited.  But  when  a  ssimller  coil  waa  einplr>ye<l,  and 
more  particularly  when  its  l  uter  holix  of  long  thin  \vjrc  was 
replaced  by  another  of  short  thick  wire  (specially  prcpareii  for 
the  experiment  I,  m  l  die  S]iarks  thereby  lowt-reiJ  in  intcn-ity  to 
fuch  a  degree  as  trosa  i ' of  an  inch,  to  be  cap:>ble  of  oi  ly 
|>;i>Mng  through  o  2  irch  -if  air,  then,  when  employed  to  illu- 
minate the  same  olctiant  ga-.  vacuum-tube,  besides  the  Nands 
■ecn  before  (hot  tn  w  u  ore  faintly),  another  set  of  bantls  ap- 
I  cared,  which  were  exactly  tho-e  of  the  comlusiion  of  oial-ga-i 
and  air,  of  Ronsen  I  umer",  blowpipe  Aame<!,  blue  ha^e  of  all 
carbo-hydrogea  flames,  and  finallv — ttttt  Prof.  C.  A.  Yonoe, 
M.  Fi^vd,  the  AslroiKmicr-Koyal.  W.  H.  If.  doiicK  and 
otbew— of  Tebbntt'i  great  comet  of  i88i. 

S>  noni  ttis  eondcnsatioa  of  testimonies  I  praiiuae  tint  no 
other  OBMhiiiton  to  to  he  drawn  than  that  the  cteetrial  dix- 
ehaiipe  ptimeating  the  whole  lee(th  of  a  oomet't  tail  mnst  be 
iomeUiuie  eaoeedinKly  weak  in  intensity and  the  gentlemen 
who  eai|  wy  declriaily  lit  up  gas  TCenm-tttbcs  in'tbeir  labon> 
toriei  aiaat  do  their  spititii^  witfi  them  in  flnuremudi  more 
(;entlf,  if  tterwanid  mlly  Miive  at  wiwt  goe»  on  in  covntary 
vxiMenoea.  The  fallowing  UMptian,  too^  duly  meotioocd  by 
I'r  T.  Yoni^,  to  Ml  ceneial  nik^  Mean  to  tend  in  the  nnw 
direction.  For  he  itatet  ''that  while  the  etidenee  a>  to  the 
identity  of  the  flame  and  comet  ipeetm  to  abMil  ownlielniiMfc 
the  peenHer  ill^kfined  appearaoGeoldweoHMtaB^hindlietttii 
time  of  the  eomctfa  g^ceieat  hii^iBeit  ii|  howevov  Mimrthli^ 
which  he  has  not  yet  socceeded  te  imitating  with  the  flnae 
spectrum," 

6.  "  Certainly  not,"  we  may  add  to  this  mo^t  hootjt  CDn> 
fewion  ;  for  as  the  comet's  grenter  brightness  near  iti  petflidien 
passage  C'>uld  hardly  be  due  to  anything  ebe  than  a  temporay 

increase  in  the  intea>ity  of  its  illumbating  electric  currents,  tliat 
would  tend  to  bring  out  the  tmbe-trt  of  carburetted  hands  to 
interfere  with,  and  spoil  the  neatncas  aad  sbarpttesa  of.  the  s^ 
called  T/om/- bands,  and  would  certainly  imply  a  qoality  or  tei»> 
perature  which  does  not  exist  in  any  known  simple  flam^  hot 
is  found  in  the  spark  of  even  the  smallest  in<luction  coil,  unless 
some  special  means  are  taken  to  damp  down  its  intenMtr. 

I  have  long  wished  at  this  Ob^enratoiy  to  try  a  »  hole  cnorse 
of  electric  illaminations,  as  of  the  old  friction  machine,  Holtft's 
machine,  nj«i<icm  dynamo-niachine,  coils  in  variety,  and  what* 
ever  is  capable  of  giving  out  electricity  in  anyvi-ible  lumincras 
shape  ;  but  the  ^tate  of  miserable  starvation  in  which  thin  Royal 
Observatory,  Edinburgh,  is  kept  throughout  all  its  braadies  \if 
Govemmeat,  ami  their  continued  neglect  of  the  applications  of 
their  own  "  fiiwrd  <if  Vi^•tor^  "  to  "  etideaviiur  to  obtain  justice 
to  thi'  <  ih>  crvatory  " — the  very  word";  of  the  l.tst  public  remit 
from  the  Hoard  meeting,  of  which  the  vencrahle  Dancan 
McLaren,  then  M.l*.  for  Edinbur){h,  was  chsirman — i-revent 
any  important  apparatus  being  purcba>ed,  or  even  obtained  on 
loan,  to  prosecute  the  inqdiicfl  which  the  science  of  the  times 
demands.  PlAZZI  SMYTH, 

Astronomer.  Royal  for  ffmillMd 

Royal  Observatory,  Edinburgh,  August  99 


t»4ay  is,  I  am  assured,  Iwt  the  feeblest  of  utterances 
M  compand  with  the  heartfelt  gratitude  and  wondeni^ 
pnite  that  wOt  be  the  leward  of  this  great  thinker  in 

those  future  times  when  the  very  lowliest  in  the  Lind  shall 
have  full  grasp  of  the  meaning  of  his  teaching,' '  &c 

On  the  whole,  the  "  Student's  Darwin  "  deserves  to  be 
successful  in  its  object  of  popularising  Mr.  Darwin's 
worlc  The  great  bar  to  its  usefulness  will  be  its  need- 
lessly aggressive  tone  townrds  religion,  which  is  sure 
greatly  to  lessen  a  circulation  whi<^  it  might  otherwise 
hsvtt  had.  GaoRGB  J.  Bomanis 


LETTERS  TO  THE  EDITOR 

\T%lEd&or  Jots  not  hold  himself  respmisiblt  fyr  ofinions  txfrastd 
iff  Ait  <Qrresfwtdtnts.  Xtilher  can  he  underlaJtt  to  return, 
«r  to  corrtspond  with  the  -vriltrs  of,  rejttted  meuiusirtpts. 
Ac  MotU€  is  taken  of  anonymous  fommunifatiens. 

^Tk*  Editor  urgmtfy  rei/ues/s  corre:fottJents  to  keep  their  Utter: 
as  short  as  (utisxhle.     Tf-.e  praiure  crti  his  spaee  is  so  ^exit 

^nmmat^m^m^  '/'i'rwur  to  emtm tkt  afp&iranct  tv*n 

Tebbutt'a  Comet— Origination  of  its  Proper  Light 

Whii  r  there  seems  now  no  doubt  that  the  honour  of  being 
the  discoverer  of  the  great  comet  of  1881  belongs  without  oue-*- 
tion  to  that  life-long  and  mtiit  persevering  ob  crver,  as  well  as 
successful  computer,  (  fcoinet<,  in  AuvtnUM.  Mr.  j.ilin  Tcbbutt, 
three  communications  i%hich  chance  to  have  arnvnl  hire  this 
morning  from  dilfercnt  coiiritriL'^  contain  most  diver  e  ideas  of 
the  nature  of  that  |  urtiou  ut  the  comet's  light  which  uuiversal 
spectroscopic  observation  proves  is  inherent  to  the  comet  itself, 
indicating  the  exbtence  there  of  carburetted  gas  of  some  kind, 
and  is  ouite  diatinet  froos  dtt  concomitant  wank  lelicolion  of 
solar  ligiM. 

I.  In  Abl>^  and  Chaaoine  Moigno's  Lm  Mendes  for  August 
25,  that  excellent  physicist  in  Paris,  M.  Jamin,  is  represented  as 
staling  that  the  eiMMt's  eatbKNtMd  gas  could  be  rendered 
"properly"  looifaoos  fl^y  In  tim  nMdes,  viz.,  eitlicr  by  com> 
bnition  or  aluhlo  dfaehsinai,  "  If  by  combustion,"  aaya  he, 
<'how  did  it  iint  take  fire?  what  keeps  up  the  fiie  perpetually? 
and  bow  are  the  nutmials  of  the  comet  kept,  hi  aach  a  nre^  mm 
hcceming  red-hot,  and  then  giving  out  quite  adlffigi«BkapMlnBn 
to  any  that  has  vet  been  ofaMrrmd  ?"  Wbenfore  he  ooncMea 
that  the  cause  of  the  "proper"  tight  of  tiw  oonet  is  die  illml' 
nation  of  its  eomtiwsnt  molecules  bv  ilsttrie  discharge,  as  in 
the  gas-vacBum  tubes  of  ev  Ishoralonw. 

3.  But  next  comes  a  pamphlet  from  that  aoeomjnlisbed  spectro* 
soopiAt  and  astronomer.  Prof.  C.  A.  Young  of  Princeton,  New 
Jersey,  U.S.,  setting  forth  that  the  bands  of  carburetted  gas 
seen  in  the  comet's  spectrum  do  most  admirably  and  exactly 
agree  »ith  the  combustion-hands  of  coal-gas  and  air,  as  seen 
in  a  Bunsrn  burner  or  a  blowpipe  flame,  or  in  the  blue  base 
of  all  carbo  hydrogen  flames  known ;  while  tbty  dfl^  on  Itw 
contrary,  most  eniinently,  markedly,  and  ^htfatfly  dtlHrw 
from  the  bands  of  the  spectra  of  the  same  gases  as  seen  in  ns 
vacuum-tabes  when  illumined  by  eleetrie  mchaige.  And  uis 
conclusiun  of  the  eminent  American  physicist  ii  eonfirsMd  by  a 
pamphlet  just  received  from  M.  Fievcr,  the  spectroseoilic  observer 
oftnie  re-' riianised  Royal  Ot>servatory  of  ISrussels ;  as  was  also 
announced  at  the  very  time  of  the  comet's  appearance  by  the 
present  most  acutely  observing  Astronomer- Royal  at  Greenwich. 

3.  What  then  !  Is  M.  Jamin's  theory  of  the  comet's  proper 
light  liciiig  entirely  due  to  cleclricil  illmnination  utterly  over- 
thrown, .ukI  the  celestial  phenomenon  given  over  to  a  pmcc  i  f 
combuvtii  n,  the  mrre  mention  of  the  necessary  details  of  which 
snftices  to  vhow  it  ridiculous  and  impovsible  ? 

4.  Not  yet,  1  venture  to  think.  We  ought  to  di>criniinate  in 
Stlch  a  ca  c  ino>t  carefully  between  electricities  of  ditfcrcnt  in- 
tensities .nnd  difTercnt  tcm]>eratures.  Something  too  of  that 
kind,  and  even  imiclt  to  tlir  purp  j^e  of  this  comctary  ea^f,  I  had 
the  honour  of  setting  forth  to  the  Koyal  Society,  E<)iiibur(;li, 
last  ye.tr,  in  a  paper  which  is  now  being  printed  for  their  '/  raus- 
action!.  I'or  it  was  shown  therein  that,  when  using  an  iiusuc- 
tioii  ;:i  il  i  Mjiable  of  i^iving  sparks  of  such  intensity  as  to  he  five 
inches  loiij'  in  the  opes  air,  a  gas  vacuum-tube  of  defiant  gas 
shsmd  only  the  esrhorelted  bands  vUeh  Pmt  Vomgallndas 


Schaeberle'a  Comet 

SiMCE  my  last  remarks  I  ha\*e  bad  an  opportunity  to  examine 
this  fine  object  with  the  6"  Cooke  equatorial.  On  Wednesday 
evening,  the  24th,  simultaneously  with  the  Great  Bear  stars,  it  was 
easily  .seen  aj.  so  JH  a>  t»  ili^lit  i  '.  in,  near  the  horiion  and  consider- 
ably more  to  the  west  than  on  the  21st.  With  a  comet  evcpiece 
it  jircseiitnl,  :n  spite  of  its  low  altitmle,  a  sliarp  and  well  ilofi nod 
figure.  1  he  nucleus  was  stellar-like,  with,  I  ihouglit,  a  still 
brighter  minute  central  poinL  No  jetsof  li;^lit  pr<iceede<l  directly 
fr- iiii  it,  ti'.it  it  apprare<l  'urronmleii  by  a  cirrii'ar  nebiih'.sity  "f 
^'i'.-al<T  i  xtrnt  ;h.in  the  base  of  the  t.iil,  .ind  tjivinc;  the  headed 
form  the  c imet  frequently  seen  in  oil  ilrawirys  o(  these 
i'liieL'.s.  I  he  tail  was  straight,  lon^;,  aiid  liiiuinous,  "  ilh  a 
central  r.iy  of  condense<l  lit:h!  » hich  i;tive  it  :i  cyliniiricai  ['lok. 
\N'heu  first  i'\;iiii;nei'l  tlm;-  -lit        rr  iiu  iilvcii  in  the  t:ul 

without  niiy  :ipparent  diminishing  <•{  their  brifjhlness  ;  while  two 
others  I  clow  -crvc<l  to  detine  the  liaiil  of  the  tail  s  vi  ibtlity  in 
the  comet  eyepiece.  'Ibis  measured  two  degrees  only,  but 
both  it  aii'l  the  nucleus  were  of  a  jiecnliarly  fine  jxile  b'nc 
tint.  I  -end  a  drawing  of  the  telescopic  appearance  nf  the 
comet  at  8h.  40m.  On  the  nights  of  the  27th  and  28th  iho  c  met 
was  again  eitanuned  at  about  Sh.  30a.  Under  a  lower  power 
KcUncr  theiq>peaauice  was  tbatof  anwwd  comet  with  a  ceatnU 
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nttclens  and  circultr  co;na.  The  tail  was  to  he  s«cn,  but  »-tt» 
quite  faint,  and  as  before  was  less  at  the  Iwc  than  the  width  of 


from  the  nuclrtis  in  front  fnJl  b»ck  to  form  the  Inil  or  a  Itrigh 
margin  to  it.    These,  as  far  as  I  hnve  seen,  have  lieen  absent. 
Goitdon-n,  August  31  J.  Hand  Cai-kon 


Sketdi  of  Sch»«bale'»  CcacC  Ayfiuil  94,  8h.  400.  in  fl"  Co.  lt«  equmtorUl 

the  corns.  Dr.  de  Krmknly  T  we  h»«i  examiTied  the  spectrum  of 
this  oomet,  and  found  it  a  faint  continuous  one,  with  three 
lolenbly  bright  lines,  at  following  po^itions  : — 

fcrisbtnoa. 

I.  S*oi  ±  2-5    o'4 

n.  5161  ±  o-f)    »'o 

III.  47S3  ±  0  6    0  8 


Con-.et  b  1S81 

M.  Ch.  Fibvez,  the  Avtronutncr  adjoint  at  the  Ro^nl  Obser- 
vatory, Bruv»cl«,  has  been  grx  d  enough  to  fcnd  me  a  copy  of  his 
note  on  the  analysis  of  the  light  of  ihi^  comet,  made  u'iih  the 
15'inch  Merz-Coolic  equatorial,  provi-ionally  installed  at  ihc 
Avenue  Cortcnl  erg.  The  |iolarivcopic  observation'-  denion-tratc 
that  the  poLirisation  of  the  iiuckus  was  -trong  (trts  nctte  cl  bicn 
accentucc),  while  that  of  the  (ail  u.is  very  weak.  Thee  observa- 
tions were  made  at  several  days  interval,  from  iih.  till  midnight. 
Sky  polAri>ati<tn  was  <carcely  •■cn-iMc.  The  spectri>>cojiic"lKer- 
N-ations  proved  the  spccirom  of  the  comet  to  con^i-t  of  fi>ur bands 
of  intensity  in  the  follov\ing  urder:  green,  blue,  vidlct,  and 
yellow,  with  wave  lengths  5160,  4780,  42CO  (at>outt,  and  5620. 
The  original  appearance  of  the^e  bands  «.ts  nn  dificd  a>  the 
comet  receded  from  the  -^nn,  their  edges  towards  the  rrd  then 
becoming  more  and  more  defined,  llie  nucleu>  presented  a 
brilliant  continuotis  spectrum,  in  which  howcs-er  the  Fraunhofcr 
lines  were  not  reogni-ed.  The  condn-ions  arrived  at  liy  M. 
Fievei  were  as  follows ; — That  a  great  part  of  the  li>;ht  of  the 
comet  was  inherent  to  it,  while  the  other  part  na.s  reflected  stjlar 
light.  That  the  strong  polarbaLion  of  the  nucleus  indicated  a 
marked  state  i>f  comlen-ation  <if  the  matter  composing  it.  That 
the  spectrum  differed  little  from  that  of  other  comets.  l  astly, 
that  the  marked  m<  difications  in  the  brilliancy  <>f  the  continuoo- 
spectrum,  and  in  the  ap|)car.incc  of  thcspcclmm  bands  indicated 
a  progressive  diminution  in  the  comet's  temperature.  The  chief 
intcrot  in  the  al>ove  ol^ervations  att.lchcN  to  tlie  fecMc  i>i  I;>ri'P,- 
tion  detected  in  the  tail  compared  w  ith  that  fi  uml  l.y  Prof.  A. 
\V.  Wright  and  Mr.  Cowptr  Kanyard,  and  in  the  ab-cncc  of  the 
Fraunhofer  lines,  which  were  mea<-un:d  by  IV.  N.  de  Konkolv, 
and  also  photographed  by  Pr.  Huggin^.  Whence,  we  may  ast, 
arises  the  divergence  of  concluNion*  .wix-e*!  at  by  Nf.  Ficvrr  and 
Prof.  Wright  respectively,  the  one  con-idcring  that  the  |irincipal 
pwt  of  the  comet  s  light  is  from  itself,  the  other  that  it  i^  retlected 
^unlight,  and  w  hy  were  the  Fraurdiofer  lines  seen  in  the  one  ca»e, 
and  not  in  the  other?  The  answer  lies,  i  thinV,  not  with  the 
instmments  employed,  but  rather  in  the  interesting  prol  ability  of 
change  in  tlie  comet's  structure  or  condition  during  the  time  of 
iti  exammation.  A  comparison  of  the  manv  ob-crvations  re- 
corded during  its  stay  with  as  may  possibly  lead  to  important 
discoveries  in  this  direction.  I  am  niueli  interc-tcd  to  -re  that 
Prof.  C.  A.  Voung  informs  us  that  the  green  l  and  was  ^rcn  by 
observers  at  Princeton  split  up  into  fine  »harp  lines  coinciding 
witli  those  seen  in  the  flame  »pectrnm,  aVcnlt  to  he  cx]>ected, 
but  hitherto  not  attained.  '  J.  Rand  Cai-ron 

Cuildown,  September  3 

The  comet  at  present  visit  le  was  examined  by  me  v  ith  the 
spectroscope  on  the  8}  •inch  refractor  on  S:iturday  evening, 
Augu-st  27.  The  three  principal  hydrocarbon  hands  w  ere  plainly 
viiible,  the  central  one  being  the  brightest,  nnd  on  cnniiaring 
(hem  with  the  spectrum  of  n  spirit-lauip  flame  the  ct>incidence  t  f 
the  least  refrangible  sides  of  the  l>ands  in  the  two  s;ectra  was 
sensibly  complete.  The  nucleus  gave  a  narrow  continuous  spec- 
tmm,  and  I  could  see  no  trace  of  such  a  spectrum  except  from 
that  psiinl.  I  could  see  no  o>her  band  in  the  sjeclruin  except 
the  three  above  mentioned,  but  the  jtruximity  of  tlie  c<  met  to  the 
boriion  may  have  >4.:mcthing  to  do  with  this. 

G»OKOR  M.  .SPAnROKE 

Temple  Ob.-ervaiory,  Rugby,  .-Vngu-t  29 


Sductmle't  Camel,  AuciHt  afl.  Iti.  jm. 

The  appcAntnce  of  this  comet  throughout  hxs  been  peculiarly  \ 
distingui'-hcd  from  that  ch.ss  in  which  jets  of  light  >i(reaming 


A  Pink  Rainbow 

I  srENT  Sunday,  August  21,  at  Mr.  Tennyson's  house.  Aid- 
worth,  near  llaslcraere.  The  house  stands  on  .in  elevate*)  lodee 
of  the  Blackdown  range,  lool  ing  over  the  Wcald  towards  the 
Brighton  Downs,  between  ei  t  and  south  east.  AU  ut  sunset 
the  deep  red  of  the  south-ea-tem  sky  attracted  our  attention,  and 
while  we  wrrre  lookin);  at  it  wc  saw  strulehing  across  it  a  well- 
marked  rainbow,  but  of  a  uniform  red  or  pink  colour,  which 
Mrs.  Tennyvon  coiupares,  in  a  ni>te  I  have  just  had  from  her,  to 
a  "pink  postage-itauip  ■■— rot  the  otve  now  in  use,  but  the  last 
discarded  one.  This  was  !een  distinctly  b>'  Mrs.  Tcnny  on,  Mr. 
Hallam  Tennyson,  and  my  elf  for,  1  think,  more  than  a  minute. 
Mr,  Ilallam  went  to  call  his  father,  who  was  in  another  room, 
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but  before  he  came,  "the  bow,"  to  quote  Mr.  Tennyton's  words, 
"had  assumed  its  ns-ual  colonrs,  which  were,  however,  very 
Uiai."  Mrs.  Tennyion  says  the  pink  colour  "  wa*  visible  for  a 
voy  little  time  iust  at  sunset,  and  then  I  $aw  a  dull  olive  green 
at  the  lower  edge."  After  that,  as  Mr.  Tennyson  .".ays,  we  all 
nw  the  vanishing  ghost,  as  it  were,  uf  .m  Mi.liaary  rainl)3W. 
The  actual  uniform  r«dnes$  came  jn>t  at  sunset,  as  marked  in 
fhe  almanac  we  coflMlMd— tm  ninmtw  put  aewn.  A.  U. 
Angut  36 


The  Glacial  Period 

PtEASK  correct  an  error  in  the  i-otice  of  my  paper  on  the 
Glicial  Tcriod  (N'a!  L'kk,  v  .I.  xxiv.  p.  364).  It  is  on  llie  we  tcm 
>1  )pc  of  New  Zeal  mil  that  the  glaciers  reach  to  the  highest  mean 
annual  temiieraturc  (10  C,  or  50  F.)  as  well  as  to  the  l-wc  t 
level.  .//A'/.':  of  my  studies  on  this  subject,  I  should  be  very 
gl.A  1  t'l  :     '  if  the  Kritisb  glacialUts  at  Venice,  at  the 

lliir  1  hii.  rjiat;  jiial  Geo<;raphic.il  Congress  and  discus>i  some 
l  o;;it,  f  Kitere^it  with  them.  As  there  is  a  few  days  later,  an 
I.'iL.nuu  Jiial  Geological  Congresn  at  Bologna,  it  will  be  the 
e:i-ier  f  r  ^^'eologiits  to  make  a  short  stay  at  Venice  befioni  The 
Geographical  Congress  begins  ou  September  15. 

St.  Petersburg,  August  13  25  \.  Woeikof 


THE  BRITISH  ASSOCIATION 

THE  Jubilee  Meeting  of  the  J;rl:i,h  As^oci.-ition  has 
come  to  a  close,  and  whether  we  take  the  test  of 
work  done,  or  of  tl.c  mimbcrs  i)rescnt  as  members  or  asso- 
ciates, it  must  be  admitted  that  it  has  been  a  great  success. 
Wliile  in  1879^  in  the  densely  populated  town  of  Sheffield 
the  total  was  I404«  and  at  Swansea  last  year  915,  the 
number  has  risen  this  year  to  2533,  which  includes  it 
foreign  meinben,  510  hdiea,  and  1173  Bawciatei.  Of 
course  York  does  not  sup|)fy  the  wh«e  of  the  latter: 
many  come  from  Leeds,  SneflSdd,  and  Scarborough,  and 
the  surrounding  towns.  Seven  times  previously  has  the 
number  been  greater  ;  the  maximum  (3335'  having  been 
.ittained  at  Newcastlc-on-Tyne  in  1863.  As  regards  work 
done,  it  mayljc  mentione  1  that  on  Friday  nearly  a  hundred 
papers  were  announced  for  reading  in  the  various  sections. 
One  of  the  laws  of  the  Jewish  jubilee  te!>ti\  .il  wa^  that  the 
land  should  remain  untillcd  for  a  year ;  but  we  have  re- 
versed this,  and  only  cultivated  our  scicntitic  soil  the  more. 
Sir  David  Brewster,  in  the  original  letter  which  laid  the 
foundations  of  the  society,  su^o'e^t'-'i  Vork  as  the  most 
central  city  of  the  three  kingdoms,  but  he  tlrst  inquired 
"if  York  will  furnish  the  accommodation  necessary  for  so 
laig«  a  meeting,  which  might  periiaps  consist  of  100  indi- 
viduals." Ai^MKntly  therefora  he  did  not  contemplate 
theadroinioiiof  aMOciatea,ordieute«r  the  Aieociation 
as  a  means  of  scatterhig  broadcast  the  results  of  tin 
scientific  year,  but  rather  regarded  it  as  a  means  whereby 
the  cultivators  of  science  might  become  better  acquainted 
with  each  other  at  a  time  when  communication  with 
London  was  far  more  ditticult,  and  intercourse  through 
scientific  publications  far  more  rcitricted  than  now.  But 
the  first  meeting  nu;nl>cred  350  members,  and  inrluded 
some  of  the  most  representative  men  of  science  of  tlie  day. 
On  this  occasion  the  presidential  address  lasted  five 
minutes. 

The  proceedings  commenced  on  Wednesday,  August  31, 
by  the  reading  ofthe  Report  of  the  Council,  in  which  it 
was  announced  that  Mr.  P.  L.  Sclater  bad  resigned  the 
oflice  of  ceneral  secretary,  and  that  he  would  be  succeeded 
by  Mr.  F.  M.  BaUoor  of  Canyiridge.  Mr.  G.  £.  Gordon 
has  also  retired  from  tl»  aariitant  seaetaryship,  and  is 
to  be  succeeded  by  Prot  Bonney,  with  the  title  of  secre- 
tary and  a  salary  of  300/.  per  annimi,  with  25/.  for 
tra'.elliiv;:  cx^)cnses.  Mr.  Spottiswoodc  SUCCCCds  Sir 
Philip  dc  Malpas  Grey  Egerton  as  trustee. 

The  new  members  of  council  are  Messrs.  Warren  De  La 
Rue,  A.  Vernon  Harcourt,  G.  W.  Hastings,  J.  C.  Hawk- 
ahaw,  and  G.  Prcstwich. 

Sir  John  Lubbock's  address  was  listened  to  by  a  very 


crowded  audience.  The  Exhibition  HaU  is  a  fine  builds 
iog,  and  was  prettily  decorated,  but  its  aeoastic  properties 
are  somewhat  deficient,  and  the  tinsteady  electric  light 
was  painful  to  the  eyes.  The  address  occupies  fifty  octavo 
p.igeri,  of  which  nearly  twenty  were  omitted  during  deli- 
very. On  the  subject  of  education  the  President  expressed 
himself  strongly  ;  he  asked  that  more  time  should  be 
given  to  French,  German,  science,  and  mathematics. 
"  What  we  ask  is  that,  say,  six  hours  a  week  each  should 
be  devotetl  to  mathematics,  modern  languages,  and 
science,  an  arratif-emcnt  wjiii  li  would  still  leave  twenty 
hours  for  Latin  and  (ireek"  ;  and  he  added,  "we  can- 
not but  consider  that  our  present  system  of  education  is, 
in  the  words  of  the  Duke  of  Devonshire's  Conunisaiony 
little  less  than  a  national  misfortune." 

Sir  Tobn  Lubbock  adopted  a  judicious  mean  betwWB 
the  address  devoted  entirdy  to  one  subject  on  die  one 
hand,  and  giviog  a  general  rttmmi  of  the  progress  of  all 
Ae  ecienoes  on  tlie  other ;  for  while  he  spoke  in  detail 
and  authoritatively  concerning  the  biological  sciences,  he 
also  furnished  accounts  of  the  progress  of  the  physical 
sciences,  prepared  by  men  well  competent  to  disoisa 
them. 

The  Section  work  began  in  earnest  on  llnitadny 
morning.  Some  idea  of  the  number  of  representative 
men  who  were  present  at  the  mcctinij  may  be  g.ithcred 
from  the  fact  that  in  Section  A  tlicre  are  ten  vice-pre- 
sidents and  fifty-seven  members  of  committee,  and  these 
numbers  are  exceeded  in  some  of  the  sections ;  so  that 
there  are  more  than  fiftv  vice-presidents  of  sections,  and 
more  than  three  hundred  members  of  sectional  committeei. 
The  sectioas  were  housed  in  capacious  and  very  snittbte 
noons,  and  the  attendance  was  very  good. 

The  loan  collection  of  adentific  apparatus,  although  it 
contained  some  very  interesting  examples,  was  by  no  nu-.r.s 
a  collection  which  represents  the  experimental  proi;ress 
of  the  last  fifty  years,  and  the  appeal  for  historical 
a|)paratus  has  scarcely  been  responded  to.  The  exhibi- 
tion was  shown  at  the  Thursday  so/nr,  and  remained  op>cn 
till  the  end  of  tlie  week  of  mcctinj^.  A  ^'ood  catalogue 
of  thirty-two  iiaj;es  was  prcjKuet!.  W  e  may  particularly 
notice  some  beautifully-finished  telescopes  and  transit 
instruments,  and  an  electric  chronograph  exhibited  by- 
Messrs.  T.  Cooke  and  Sons ;  a  model  of  the  \'jenna 
27-inch  refractor  and  its  dome  by  Mr.  Howard  Grubb; 
and  a  very  old  telescope  constructed  by  Abraham  Sharp. 
The  Manchester  liteiaty  and  Philosophical  Society  ex- 
hibited some  of  the  apparatus  used  by  John  Dalton  in  his 
researdws ;  and  the  scienoa  and  At  Department  sent 
astn^bes  and  sun-dials  of  the  ijxteenth,  seventeenth, 
and  eighteenth  centuries.  A  fiew  instruments  were  sent 
by  foreign  makers.  Dr.  Stone  cxhihited  a  large  syren 
fitted  with  a  key-board  .ind  worked  at  an  uniform  rate  by 
clockwork.  A  quantity  of  physiological  ajiparatus  was 
exhibited  by  Dr.  Burdon-Sandcrson  and  Mr.  G.  B. 
Thistlcton.  Mr.  Francis  CraUim  exhibited  and  ex- 
plained his  comjiosilc  i)hotogra])hic  process,  "a  method 
of  superposing  the  imaj;es  of  sepatate  portraits  and 
thence  creating  a  face,  tlic  sum  of  all  tlic  components 
employed  ;  it  has  a  curious  air  of  individu.tlity  about  it, 
but  is  a  perfectly  ideal  face,  like  all,  but  exactly  resembling 
none."  Dr.  Tempest  Anderson,  one  of  the  local  secre- 
taries, exhibited  some  ophthalmic  appliances.  The  North- 
Eastern  Railway  Company  exhibited  an  interesting  meteo- 
rite whichldl  on  March  14  last  between  the  MiddlMbrough 
and  Oimeaby  ftadons  of  Ae  Guisborough  line.  It  is  of 
the  stony  tulaceous  typ^  and  weighs  three  and  a  half 
pounds. 

On  Friday  afternoon  several  manufactories  were  visited, 
also  the  gas-wnrks  and  water-\sorks.  Messrs.  Cooke's 
works  were  of  especial  interest,  particul.irly  the  processes 
connected  with  the  grinding  of  lenses  .ind  the  graduation 
of  circles  by  means  of  a  large  cli viding-engine,  the  great 
circle  of  which  is  marked  with  divisions,  each  of  which  is 
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equal  to  five  minutes  of  arc.  Saturday  aftemoOD  was  as 
usual  devoted  to  excursions,  but  the  steady  downpour  of 
rain  did  much  to  mar  the  enjoyment.  Several  people  in 
the  vicinity  of  York  have  entertained  the  members  very 
hospitably,  and  have  thrown  open  their  houses.  On 
Monday  the  usual  meteorological  breakfast  took  place ; 
fiMTty  persons  were  present,  and  meteorology  was  the 
cbief  Older  of  the  day  in  Secticm  A.  In  the  evening 
Mr.  Spo^swoode  jam  n  dtaconm  on  **Tha  Eleetrie 
Discharge."  The  KM  Lion  Onb  met  on  T^ieedey  beCm 

the  soiree. 

Southampton  has  been  chosen  as  the  place  of  meeting 
in  1882,  anel  Dr.  C.  W.  Siemens  has  been  elected  pre- 
sident. A  yigorcus  contest  for  the  honour  of  receiving 
the  Association  look  place  yesterctay  bet  ween  six  towns  : — 
Liicestet,  iNottinj;hani,  Southport,  Oxford,  LJirmingham, 
and  Aberdeen.  The  claims  of  each  town  were  st.ited  by 
delegates,  and  afterwards  votes  were  taken  by  a  show  of 
hands.  Birmingham  withdrew.  The  President  of  the 
Royal  Society,  ii  r  Jo  eph  Hooker, and  Professors  Acland, 
H.  J.  S.  Smith,  and  Prestwid^  strongly  advocated  the 
claims  of  Oxford,  and  the  shov  of  tends  was  declared  to 
be  in  its  fiikvour.  Southport  «M  lecood  on  the  list. 
Woieester  kes  lodged  a  daini  for  1884. 

Altogether  noie  than  three  hundred  papers  or  reports 
have  been  read. 

Eighteen  papers  were  put  on  the  list  of  Section  .\  for 
Tuesday  ;  twenty-eight  in  the  Geological  Section,  thirteen 
in  that  of  Anthropology,  and  fifteen  in  Mechanical  Sdence. 
Thus  the  work  has  never  tlagged  at  all. 

At  the  Committee  Meeting  on  Wednesday  Cant.  Bedford 
Pirn  gave  notice  of  motion  that  the  meeting  be  held  in 
Canada  in  1.S85. 

The  following  grants  have  been  made : — 


Tb«  CowKii— Ex^oretiooof  Hoantain  District  of  Eutcm 
Eqaatorisl  Africa  

A — M,\lh(malks  and  Phytics 

Mr.  G.  H.  Tarwin — Lunar  1  lisluiiiaiice  Of  Gravity  

Dr.  A.  Schuster—  Mcicotic  Dust  

Prof.  Sylvester — 1-unilamcntal  Invariants  (partly  renewed) 
Mr.  R.  H.  Scott — Syno)  tic  Charta  of  the  Indian  Ocean  ... 
Prof.  G.  C.  Foster — Stand.irds  for  Use  in  Electrical 
Mcasaiemcnts  (psitly  renewed)   

B—Chimiilrf 

Prof.  Dcuar— Picscnt  State  of  Knowledge  of  Speelnmi 

'Analysis  •••    MS  *«• 

Prof.  Balfour  Stewiit— CaHlnitioB  of  Moeuisl  Umibo- 

meter*    ,„ 

Prof.  Roscoe — Wave-lengths  Table* of  Spectraof  BicauatS 

Dr.  Hugo  Mitllcr— Chemical  Nomcsclature   

Prof.  Odliog-PbotograpUeg  the  UltniFViolst  Sparit 

Spectra   

Dr.  J.  Evans— Record  of  Oe  Drogms  of  Geology 

Pro^  RuBSST— Earthqtulie  VhcDoaieaa  of  Japan   ...  ... 

Or.  H.  C.  Sorijg^-GaodMoBS  of  Conwisian  of  Sstt- 
MSBtanr  Matansls  iato  MetasaorpMe  Rodis  •  ..,  ... 
Piof.  W.  C.  WilBanMOD-FaaU  naala  of  HaUfax  ...  ... 

Dr.  Serby— CoBwsion  of  Ssdlsasets  into  Metaawrphic 
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SECTION  A 

mathhiatical  and  hivsicaIi 

Opkniko  Addbbss  by  Sir  William  Thomson,  F.R.S., 
Profksor  of  Natural  Philosophy  in  the  Universitv 
OP  Glasgow,  President  of  the  Section 

On  (he  Sources  0/  Entrp  in  Nalurt  Availahlt  to  Man  f»r  tk* 
Production  of  Mechanical  Effect 
L^URiso  the  fifW  years'  life  of  the  Britidi  Association,  the 
Advancement  of  8asaee  for  which  it  has  lived  and  wericel  so 
well  has  rot  been  more  marked  in  any  depariaMnt  than  in  one 
which  belongs  veiy  decidedly  to  the  Maiiiegiatied  and  I'hysical 
Section — the  jcicnce  of  Energy.  The  very  name  energy,  though 
first  used  in  its  present  sense  by  Dr.  Thomas  Young  about  the 
beginning  of  this  century,  has  only  corne  into  use  practically  after 
the  doctricc  which  defines  it  bad,  during  the  first  half  of  the 
British  Association's  life,  been  raised  from  a  mere  ftMinala  of 
mathematical  dynamics  to  (he  po.«ition  it  now  hoMs  of  a  prin> 
cipic  pcn'.ading  all  nature  and  guidirg  the  iavestigator  in  every 
field  of  science, 

A  little  article  ctimmnnicated  to  the  Royal  Society  of  Edin- 
bur.;h  a  short  tin.e  tieforc  the  commcncenieot  of  the  c^ioch  of 
tnerfjy  uriiier  the  title  "On  the  Source?  Avail.Alile  to  Man  for 
the  I'rfKiuc::  ill  i  f  Mechanical  EfTcct  "  '  contained  the  follow  ing  : — 

"Men  can  obtain  mechanical  effect  for  their  own  ]iur]xi>es  by 
working  uiechatiically  themselves,  and  direct iruj  other  anin:als 
to  work  for  iheu],  or  by  using  natural  heat,  tl;c  gravitation  of 
descending  solid  masses,  the  natunal  nvitions  uf  \\.\\tr  and  air, 
and  the  heat,  or  galvanic  currents,  or  other  mechanical  cflTcct-S 
prodncetl  hy  chemical  combinatinn,  1  ut  in  n>  i  ihcr  «ay  at 
present  known.  Hence  the  stores  from  whidt  mechanical  effect 
may  be  drawn  hy  nan  hdoag  to  one  or  othsr  of  the  following 
classes  ; — 

"  I.  The  fwd  of  animals. 

"  IT.  Natural  heat. 

"III.  Solid  matter  found  in  elev.itcd  positions. 
"IV.  The  natural  uiotiim,';  of  water  and  air. 
"V.  Natural  combustible-,  (.-i-  wmd,  cfial,   cralga-,  oils, 
■arsh-gas,  diamond,  native  sulpliur,  aati%c  metals,  meteoric 

Iron). 

"VI.  Artificial  combn.'-tiblcs  (as  smelted  or  clcxlrically-dei  o- 
dtsdmetaL,  hydrogen,  phosphorus). 

"In  the  present  communication,  known  facts  in  natural  history 
and  physical  science^  with  reference  to  the  sources  from  which 
these  stores  have  derived  their  mechanical  energies,  are  adduced 
toeataUish  the  following  general  conclusions : — 

"  t.  Ittat  radiated  Jrtm  tk*  sum  (sunlight  being  included  in 
this  term)  it  fJUjrimafa/ tmnftf  mitkeumai  tfeet  evaUMt  to 
mam.*  From  it  is  derived  the  whole  necfaaidcal  eSect  obtained 
by  means  of  animals  working,  watsr>irfwsls  woihed  hy  ilrcn, 
steam-engines,  galvanic  engiuesi,  win  dm  ills,  and  the  aa&  cff 

"  3.  The  motions  of  the  earth,  moon,  and  sun,  and  Odr 
aaataal  attrscHoos,  coostitnte  an  faapoctaot  tonrce  of  availahle 
msdiaideal  eflset.  Fkeaa  dieai  aB,  hot  Sicily  no  doaht  fron 
die  eirth*S  motion  of  rotatien,  is  derived  the  mechanical  elTcct  of 
waterwheA  driven  hy  the  tides, 

"3.  The  other  Icnown  soitnes  of  nachaaical  effect  availahle 
to  man  are  either  tenestrisl— <hat  is,  bcloDging  to  the  earft« 
and  available  without  <he  influeoee  of  any  external  body— CNT 
meteoric — that  is,  bdongiog  to  bodies  deposited  on  the  cailh 
from  external  space.  Terrestrial  sources,  including  mountain 
quarries  and  mines,  the  heat  of  hot  springit,  and  the  c<  mbustion 
of  native  solfibnr,  periiape  also  the  combastioa  of  inorgsnie 
native  comhustibles,  sreadnsllyased,  hntthe  meduudcsl  eiiect 

'  V.rs.i  at  the  Royal  SrcidT  of  Ediabwth  08  February  a,  185*  {Prectnl' 
int$  uf  thai  date). 

«  A  sMicnl  egadarioB  cqHitakat  M  thb  was  soUiibad  br  Sir  Uhn 
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obtained  from  ihcm  is  vjry  inconsiderable,  compared  witli  that 
which  is  obtained  from  source;  Ijclonging  to  the  tw  i  cla  sra 
mentioned  above.  Meteoric  sources,  including  only  the  heat  <if 
newly-fntlc  i  uicteoric  bodies,  and  the  combiution  of  meteoric 
iron,  need  w  be  redconad  maag  thow  awilabls  to  nm  for 
practical  purinjses." 

Thus  \sc  in.iv  S'.na  iir.riv.'  the  natural  MMIKCl  of  CMlgT  M 
Tide.,  F..h1,  Fuc\  W.nl.  and  Rain 

Amung  the  jiractical  s  iirce^  of  energy-  thus  exhau  '.ively  cnu 
merafcd,  there  is  only  oie  ujt  derive  1  from  suii  hea'. — that  is 
the  lilies.  Con^dcr  it  fir>t.  I  h»ve  called  it  pradka',  because 
tide-mills  exist.  But  the  places  where  they  can  work  u-cfuliy 
are  very  rare,  and  the  wb  ile  amiunt  of  work  actnally  done  by 
them  is  a  drop  to  the  ocean  of  work  done  by  other  motors,  A 
tide  of  two  metres'  rise  and  AUl,  if  we  imn<^ne  it  utilised  to  the 
utmost  bjr  means  of  ideal  water-wheeb  doing  with  perfect  eco- 
aamy  the  trtxil*  track  of  fiUiog  and  eaftMng  «  doch-^min  in 
infiattely  iliart  liaMi  at  the  nemcBtt  of  U0i  md  l«w  water. 
inniU|neJ«t«Mm9tie*toapcrtqiMce  OMtre  of  ant.  TUs 
waric  osM  foor  times  in  IIm  twan^'four  houn  aanaiiti  to 
I'ltfMth  of  the  work  of  a  hMM  poimr.  Parenilieticaliy,  in 
mlaaation.  I  may  say  that  ^  ffmch  metrical  eqalmlcBt  (to 
which  in  all  sdentlfie  and  jnrtUil  measurements  we  are  irre- 
ditlbly  drawn,  notwitbilanow  a  den«  hairier  of  iniBlar  pniii* 
dice  moat  detrimental  to  the  islanden),— the  French  metrical 
eqainleiit  of  James  Watt's  "horse-power "of  550  foot-ponnds 
per  Mcond*  or  ^oaa  Hoot-pounds  per  mbnte,  or  nearly  two 
mlUlott  foot-peai%  per  hoar.  Is  75  aetre-Ulogrammes  per 
Mcond,  or  4^  mctre-toBS  pcTBiaat^  orSTometra-tonsBerhaur. 
The  French  ton  of  looo  nloignnBiBes  used  hi  this  recVoning  It 
0*984  of  the  British  Ion. 

Retumin :  to  the  qnestion  of  utilising  tiJal  energy,  nc  find  a 
doek  area  of  162.000  sqture  metres  (which  is  a  little  more  than 
400  metres  square)  required  for  too  har«e-power.   Tais,  con- 
sidering the  va4  coviImip  s  of  dock  oon«trDCtioa,  is  ohvi  )a^ly 
pnAibitory  of  every  -.cheinc  for  eeooomfaing  tidal  energy  by 
means  of  artificial  dockdia  ins-,  however  near  to  the  ideal  perliK* 
tlon  might  b  :  the  realised  tide-mill,  and  however  convcaleiM  and 
ium-wa.stefu]  the  accumulator— whether  K.iufe's  electric  aceumn- 
lator,  or  other  accumu'ators  of  energy  hitherto  invented  or  to 
be  invented — which  mi  ;lit  be  used  to  store  up  the  energy  yicMcd 
by  the  tide-mill  durin,;  il^  short  l»ar\cs»s  about  the  times  of  high 
and  low  water,  and  t  )  ^ivc  it  out  when  wanted  at  other  limeH  of 
the  six  h  lur^.    There  may  h  jwever  be  a  do?en  places  j>o>sible  in 
the  world  where  ii  c  ■ni  l  be  advaE>ta;jeon>  to  build  a  sea  wall 
across  the  mouth  of  a  natural  basin  or  c  tuiry,  and  to  utilise  the 
tidal  energy  of  f'llliiifj  it  and  emi>lyini;  ii  liy  means  of  sluices  and 
water-wheels.     I!ui  if  j.  much  co>dil  b;  d  ino,  it  would  in  many 
cases  lake  only  a  little  more  to  keep  the  water  out  altogether, 
and  make  fertile  land  of  the  whole  ba-in.    Tims  wc  are  led  up 
to  the  interesting  ecijnomical  que-tion,  whether  i^  forty  acres  , 
(the  Briti-h  a^rt:ullur<!i  m»asutc  for  the  area  of  162,000  square 
metres)  or    ioj  hor-opower   more  vabtalrl'.      Tfie   aniurd  I 
cost  of  I03  hor»e-i>owcr  ni^ht  and  <lay,  for  3^.5  day    if  t'  <  year,  i 
obtained  through  vteam  from  Coals,  nny  lie  al>out  icn  times  the  ■ 
rent  d  of  forty  acres  at  1/.  or  3/.  [ler  acre.    But  the  value  of  1 
land  is  c  scntial  y  much  more  thin  it>  rental,  and  the  rental  of  | 
1  ind  ii  apt  t  i  be  ujiicli  marc  than  2I.  or  3/.  [icr  acre  in  places  I 
where  100  horbc-powcr  ci>ulJ  be  taken  with  advantajje  froul 
coal  through  steam.    Tims   the   ijue  ti  n    remains  un^filved, 
with  the  possibility  that  in  one  pl.ite  the  aii-wcr  may  be  onf 
hundred  //ci/jv/ih:*'/;-,  a  id  in  an'tlier  forlync'c;,     I!u'.,  indcc<I, 
the  question  i,  hirdly  w  irth  answering,  consideriiig  the  rarity 
of  the  cases,  if  tiu-y  exi4  at  all,  where  embonkmeiita  far  the 
utilisation  of  tidal  energy  are  practicable. 

Turning  now  to  sources  of  energy  derived  from  sun-hcit,  let  us 
take  the  wind  first.  \Vhen  we  Tjok  at  the  register  of  British 
shipping  and  see  40,000  vessels,  of  which  ttbout  lo.ooo  are 
Steamers  and  30,000  sailing  ships,  and  when  we  think  how  va.st 
an  absolute  am»nnt  of  horse-power  is  developed  by  the  engines 
of  those  steamers,  and  how  considerable  a  proportion  it  formi 
oTthe  iriiole  bonepower  taken  from  coal  annually  in  the  whole 
world  at  Ae  prehcnl  tinu^  and  when  we  consider  the  sailing 
■Urn  of  other  naiiog^  wUdt  mut  be  reckoned  in  the  account, 
ana  throw  in  the  littk  ileal  of  irfndoOb,  we  find  that,  even  in 
thapnsent  days  of  stcaiiaieHidaicyt  old^aaUoncd  Wiodatil 
MpplksaUrgc  partofall  the  caeiiyued  bf  auHk  Bnthaww 
wm  aaiadi  we  may  nfrat  fha  tkatvhtB  Staed'a  rang  Ui^ 
vUdqg  ibe  lias  of  tfaieobiddn  at  Chrittoii^  aad  wHA^ 
deamt friaad  in  LoadoB (boCb  lislryeamoU  mnrif  Onr-Ma 


alive),  descril>cs  the  dcli^jht  of  sitlinginabower  and  looking  over 
the  wintry  plain,  not  desolate,  because  "windmills  lend  rcTolring 
arii'iiatii  n  t  >  the  scene,"  wc  can n  it  ^hnt  our  eyes  to  the  fact  of  a 
lamentalile  decadence  of  u  inii  ;x)wer.  I slhisde^jadence  permanent, 
ormay  we  hope  that  it  only  tem)mrary  ?  The  subterranean  coal- 
stores  of  the  world  arc  l)«comin;T  cxiiaastcd  -sjirely,  and  not  slowly, 
and  the  iirice  of  coal  i-.  upward  bound — upward  bound  on  ibe 
whole,  tfi  )Ugh  no  dmbl  it  will  have  its  ups  and  downs  in  the 
future  as  it  ba^  had  iri  the  pa.st,  and  as  must  1>c  the  case  in 
respect  to  every  market  ible  commodity.  When  the  coal  is  all 
boraed ;  or,  long  before  it  is  all  burned,  when  there  is  so  little  of 
it  lefl  and  ue  coal-mines  from  which  that  little  is  to  be  exca- 
vated are  so  distant  and  deep  and  hot  that  its  price  to  the  con- 
sumer is  greatly  higher  than  at  present,  it  is  most  probable  tlmt 
windmills  or  wind-motors  in  some  form  will  again  be  in  the 
ascendant,  and  that  wind  will  do  nan'a  mcduuicai  work  on  land 
at  least  In  propartim'ooaqMmhle  to  ils  pnaeat  dotnf  of  work 
at  sea. 

Even  now  it  Is  not  utterly  **»*— f*'^'  to  think  of  w^nd  sanar- 
scding  coal  in  some  places  for  a  very  important  port  or  Ha 
present  daty--that  of  ginag  lUM.  ladeod^  soar  Ihat  «•  have 
dynsam  and  FaaiaPh  aecaimalaior.  dw  litik  want  10  fat  dm  dUng 
be  done  Is  cheap  wlndBrfUs,  A  Fame  odl  eoolalabw  aoUo* 
gmvmas  of  tead  and  munm  cbaiiiad  and  cmplojad  to  iiiiiiln 
HcandeaDcait  maaa'laupa  hat  a  l^hl-giving  capacity  of  te> 
candle  boon  (I  bava  lonnd  oondderably  more  in  experiments 
made  by  aaysatf ;  but  I  take  60  as  a  safe  cstetate).  The 
charging  may  be  done  nninjoiiously,  and  with  good  dynamical 
coonomy  in  any  time  from  six  houn  to  tirehre  or  more,  lb* 
drawing-off  of  the  diaige  for  nt«  mav  be  done  saMy,  bnt  some> 
what  wastefully,  in  two  hours,  and  very  economically  in  asfy 
time  of  from  five  houri  to  a  week  or  more.  Calms  do  not  last 
often  longer  than  three  or  four  days  at  a  time.  Suppose  then 
that  a  five  days  storage-capacity  suffices  (there  may  be  a  little 
i'leam-engiue  ready  to  be  set  to  work  at  any  time  after  a  four- 
days'  calm,  orllioaaer  of  the  light  ma^  have  a  few  candles  or 
oil-Lunps  in  reserve,  end  be  satisfied  with  them  when  the  wind 
faiK  for  mnre  than  five  days).  One  of  the  twenty  kilo^mme 
cells  char^  when  the  windmill  works  for  five  or  six  htnrs 
at  any  time,  and  left  with  its  60  candle-hours'  capacity  to  be 
us«d  six  hours  a  day  for  five  days,  gives  a  a-candic  light.  Thns 
thirty  two  such  accumulator  cells  so  used  would  give  as  much 
lil^ht  as  four  burners  of  lyjndon  i6-candle  gas.  'flic  probable 
c  'St  of  .lynaim  and  accumulator  does  not  seem  fatal  to  the  plan, 
if  the  windmill  could  he  had  for  .something  comparable  with  the 
prime  cost  of  a  stcam-cn;^ine  capable  of  workin;^  at  the  same 
hor^e  p{)-.ver  as  ;lie  u  indmid  when  in  good  action.  But  w  inri- 
mills  as  hiilicrt  1  ma  Ic  are  very  co'-tly  m.achines,  and  ir  1  .cs  not 
seem  pr^ibable  that,  without  inventims  not  yet  made,  wind  can 
be  economically  used  to  give  light  in  any  considerable  clam  of 
ca>es,  or  to  put  ener^ry  into  store  for  work  of  ollx-r  kmils. 

Consider,  bstly,  ratn-]>o»ir.  When  it  is  to  be  had  in  places 
where  yiower  is  winicd  for  milts  or  factories  of  any  l^ind,  water- 
power  i-  ihTroutjhly  appreciated.  From  tine  ininieniorial, 
walcr-mo'ors  liavc  lieen  made  in  large  x-aricty  for  utilising  rain- 
p  >wer  in  the  various  conditions  in  which  it  is  presented,  whether 
in  rapidly-fl owing  rivers,  in  natural  waterfalU,  or  stored  at 
hcit;hfs  in  natural  l.ikc^  or  nrtihci.il  reservoir-.  Improvements 
and  frc-h  inventions  of  niachinc.  of  thi>  cl.ass  still  go  on,  and 
some  o^  the  fmc-t  princi|'les  of  mathematical  liy  lr.v lyr.a  tjics 
have,  in  the  lifetime  of  tJ)?t  British  Ass  iciaiioo,  aiiti,  I1  a  con- 
sidcraMe  degree,  it    l  Ai-tance,  Uee'i  ;mi  in  rr  |iii-it!nn  for 

perfecting  the  tlieory  .jf  liydraulic  mec!n!li^^1  and  cxleuding  ils 
practical  applications. 

A  fir4  ijuc^ti  n  occurs:  Arc  we  nece-.sarily- limited  to  such 
natural  soarce^  of  water-power  as  are  supplied  by  rain  falling 
on  hill-country,  or  may  wc  took  to  the  collection  of  rain-water 
in  tanks  placed  artificially  at  suflicient  heights  over  flat  country 
to  supply  motive  piwer  eonomically  by  driving  water-wheels? 
To  answer  it  :  Suppose  a  height  of  too  metres,  which  is  vety 
large  for  any  practicable  building,  or  for  columns  erected  to  sup- 
port tanks ;  actd  suppose  the  annual  rainfall  to  be  three-quartsn 
of  a  metre  (30  inches).  The  ammal  yield  of  energy  wnrid  be 
75  metre-tons  per  square  metre  of  the  tank.  Now  one  iMR^ 
power  for  365  times  24  horns  is  336,300  foot- tons ;  and  tteie* 

nm  (difidmg  this  brJS)**'''^  315}  ■V**'*''''^'''*  the  ana 
of  owr  supposed  tadk  nqafand  for  a  oontinnons  supply  of  ana 
bowaponf.  Xka  niae  aast  «f  sw  sndi  stinctiws^  anl  to 
apsakofOonlwaf^-dw  had  lAiahli  «onld«o«er,  fe  ntts^ 
pnhiUlMyof  aay  andl  plan  for  ntBiiiaglba  mBHwa-fosmr  of 
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r«in.  We  may  or  ii  ay  not  Im.k  foiwarri  ho]  e'uUy  to  ihe  litne 
when  »  iiiilniills  w  ill  afjaiii  "  Icixl  reviving  ariuuatic.n ''  to  a 
dull  flat  ct'Untry  ;  \m'.  wee  rta  n'jr  need  not  I  e  afrniil  that  the 
^cenc  will  mnrn  'l  y  •  jrc'-tscl  iton  c  iliimr.s  laViii^;  (he  plate 
of  r  .itural  trce<,  ami  v;ii;nnlic  tanl-'  ijver-baclo»  ing  ttic  ticliis  and 
blackening  ihc  hnri/on. 

To  use  rain-^M)Mcr  economically  t  n  any  con>^ideral  le  scale  vve 
nmstlo'  k  I'l  the  natural  drains^  of  hill  country  and  tAke  the 
water  where  we  tind  it  tither  actually  falling  or  stored  np  •nd 
ready  to  fall  when  a  hhort  artificial  chant>ri  or  pipe  OS  Im  pro- 
vided for  it  at  moderate  Coat.  The  expcae  of  aqiKdoetti  or  of 
anderapronnd  miter-pipeat  to  cany  water  to  any  great  dutance— 
any  dulance  of  mote  than  a  few  mites  or  a  few  hundred  mtk— 
ia  D.uch  too  gmH  for  towaiy  «ban  fhe  yidd  lo  bt  prondtd  Jbr 
i»  /MM*-;  au  audi  woclci  can  only  le  ondeitalicii  «bn  the 
•HAT  dtM^  b  what  ■  wanted.  Ir.cidinitalljrt  in  oonaectioa  with 
ItemMr  MMly  of  tDwm,  aome  poit  of  ike  enrivy  due  lo  tht 
!  jMol  it  ii  wpijlied  WKg  be  wed  ferpowcr.  There  are 
■  Iwt  few  dam  (I  kaow  of  bom  ocept  Greenock)  in 
iririebttecMqQr  to  q««flwcr  and  above  ihatdcT'  ted  to  bring- 
iaf  thewtfcrtoiriicn  it  ia  wanted,  aadcauring  it  tu  flow  fast 
enough  f <  r  conveoiance  Nt  every  opened  tap  in  ewry  hott>e  or 
factory,  is  cnou^  In  make  it  wcrth  while  to  make  arrangements 
for  laitiac  the  ««l«r>iio«(er  be  u  ed  without  wasting  tbe  water- 
aaMaaee.  TIm  ckmb  ia  irfiich  water-p.  wer  is  taken  from  a 
town  sopply  are  generally  very  smal*,  »ich  as  wi  rl  ing  tbe  bellows 
of  an  or){an^  or  "Itair-bm-hing  by  machinery,"  and  involve 
simply  throwing  away  the  used  «  atcr.  llie  cost  of  energy  thus 
obtained  niost  be  someihin^  enorm-  as  in  jiroi  orticn  to  the  actual 
aoantity  of  the  entx^,  and  it  s  only  tliesinalJacsaof  llwqwuitity 
that  ailavvs  the  convenience  of  havii-g  it  when  wanted  at  any 
moment,  to  l>e  so  dearly  l  ou(jht. 

For  anythinj»  of  great  »i>rk  by  rain-;  uwcr,  the  w^jter-wheels 
mn!>t  Ik:  in  the  vcrj' plncc  where  the  water 'U|n<ly  w  ith  natural 
fall  is  fuund.  Such  ]  l:\ces  are  i^encrally  far  from  ;;rciit  lowni, 
and  the  time  i>  n  t  \ct  cnnie  when  great  ti)»  its  t;ri)«-  l  y 
natural  selection  Ici-  lc  uaiufalb,  for  ;»)«cr  ;  .^^  liny  l;'ovv 
beside  itavinablc  river-,  for  shijipin^.  Thin  hiilu-no  the  use  i  i 
water-pijxser  bus  been  c:  lir.ci!  c'lictly  t(j  i'.MhUc  d  f.-ictorio  which 
can  be  cnivenicnt ly  |ilaccil  and  econoinically  worked  in  the 
neighlxjurho  d  of  natural  wa'erfnlU.  I.'ut  the  sjjlcndid  »U(;[^- 
tion  made  aiiout  three  yeirs  ago  1  y  Mr.  Sienici  s  in  hi*  presiden- 
tial address  to  the  Insiituti  n  of  Sltchanicd  Kn!{ii)eers,  (hat  the 
pcwcr  cf  NiBgara  nii^jbt  I  c  u'ili  cf!,  I  y  iraiismitiin^  it  el  ctri- 
caLly  to  jTcat  dislantrs,  li.i-  :;ivcn  quite  a  fresh  dcpar.ure  f<T 
design  111  n^jitct  to  ct;  Mioii  y  of  rain  powcr.  From  the  time  of 
Joule'-,  exi  t  ru;  ciiial  clevirouia^  n.  lie  engii.r«  devetopint^  90  jier 
cent,  of  the  cncrj^y  of  a  Voltaic  battery  in  the  foim  of  weights 
raised,  and  the  therjry  of  the  electromagnet !c  lr..nsroi-sion  of 


energy  comi'leted  thirty  years  ago  i.n  ihcf.  uinln;ion  afforded  by 
the  train  of  eapcrimentiil  and  theoretical  invcxiigatii  ns  by  which 
Iw  eitablished  bis  dynamical  equivalent  of  heat  in  mechanical, 


dectric, electro  dMaicaltebemical,elecln>-nta^e  ic,  and  tliermo- 
deatie  plieaenena»  it  Ind  Ijcen  known  that  jotential  energy 
tnm  UKf  availalile  toeiee  cen  Iw  tnuwaitled  cleciromagneticaily 
\j  Btaia  bf  an  dtatrie  cnrrtnt  ilironicli  •  wire^  and  directed  to 
nite  weighia  at  a  distaaoeb  with  nnlimlltdUjr  perfect  cconon.y. 
The  fiiet  lai|e«caie  praetidl  application  of  dactieoiiagnctic 


nwfMwea  was  propoeed  by  Holmes  in  1854,  to  produce  tbe 
dcctiie  Ki^t  for  iightb<  tawa,  and  percvered  ia  by  liln  UU  be 
proved  the  availability  of  his  BadHM  to  the  letMMtlra  of  tlie 
Trinity  House  and  the  deii|^  of  FanA^  ia  trial«  at  Blaekwali 

in  A.  ril,  1857,  aad  it  was  anpUed  to  feht  the  South  Fore- 
land lii;btbaase  00  December  8,  1858.  Thu  g^vc  the  im|  nise 
to  imrcntioa ;  by  which  the  electrc-uiagneiic  machine  has  been 
btoa^tfrontfae  physical  Uhoci  t' ty  into  the  p^<vil!ce  of  engi- 
neering and  has  sent  back  to  the  realm  of  pure  science  a 
bcantifnl  discovery,  that  t>f  the  fumlr-meiital  ].rincipte  of  the 
dynamo,  made  triply  and  indei>endcnily,  sod  as  nearly  as  may 
be  simultaneously  in  1867  by  Dr.  Werner  Sieti  en«,  Mr.  S.  A. 
Varley,  and  Sir  Charles  Wheatit  ne  ;  a  discovery  which  comti- 
tntes  an  electro  m.ii;ni  tic  analogue  to  the  fundamental  electro- 
static principle  of  Nich  1  on's  revolving  doubler,  resuacitatt d  l.v 
Mr.  C.  Vcrley  in  hi-  instrtimcnt  "for  generating  electricity 
p.iteiilc(!  in  i860  ;  ant]  by  I  IvAtj  in  hid  celclirattd  clevtric  m'chine  ; 
an  i  hy  myself  in  roy  "  rci  b  i  isher  "  f.  r  multiplying  and  main- 
tainihiT  c!iiir;»es  in  L^cn  jars  for  hcicrostatic  electromelCRS 
and  m  the  elictrilicr  for  me  liphea  of  my  recorder  foriab* 
marine  cable>. 

Tlie  dyaaaws  ef  Giamaw  aad  Sicirin*,  invcnttd  rjid  made  ia 


the  coureof  these  fuurleen  years  since  the  discovery  of  the 
ftindameDtal  principle,  give  i  ow  a  ready  means  of  rmlising 
economically  on  a  large  scale  for  many  imj  ortant  ]>ractical 
i;p;ilicatif  n«,  the  old  iherini-dyrianiic-  of  J'  ule  in  elcclr-:- 
iii-i:;r  cli^in  ;  a;Kl,  whrit  pariiri;hily  c  incfrns  us  n<i\v  in  eonnec- 
iiijti  1  ith  my  i^resrut  'ul  jict,  they  ma'f.e  it  jjos^ihle  t.s  transmit 
rleclro  ui3^^  c'ii  ally  the  w<  rl.  of  waterfalls  lhrt"'Uj;h  long  insulated 
cortducting  v.  irts,  aiid  use  it  .>t  iH-tances  of  fifties  or  lmndre<ls  of 
miles  from  the  'ource,  with  excellent  economy — better  economy, 
indeed,  in  respect  to  proportion  of  ercrgy  n«ed  to  energy  dis-i- 
Dated  than  auna»t  anything  known  in  urdinary  mechanics  and 
tiydranlics  far  diitaaos  of  anadredsof  ynrda  iaitaad  «if  handnds 
or  miles. 

In  answrr  to  fjacslioas  pat  to  aw  in  May,  1879.*  by  the  Par- 
liamentary Committee  en  Electric  Lightiaf ,  I  mm  a  foramla 
Uk  odealetiiv  the  aaioinit  of  caeny  tiaaaauted,  and  tin 
anoaat  di»ipa'ed  by  bcine  convtrtcJ  into  heat  on  the  way, 
through  an  imtdated  copper  ooadnetor  of  any  lenctb,  wiA  eay 

S°  ven  dcctromotite  force  applied  lo  prodace  the  cnncBt«  Taking 
iagara  is  cxsnpl^  and  witb  the  idea  of  briamng  its  energy 
naclally  to  Montreal,  Bo»tcn,  New  Votit,  and  Philadelphia,  I 
calculated  the  formula  for  a  dL>tance  of  joo  British  s'atute  mUes 
(which  is  greater  than  tbe  dislrnceof  any  of  those  four  cities  firoaa 
Niagara,  and  it  tbe  radius  of  a  circle  covering  a  large  «ad  veiT 
important  part  of  the  United  States  and  British  North  Amerieaf, 
I  found  almo»t  to  my  ^nrpri^e  that  vftn  with  '  o  great  n  distance 
to  he  proTidcd  for,  the  conditions  are  tbcroughly  )  r.icticAble  with 
good  economy,  all  aspects  of  tbe  case  can-fully  con-  idered.  llie 
formula  itself  will  be  the  suHect  of  a  technical  commnaicatfoa 
to  Seciir  n  A  in  the  coarse  of  ibe  Ideeting  on  which  we  are  aow 
enterii  g.  I  therefore  at  preteat  reslnct  ayielf  to  a  slight 
statement  of  results. 

1.  Api  ly  dynam>  s  driven  1  y  Niai;;  l  a  to  i.fodiice  a  ilifTerenee 
of  potent i.-vl  of  So,oco  vol's  telvctn  a  go.  d  earth  c  mnection 
and  ihe  near  civd  of  a  5«  lul  C(  j  per  w.ic  of  half  an  inch  {I'Hf 
centimetre  )  oiaii.eter,  and  3011  -ta'.v.t;  miles  (48J  i, ili,metres) 
lenijih. 

2.  l  et  rcsislaiirc  by  driven  «lynam  1  doii  g  v, nrk,  or  by  elec- 
tric li„hts,  or,  as  I  can  n  w  y,  I  y  a  F.-.ure  lat'cry  taking  in  a 
charge,  be  njij  lit-il  (i>  keep  llio  r-  rno'e  cii  1  at  a  ]>  tcntial  differ- 
ing by  04,(  fii  vnlis  from  .i  g*  oil  car  h  |  la'e  iherc. 

3.  The  result  will  '  e  a  current  ot  240  wcl  cis  ihrrugh  tlir  wire 
taking  cnervy  fr'  m  the  NiT;;ara  end  at  the  rrtc  of  26,250  hcrse- 
j-ower,  losing  5250  (or  20  per  cent.)  of  this  by  ilie  :  cnerntinn 
and  divsipaiioii  of  heat  throusjh  the  c  iit'uct<  r  and  2i,c<:o  h  irse- 
poucr  (or  So  per  cent,  of  the  whr  lc)  ■  n  the  reci[  ients  at  the  far 
end. 

4  The  elevation  of  tcii.pv:  riiro  a  •  ve  tlto  urr  lun.  iiiff  atmo- 
sphere, to  ;>lb  w  ;he  heat  ^i-i  t  r.rid  in  it  to  escape  by  ra<!iaiio;i 
and  be  cairiid  a«ay  by  c 'i.viciion  is  only  ulxut  30° Centigrade ; 
the  wire  being  hung  f'ccly  cxp  <.cd  to  air  like  an  ordinary  tei«> 
graph  wire  sup(*irtctl  on  |Vi-ts. 

5.  The  striking  distarcc  Ictwccn  flat  metallic  surfaces  witb 
difference  of  potentials  of  So.coo  volts  (or  5,01.0  PaniellV)  ia 
(Thomson's  "  Electrostatics  and  Magnet^^m,"  9  340)  only  18 
millimetres,  and  iherelure  there  Is  no  diflictxity  about  tbe  iniala* 
\.u>n. 

6.  The  cost  of  the  Copper  wire,  rcckoaed  et  8<£  par  Ih,,  is 
37,rco/.  :  the  interest  on  which  at  5  per  cent,  is  190K  a  year. 
If  5250  horsc-powcr  at  the  Niagara  end  eosts  nwre  tbea  iQOoA 
a  year,  it  wr  nid  be  better  ecf^nomy  to  pat  more  copper  into  the 
ceadactor ;  if  less,  less,  I  say  no  more  on  this  pofi  t  at  present, 
as  the  economy  of  copper  for  electric  orkndaoiit  a  will  be  the 
subject  of  a  special  conmnaicatioa  to  tbe  Sectiop. 

I  dmll  only  say  in  condu>ion  Aat  one  great  difficulty  in  ihe 
way  of  economising  the  ttectrieal  Iran  mitting  power  lo  great 
diitaaces  (or  even  lo  moderate  distances  of  a  feu  Li'ometres)  's 
BOW  overcome  by  Fanre's  splendid  invention.  11  i;^h  potential, 
as  Siemenii,  I  bnieve^  first  pointed  rut,  is  the  essential  for  gocil 
dynamical  ecoocny  in  the  electric  trniistuiv  ion  nf  pi  wer. 
Uat  what  are  we  to  do  wi  h  So.coo  volts  when  we  have  them  at 
the  dvilised  end  of  the  wire  ?  ImaLiii  e  a  don  esiic  servant  gt^ng 
to  dust  an  electric  lamp  «ith  So,coo  volts  on  me  of  its  me  als  ! 
Nothing  above  aoo  volts  ought  on  any  accoutit  ever  to  be  ad- 
mitted into  a  hooie  or  fhip  or  ether  place  where  safc-^rds 
against  aocideat  casnotbe  mtide  i.b«<Iutclya  d  for  ever  iiust- 
worthy  agriast  all  possibility  of  accident.  In  an  electric  work* 
shop  80^000  tmits  is  BO  more  dangetoas  than  a  diealar  saw. 

*  PriaudintlwParKaaicHaqr  Blue  Beak  Kep'it  «rihs  < 
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Till  I  learned  Faure's  inv-eation  I  c  juld  but  think  of  »tep-down 
dynamos,  at  a  m.ii  i  receiving-station,  to  talce  cnet^jr  direct  from 
the  electric  main  with  its  80,000  volts,  and  supply  it  by  seoondirjr 
3kJ0  Tolt  dynsmoc  or  too  volt  djmaioos,  through  proper  duitri- 
butinj  wires,  to  the  hnuei  ud  uctories  and  sh  jps  where  it  is  to 
be  used  for  electric  lighting,  ud  lewiag-machines,  and  lalbes, 
and  lift*,  or  whaterer  other  nwchaniim  wants  driving  power. 
NovdMthblglatobtdOM  aMdl  acre  e<:on>aucally,  I  hope, 
"  MTlai^  wift  mn^  prater  nmplicity  and  r^ularity,  by 
sine  a  nare* 


(  , 


battery  of  40,000  cells  alwsjri 


charged 


keepiiv  •  ] 

dinet  ma  His  dlatoie  ioaio,  and  applying  a  atethodwd  system 


«f  S<^  ud  placiqg  theai  on  the  toi 
1^  of      m  beinj  regularly  ' 


Mft-mtply 

into  the  peat  hatleijrttat  b  being  charged,  10  as  to  keep  it* 
■uifaer  dinqr«  nithu  So  of  the  proper  nambcr,  vkieli  mnid  be 


 dinqr' intUB  $0   .   .  

aboot  40^000  if  the  potential  at  the  eoiittiaj;  end  of  the 
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OrENiNo  Address  by  Prof.  \V.   h.  Kluwer,  LI.  D., 
F.R.S.,  Pres.  Z.S.,  V.P.  AurHRwP.  Insi.,  &c.,  Chairman 

OF  THE  DePARTUENT 


It  is  impoisible  f  jr  ns  to  commence  the  work  of  this  section 
of  the  Associatioa  without  having  Tiridly  bronght  to  our  minds 
the  loss  which  has  befallen  ns  since  our  last  mrrtim  thr  lost  of 
one  who  was  oar  m>st  characteristic  representative  of  tbe  eom- 
plex  sctenee  of  utliropolo^ — one  who  liad  for  many  years  eon* 
ducted  widi  eztraorainary  energy,  amidst  muUifarious  other 
avocations,  a  series  of  researches  luto  the  history,  cnstoms,  and 
physical  characters  of  the  early  inhabitants  of  our  island,  for 
which  he  was  so  especially  fitted  by  his  archteolo^cal,  historical, 
and  literary,  as  well  as  his  anatomical  kuowledge,  and  who  was 
alio  the  most  popniar  and  brilliant  ex|K)i.!tor,  to  as.^mbtie<>  such 
as  meet  together  on  these  occa>ijiis,  of  the  letuttN  of  those 
re-carches.    I  need  scarcely  say  that  I  refer  to  Prof.  Rolleston. 

Within  the  last  few  months  the  study  of  our  subject  in  this 
country  his  received  aa  im^  uht  from  the  publication  of  a  bjok 
— sma'l  in  t>ixe,  it  is  true,  but  full  of  ma'.erials  for  th  lUght  and 
in--truc;ion — the  "  Anlbrajxilf^jy  "  of  .Mr.  K.  B.  Tylor,  the  first 
work  published  in  ICn^".i-.h  with  that  title,  nnd  one  very  different 
in  its  sco;>e  and  method  fr  jtu  the  old  ethnolo,jicjl  treatises. 

The  immense  array  of  facts  broujjht  t  jjjetlier  in  a  .-.m-all  co  11- 
pais,  the  terseness  and  elejjnnce  of  the  style,  the  gcHjJ  taste  an  \ 
fcelin.T  wilh  which  difficult  and  often  burniti(j  questions  arc 
Ireiteil,  should  j^ve  this  bo)k  a  wide  circoiaiijn  among  all 
cbsses,  and  thtjrougly  faudliaiise  both  the  irord  nd  the  aujcct 
to  Eiif;llsh  readers. 

Ti  c  1:  i  j.n  and  early  his:  iry  of  man'  civilisation,  hi.  language, 
hi-  ait-  uf  iifc,  his  religi  in,  science,  and  social  customs  m  the 
primitive  couditijtis  uf  sLvic'.y,  .ire  subjects  in  whxh,  in  conse- 
quence of  their  direct  cotrinuity  witli  the  art-  and  sci' nces, 
religious,  political,  an]  ■  iji  il  en  ;  iui-  amoa;^  'vh.ch  \',  c  all  live, 
by  which  we  arc  all  innu-.-iiccd,  ai>-.l  abnit  wlixli  wc  all  have 
opinions,  every  person  of  ordii.arj'cJucaUon  can  and  should  lake 
an  interest.  In  fact,  really  to  understand  all  thc-,c  ,)roblcjis  in 
the  complex  conditi  ui  in  ivliich  they  are  prc^citcd  to  u<  now, 
wc  ought  to  study  them  in  their  ra  ^re  simjde  forms,  .md  trace 
them  as  far  as  may  be  to  their  origin>. 

But,  as  the  author  remarks,  this  boak  is  only  an  introduction 
to  uthropology,  rather  than  a  summary  of  all  that  it  leaches  ; 
and  some,  even  those  that  nianv  consider  the  most  iniporiaui, 
br.inclies  of  the  sebjeet  ace  but  lifhtly  touahed  upout  or  wlwUy 
passed  over. 

In  one  of  tbe  estimates  of  the  character  and  opinions  of  the 
very  resnarkable  nun  ud  eminent  sutesman,  who  e  death  the 
COOalqr  WM  awnmhig  last  spthw,  it  was  stated :  "  Lord 
ItiwcwilfieM  bad-a  deep-rooted  convtctlon  of  the  vast  imjiortauce 
of  iMbatdeteiminiiig  the  rel  aive  dominance  both  of  societies 
ui  of  kdMdnab"  {Sjwtator,  Aptil  23,  tS8i) ;  and  with  rc^^aid 
to  die  qaestiao  of  iriiat  he  oeant  fay  *'fao^"  we  have  »  key  in 
tbelaatpQbliihedwarkof  tbesMoeacBlcofaaerTerof  niukkd : 
**  Ijngeajgy md  td^lon  do  not  make  n nae-there  is  only  one 
Ihiqc  wbMh  makes  a  lace^  and  that  it  bboi  "  ("  Endymion," 
voLlL  p.  J05).  Now  ''bload"  naed  In  this  sen**  isd^ned  as 
"Undnd  i  rebrtfan  by  Bstnral  descent  from  3  comiqoa 


con»anguinity "  (Webster's  "Dictionary  The  study  of  the 
true  relationship  of  the  different  races  of  mca  is  tht  :j  no:  only 
interesting  from  a  scientific  poiut  of  view,  but  of  urcat  imiiort- 
anee  to  statesmanship  in  such  a  country  as  this,  embracing  sub- 
ject^i  representia;  almost  every  known  modilication  of  the  humaa 
species,  whose  variei  and  often  coaflictin^  interests  have  tu  be 
reguUited  and  provided  for.  It  is  to  want  of  appreciation  of  its 
icuportaooe  that  many  of  the  inconsistencies  and  shortcomings  of 
the  government  of  oar  dependencies  aud  colonies  are  due, 
especially  the  graat  fawansistency  between  a  favourite  English 
theory  and  a  toe  eoomm  English  practice — the  former  being 
that  nU  men  are  mofany  and  inlcllectaal\y  nttk»  the  Utter  bei^ 
tint  aU  me  equally  inferior  to  htmidf  fa  aUiespeets:  bothnrv 
ly  faUedeaa.  Theatndy  of  raoeisat  « lov 


dib  Indeed  imea  em  li«r  O*  aantt  oootemptnons  uitlMl  of 
"  ntoeer  "  nnpHed  iwHicriwIinHjy  bar  tbe  BidWwiw*  Mwi*  to 
theUn^ef  OeWeit  Canal  ef  Africa,  die  Xattnof  Mat^, 
the  Lascars  of  Boabaj.  Oe  Hindoos  of  Gtlcntta,  the  aba(%lMB 
of  Australia  and  even  tiw  liMris  of  New  Zealand  i 

Bat  hosr  it  be  to  know  better?  Where  in  this  coontry  it  ai^ 
instmction  to  be  had  7  Wlieie  are  the  boiks  to  which  he  may 
torn  for  trustworthy  infimuliMi  7  The  snbject,  at  I  have  lal^ 
it  bet  .slightly  touched  npon  fat  tbe  last  published  treatise  on 
anthropoloiiy  in  our  language.  The  great  work  of  Pritcfaaid,  n 
compendium  of  all  that  wa.s  knjwn  at  tbe  time  it  was  written,  it 
now  almost  entirely  out  of  date.  In  not  a  ungle  university  or 
miblic  institution  tnroa,!bout  the  three  kin^oms  is  there  uy 
kind  of  system  ilic  teaching,  cither  of  physical  or  of  any  otlicr 
branch  of  an.broiXDlogy,  except  so  far  as  comparative  philolofy 
may  be  considered  as  l>caring  upon  the  subject.  The  one  society 
of  which  it  i>  the  special  budness  to  prooiotc  the  study  of  these 
qufr^ion?,  the  Anthrop  dugioal  Institute  of  Great  Britain  and 
Ireland,  is,  I  regret  to  say,  fiir  imn  fl  >urishiiig.  An  anthropo- 
logical mnseum,  in  the  proper  sense  of  tbe  word,  either  public 
or  private,  does  not  exist  in  thb  country. 

What  a  contract  is  this  to  what  wc  see  in  almost  every  other 
nati  in  i  1  l.ur  ipe  :  At  Paris  there  is,  first,  the  Museum  d'His- 
toirc  Naturelic,  where  man,  a%  a  zoological  subject — almost 
entirely  ne^^lcjtetl  in  our  ISriti^h  Muitcuin — has  a  magnificent 
gallery  allotted  to  him,  abounding  not  only  in  illustrations  of 
osteol  j,»y,  but  ilsj  in  m  >dcls,  casts,  drawings,  and  anatomical 
preparation*  sho A inc;  va-i  ju-  jKnius  in  hi-  physical  or  natural 
nistory,  which  ^  -  x,'  un  h-.i  tu  tin-  y.\h\w  in  the  free  lectures  of 
the  venerable  Prof.  nu.\trrf i^;es  ami  hi  -  able  coadju'or,  Dr. 
Hamy  ;  there  is  also  the  vi^.  r  as  Society  I'f  A'.;hroiKiIo;jy, 
wliich  is  stated  in  the  last  an:iuil  rep  irt  to  nurai'icr  meuibers, 
!i  •wii..;  an  increase  of  forty-four  during  the  ye.ir  18S0,  and 
vslucli  is  f>rming  a  mnseum  on  a  n  •  t  extensive  scile  ;  and, 
finally,  tht  School  of  Anthropol  ';Ty,  f  unilc  1  i>y  the  illustrious 
Br  -en,  whose  untimely  death  la  1  ycir,  in^'.c.id  of  paralysing, 
seems  to  have  stimulated,  the  energies  'd  collca,^uca  and  inipus 
into  increased  .iclivity.  In  this  school.  itupi>orted  jiartly  by 
private  subscriptions,  partly  by  the  pntilic  liberality  or  the 
Municipality  of  Paris,  and  of  the  Dejwrtment  of  th;  Seine,  are 
laboratories  in  which  all  tbe  processes  of  anihrojxilcgical 
manipulation  are  practised  by  students  and  taught  to  traveller^. 
Here  all  tlie  '<odie«of  persons  of  outlandish  nationalities  dyinjj 
in  any  of  th.-  hospitals  of  Pari--  are  divsccted  liy  CMm]ic:;nt  and 
zeal  lUs  o!i-cr.._-r- ,  « h  1  CJ  rt'.ilij  rt-i  ird  every  peculiarity  of 
;:cJ,  and  are  thus  layiii^;  the  f)un  lati  iii  fir  an 
trustwiirthy  collection  of  tnattri;ils  f  ir  tliL-  c-jm 
parativc  anatomy  of  the  races  of  man.  Here,  luilherniore,  arc 
lectureships  on  all  the  different  branches.  Biological  and  .ana- 
tomical anthropology,  ethnology,  prehistoric,  linguistic,  social, 
and  medical  anthro[x>!o^  are  all  treated  of  separately  by 
eminent  professors  who  have  made  these  departments  tbelr 
special  study.  The  influence  of  so  much  activity  is  spreading 
Dej[ond  the  capital.  The  foundation  of  u  anthropological 
society  at  Lyons  has  been  announced  within  the  present  year. 

In  Germuy,  although  there  is  not  at  present  any  iastttaioa 
oigraised  like  the  school  at  Fnriit  the  flouritUiig  state  of  tbe 
Berlin  Ethnological  Sodety,  which alt»  reports  « large hMR 
in  the  number  of  its  ineailMl%  Ae  TCriont  elher  aooetiot 
journals,  and  tbe  impxtani  eootifliutiont  wUcib  in 
being  nude  froa  tlie  naoKrooa  intdlectaal  cenHiee  of  that  ] 
of  learnfaig,  all  attest  the  inlereit  wbidh  tbe  ttaidy  of  man  em 
there.  In  Italy,  la  fhe  Sculinavian  IdqfdoBt,  ia  Rnuu,  aad 
even  in  Spain,  theie  an  i^t  off  aiailar  activity.  A  danoe  at 
the  recent  periodical  litentnn  off  Anerica,  enedally  toe  piUi* 
I  eatkm  of  the  SBithaomnn  lutiUiliai^  «iU  dioir  htm  Orvt^^f 
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the  scientific  worlc  of  that  country  is  seltint;  in  the  same 
direction. 

It  is  true  that  a  very  great  proportion  of  the  energies  "f  the 
KCietief,  in^!il^;iiuns,  aiul  imli%'iduals  who  culliva;c  tins  v."i>t 
subject  are,  in  all  these  lands,  as  it  is  indeed  to  so  great  an 
extent  in  our  own,  devoted  to  that  branch  which  borders  upon 
the  old  and  favouiite  sludie-.  of  nrclixology  and  geology.  The 
fascinating  power  of  the  pur  uit  of  the  carlie  t  tiace-i  <>f  man'.s 
exi>tence  upon  the  earth,  with  the  jjossihilitici  of  obtaining 
some  glimp»e>  of  his  m<jde  of  origin,  is  attested  in  the  devotion 
-seen  everywhere  in  n  uvcum!",  in  separate  1  ub;ica'ion>,  atid  in 
journals,  to  pre-hisioric  anthropology. 

Unt,  thouf^h  the  >tudy  of  man's  origin  and  earliest  apjiearances 
upi.in  tlu-  earth,  and  '.hat  of  the  itructural  modil'ications  to  which 
in  course  of  tir.io  he  li;5s  arrived,  or  the  study  uf  races,  are  inti- 
mately related,  ar.il  will  ulliiiialely  throw  rn;ht  u;ion  one  another, 
I  Tenture  to  tiuuk  that  the  latter  is  the  ni  rc  i  rcssini;i'f  the  t«o, 
as  it  is  certainly  the  more  practically  iriip'  rtant  ;  and  hence  the 
necessity  for  greater  attention  to  physical  anthropology.  In 
leekingfor  a  criterion  upc>n  which  to  base  tur  study  of  race*,  in 
looking  for  essential  proofs  of  consanguinity  of  descent  fiom 
common  aiice>tors  in  different  groups  of  men,  I  have  no  hcsita- 
tioo  in  saying  that  we  most  first  look  to  their  physical  or 
untomicftl  char.ictcrs  next  to  their  moral  and  intellectual  cha- 
nctm— fiw  our  purpo.-e  more  difitcnlt  of  a;  prehension  and 
coDpfiaan^aad,  luUy,  as  alliMding  Unts,  >>ft.  ii  valuable  in 
aid  of  onr  meinhei^  Mt  lardjr  to  be  depended  upon,  unless 
'eonobofated  tan  odMr  aaana^  to  laqpag^  nl%iook  and 
(odal  cmMooh. 

The  ainfy  of  the  pMcal  or  analomieal  chancier  cf  the  nees 
of  nan  »  ufortuaiaijr  •  ral^  bcMt  with  imvuHnible  dilR- 
cultiei.  It  can  oolj  be  •ppraached  wllh  Ibll  advMttege  by  one 
already  acquainted  «hh  ue  orduenr  fttda  of  hmmB  aattomy, 
and  w  ith  a  certain  amonnt  of  loolocical  trainiag.  The  incthodti 
used  by  the  xoologist  in  dbotobalinv  iFcdes  and  vaiietica  erf 
aaimaLs  and  tbe  practice  acqubred  in  detecting;  ailimie  cesen- 
blanocs  and  difiierences  that  an  ordinaiy  observer  might  overlook, 
aie  jaat  what  are  required  in  the  physical  anthropologUt. 

As  the  great  problem  which  is  at  the  root  of  all  zoology  ii  to 
dinover  a  natuiral  clas-  ification  of  wnimnlft  so  the  aim  of  too* 
logical  anthropology  is  to  discover  ■  natural  classi6cation  of 
mao.  A  natural  classification  i>  an  expression  of  oar  know- 
ledge  of  real  relationship,  o(  coaaaiuaini^— of  *'Uood,"  ss  the 
anibor  of  "Endymion"  eapfeiw  U.  When  we  con  satisfac- 
torily prove  that  any  two  af die hnwm  gronpa  of  mankind  are 
defcended  from  the  fame  common  >lock,  a  point  is  gained.  The 
more  such  points  we  have  acquired,  the  more  nearly  hball  we 
be  able  to  picture  to  ourselves,  not  only  the  present,  bit  the  past 
distriluticn  of  the  races  of  man  upon  the  earth,  and  themodeead 
Older  in  v*  hich  they  have  been  derived  from  one  another. 

Tlie  ihtTicullies  in  the  way  .jf  applying  zoological  principles  to 
the  clajsilication  of  uian  arc  vastly  greater  than  in  the  case  of 
most  animals;  the  jirobkm  heiiij;,  as  we  shall  see,  one  of  Ujuch 
greater  conij  lcxity.  When  groups  of  animals  become  so  far  ! 
difTcrenti.Tted  from  each  ether  to  repre  ent  scj  aratc  species, 
they  remain  isol.Ued  ;  thcv  may  break  U|i  int  )  farther  sab- 
divisionji — in  f.ict,  it  i>  only  by  further  5u;«iivi-ii,n  that  new 
specio  can  1  c  formed  ;  but  it  is  of  the  very  essence  of  specie-, 
as  now  universally  nnden.tood  by  naturalLst.«,  that  they  cannot 
recombine,  and  so  give  rise  to  new  forms.  With  the  varieties 
of  man  it  is  oiheiwise.  They  have  never  so  far  sepiarateil  as  to 
answer  to  the  physiological  defitiition  of  sp^ccies.  All  races  are 
fertile  cneviith  another,  though  jierhaps  in  different  cietjrccs. 
Hetice  new  varieties  have  constantly  been  formed,  not  only  by 
the  sej,iiientation,  as  it  were,  of  a  portion  of  one  of  the  old 
Stocks,  but  also  by  various  combinations  of  those  already  esta- 
blished. ' 

Neither  of  the  old  conceptions  of  the  history  of  man,  which 
pervaded  the  thought,  and  form  the  foundation  of  the  works  of 
all  eihnological  writers  u[)  to  the  last  few  years,  rest  cn  any 
solid  bosL*,  nor  acccunt  for  the  phenoaeoB  of  the  prcant  condi> 
tlon  and  distribotion  of  (he  species. 

The^  one  view— that  of  the  monogenist— wx?  that  all  races, 
■a  we  see  them  now,  are  the  descendants  of  a  single  pair,  who, 
hi  econwurativiely  short  period  of  time,  spread  over  the  world 
Iran  one  conmioa  centre  of  origin,  and  became  modified  by 
drj^Ulfat  eonWllNIWeof  clianges  of  climate  and  other  external 
CWwHhwii  The  odnr^that  of  the  polygcnist— is  that  a  certain 
wnriwr  of  wkdes  or  species  (no  agTeea)eDt  has  been  arTivc<l  at 
as  to  dw  nonbcr,  which  is  estimated  by  different  authorities  at 


from  three  to  tv  cnty  or  more)  have  been  indcpwndcr.tly  crea'ed 
in  different  parts  of  the  woild,  and  hr.ve  jcrpciuatcd  the  dis- 
tinctive characters  as  well  a.s  the  geugraphical  jfcsition  with 
which  they  were  ori;:tnally  enc'ovvcd. 

The  view  which  appears  best  to  acci<-d  with  what  is  now 
known  of  the  characters  and  dislriliui ion  of  the  races  of  man, 
stui  wi;h  the  gcniral  [ihenon.ena  of  nature,  may  be  dc  cribcd  as 
a  mor  ifioatiun  i  f  the  firmer  of  thc'f  h_v  j  olheio. 

With:  ut  cntcMi  into  the  difficult  que  tion  of  the  method  of 
man's  fir  t  apipci-'-ance  upon  the  worlii,  we  mu  t  as  sun  c  for  it  a 
va-t  ;  nlxjuity — at  all  everts  as  measured  I  y  any  hi-.torical  stand- 
ard. Of  til  s  time  is  now  ample  [  ro'  I'.  Di'riii^  the  long 
time  he  existed  m  ihe  :  av.a-c  slate — a  lime  comparexi  to  which 
the  dawn  of  our  lii  turical  p<;rir,d  Mas  as  yesterday— he  was 
influenced  by  the  o;  eration  of  tho  c  na  ural  laws  » hich  have 
produced  the  variations  seen  in  other  regions  of  <iiganic  nature. 
The  first  men  may  very  probably  have  been  all  alike  ;  but,  when 
spread  over  the  face  of  the  earth,  and  lecome  subject  to  all 
kinds  of  diverse  external  conditions—  climate,  focd,  competition 
«itb  members  cf  his  own  niecies  or  uiih  nild  animals — racial 
differences  bcican  slowly  to  be  developed  thrcugh  the  potency  of 
various  kinds  of  sdcctioil  actiac  the  slight  variations  which 
appeared  inniffividaals  iaobemeBCeto  the  tendency  implanted 
in  all  livirg  things. 

Geographical  poaitioa  BnthmhccsoM  of  the  main  ckncvlB 
in  detetminiJig  the  foranliaB  end  the  pewiKWce  of  rues. 
Groups  of  men  isolated  frcm  tbdr  feflowa  for  long  periodic 
Mch  as  then  Hviae  on  small  Island*,  to  whfch  tbdr  asccslors 
nay  ham  hcea  aeodcniaJly  dnficd,  ««iild  natnrally,  in  concre 
of  time,  develop  a  new  type  of  features,  of  skvIL  of  eosaplcsioB 
or  hair.  Aslightaet  in  one  diieetion,  In  any  of  these  chanctafs, 
wonld  constantly  tend  to  intensify  itself,  and  to  new  races  woold 
be  formed.  In  the  »ame  way  different  inteUecliial  or  moral 
qualities  «  ouU  be  gnduaUy  develo]  ed  and  trantoaitted  in  diftr> 
eut  gronps  if  mts.  The  bnger  a  race  thus  formed  remained 
isolated,  the  itore  strongly  improved  and  the  more  permanent 
would  its  cbaractetitties  become,  and  leas  liable  to  be  changed 
or  lost,  when  the  (nmnnding  ciicmnstances  were  altered,  or 
under  a  oiodcrale  amonnt  of  intermixture  from  other  race^— the 
more  "true,"  in  fact,  nould  it  be.  On  the  ether  hand,  on 
huge  continental  tracts,  where  no  "mountains  interposed  make 
enemies  of  nations,"  or  other  natural  barrier.;  form  obstadet  to 
free  intercourse  between  tribe  an  J  tribe,  there  wxinld  always  be 
a  tendency  towards  uniform>ty,  from  the  amalgamation  of  lacce 
brought  into  close  relation  by  war  or  by  commerce.  Smaller  or 
feebler  races  have  been  destroyed  or  absorbed  by  others  im« 
pclle<l  by  upeml  undaot  population  cr  other  causes  to  spread 
beyond  their  oii^inal  limits  ;  or  sometimes  the  conquering  race 
has  itself  disappcare<l  by  absorption  into  the  conquered. 

Thus,  for  untold  .ages,  the  history  of  man  has  prcsentfd  a 
shifting  kaleidoscopic  scene  ;  new  races  gradually  liccoming  dif- 
ferentiat(<l  cut  of  the  old  elements,  and,  after  dwelling  a  vi  !ii'e 
upon  the  earth,  c-lbor  beci  niii  g  suddenly  ai  iiihilated  t  r  gradu- 
ally merged  into  new  conibinntioiis  ;  a  Constant  dcstiuction  and 
recon>truction  ;  a  c;  ii-t.int  kT.clcncy  to  ^e;  aration  aid  differen- 
tiation, acd  a  tei.dmcy  to  c<  njliinc  again  into  a  common  uni- 
formity—the tv  o  lecdercies  acinij;  .T^.iin-t  ai  d  nodiljirg  each 
other.  The  history  of  these  ;!toees:cs  in  firmer  titres,  except 
in  so  far  as  they  may  be  inferrtd  from  the  j  re>- ent  .  late  of 
things,  is  a  difficult  stuiiy,  owing  to  the  scurclty  of  evidence.  If 
we  had  any  approach  to  a  complete  ]  ala'^ntological  rtcord,  the 
history  of  man  cculd  1  c  rcconsltuctcd  :  kut  nothing  of  the  kind 
is  forthcoiiiing.  lividei.cts  of  the  at  atcmical  characters  of  man 
as  he  liv<d  on  the  earth  durim^  the  time  when  the  great  rcc'al 
characteristics  v^crc  leirg  develo;  cd,  during  the  h  ng  ante- 
historic  ]  eriod  in  which  ihe  nef;ro,  ;he  Mrngoli.'.n,  and  the  Cr.u- 
COsi.in  were  being  gradu.iUy  fashioned  into  their  res;  eel  ivc  1  yi  es, 
is  cr.tircly  wanting,  or,  if  atiy  exists,  it  is  at  }  resent  safely  Luried 
in  the  earth,  perhapis  to  be  revealed  at  some  oacipaeicd  tine 
and  in  fomc  unforeteen  manner. 

It  will  he  oliscrvcd,  and  perhaps  observed  wiih  pwrplexity  by 
some,  that  no  dttinition  has  as  yet  Ijctn given  <  f  the  oft-recurrini 
word  "race."'  The  sketch  jnst  dr.iwn  of  the  past  history  of 
man  must  be  sufficietit  to  show  that  any  theory  implying  that  the 
different  individuals  composing  the  human  species  can  be  par- 
celled out  into  certain  definite  grcops,  tach  \iith  its  well  marked 
and  permanent  limits  separating  it  from  rJI  others,  has  no  scien* 
tific  foundation  ;  but  that  in  reality  these  individuals  arc  aggre- 
gated bto  a  number  of  groups  of  very  different  value  III  • 
loological  Kiue,  with  characters  itore  or  less  strongly  msrited 
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and  ]>c.TnOTent,  *xA  often  passing  insensibly  into  one  a'lotber. 
Tl.rj  ^'.'ep.t  griu]K  arc  s.<lit  up  in'o  minor  suVlivi»ion<,  and  fitlin;; 
up  the  i;a]is  lK:t\vcc  1  them  all  arc  intcmicUiale  or  intercalary 
forms,  iljriveil  ti'.iur  from  the  iurvivnl  of  indiviJuiU  rctainin,j 
the  ij.  nc  lit  e  !  o.  ance--tr.il  characters  of  a  race  fro  n  which  two 
In  K!  li'  )ia',  1      <a'atc'i  and  tal.rn  opi>  >  itcline^of  ni  idili cation,  >>r 

f.  'om  the  rcuriiiiii  of  mr'nlicrs  of  Mich  lira  )chc>  in  reccit  times.  If 
we  couM  f  jllnvt'.iD  c  .iii'.hjr  '.v^i  I  cm  cl.issify  man'xiii'l  inti) 
such  djvisi.>r.-  a  trunk.s,  bninchc-,  racc>,  and  sub  race-,  ea:h 
liavin;;  its  dclirii'e  and  e  piiv.  Itt.'.  mcatiiiiy,  our  work  would 
a,']»car  to  he  ijic.itly  nplilied,  al;h  ni.;!i  |  ei  haps  we  should  not 
be  io  near  the  tru  h  wc  arc  scc'.^in,'.  fUi;  being  nit  yet  in  k 
position  to  define  .vhat  am  on'  o!"  m  idificali m  i:.  nccc  «ary  1 1 
CODStitu'.e  distincti  in  of  race,  1  a:n  compcllctl  to  use  the  worl 
va^iely  for  any  considerable  grwu;)  of  men  who  reseuible  each 
o'.her  in  certaia  ewuBOB  chsnulen  tniuaiitted  from  goieratWB 
to  generation. 

In  apjn-oachinj  the  question  of  the  clas^ificatiOB  cf  the  races 
of  man  frim  a  ph)'sica!  p  >int  of  view,  wc  mtjit  bestow  ijreit 
care  up  >n  the  character-,  u^ion  which  we  rely  in  di^tin^juishiiig 
oiiC  gi'ouj'  fro  u  aiKvlhc".  It  is  well  V.n'i'.vn  in  f  i'dogy  tliat  the 
inr>lific.itio;is  o''  a  '-i  ;i,.;Ic  "irgan  or  <y>ie:n  iiny  !ic  of  greit  value, 
or  may  be  ijnite  n^eics.  a'cordin;;  as  ^uch  inorlificitions  arc 
Currelatc  l  with  itlicr  indilTcrcnt  or^an;  or  systcn:  ,  ir  are  nii-rc 
isolated  exa  u])le  of  varia'.i  m  in  tlic  cco  1  iiuy  of  the  ai:i  nat 
■without  structural  change^  elsewhere,  llie  older  ornitholo2i->t.s 
a<»>ociated  in  otie  ord  r  all  the  bird>  with  webbed  feet,  and  the 
order  thu>  con'lituted,  Natalies  or  Palmipfdet,  which  rcceiv.'d 
Ihe  great  sanction  o'  Cuvicr,  still  stand.s  in  many  zoologicil 
compilations.  Recent  investigati  :)ns  into  the  anat  imy  of  birds 
have  khjwn  that  the  species  tlins  associated  together  sh  iw  no 
Other  si^  of  nitoral  am  tit7,  and  n>  evidence  of  being  dermd 
from  the  same  stock.  In  fact,  there  is  tolmbly  fgftoA  pro  if  that 
the  wttbUn^  of  the  feet  is  a  merely  adaptive  cihataeter,  diwe* 
lopel  «r  lost,  present  or  absent,  irrcs^iectnc  of  other  Mnetanl 
■ijdifiBitbit.  la  tlw  nme  way,  wheo  uthropokey  wis  le« 
aAvsnoed  thui  it  ii  bmt,  it  non^  Ibit  the  dUtmetion  bt< 
twccn  lo  ig  tod  short^NwkdtdoUchiomhaQe  and  iH-achycmhalic^ 
pe  >plc,  pointed  out  bgr  Rdsfatii  lodleatad  a  prijiary  drrision 
of  the  hnaaa  S|>ecies}  hat  it  m*  aftdrwards  discovered  that, 
■hhoiagh  the  cmtelcr  ms  uiefiil  othenriMi  it  was  one  of  only 
HC  wdary  impottanoe^  ai  tlw  loog-bcaded  aswdl  a*  the  aiiort* 
beaded  graap  bsth  indaded  raeei  otlicrwiee  of  stroigett 
disstidhuit|r. 

In  all  dn^eadoiis  III*  point  to  be  fint  aseertaioed  i«  the 
fimdaaiental  plan  of  eonttractioa ;  but  in  casn  wiiece  the  Inida- 
maMai  plan  lias  nadefsone  bnt  little  midilicatiaii,  w«  an  | 
oUifed  t4  make  use  of  whtt  appear  trivial  character^  and  com- 
pe  )>ate  for  their  tiivialitj  by  their  number.  Hie  m  irc  nu  uerou^ 
the  co  nbinatiaiu  of  apccialiacd  cha'-a  -te  s  by  which  any  species 
or  race  diflers  from  Ha  eongener-..  tlic  m  >re  confidence  we  have 
ia  their  impsrtance.  The  separ  ttian  of  what  is  essential  from 
vbat  I(  inddcntftl  or  merely  superficial  in  sa:b  characters  lies  at 
the  root  of  all  the  proMeu-i  of  this  nature  that  zoil  jglsts  are 
called  upon  to  solve ;  and  in  prop  ^rtion  as  the  difliciiltie<  in* 
Vjlvfri  in  thi  delicate  and  often  ncr,>lesing  discriminati  >n  arc 
■nece^sfully  met  a  id  overcome  will  the  value  of  the  conclusion; 
be  increa  c  L    The^c  dilBcuhieo,  "O  familiar  in  loologf,  are  still 

g.  eatcr  iii  the  ca-ic  of  anthropology.  The  diflcreneei  we  have 
t  <  deal  with  are  often  very  .slight ;  their  siniificance  b  at  praent 
very  little  understood.  We  go  on  ex^wnding  tioie  and  double 
in  heaping  up  elaborate  tables  of  measurements,  and  minutely 
recording  evei7  point  that  is  capable  of  description,  with  little 
regard  lo  any  coadutiotis  th It  m.ty  be  drawn  fr  )m  thcni.  It  is 
certainly  time  now  lo  endeavour,  if  p  i>sMe,  to  di,crimiaate 
characters  which  indici'c  dcepdving  alTmi'.y  fro  1  t';u>e  that  are 
more  tran^ent,  variable,  or  a<l  ;'tive,  atiJ  to  arljn.l,  ai  far  U 
may  l>c,  the  proper  iinjHirtance  ti  be  atta:he<I  to  each. 

It  is,  h  iwcvcr,  'piitc  to  be  ex|>cclcd  lhaf,  in  the  i  ifancy  of  all 
sciences  a  va  t  am  'unt  of  1  b  must  be  cxpendcil  in  l-.-arnin3 
the  methols  of  Invcsti^aMon.  In  none  has  this  been  m  ire  con- 
.spicuous  th.-in  i  I  the  "-u'  jecl  luid  r  cnn  iteration,  ^fnny  have 
C  .me  to  dopiir,  fir  ii.^i.uKc,  of  any  ^.i.xl  c  .  r.nieu  iira:c  wi  h 
the  ti  uc  it  oceu.iicN  coniinj;  ..!  minute  and  la*x>rious  work 
involve  i  in  craniometry.  '1  hi>  i  lveciu-e  nearly  all  our  present 
m  th  As,  arc  ter.t.it  vc.  Wc  hive  mt  yet  learnt,  or  arc  only 
"be  liiiuinj;  t  \r.\  ii,  v,  h  1'.  line*  of  inreuigation  are  ]>r  jfitableand 
what  .are  barren.  The  reMiIis,  oven  as  far  as  ^\c  have  S""c> 
■however,  quite  Mifficicnt,  in  my  (.jiiTii  jii,  t.i  ju  tify  persever- 
ance.  I  am,  however,  no!  so  sore  whether  it  be  yet  time  to 


answer  the  demand,  so  eager  and  so  natural,  which  is 
made  in  many  quarters,  for  the  formulation  of  a  definite  jilan 
examination,  measurement,  and  description  to  which  all  future 
invcstiga'ion  should  ri;^idly  adhere.  All  steps  to  promote 
agreement  upon  fundiiucntal  points  are  to  I>e  cordi.illy  wel- 
c  lined,  and  iiieelin.js  or  congresses  convened  for  such  a  purpose 
will  be  of  Use  by  givin^'  o]>  ..  .riunitics  f  r  the  imimriial  discussion 
of  the  relative  value  ot  di  li-ici!  inc'.hoJs  ;  hut  the  agreement 
i*-ill  finally  be  brought  about  by  the  gc.icral  adoption  of  those 
measurement',  and  methods  which  cxi>ericncc  prove-  to  be  the 
most  useful,  while  other-  w  ii!  cradually  fall  into  disuse  by  a  kind 
of  process  of  natural  >tl  .cti  ti. 

The  changes  an  I  im;ir  ivctueiits  which  arc  l.>eiiig  nude  yeaily, 
almost  m  >n:hly,  i  1  instninients  and  in  method-.,  show  whit  we 
should  lose  if  wc  were  to  stop  at  any  given  iienml,  and  decree 
in  s  jlcmn  c  inci.ivc  th.it  thi-  shall  be  our  linal  system,  this  inslm- 
ment  and  tin.  melb'xi  sliall  be  the  only  one  u-.eil  throughout  the 
w.jrld,  that  n  .  one  shall  dep.irt  from  it.  We  scarcely  need  to 
ask  how  long  such  an  agreement  would  be  binding.  The  subject 
is  not  sufficiently  adviiiice<l  to  be  reduood  loa  itateof  •taguttfoa 

sudi  a.  thi!.  v.ouli!  bring  it  lo. 

'I'.i  :.i'.,e  ail  cx  uni'le  from  wha;  is  [x-rlups  the  mojt  important 
of  Ihe  ann  )niic;d  charicter-.  I.y  whuli  man  m  distingnished 
from  (he  I  i«ei  anini.ils,  the  sn  iciior  fn  ;ij  iln-  infe.ior  race--  of 
iiran  ;  the  smillcr  or  grca'cr  projection  toru .inl- of  the  lower 
part  of  the  face  in  rcla'ion  to  the  skull  jirop'rr,  or  thnt  which 
contains  tlie  brain.  From  the  time  when  Cani|>erdrew  his  facial 
angle,  t.j  the  |>re%ent  day,  the  readiest  and  truest  method  of  esti- 
mating this  projection  has  occupic<l  the  attention  of  anatomists 
and  anthrojtologistK,  and  we  are  still  far  from  any  general  agree- 
ment. Every  country,  every  school,  has  its  own  system,  so 
dlRorent  that  oomixirison  with  one  another  is  well  uii;h  impo** 
sibie.  This  is  undoubtedly  an  evil ;  but  the  question  iswfaetlicr 
we  should  all  a^e  to  adopt  one  of  the  eoofesndly  defective 
igrstemi  now  in  vogue,  or  whe'hifr  we  should  not  rather  eontiwie 
to  iMfe  Air,  and  endeavjnr  to  find,  onetdudtnajBoCbeaaliioet 
to  the  wdt-ldMWB  obMdions  urged  a^aiart  alL 

We  wmvt,  cneeialljr  in  thi't  oouaby,  tn>«e  vniriRn^  tmined 
and  experieaoed  own  wb3  will  take  «.>  ttwanhjeetwrionsly,  and 
devote  themadvea  to  it  eontinnovdy.  Of  fwh  ««  nMf  tH^t 
without  aMeaoe  to  those  few  who  have  done  owaiiitiiial  eiedicnt 
wufli  la jdijnical  nnduopol  igy,  bnt  wImw  chief  aciemtilic  acH^y 
lies  in  ofner  fietd",  ve  him  not  one.  In  the  laat  onnber  of  tbe 
Frendi  Ritmu  fAmlknf^if,  a  reference  caught  my  eye  to  a 
craniometrical  method  In  u  e  by  tbe  "  English  e«iool "  of 
anthropologists;.  It  was  a  refeienee  only  to  a  method  which  I 
had  veotond  to  suggest,  bnt  whidi,  as  far  a.s  I  kn  >w,  has  not 
been  adapted  by  any  one  el'e.  A  school  is  ju*t  what  we  have 
not,  and  what  we  want — a  body  of  men  not  only  willi  ig  t  >  lean, 
bat  a'llc  to  discuss,  lo  cri;ici«e,  ?o  give  their  npprov.il  to,  or 
reduce  to  its  pro;ier  level,  the  remits  put  forth  by  our  few 
original  inves'igators  and  w  riters.  The  rapidity  with  which  anjf 
one  of  the  mo-t  sk^dcr  irretentions  who  ventures  into  tbef  * 
(I  speak  from  pai  ful  experience)  U  raised  to  h«  anoncle  i 
his  fellows  is  one  of  the  noet  alarming  proofs  of  Ibe 
barrenness  of  the  land. 

Another  n  o  t  urgent  need  is  the  collection  and  |>re«ervatioa  of 
the  evidcaoes  of  the  physical  structure  of  the  various  modifica- 
Wnm  of  man  npoo  the  earth.  Especially  ttrj<ent  is  tbi^  now,  as 
»c  live  in  m  W^gt  hi  which,  in  a  far  Rrenter  degree  than  any 
prcviou.s  oae^  thedcstracli  n  of  race  ,  b  tli  by  annihilation  and 
abiorplion,  la  going  on.  The  world  hxs  never  wilnes«^"d  *uch 
changes  in  Its  rthn  >logy  as  tho  e  now  t.\king  place,  owin.^  to  the 
rapid  extension  o'  maritime  di  c  .very  and  maritime  commerce, 
which  is  csp'-ci  i'ly  affecting  the  isl.irid  |<>  ulation  among  which, 
nnrc  than  el  e  there,  the  vihition  <  (  (h..-  iin.st  im[iv.rtant  anlhro- 
]  .l'ji;;c,it  IT'-'  Ic  .IS  i;iay  be  1..  .'  I'l'  I"  .  H  wc  ii.ivc  a'  pre-cnt 
neither  the  kno  ^  Vdjo  n..r  !h  .-  In  nrc  t.>  enauiine  and  de-crihe, 
wc  can  at  lea  t  ]ire  erve  fr  .m  dc-tru  tion  the  niatermls  for  our 
successors  to  wo-k  11  o  I.  riioio^raph-,  mo  tcb,  nnatmntcal 
specimens,  >kc  eton-  or  ]K^rl^  of  skel..^!  n  ,  with  (heir  histories 
c.uefully  regi  lerc  1,  of  any  of  t  ie  so-calle  1  al*on  ;in;il  race  ,  now 
ni'idly  undergoing  cxtenninni ion  or  dcgcner:.i ion,  \*ill  be  here- 
after (/  ine  (imablc  value.  I'rav.  ings,  de.crintioii -,  and  measure- 
ments areaK's  useful,  thouf^l.  111  a  far  le  s  degree,  nllowance 
must  .ilway^  Ik-  ma  ie  fir  i  niK-rfecliotis  in  theme  hods  ss  «ell  as 
the  caiwcily  of  the  a  tist  or  observer.  Such  co  le  Ii  ns  iiui  1 1>e 
made  upon  a  far  larger  scale  than  has  hitherto  bei  i  attempted, 
as,  owing  to  the  dithcullics  already  pointed  out  in  the  cl-\s-ificn- 
tioD  of  man,  it  is  o'.ily  by  large  numbers  that  tbe  errors  arising 
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team.  fariWdnal  peculkritiM  or  aoddcotal  ndnibtac  em  be 
aWifcrt,  and  the  piwsUing  chaneterittks  of  e  race  or  group 
ferriy  BBcrtained.  It  k  only  m  u  inttitatkm  comnuinding  the 
fWouroes  of  llie  tuttion  that  such  ■  MllMtion  can  he  form«<1,  .ind 
it  mav  therefore  be  confidenlljr  1h|WI|  that  the  tra-.tees  of  the 
firttuh  Museum  will  appropriate  aome  portion  of  the  magnificent 
new  Inllding,  which  bai  been  provided  for  the  acojminodallon 
of  Adr  natural  history  collections,  to  thit  hitherto  neglected 
tandi  of  the  subject. 

I  have  mentioned  two  of  the  needs  of  antlirojiolog^  in  this 
country — more  workers  and  better  collections :  there  is  itill  a 
third — tliat  of  a  society  or  institution  in  which  anthropolom'^s 
can  mcc:  and  discus^  their  respective  view*,  wiih  a  joumsu  in 
which  the  results  of  their  invest igationc  can  he  WA  h?fore  the 
public,  ;i:id  library  iu  wbich  they  can  fm.l  the  IkjoWs  and 
ptrridii.dt  ncce*-.ary  for  itieir  s'udy.  All  this  oujjht  t.:.  W  pro- 
vi  led  by  the  Antl)ro,ioli>f;ical  1  n-  uiult  of  Grcrxt  ISridui  .uid 
Ireland,  wliich  originated  m  ih<-  a  n.Tlg.mi.ili  m  of  the  nUI  Kthno- 
logical  and  Anlhroc  .!o  ical  Societies.  Kot,  as  I  intimated 
some  time  a;;o,  the  l.i  Ulule  d  ic<  not  at  the  jwescnt  time  flourish 
a-  it  hh  juUI  ;  iLs  meetings  arc  not  s>i.)  well  ailendel  thej-  might 
be;  the  journal  rciirictcJ  in  iUi  powers  of  Ulastration  and 
printing  by  want  of  funds;  the  library  b  qoitc  tanriScioiit  f or 
the  needs  ot  the  »tu<lcnt. 

This  certainly  doc-,  n  it  ari-c  from  any  want  of  (Dod  manage- 
ment in  the  .Society  itself.  Itf  afairs  have  been  presided  over 
and  administered  by  some  of  the  mo-t  eminent  and  able  men  the 
country  lu>.  prfKluccd.  IluxlcVi  !  nl  li  liihsk,  Evan-.  Tylor, 
and  I'itt-Kiver:^  h.ive  in  succi-s  ion  given  their  rm-r^ie  to  its 
aerrice,  and  yel  the  uumlwrr  of  its  members  in  fa'luig  away,  its 
OWfahlwt  is  crippleil,  and  it>  very  existence  '.eems  precarious. 
Some  deel>ne  to  join  the  iiutituie,  others  leave  it  u;>on  the  plea 
that,  being  uniblc  from  distance  or  other  caaaet  to  attend  the 
mettingst  tbey  cannot  obtain  the  foil  (^um  for  tbdr  sabscrip- 
tiaas  ;  odiaaoD  the  ground  that  the  joonal  duti  aoteoaloiB  the 
cnel  iiAuBHUion  trlriieh  they  requiro. 

lioK  aBdljr  k  to  be  mnd  •  wttteliil  wlm  of  pcr.«ins 
«bo  ort  ioBoiBwd  by  diflmnt  conrfdenidmH,  iilio  fed  thai 
•ndnopalMiictl  science  \^  worth  cnitivatUif,  ood  duit  tbose 
who  are  fiboriousl^  and  patiently  tracing  oot  die  convex 
ptofakOM  of  naa'a  draenity  and  man's  early  hiitorjr  are  doin^;  a 
£0od  wofk,  and  vmijA  to  do  eooonra^  by  havia;  Ibeineans 
■ffade  1  them  of  earrytaig  oo  their  iBvesl^liou  ood  of  placing 
the  resuU«  of  thdr  rwartihau  befurethe  wocU— wiie  fed,  more- 
over, that  there  o^gfat  lo  be  so  ne  central  bi^,  rewesenting  the 
subject,  which  nay,  on  occoyion,  fatflacoee  opinio  i  oi  spealt 
aath  jritativd^  on  natters  often  of  great  pcKtical  imporaaee  to 

There  nnit'be  many  in  thi<  tn'eat  and  wealthy  country  who 
fed  (hat  they  are  helping  a  good  can^e  in  j oinin);  such  a  s  jciety, 
even  if  they  are  not  indivi  lually  receiving  what  they  consider  a  t 
full  equivalent  f .ir  the  r  small  sub  ^ription — many  who  feel  satis-  j 
Cution  in  helping  the  cause  of  knowledge,  in  helping  to  remove 
the  opprobrium  that  th;  British  Anthropolopcal  .Society  nl me 
of  tho  e  of  the  world  is  lacking  in  ritality,  and  in  helping 
to  prevent  this  country  fro  n  fallinj^  behind  all  the  nations  in  the  | 
cultivation  of  a  sdi-ncc  in  which,  for  the  stn)n'»est  reaii  >ns,  it  ! 
n^gfat  be  expected  to  ho'il  the  fore.no5l  place.     It  i  -  a  far  more 
grateful  task  tn  m.Tin'aii,  cxten'',  and  if  need  be  improve,  an 
exi-tin;;;  or;;nnis  uii>  ■,  (  .n:  tn  con  tract  a  new  one.     I  feel,  there- 
fore, no  hi-it.itinn  in  ni-^iii:;  n_..in  all  uho  triLe  inlert-.t  in  ihe 
promotion  of  t]i-.'  -Ill  ly        anthrnp-do^y  I'l   r.i'ly   loiiiid  tin- 
Institute,  and  to  support  the  endeavours  of  the  present  excellent 
pcfildert  to  iogeaae  to  oxfohtcn. 


Ii*pairttiunt  of  Anatomy  and  Physiohgy 
OPCmirc  Aomns  by  j.  Itt  RnoN  Sandi  rson,  M.D.,  LLD., 

F.R.S.,  PtOFESSOK  OF  FlIVSKil  OGY  IN  I"  N  ivr  RSJ-n'  COL- 

UKOt,  London,  Vice  I'REsinENT  of  the  Sectiok 
Om  nti  JXttamkt  tftMe  Faif  //./'  CrwAwy  rabtty  t»  Antmal 

Ji/t>{UlH 

The  two  great  branches  of  Itiokigy  with  which  we  concern 
owaelvcsin  this  <«ction.  Animal  Morpholngy  and  Physiology, 
aae  mart  intimately  rel'ited  to  each  other.  Tltisari'iesfrMn  their 
havfaig  one  iiuhjcct  of  study — the  living  animal  organism.  The 
diflerence  between  Ibem  lic^  in  this,  that  whereas  the  i.tudies  of 
the  anatnmist  lead  him  to  &x  hit  altenlimi  on  Ok  organian  itidf, 
to  OS  phjniokgiRlii    and  die  oasut  of  which  it  is  aade  np^ 


serve  only  as  vntigM,  by  nwam  of  whieh  wo  iBvcrittat*  the 

%-ital  processes  of  ^vhich  they  are  alike  the  causes  and  OOWO' 

qnences. 

To  ilhHtiaie  this  I  will  firi>t  ask  you  to  imagine  for  a  laoiuBt 
that  you  Imve  before  you  one  of  th'>se  melancholy  remaiBdcn 
of  what  was  onoemi  animal— 1'>  wit,  a  rabbit— whidi  one  net 
exposed  ia  tlie  aiiops  of  p^iulterers.  We  iiave  no  hentatioa  hi 
reoogni'iing  that  remainder  as  bemg  in  a  eertain  sense  a  rabbit ; 
but  it  is  a  vet^  miserable  veiitige  of  what  wai  a  fen  day.'i  wo 
enjoying;  life  m  some  wood  or  warren,  or  nore  likely  on  £• 
I  -.and  hills  near  Ostend.  We  may  call  it  a  rabbit  If  we  ahe^  hat 
'  it  is  only  a  remainder— not  the  thin;;  it<elf. 

TTie  anatomical  prep.iralion  which  1  h.u  e  in  imagination  plaoed 
before  yon,  nhh  nr.jh  it  has  lost  its  inside  and  it^  out-idc,  its  In- 
te;;\i  neiii  iit.il  it  vi-cera,  ^till  rct.uns  the  p.irfs  for  which  the  rest 
existeti.  The  tin.-il  can  e  of  an  animal,  w  hether  human  or  other, 
i^  muscular  action,  (jCc.iusc  it  is  bv  mean^  of  it.  niu-cle-  that  it 
inninlain>  it>  external  rel.iti  ms.  It  is  by  our  nni  cl'--  exclu-ivelv 
that  »e.u-ton  e.ich  otlnr.  'nii.'  .vticulate  s  niiut-  by  which  I 
.am  nddre  -in'j;  y  lU  nre  bu'  th  -  re  ii!t>  of  c  ini]>licated  cmihina- 
ti  ins  (if  mn  cnlir  e  intmcii  n — .md  ^o  arc  the  scarcely  appre- 
j  ciable  cliani;e>  in  your  c  nuKenance^  by  which  I  am  able  to  judge 
how  much,  or  how  liitle,  what  1  am  savin,:;  intercits  y  m. 

Con-ei juetitly  the  main  ])ri>blcms  of  phy-iol  relate  to  mUi- 
cular  actii>n,  or,  as  I  h:n  e  called  it,  animal  motion.  They  may 
lie  dividtxl  into  two — n.iniely  (l)  in  «hat  d  le-  muscular  action 
consist — that  is,  what  is  the  pn<ce->  of  which  i;  is  the  effect  or 
outcome?  and  (2)  h  i»  arc  the  motions  of  our  bodie^  co-  irdin- 
ale<l  or  reRulated  ?  It  is  uimccessary  to  nccujiv  time  in  sh nwing 
that,  excluding  ta>sc  higher  intellectual  jir  icc  -c-  which,  as 
they  leave  no  tr.accablc  marks  behind  them,  are  beyond  the 
reach  of  our  methods  of  investigation,  thc>e  tv\o  .nie.ti'ms  com- 
prise «U  odien  eonceming  animal  motion.  I  will  therefore 
proceed  at  oaoe  to  the  fini  of  them— that  of  the  process  of 
muscular  eonlnielloa. 

The  Tom  wUdi  iaunediately  followed  the  origin  of  (he 
Britiifa  AModadan  eweeded  aagr  carUer  period  of  oqual  length 
in  the  nambcr  and  faamtaBee  of  dn  new  tulti  ia  morphology 
and  in  physiolin  whicnwerebroQdit  to  li||^  i  for  it  was  dnriag 
that  period  that  Johaanes  MSlIer  Sdiwaaa,  Henle,  aad,  ta  daa 
country,  Sharpey,  Bowman,  and  MnAall  Hall,  aoeomplishei 
their  productive  lab^inrs.  Bat  it  was  faitradaeloiy  to  a  naA 
greater  epoch.  It  would  gixx  you  a  true  idea  of  the  nature  of 
the  great  advance  which  took  place  abtmt  the  middle  of  diis 
century  if  I  were  t  i  define  it  as  the  epn^ch  of  the  death  of 
"  vitalism."  Before  th.at  time,  even  the  greatest  liiol ogist — 
J.  MiUkr— reoogaised  that  the  knowledge  they  possessed  l»th 
of  vital  aad  pl^sical  pheaoawfla  was  insufficient  to  refer  both 
to  a  common  measure.  The  method,  therefore,  was  I  >  study 
the  processes  of  life  in  relation  to  each  other  only.  Since  that 
tiine  it  hns  becune  fundamental  in  our  science  not  to  regard  any 
vit.i!  pnre-.-.  a-  understood  at  all,  unless  it  can  be  brought  into 
rcl.iti'.n  with  phy-ical  standards,  and  the  mcthiids  of  physiology 
have  l>een  b.i-L-<i  exclu-ively  on  this  princijde.  Let  as  iai|aM 
for  a  moment  what  cau-es  have  conduced  to  the  change. 

The  most  efficient  cause  was  the  pri>gress  which  had  lieen 
mndc  in  phy-ics  and  chemistry,  and  jwrticularly  those  iinc^tija- 
!i  which  led  to  the  establishment  of  the  doctrine  of  the  Con- 
•erinii  'nof  Knerpy.  In  the  applicati  in  of  ihi^  great  principle 
to  p'jv  1  '!  •<T\,  till-  men  to  wh'im  \\c  arc  indebted  are,  fir>t  and 
forem  i-t,  J.  K.  Mayer,  of  «lnm  I  shall  -ay  more  immediately; 
aiitl  vocmdly,  1  .  the  great  phy^i'd  igi^t-  vtili  livinj;  and  working 
an.onj;  11  ,  \(  ho  were  the  pupil  of  J,  Midler— \i/.  llelmholti, 
l.udwig,  I  Hi  Itoi-  Keymond,  and  BriicVe. 

A-  re;;.nrd-  Ihe  subject  "bich  i-  fir-t  lo  oecuiiy  our  attention, 
that  of  thr //.Ycir  of  niu  cnhir  c  nitr.iclion,  I.  R.  Mayer  occu- 
pies so  lr.i<lin;;  a  ]i  isition  th.nt  a  l  ir^e  pri'p  irtion  of  the  re- 
scarche-  which  hnvc  been  d  me  -incc  the  new  e m.  which  he  had 
so  iinivirt.int  a  --hare  in  e-t;ibli- hin„',  m.-iy  be  rightly  coii-jJered 
n  Ihe  w  irV in^  r.'.;;  i  f  ],rinc:ple>  enunciate  I  in  hi--  treati-c'  on 
the  rclatii.>n  Iwtwccn  orijanic  moli'm  and  exchange  of  material. 
The  most  im]>  irlant  of  the-e  were,  as  cxpre-sctl  in  his  owa 
words:  (i)  "That  the  chemical  force  c^niaiiicd  in  the  ingested 
food  aad  in  the  inhaled  oxygen  is  the  source  of  the  motion  and 
heat  which  are  the  two  products  of  animal  life ;  and  (2)  that 
these  products  vary  in  amount  with  the  chemical  process  which 
produces  them."  Whatever  may  be  the  clahns  or  Mayer  to  be 
regarded  as  a  great  discover  ia  physics,  there  can  be  no  doobt 
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that  as  a  pbysiologUt  he  deserves  the  highest  place  (hat  we  can 
give  him,  for  at  a  time  when  the  notion  of  the  correlation  of 
difTcrent  mode>  of  motion  was  as  yet  very  unhunUiar  to  the 
phyi^icist,  he  boldly  applied  it  to  the  pbenotnena  of  animal  life, 
and  thus  re-united  physiology  ivitt  mtural  philosojAy,  from 
which  it  had  been  rightly,  becau>^e  unavoidably,  severed  by  the 
%ntali>is  of  an  earlier  period. 

Let  tne  fir»l  endeavour  shortly  to  explain  bow  Mayer  binuself 
applied  the  principle  just  enunciated,  and  dien  Imw  it  hu  been 
developed  experimentally  since  his  time. 

The  fundamental  notion  is  this  :  the  aiii:n.Tl  b  uly  resemble;, 
as  regards  the  work  it  does  and  the  heat  il  produces,  a  stcain 
eii2i"<^.  in  which  fuel  is  continually  being  used  1:1  ihc  c  no  h.itiil, 
ana  work  is  bcinj;  d  jnc  and  heat  produced  on  the  other.  1  he 
using  of  fuel  i-.  \\w  cheinical  procc»~,  which  in  the  animal 
body,  as  in  the  tc^in-cnijinc,  i>  a  proce^-  of  oxidation.  Hent 
and  work  arc  the  u-cfu"  iiroducls,  fur  .as,  in  the  higher  auiinal-, 
the  b'  dy  can  only  «  irl,  at  a  constant  tenii>erature  nf  al)':iut  too" 
F.,  hca;  may  bo  -1  rc_-^nn!cii. 

Haviu;;  prcviou  ly  determined  the  heat  and  work  severally 
lirtduciMe  I  y  the  combustion  of  a  given  weight  of  tarlxm,  from 
nis  own  experiments  anil  from  thusc  of  earlier  phy-ici~t^,  Mayer 
calculated  that  if  the  o\iiIation  of  carb.:>n  is  a^Mi  iu-d  in  represent 
approximately  tfie  (ixiil.iti.in  process  of  the  Iwidy,  the  quantity 
of  carbon  actually  liurn!  in  a  day  is  far  more  than  sufficient  to 
account  for  the  day's  wtirx,  and  that  of  the  material  expended 
in  the  Uxly  not  more  thrai  one  lifih  vr.s  a  id  in  the  dr>;iig  of 
work,  the  remaining  four-lifths  I  cin^  i:artly  u-^cd,  partly  wasted 
in  heat  ]  ruduction.  j 

Having  thus  shown  tlial  the  principles  of  the  correlation  of 
process  and  preduct  hold  good,  so  far  as  its  truth  could  then  be 
ie>ted,  a.s  regards  the  whole  organism,  M-iyer  jwoceeded  to  in- 
quire into  its  applicability  to  the  particular  organ  whose  function 
it  ii  "  to  transform  chemical  diilcrence  into  mechanical  eflfect " — 
namehrt  muscle.  Although,  he  said,  a  mojcle  acts  under  the 
dlreetMNi  of  the  wilt,  it  does  not  derive  its  power  of  acting  from 
the  win  any  more  than  a  steamboat  daritMS  ita  powtr  of  motion 
froB  the  helmaman.   Again  (and  thb  was  of  bmr  baportance, 


beinc  mora  direethr  oppond  to  the  prevalent  vitaliia),  a 
sde,  like  the  tteMnboals  use  '    *    *  ' 


fai  the  doing  of  wwkp  not  die 
material  of  ttt  ownstnwtHr&  or  mechanism,  bnt  the 
the  natriment— which  it  denvea  directly  from  the  bkod  which 
flows  thnm^  ita  eapiUariei.  "Themnsdendieiiislnmcalby 
which  the  tnm^Rnatioa  of  fbne  is  aeoomplishcd,  not  the 
material  which  b  itsdf  tiaasfomed."  This  principle  he  exem- 


plified in  several  wf%,  showing  tlut  if  the  mu<clc  of  our  bodies 
worked,  as  was  formerly  supposed,  at  the  expense  of  their  own 
mhalanee,  their  whole  material  woidd  be  used  up  in  a  few 
weeks,  and  that  in  the  case  of  the  heart,  a  nm  ele  wliich  works 
at  a  mueh  greater  rate  than  any  other,  it  wotild  \k  expended  in 
as  many  days — a  result  which  aecesiarily  involved  the  aUurd 
hjrpothesis  that  the  muM:nUir  fibres  of  our  nearts  are  so  frequently 
dismtegratcd  and  reintegrated  that  we  get  new  hearts  onee  a 


On  sndi  consideratioas  Mayer  founded  the  prevision,  that,  as 
soon  as  experimental  methods  should  became  sufficiently  perfect 
to  render  it  possible  to  determine  w  ith  precision  the  limits  of  the 
chemical  process  cither  in  the  whole  animal  body  or  in  a  single 
muscle  during  a  given  ]>criod,  and  to  measure  the  production  of 
heat  and  the  «  ork  done  during  the  same  period,  the  KSOlt  WOlId 
sh  )u  a  f|uaiititative  correlation  lutween  llieui. 

If  the  time  at  our  disivjsa!  pcrinilteii,  I  should  1.1  r  ;  >  (.;ive  a 
short  acconiit  of  the  succcRs-i  m  of  laborious  investigations  by 
which  these  previsions  have  been  verified.  IJcgun  by  Bidder 
and  Schmidt  in  1S51,'  continue  l  by  Pettenkofer  and  Vol;,'  and 
by  the  agricultural  iihysiologists '  uitli  reference  to  hetbivora, 
they  are  not  yet  by  any  means  completed.  I  must  content  my.sclf 
'^ith  saying  that  by  these  experiments  the  first  and  second  parts 
of  this  grtat  subject — namely,  the  limits  of  ihe  chemical  process 
of  animal!  il'c  and  its  relation  to  animal  motion  under  different 
condition^'  have  been  tatisfactorily  worked  out,  but  that  the 
quantitative  relations  of  lieit  prodaetion  are  ai  yet  only  Insoffi- 
ciently  detcrmincfl. 

l  et  ine  sum  up  in  a-  feu  word-,  .as  |v-|.-^il.lr  h  f.ir  \'.hat  «c 
have  n^u  le.iriil  by  cx|vriinent  ju-tit'ie-  Maycr'>  antici] '.^ti.m-, 
and  h mw  ii  f.ilK  -hort  of  or  exceeds  thc:n.    F  ir-t  'A  .ill,  ue  arc 

'  Bidder  and  Schntdt,  "Die  VerdauuAguSfta  und  dcr  SiofTucchKl." 

■  I^nlMlcr  and  Vail.  ZWftrilr./.  AMyiir,  j 


as  certain  as  of  any  phyaiod  fiwt  that  tlie  animal  body  in  doing 
work  does  not  use  its  owa  material— that,  as  Mayer  says, 
the  oil  to  his  lamp  of  Ufe  it  food;  but  in  addition  to  this  we 
know  what  he  was  umware  <ri^  that  what  is  used  is  iK>t  only  not 
the  living  protopbt>m  itself,  bnt  ian  kindof  material  which  widely 
differs  from  it  in  chemical  properties.  In  what  may  be  called 
commercial  physiology — i.t.,  in  the  Uteratureof  trade  puff- — one 
still  meets  with  the  assumption  that  the  material  basis  of  muscular 
motion  is  nitrogenous  ;  but  by  many  methods  of  i>roof  it  has 
been  shown  that  the  tiuc  "Ocl  in  dcr  Flammc  des  I.ebens"  is 
not  proteid  sulisiancc,  but  sugar,  or  sugar- producing  material. 
The  discovery  of  ihi-  fundamental  truth  we  owe  first  to  Bernard 
(1S50-56),  "ho  br.iuyhl  to  light  the  fact  that  such  material  plays 
an  imjKirtam  )i.irt  m  the  nutrition  of  every  living  ti-^uc  ;  .secondly, 
;•>  \'on  (iS6(i),  \vh  i  in  elalHiratc  cxi>criments  on  carnivorous 
ar,iii:.-i'-- ,  (luring  pcn■.d^  of  rc^t  and  exertion,  -bowed  that,  in 
e  iirnig  tho'-c  ci.nditions,  no  relation  whatever  sh  i^s  it-elf 
between  the  ouantiiy  of  jiruteid  material  (tV^h)  con-umcd,  and 
the  amount  of  unrk  di-ne  ;  and  Ini.illy  to  Frankland,  Fick,  and 
hiv  associate  Wi  licenus,  as  to  the  work-yielding  value  of 
diflercnt  constituents  of  food,  and  as  to  the  actual  expenditure 
of  material  in  man  during  severe  exertion.  The  subjects  of 
cxpcriineiit  u-ed  by  the  two  last- mentioned  physiologists  ssere 
theiii-el\e-  ;  the  work  done  was  the  mountain  ascent  from  Intcr- 
laken  \i<  the  summit  of  the  Faulhorn  ;  the  re  ull  wa^  to  prove 
that  the  ijUantity  of  material  UiCd  was  proportional  to  the  work 
d'  inc,  and  that  ti^at  material  wai  svcfa  as  to  yield  water  end 
carlK'nic  acid  exclu-ively. 

The  investigators  to  whom  I  have  just  referred  aimed  al 
proving  the  correlation  of  proce--s  ami  preduct  for  the  whole 
animal  organism.  Hie  other  ni(  de  of  inquiry  proposed  by 
Mayer,  the  verification  of  his  principle  in  respect  of  the  work- 
doing  mechanism — that  is  to  say,  in  resocct  of  mtiscle  taken 
separately — has  been  pursued  with  equal  perseverance  during 
the  last  tw  cnty  years,  and  w  ith  greater  success  J  for  in  esperi- 
menting  on  a  separate  organ,  which  has  BO  Olhcr  f^menniB 
excepting  those  which  are  in  question,  it  ia  MmiUe  to  ellfiinnW 
uncertainties  wliidi  are  unavoidable  whea  the  coaUdBW  of  tte 
problem  are  more  complicated.  Befon  I  attempt  lo  shetdb  the 
resulte  of  these  experiments,  I  mwt  ask  jronr  attention  far  a 
moment  to  the  dtteovcries  made  siooelAqrcr'*  cmiBCiwbig 
a  closely  related  subject,  that  of  the  Process  of  Kespnntioa. 

I  wish  that  I  had  time  to  go  heck  to  the  great  discovery  of 
Priestley  (1776),  that  dhe  essential  facts  m  the  process  of  respi- 
ration 'are  the  riving  off  of  ibied  ab,  as  lie  oiled  it,  and  tne 
takmg'in  of  dephkiciitinted  nbr,  and  to  relate  lo  yo«  the 
beaMifnl  experimentsliy  wbidi  he  proved  it ;  and  then  lo  pass 
on  to  Lavoisier  (1777),  who,  oa  the  other  side  of  the  Cbaaiml* 
made  faidependent^  what  was  substantially  the  tame  discovery  * 
little  after  Priestley,  and  added  others  of  even  greater  moment. 
Acoordmg  to  Lavoisier,  the  chemical  process  of  respiration  is  a 
slow  oonnution  which  has  its  seat  in  the  lungs.  At  the  time 
that  Majper  wrote,  this  doctrine  still  maintiined  its  ascendency, 
although  the  investigations  of  Magnus  (1838)  hsd  already  proved 
its  fallacy.  Mayer  himself  knew  that  the  blood  possessed  the 
property  of  conveying  oxygen  fniui  the  longs  to  the  capill.irii .s, 
and  of  conveying  carbonic  acid  gas  from  the  capillaries  to  the 
lungs,  whidi  was  sufficient  to  exclude  the  doctrine  of  I  avoisier. 
Our  present  knowledge  of  the  subject  was  attained  by  two 
methods— viz.,  first,  the  investigation  of  the  properties  of  the 
colouring  matter  of  the  blood,  »mce  called  "  h.xmo!^:  iWn,"  the 
i:iitia I  step  in  which  was  made  by  Pm.  S!:>.,c  ;  in  iJ:()2  ,  and 
secoiKlly,  the  application  of  the  mercuiial  .lir  pnmp  a-s  a  means 
of  detenninii^  the  relations  of  oxygen  and  carbonic  acid  gas  to 
the  living  Idood  .ind  tissues.  The  l.rst  is  a  matter  of  juch  im- 
portance in  relation  to  our  subject  that  I  shall  a-  .,  y  ur  special 
attention  to  it.  .^upjose  that  1  have  a  barometer  of  «  hich  the 
tube,  instead  r.f  being  of  the  ordinary  form,  is  cxpanddi  at  the 
top  into  a  large  bulb  of  one  or  two  litre-  capacity,  and  thai,  by 
means  of  some  suitable  cdiiiri  .  it  ^e,  1  itn  able  to  introduce,  in 
such  a  way  as  to  lose  no  time  and  to  preclude  the  jmssibility  of 
contact  wi'th  air,  ;■,  tluid  cunce  of  blood  from  the  artery  of  a  living 
animal  in'u  the  vacuous  sfacc — what  would  happen?  Instantly 
the  .juatititv  of  blood  .would  be  converted  into  froth,  which 
«u-,;M  occupy  the  whole  of  the  large  bulb.  The  colour  of  the 
frolh  would  at  first  be  scarlet,  but  would  speedily  change  to 
crimson.  It  wculd  .'oon  subside,  and  we  should  then  have  the 
cavity  wluch  v\as  1  cforc  vacuous  occupied  by  the  blood  and  it* 
gaics— namely,  ihc  oxygen,  carbonic  acid  gas,  and  nitrog» 
p(c«ioa^lJcoatKhled  inlt.  And  if  we  bad  the  maaiia  (wSdi 
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actually  exi^t  in  the  tja'j-pump)  of  separating  ihe^ascom  mixture 
from  the  liquid,  and  of  reiiowiii^;  the  vacuum,  we  shuulJ  be  able 
to  determine  (l)  the  total  quAntity  of  ga*e>  which  the  bl  kkI 
yiel(Lii  ami  (2),  by  analysis,  the  proportion  of  each  gas. 

Now,  uith  refereoce  ti^  the  blj<xl,  Ijy  the  application  of  the 
"  blo  xl  pujnp,"'  as  it  U  cjllcii,  «e  have  learnt  a  i»reat  many  facts 
relating  t  j  the  nature  of  respirati  in,  particularly  that  the  diflfer- 
eacc  of  venous  froin  artcriid  blojj  tL-ptndi  njt  on  the  presence 
of  "effete  matter,"  a%  u^cd  t  j  ht-  th  >U4lil,  but  jii  the  le^s  amount 
of  oxygen  held  by  its  coljurin^  -ii  iti'  i,  a;)  i  ihii  (In-  :?1  kkI  «hich 
fljws  back  to  the  heart  from  diflcrcat  ur^jan-,  and  at  dilfcrent 
tilne^,  differs  in  the  amount  of  oxygen  and  of  carbonic  acid  gas 
it  yields,  according  to  the  activity  of  the  chetnical  procev»es 
which  have  their  scat  in  the  Uviag  tissaei  horn  which  U  flows.* 
iJut  thi»  is  not  all  that  the  blooa-pamp  luu  done  for  us.  By 
applying  it  not  merely  to  the  blood,  but  to  the  ti^sacji,  we  have 
Munt  uut  the  doctrine  of  Lavoisier  was  wrong,  not  merely  a» 
rqpuds  the  pJaoe,  but  as  racacds  the  nature  of  the  ewential 
procen  ia  Nspiranoo.  The  ftrndaimniai  feet  lAkh  h  thus 
braoght  to  light  b  tiiis,  that  althoaglh  Ihri^f  Ifanei  m  eoaitantly 
•ad  nceiy  supplied  with  oxygm,  and  am  m  fact  «ODiUutly 
tewing  it  fraoi  hamo^bia  wUeh  hoMa  tl^  yet  thejr  tbcn* 
advts  ykid  ■»  oiJVca  to  ib»  yucmm.  In  otner  wans  ^ 
wqrfMt  wUeklivlM  pratoplam  mIms  vpoa  with  mh  energy 
that  the  blood  wb&li  flows  bjr  it  ii  compelled  to  yield  it  up, 
becomes  so  entirely  part  of  the  living  material  itM^lf  that  it  can- 
not be  sepsfated  even  by  the  vacuum.  It  is  in  thi-.  way  only 
that  we  can  understand  the  seeming  paradox  that  the  oxygen, 
which  is  conveyed  in  abundance  to  ev^  recess  of  our  lx>:lie>  by 
the  bload-stream,  is  nowhere  to  be  found.  Notwithstanding 
that  no  oxidation-product  is  formed,  it  bcoomes  hUeat  in  every 
bit  of  living  protoplasm;  atoied  up  in  qnaoliqr  proportional  to 
its  potaMiaj  acthri^f— to  the  won,  faitcma]  or  eitenul,  it  has 

to  03. 

T1>us  you  see  that  the  process  of  li^  uc  respiration -^n  otber 

words  the  reLition  of  living  protopla^-m  to  oxygen— is  very 
diflfercnt  from  what  Mayer,  who  localised  oxidation  in  the 
capillaries  believe!  it  tn  1>l'.  And  thi-.  iliflcreace  has  agosd 
deal  to  do  with  the  rcLiUou  of  I'roccs^  to  Product  in  mu-clc. 
l.ct  u^  no.v  revert  to  the  exjwninenls  on  thi^  vu'jject  which  we 
arc  to  take  as  exemplification  of  the  truth  of  .Mayer'-,  forec.^^t>. 

The  livin;j  muscle  of  a  frog  i-.  placed  m  .i  cS  i-ctl  chamber, 
which  i-  v.xcuju-. — i.e.  c-ni(.iin.  oiily  aiuou,  \.\p.ur.  The 
chamber  i-.  -.o  arranged  that  the  iiui-cle  can  be  made  to  contract 
as  often  a>  necessary.  At  the  end  of  a  certain  i>eri  kI  it  i>  found 
that  the  chamber  ujw  contains  carbinic  acid  gas  in  quantity 
c«jrrc->piinding  t  .  th  '  nn  nbcr  of  cjntracti  jns  the  muscle  has  per- 
formed. The  wa'.i:r  which  it  has  aUo  given  o(T cannot  of  course 
be  c-.!i  n  i'.i  il.  Where  li  >  the^c  t«  i>  pri»diicli  cinie  from  ?  The 
aii-.wcr  1-  jiLiiii  I  he  rii.-.  clc  lia-  been  living  all  the  time,  for  it 
ha.s  been  doin,^  w  >rk,  and  i'a,  we  sha'l  see  imineiliately)  )>r.i- 
duciii^  hc\t.  What  lias  it  been  living  on?  Evidently  on  st  )reil 
material.  If  so,  of  what  nature?  If  we  lo.ik  for  the  answer 
to  the  musclc,  wc  shall  find  tb.at  it  outaioii  bjth  proteid  and 
sngnr-producing  material,  but  which  is  expended  in  contraction 
we  are  not  informed.  There  b,  however,  a  way  out  of  the 
difficulty.  We  ha%'e  seen  that  the  only  chemical  products  which 
are  given  off  during  contraction  are  carbonic  acid  gas  and  water. 
It  is  dear,  thccdore,  that  the  aatsrial  oniriiicb  it  feeds  mu>t 
be  something  which  yields,  when  cniised,  these  products,  and 
these  only.  The  materials  whidi  are  stand  ia 
oxygen  and  sugar,  or  lOBWtMug  fMOmbiing  it  la 


Aid  now  we  come  to  the  last  point  I  have  to  fariag  before  you 
in  connection  with  this  part  of  my  subject.  I  have  aasnmed  np 
to  this  moment  that  heat  is  always  produced  what  a  mnsda  docs 
work.  Most  people  will  be  icadf  lo  admit  as  evidcacc  of  this, 
the  familiar  fact  that  we  warm  owadm  I7  nettioB.  This  is 
in  reality  no  proof  at  all. 

The  proof  is  obtained  when,  a  muscle  beiag  set  to  eootract, 
it  i-^ob.crved  that  at  each  contraction  it  becomes  warmer.  In 
such  an  experiment,  if  the  heat  cajtacity  of  muide  i*  known, 
the  weight  of  the  lurticular  inu-cle,  and  the  increase  of  tempera- 
ture, «e  have  the  quantity  of  heat  produced. 

If  you  determine  the^c  data  in  respect  of  a  series  of  contrac- 
tion*, arranging  the  exiJcrimenLs  so  that  the  \s.>rk  done  in  each 
conti  action  is  me.asured,  and  immediately  thereupon  reconverted 
into  heat,  the  result  giTCS  jott  the  total  product  of  the  mtidatiflB 
process  ia  heat. 
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If  y.ni  renoa!  the  same  experiment  in  such  a  way  that  the 
vv.  .rk  d  jnc  in  each  co:r.ractiijn  i>  n'lt  so  reconvened,  ihe  re  ult 
is  Itss  by  the  ipiaiility  of  hoat  c  >rrc>ponding  to  the  work  d.me. 
Hie  re>ultN  of  the^e  two  experiments  have  been  found  by  Prof. 
P'ick  to  cover  each  other  very  exactly.  I  have  Mated  them  in  a 
table '  in  which  we  have  the  realisation  as  regards  a  siiitjle 
muscle  of  the  folbwmc;  forecast  of  Mayer's  as  reji.anls  the  wh  ilc 
animal  organism.  "Convert  into  heat,  "  he  said,  "by  fricii  .n 
or  othcr.M-e,  the  tneehanxal  proiluct  yielded  by  an  animal  in  a 
given  time,  :id<i  thereto  the  heat  produced  in  the  Ixxly  directly 
duriiiii  the  ^wnc  period,  and  vou  will  have  the  total  quantity  of 
heat  which  corrcsp>nd^  tr>  tfie  chemical  processes."  We  have 
seen  that  this  is  realisable  as  regards  muscle,  but  it  is  not  evea 
yet  within  reach  of  experimental  vcrifieotioB  as  regards  the 
whole  animal. 

I  now  proceed  abruptly  (for  the  time  at  OUT  dbpood  does  BOt 
admit  of  our  spending  it  on  transitions)  to  ^  oonrfdcntiMi  of 
the  other  great  facstton  conccmiag  vital  notion,  mmAf  the 
question  how  dw  oeiioBa  of  dit  mnsdes  of  aa  aabnal  arc  so 
regulated  and  eoor^mteda*  to  dcMrmine  the  eomMaed  move- 
ments, whether  ihyduaknl  or  vohnlary,  of  the  whole  body. 

As  every  one  kaows  who  has  read  the  "Lay  Sermons,**  the 
nature  aad  ^■^■'■g  of  tfiese  oftan  unintentional  but  always 
adapted  m^m—,  <riiM-li  constitute  so  large  a  port  of  our  boduv 
activity,  was  miderstood  by  Descartes  early  in  the  sevenleeam 
centaiy.  Without  saying  anything  as  to  his  direct  influence  on 
his  contemporaries  and  sueoemon,  there  can  be  no  doubt  that 
the  appearance  of  Dcscarluswaacoiaeident  with  a  great  epoch— 
an  epoch  of  great  men  and  great  aeUevooMnts  in  the  acquirement 
of  man's  intellectual  m.vstery  over  nature.  When  he  interpreted 
the  unconscious  cl:>-ing  of  the  eyelids  on  tiie  approach  of 
external  objecu,  the  acts  of  coughing,  sneering,  and  the  like  as 
mechaninl  and  reflected  processes,  he  neither  knew  in  what  part 
of  the  nervous  !iy»tem  the  mechanisms  ccmccrncd  wore  situated, 
nor  how  they  acted.'  It  w  i-  n  .t  until  a  hundred  after 
that  Whytt  and  Hales  made  the  fundamenul  <-\ii,  i  nnent-  on 
beheaded  frogs,  by  which  they  showed  that  ihc  mv  iluntary 
motions  which  -uch  prcjiaration-  ex<"ciite  cease  w  hen  the  w  h  >le  of 
the  spinal  c  ird  i>  de.tr..yed  — that  if  the  back  ixart  of  the  c  rrd  i- 
destroyed,  the  m  ili  m-  of  the  hind  limb.,  if  the  fore  part,  those 
of  the  f  .re  limb,  cea-e.  It  was  in  1751  that  Dr.  Whytt  pub- 
li-he-l  in  Edinburgh  hi.  work  on  the  involuntary  motions  of 
animal..  After  this  the  next  great  step  wa.  made  within  the 
rcc  ll-c'iin  of  livin,;  pliy.i  d  >gi.ts  :  a  peri.jd  to  which,  as  it 
e  iiicide.i  with  the  cvent'which  we  are  now  commemorating — 
thcongiiiof  the  Hritidi  A..<:iciation -I  will  n  jw  ask  your .i>eci.al 
attenti  m. 

Kx.actlv  f-)rtv  nine  years  ago  Dr.  Mar.hall  Hall  communicated 
to  the  Zojl'>gical  S  »Cictv  .f  l  .-nd  m  the  first  account  of  his  ex- 
periment, on  the  reflex  fu:icii-in  of  the  spinal  cord.  The  facts 
which  he  had  ol>  ervi>l,  and  the  conclusions  he  drew  from  them, 
w  ere  entirely  neu  t  j  him,  and  entirely  new  to  the  physiologists 
to  wh  .::i  hi.  c  .iiiniunicaiion  was  addressed.  NoT  CM  dMre  be 
any  reason  w  hy  the  anticipation  of  his  fundmnenlal  discovery  by 
Dr.  Wlqrttshould  beheld  to  dimiaish  his  merit  as  na  origian] 

B»tAT»x  or  PaoDBCT  aan  Pnocait  tw  Metcta 
(RcsekflfMMori 

MecHanleal  product 

lis  h»l-value   

Heat  prosluctd   

Total  product  reckoned  a»  htal         --.       ^,       .  ,  v 

•  D«un«'  ichtinc  of  the  ccniril  nervwu  lnec!laIllsm_etlm[lrl^^ll  all  ibe 
paru  which  we  now  rojard  at  eMei»li»l  lo  '"rca«x-aclion."  S  n  .  .r>-  ncrvM 
wtrerepiwsnted  by  lhM«d«(file»i)  which  connecteaaU  pan.  1  !hc  t.  .  ly  to 
the  bcain  ("  (Eurrts,"  par  V.  Cousin,  vol.  i».  p.  J59) :  ni»«^  n<-rvc.,  by  :i;t>o 
which  extended  from  ihc  brain  t..  ihr  mu-iirs  ;  "  m  .lor  centres  by  "P««* 
which  were  amngea  on  th.-  ir.  rra.il  -urt  .'.c  nf  ilic  veaUMtllu. cavity  Of  lb* 
brain  and  guarded  l^ie  enir.in  rs  v,  -J...  in  r  tubes.  Thi.  easily  was 
«uppM«J  !■>  be  If^pt  c.n»!.iii'lv  hir^rd  viih  ".im  n:i\  ■;  >/:!•.  furnwhe.)  t> 
it  from  U«e  heart  by  arteriei  s|..  ■  uKy  i:cs!n,c.J  f..r  ihf 

tatim"  of  th«  turfacc  of  the  body  by  an  eatemal  object  which  affccti  the 
organi  of  lenM  docs  to,  accorduiK  to  bescaitM.  bvptoducia*  a  """"""^ 
the  incitcl  part.  This  u  commun  rated  lo  th«  po«  by  lh«  thread  and  <»Met 
it  tr.  open  tlT' ir-i.j»  f  v>  SU-S  i«  that  th«  "  anitnal  jptnl  conMiaed  in 
the  veoiri.-.iliu  cavity  .  nicr.  i  and  ia  conveyed  by  it  to  the  vanoMS 

muicles  with  win.  Ii  it  n  c  nnecied.  to  as  lopeoduee  ihc  ai.t«oi>nate  motioiu. 
The  wh..Ie  lyste.n,  although  it  wm»  placed  v.uAzr  i!ic  !,u|K-rvni  n  of  the 
•'<imu  raiumal-U"  which  had  lis  office  in  the  [.itie.a  ^UnJ.  v..i,  capa  .lc  <  t 


M70  granuBcnllliaiMttS* 
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oC  ihk  mccbamun  DcKaiies  gives  the 
sT  hot  ehiocts.  tbc  actioas  of  (wal- 


wurking  indepeixlently.    As  i 

withdrawal  of  the  foot  on  lh«_„  _  ,      -  . 

lowinn.  yawning.  cmigS.nj,  ttt.  A«  H  b  neeMHny  tiat,  in  the  pcrforniMicc 
of  theie  eoDplicaied  r-ion  "v  thr  muvcles  concerned  ahould  cuntract  m 
«;iCc«Mion.  proWaon  i»  mad-:  :  r  ihi.  >n  the  con»inKtion  <,f  the  syslenu  of 
lobes  which  icptcienl  lh«  moioe  nerve*.  ITm  weakaew  of  the  scheme  Iwf  m 
oTalMiMdrtet  tasw.   NeidMrihMadsaor  MM  Bor nibs* tarn  sar 
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iaTakti|;atar.  In  the  tacc  uf  luhlarical  fact  it  L>.  inipu^MbU:  lo 
Hi^yrd  bim  u  th«  di-Mverer  uf  the  "  rellex  fuoction  of  the 
ifiunl  coed,"  but  we  du  not  ihc  less  owe  bim  gratitude  for  the 
■PplkadoB  be  nude  af  the  knowledge  be  had  gained  by  experi- 
aiaudstolhe  study  of  daease;  For  no  one  nfao  is 
with  the  divelopaieiit  of  the  branch  of  pranical 
I  wliik  mImm  to  the  diMHct  of  the  canteal  Mrwooi 
iwiMhMiirtehoiBrftwttiH  tte  **|iid  pngraM  wUcfc  hu 
tktlMdiiaaM  ndVatoaTaram  JiimM,  to 
the  impalw  gjlm bylHr.  IfaiihaB  Hdl'to  die ■Mf  «f 

In  the  mind  of  Dr.  Manhall  Hall  dw  nwd  Nfa  had  •  fWT 
antrkted  meaning.  Thetcna  "cioitiMaolMTtaMliaa,'' wfaioh 
iw  alu  aiad,  stood  in  hia  mind  for  a  croup  of  phtaonMoa  of 

whidi  it  WW  the  M>le  dunclertstie  that  a  setuory  unpreacion 
produced  a  motor  response.  During  the  thirty  years  which  have 
elapsed  kiDce  his  death,  the  devdopment  of  meaning  of  the  word 
nnn  has  boot  ooinporable  to  that  of  a  plant  from  a  sotd.  The 
ff^^pal  CDOoeption  of  reflex  aolion  has  ttndergoiie,  aot  only  ci- 
BiaMon,  but  also  modification,  ao  tli  u  m  tt^  wider  leiM  it  may 
wr^ardodas  the  empirieal  devcl<  .  hk  1 1  of  the  pbilotophical 
views  of  the  animal  mechanism  promult;atcd  by  Descartes.  Not 
that  the  work  of  the  part  thirty  years  by  which  the  physiology  of 
the  iirrvi  us  ^y>ttmi  has  b«eD  comtituted  can  be  attributed  for  a 
momcut  to  tbc  direct  infliaence  of  Descartes.  The  real  epoch- 
luakcr  here  was  Johannes  Mailer.  There  can  be  no  doubt  that 
I>e>c.irtes'  physiological  >pccnla(ion3  wtrc  "cll  known  to  him, 
and  that  his  Iwfje  aci|uaiijtance  w  ith  the  thought  and  work  nf  hi- 
pcedece*s<jr^  coiniuced,  withhivown  powers  of  uh'-rrvnti.  r,  to 
n>ake  bill!  llic  j;rt.-at  man  that  he  waN  ;  but  to  iiiu^;inc-  ilut  hi- 
idcas  <  f  llic  mccli.ini-.in  of  the  ncrvuu^  ^v-tc:ii  vii-ro  iiispirnl,  or 
the  invesil^j.iti  itis  l.y  wtsicb,  ojiitdinp.  .r.ino  u  ly  » ith  Dr.  Mar- 
kkill  II.ill,  he  iiciiiou.>li nil  ■]  till.'  lunJ;i!iioni.Ll  facts  of  reflex 
action,  were  Ujjijcvtcd  liy  the  animal  aul  un.uiMJi  of  Descarte', 
(eemj>  to  me  wholly  iini>r<j'..il.U:. 

1  pro^H).-c,  liy  «:iy  i>f  conclu  ion,  to  .uteiii|.t  in  illu-trate  the 
■aturc  of  rellex  .ictii  :i  m  the  l.ir^;cr  -eii-f,  i  r,  .u  1  li  mkl  prefer 
to  call  it,  the  Automatic  Action  of  Centre^,  by  a  single  example 
— Uiat  of  the  MTKMs  SMcbatiifai  bjrwUob  the  euadaiioa  it 
regulated. 

The  same  ye.v  th.-it  J.  R.  Nf;iycr  puMi4iod  hi^  isK'iiior.ihlc 
•■say,  it  wan  di-covered  l.y  E.  11.  Wcl  cr  that,  in  tSic  vn^iL- 
serve,  which  springN  from  the  medulla  oblongata  and  [jrocccd-. 
therefrom  to  the  heart,  there  cxi^t  chaniieU  of  iuilucnce  by 
I  the  medulla  act^  on  that  wonderful  iiiw«ular  mechanism. 

t  at  the  Mune  time  with  this,  a  series  of  dLsoovcrics  were 
!  idadng  to  the  orculation,  which,  taken  together,  usust  l>e 
i^guded  as  of  eaaal  importance  with  tlte  original  di<«overy  of 
Harvey.  First,  tt  wia  foand  by  Heale  that  the  arterial  blood- 
vtaieLt  b)  which  blood  la  diilribUMd  lo  hnan,  nerve,  mufcle, 
riand,  and  other  organs,  are  pravidcd  with  OMUCiilar  walk  like 
noit  of  Ac  bean  itMdr,  by  the  contnetion  or  dtlalalion  of  wUoh 
the  upply  \s  tncreaaied  or  dimlnisbed  aoc«cdh»(  ttt  the  leqatav- 
ments  <.f  the  particnfair  organ.  Sceondly,  it  waa  dbewMfcd 
simaltancou  ly,  but  independently,  by  Bro«n-S^oaud  and 
Au(;u-iun  Waller,  that  these  arteries  are  connected  oy  nervous 
channels  of  influence  with  the  brain  and  jipinal  cord,  just  as  the 
heart  i«.  Thirdly,  It  was  demon'tratcd  by  Bertvaitl  that  what 
may  be  called  the  heart-mannging  channcK  spring  fronj  a  small 
spot  of  grey  'ubjtance  in  the  nu-duUa  oblongata,  uhich  we  now 
call  the  "heart-centre";  ai>l  Utile  bter  by  ScbilT,  that  the 
artery-icgaiatiqg  ^anneb  spring  from  a  similar  head-cenirni 
office,  alio  situated  in  the  medulla  oblongata,  I  iit  higher  up,  and 
fmin  sulwrdinatc  ceittres  in  the  spinal  cord. 

If  I  had  the  whole  d.ny  at  my  di'-po-al  and  your  patience  were 
incxh^u^t^Uie,  I  n  ight  attenipt  to  give  an  outline  of  the  net. 
to  wh  ch  ihc^e  five  di  covcrics  have  led.  As  it  i",  I  mu»t  limit 
myvelf  1 1  .i  iiricf  ili-cM  ion  of  their  relations  to  each  <<thcr,  in 
order  that  wc  may  li-arn  something  from  them  as  to  the  nature 
of  aut  ci.atic  actii  n. 

Sir  I  .-lac  Newton,  wiif^,  although  lie  knew  nothing  about  the 
structure  of  nerve-,  m  1  k-  "uni:  slrcw.i  fi.rcca.st-i  at  out  their 
action,  attiilnitcd  t  i  ;hr>?c  h h  ch  arc  com  ected  with  muscles  an 

'  T  hr  <iale»  K\{  t};e  lucu.eTic*  icUtink  t'3  tiii*  subject  ht;ye  rrfemrtJ  to  arc 
M  f  s :— MuKvUr  .Struciura  of  Aitrrie*,  Hcoie,  1S41 ;  Fanclion  of 
C^dUc  V  :.Ka<.  I,  H.  Wefecr,  itu ;  C  Miraciiar  Tfemt  af  Ansriai,  B. 
S«]uu.l,  1S53.  Adc.  Walkr.  ilsj:  CardiaG  Cvno*.  Barnar.r.  t8<a  ;  Va<eu- 

lar  Chttc.  Sdi.ff;  1R58;  IiiUinjj  Nffve«,  SrhitT.  i?<;4:  Frkhatrl, 
I.i.ivcn  \'^A.    Of  the  III  ti- tri.  ni  t«K»'chc«  b\  » h  th  ilic  t'ujt'ur  cli.uiJ*- 
tion  of  the  mecluuiiHii  hy  whic'i  the  diilnhutioii  '  f  blw  d  a  iulapteiJ  to  the 
laqaiMaMaiaof  oacJi  vmm,  iIm  m  ' 


alloiiative  function.  He  thought  that  l>y  means  of  motor  nerves 
the  bruin  ctmld  determiuc  either  relaxation  or  oontraction  of 
moiiclcs.  Now  as  reganls  oidiaary  muscle*,  we  know  that  this 
is  not  the  ca.->e.  We  can  trill  only  the  shortening  of  a  muscle, 
not  its  lengthening.  When  iirown-S^quard  discovered  the 
thaetion  of  the  motor  nervw  of  the  Uooo^voieK  h*  aanoMd 
thatthenaMUmilation«aa  appUeaUatolt  «•  todMt  af  aw 
in  r»nL  ft  y      tmj,\amm,  ttogh 

in  wUchtWkn  Aavaacaiamenca  wtte  intcrfmd  vtth. 


dilalatinn  of  the  blood-voadr,  coBse<pM»t  on  relaxation  of  ihcir 
nwiiwlw,  todt  Bhee  \  ad  Hhal^  in  fact,  the  nerraos  wmAmkm 
by  utidi  tto  uiMiihrtiOM  is  Wjwatod  b  a  highiy-oomMtiualuil  vut. 


an  ihew  «f  Lmtnia  < 


by  nMdi  thntaifihrtion  is  wgnlatod  b  a  liighly-oomiitiuBliuil  ww^ 
of  wbidi  the  bort  that  we  cni^r  ia  that  it  is  nerfeetly  adapted 
to  its  porpose.  For  wliila  «WT  orsan  is  supplied  with  mofcvlar 
arteries,  and  every  artery  with  vascular  nerve*,  the  inAneaee 
which  these  transmit  Ls  here  relaxing,  there  cmi.stricting,  accord- 
ing (1)  to  the  function  which  the  or^n  is  called  u]Mm  to  dis- 
diarjje  ;  .iiid  12)  ihc  degree  of  iu  activity  at  the  time.  At  the 
same  time  the  whole  mecbanism  is  controlled  by  one  and  tlw 
same  central  office,  the  locality  ti  which  we  can  determine  with 
exactitude  by  experiment  on  the  living  animal,  notn  ithstanding 
that  its  structure  affords  no  indication  whatever  of  ws  fitness  for 
the  function  it  is  destined  to  fulbl.  To  jndee  of  the  complicated 
natnre  of  this  fuiuition  we  need  only  cnii»ider  that  in  no  sinfrfe 
or^an  <if  the  !  ody  i>  the  upply  of  Min  d  re<]uired  always  the 
same.  The  brain  is  durii^  one  hour  hard  at  work,  during 
the  next  hour  a-lccp  ;  the  mu'cles  arc  at  one  moment  in  severe 
exercise,  the  next  in  coinjilctc  repose  ;  the  liver,  which  l>efore  a 
meal  is  in.ictivi\  ilunnij  ihe  pMcfMi  of  ditje^li'in  is  tiir^id  svith 
t>li>i>il,  ;incl  I  a  ilv  inj;.\i;id  111  ihc  chemical  w.  irk  which  Ik-1  •n^js 
tr>  it.  For  all  these  vicis  iliKlcs  the  tract  of  grey  -ulisLince  v  liich 
we  <m11  the  vascular  ctntre  has  to  provide.  I  ike  a  -kilful 
steward  of  ihe  anlina!  hoil-chnlil,  it  ha~,  m>  t  >  -p<'.il ,  t  i  oxerctse 
perfect  :!iiii  iiiif.uUiii;  foresight,  in  order  that  the  nutniuc  ui.ite- 
rial  wi  ich  -ci  vo  as  die  oil  of  life  for  the  maintenance  of  each 
vital  prr.ccs-i.  in.iy  not  l>e  »antini».  The  f.ict  that  thi»  wuriderful 
fuitctioii  1'  ciliscd  in  a  paniciilar  bit  of  grey  Mil>-tance  is  what 
is  meant  by  tlic  cx]>rc  smn  "  .lut  nnatic  action  of  a  centre." 

But  U])  to  this  [Hjint  we  have  loviked  at  the  u1  jecl  from  one 
side  only. 

No  stale  ever  cxi-tcd  of  which  ihc  adinini-'rati  m  w.a^s  exclu- 
sively executive —  n  1  cniinciit  w  IiilIi  .  if  I  may  1  ic  cxcnsed 
the  cxprc--ion,  alisolutcly  ab-<ilute.  If  in  the  animal  organism 
»c  ini]i-i  e  i  n  a  centre  the  re>.)win-ibility  of  governing  a  iKirticu- 
lar  mechanism  or  process,  indei>endcnlly  of  direction  from  alx>ve, 
we  n^ust  give  that  centre  the  means  of  being  itself  influenced  by 
what  Ls  going  on  in  all  pan>  of  ib  area  of  government.  In 
other  w  ord-,  it  is  as  essential  that  ttwrc  ihnnid  bechanneieof  ia> 
formation  (lossing  inwards,  as  that  ihora  Aoald  he  chanaeli  of 
inllaence  ptmnnK  oHtwuid*.  Now  what  is  dw  oalareef  ihe*e 
?  Experiment  baa  taught  as  not  merely 
toOeicgalitSoa  of  O*  dKMbOhia,  hnt  with  ra- 
to  aft  «dMr  Ho— db  mnchaBlims  that  ibt^  ten  m 
vailoos  hi  their  adaptation  a*  the  ontfoing  cfaaBsels  if  iafloeaDK. 
That  the  va.<«Rlarc«ntia  in  thoBadaua  oMongnIn  is  socognifnat 
of  the  «iMn^  oondilian  of  the  Mood  wbidh  Sows  thrtrngh  it, 
that  if  too  inch  cnrhowk  add  gas  Is  contained  in  it,  the  contm 
acts  on  informatioii  of  Ae  fact,  so  as  to  iivciense  the  velocity  of 
the  l  lor.d-stream,  and  so  promote  the  arterial  isat  ion  of  the 
blood.  Still  m  re  strikingly  is  this  adaptation  seen  in  the 
.irrangement  by  w  hich  the  balance  of  pressure  and  resistance  in 
the  blood-vessels  is  imlaled.  llie  heart,  that  wondcrftd 
mu<^culnr  machine  by  whldi  the  circulation  is  maintained*  bneil« 
necle«l  with  the  centre,  as  if  by  two  telegraph  wiiea  one  of 
which  is  a  channel  of  intluence,  the  oilier  of  information.  By 
the  latter  the  engmcer  who  has  charge  of  that  machine  sends 
infomalioa  to  hesdquarters  whenever  the  strain  on  bis  mach  ine 
b  excessive,  the  certain  respon:  e  to  »  hich  is  relaxation  of  tlie 
arteries  and  diminution  of  pres.'are.  By  the  former  he  b  enaiiled 
to  adapt  its  rate  of  working  to  the  work  it  has  to  do. 

If  Dr.  Whyit,  instead  of  cutting  off  the  head  of  his  frog,  had 
removed  only  i's  brain — /'./.,  the  organ  of  thrngbt  and  conscioos- 
ness — he  wt  uKl  have  htcn  more  aslonisbed  ihan  he  actually  was 
at  the  result  ;  f  r  a  fr.  ir  so  ci  nditioned  exhibit"!,  as  regard's  its 
bodily  iiiov<sri.eiit^,  'cri'i  ct  adaptivcness  as  a  normal  frojf. 
lUit  verv  livlc  careful  olKerv-tion  is  uthcicnt  to  'how  the  d'fSfr- 
ence.  llring  iiicapaliic  of  the  siini  li  met  1  acts,  ihis  tme 
animal  auti>maton  has  no  notion  of  requiring  food  or  of  seeking 
it,  has  no  «od««  for  mama^  fioni  tha  phus  it  hippane  to 


Digitized  by  Coogle 


Si^l  8,  1881] 


NATURE 


443 


cccupy,  emits  oo  utterance  of  pleasure  or  distress.    Its  life  pro-  | 

mechanically. 

To  ui  dcr  t.im]  thi--  a'.l  that  is  nccc- ,..r\  i-  t  >  exteuii  the  con- 
jideratioti--  which  have  l)ccn  -■ut;j;eitcd  to  U3  lu  our  very  cursory 
:tudy  uf  the  nervous  iiicchaiii'-m  Ity  which  the  working  of  the 
heart  ami  of  arteries  L>  g<j\crnc<l,  to  those  of  locomotion  aud 
voice.  B.ith  uf  these  »c  know,  on  experiiueulal  evidence 
.similar  to  that  which  enables  us  to  localise  the  vascular  centre, 
to  be  regulated  by  a  centre  of  the  same  kind.  If  the  be- 
haviour of  the  brainlc^^  froj;  is  so  oaturol  that  even  the  carefxtl 
and  iDtelligcnt  ub.crvcr  finda  itdUficdt  toHUribols  it  toaaythiog 
IcK  than  iotelliifcncc,  let  m  «»lt  omelm  wheAir  Ae  chief 
reason  of  the  difficulty  doa  not  lie  b  thi>,  that  the  motioiu  in 
qoestion  ire  haltf tnally  peffofmed  intelligeatly  and  oaaicbnvly. 
Regarded  as  men  aWMMi'im  Ume  of  woomatkm  m  no  donbt 
more  complicated  ibu  A««  of  nqpimtiiHi  «r  dmdation,  but 
the  difTerenee  b  one  of  dcgra^  sot  of  kind.  And  if  (be 
respiratory  movements  an  so  ControUed  awl  ngulated  l>y  the 
automatic  centre  which  goycmt  llinH«  that  ttqr  adapt  thenielvca 
perfectly  to  the  varying  requiraMOti  of  tb*  «lgBlli■l^  tiMce  is 
no  teaaoa  wlijr  we  should  hofinte  ia  attrifautfaig  to  tlw  oantre« 
wlucfcivakleovcrlaeomotfaB  powcfswUeh  axe  tooieiihat  more 
eatendcd. 

Bat  perhaps  the  question  bai  alrtKly  pntentcd  itself  to  your 
nfalds.  What  does  all  this  come  to?  Admitting;  th.it  uc  ore 
able  to  prove  (1)  that  in  the  animal  body.  Product  always 
proportional  to  Proce^!;,  and  (2),  as  I  have  endeavoured  to  show 
yen  in  the  second  part  of  my  disootine,  that  Tescaries'  dream 
of  animal  automatism  has  been  realised,  what  have  we  learnt 
tboeby?  Is  it  true  that  the  work  of  the  fant  gownilion  ia  worth 
more  than  that  of  »recodiiig  ones  ? 

If  I  only  de^ireu  to  convince  you  that  during  the  lialf- 
eentuty  there  has  been  a  greater  aoeeaiion  of  knowledge  alwut 
the  function  of  the  living  organism  than  duing  the  prcvioa'* 
one,  I  might  arrange  here  in  a  small  heap  at  one  end  of  the 
table  the  phy.^iological  works  of  the  f{unter«,  SpalLuuani,  Fou- 
tana,  Thomas  Voun;^  Benjamin  Brodie,  Charles  Bell,  aitd  other?, 
and  then  proceed  10  cover  the  re%t  of  it  with  the  records  of 
original  re-^arch  on  phy-iiological  >ubject*  >ince  1831,  I  should 
find  that,  even  if  I  included  only  jjciiuinc  work,  I  liquid  have 
to  heap  niy  table  up  to  the  cciliiy.  Hut  I  a)iprebtn<l  tlii>  u.  ulil 
not  ^jivc  us  a  true  an.Nwcr  to  our  quc-tii>ri.  Althuii^jh,  clviti.  4  l;; 
cally,  i^cicncc  and  Knowktlijc  mean  the  -an.c  thing,  their  real 
meaning  i.s  diflcrent.  liy  -cicncc  »c  mean,  tirst  of  all,  that 
knowledge  which  cnaVjIo  to  -ort  the  things  known  .iccording 
to  their  tiue  rclatinn^.  On  thi-  (jri  .»iid  wc  call  Ilnllcr  tiie  father 
of  ]>hyNiology,  becau  e,  rcf».irdle-s  of  cxi-tiiin  ihciric,  he 
brcught  together  into  a  >y~tcni  all  that  wa^  then  known  by 
observation  or  cxi)criment  to  the  proccsiei  of  the  living  l>cxly. 
Bnt  in  tlie  "  KleuK-nta  riiy&iotogi^e  we  have  rather  that  <.ul  of 
which  cience  sprinjjs  than  science  itself.  Science  tan  h.udly  be 
iaid  to  t>cgin  unljl  wc  have  by  experiment  ncquired  such  a 
knowledge  of  the  rel.ation  b  :t»ccn  events  and  their  antecedents, 
between  )  ri  cc^-ci  ami  tlicir  |  ruduct',  that  in  our  own  s[  here  we 
are  al  le  to  furccist  the  operations  of  nature,  even  Afhen  they  lie 
l>eyond  the  reach  d  direct  observation.  1  \si  iild  lurcordiiiuly 
claim  for  |.ihy>iidij^'y  a  [il-icc  in  the  si^fei hor>.l  ..f  ihc  sciences, 
not  becau  e  so  larj.;c  a  num'  cr  of  nc-.v  l.u  t-,  hci-n  S.'-:  u;{fit 

to  light,  bv4t  bi'cau  c  >hc  ha--  in  her  iiie.isurc  .iCiuirel  th.it  j^ift  of 
prcvi.-irjii  which  h.is  l>een  1  \\%  enjoyed  by  die  lii  her  branches  of 
natural  i^htiosoj  by.  In  iKudr;.tion  of  thi.9  1  luve  endeavoured 
to  ?how  yon  that  eveiy  step  of  the  Laborious  invc^tigat^ons  under- 
taken during  the  last  thirty  years  as  to  the  process  of  nutrition, 
has  been  inspired  by  the  previsions  <  f  J.  R.  Ntaycr,  and  that  what 
we  have  learnt  vriih  so  much  labour  by  cxiicrimcnts  on  animals  '\& 
but  the  realisation  of  conceptions  which  eaiited  two  hood  red 
year*  a^o  in  the  mind  of  Descartes  as  to  the  roecfaaaism  uf  the 
nervous  s|nlan.  If  I  wanted  another  exampk:  I  might  find  it 
in  the  previwmaof  Dr.  Tbomas  Y<  uag  as  to  the  me«dianiFm  of 
the  eirenfaMbn,  whidi  for  diirtar  fcara  wen  utterly  disregarded, 
until,  at  the  modi  to  which  I  have  to  often  adverted,  they 
ne«i*edtbairUlJ«itti6eatioafn»i  dm  eaperioMmtal  taveatica- 
tions  of  Ludwig; 

Bat  perharn  K  will  oeenr  to  someone  diat  if  physioloo'<Miads 
hv elaim  to  oenprded  aa  a  »cicnoeoinher  powerof  aampaihig 
Ae  Kfulls  of  her  own  eiperiment*,  it  ia  OHHeaamiy  to  make 
experiments  at  an.  Ahbcqgh  tUa  ob}eetian  has  been  frequently 
heard  lately  from  certain  persons  who  call  themselves  ptnlo- 
sophets,  it  ia  not  very  likely  to  he  nade  terioa»ly  hme^  The 


an'>»er  is,  that  it  is  contrary  tj  i  xpcnci  ce.  Althoii[;ii  wc  work 
in  the  CL-tl..uitv  tli.il  every  cx|ieri:iic:.Uil  rc-ult  will  c  niif*  out  in 
acc-iiddjjce  Willi  ^rc:a  pimcipi^'j  (such  a*  the  principle  th.it  every 
jilant  or  »iiinial  is  lx)tli,  as  regard*  form  and  function,  the  out- 
come of  its  jxi-st  und  present  conditions,  and  that  in  every  vital 
process  the  same  relatiLiis  obtain  between  expenditure  and  pro- 
duct as  hold  outride  of  the  organism),  these  principles  do  btlle 
more  for  as  than  inrtimtf  the  direction  in  which  we  are  to  pro> 
ceed.  The  history  of  sdenee  teaches  us  that  a  general  principle 
is  like  a  ripe  seeti,  which  nwy  remain  esele  s  and  inactive  for  an 
indefinite  period,  until  the  conditiens  favoorable  to  its  gennina* 
tion  come  into  wiitiaee.  Tint  the  oonditions  for  which  Ae 
theory  of  anbnal  anlomatisra  of  Descartes  bad  to  wait  two 
centuries  wen  (l)  the  acquirement  of  an  adequate  knonrtedgeof 
the  ttmetmof  Ihieanhnal  organiom,  and  (2)  dm  denlgpnicol  of 
the  etiaaeet  of  phfiica  and  aemiMiy ;  furatnocarilerneaMait 
were  these  seienew  compatint  to  fwulih  eMnr  Ae  kwmle^p 
or  the  methods  neceiaary  lor  ila  cicBeriatMtnl  waWiatiimj  am 
for  a  reteonjitediely  similar  Yonnf^  tfanry  of  thedrewatioa 

"1[  trnttiCtte  emmipSmllMlve  niaoed  before  you  to-day  may 
have  been  suSieient  to  show  diat  the  iaweitiguton  who  are  now 
working  with  sncheamcttneia  in  aU  parts  dm  world  for  Oe 
advance  of  physiology,  have  before  them  a  dcArile  and  wetl- 
onderstood  purpose,  that  purpose  being  to  aoquire  an  esact 
luiowledge  of  the  chemical  and  pfajr^^l  pmce»et  of  animal 
life,  and  of  the  sielf -acting  machinery  by  which  they  an  legV 
laled  for  the  general  good  of  the  organism.  The  nwc«  singly 
and  straightforwardly  we  direct  onr  ettirts  to  Aese  end's,  the 
sooner  we  slull  attain  to  the  still  higher  purpose— the  cfliMtnal 
applicatioB  of  onr  knowledge  for  the  iiicismc  of  human 
happiness. 

The  Science  of  Phy  iology  has  already  afTorded  her  aid  to 
the  Art  of  Medicine'  in  fw-nishinf  her  with  a  vast  store  of 
knowledge  obtained  by  the  expenmental  investigation  of  the 
action  of  remedies  and  of  the  causes  of  disease.  These  inves- 
tigationit  are  now  beiitg  carried  on  in  all  parts  of  the  world  with 
great  diligence,  so  that  we  may  oonfideiiily  nnticijmte  that  duritu^ 
the  neat  generation  the  progress  of  pathology  will  be  as  rapid 
.vt  that  of  phy^iology  has  been  in  the  past,  and  that  its  time  goes, 
on  the  practice  of  ntedidne  will  gradually  come  more  and  more 
under  the  influence  of  scientific  knowlcxiije.  Th.it  this  chan;;c 
is  already  in  progress  we  have  abundiuu  cvidonc.  Wc  u'  tvl 
make  no  efibrt  to  hasten  the  process  for  we  may  be  quite  sure 
that,  as  soon  at  iciance  it  ennipetent  to  dictate^  art  will  be  ready 
to  obey. 

SECTION  F 

OtOCRATOT 

OfE-NIXU  AUDKl^SS    BY    SIR   JOSEFB    D.   HOOKBB,  CB., 

K.C.&L>  F.R.S.,  &c.,  Pkeshient  of  thb SktUMI 

On  Gt^nphUul  Disit  ibutim 

It  has  been  suggested  that  a  leading  featun  of  the  eeotienal 
addresses  to  b*  deU»cred  m  the  ooeatiMi  of  ttiib  the  fifdeib 
anniver>ary  of  the  meetings  of  dm  BdddlAfaociation,  should  be 
a  leview  ol  the  progreas  made  during  dm  iMt  half  cenlnry  in 
the  braadma  ot  uowle<lge  which  the  ttetiOM  respectively 
represent. 

It  haa  further  been  arranged  that,  at  so  auspidoes  an  epoeh» 
the  sections  dionid,  when  poa>iblfc  be  presided  over  by  past 
I*reiid«a(*al'the  Asmciation.  Thi*  has  resulted  in  almost  evecy 
sectional  dhair  being  occupied  by  a  President  eminent  as  a 
cublealorof  dMsdcnoe  with  which  his  section  will  he  engaged, 
though  not  the  one  I  base  the  honour  of  hlUag,  which,  from  the 
fact  of  dm  bdac  no  pndn  ed  fergratJmr  amongst  the  n^ 
viving  post  Freaitients,  has  been  CMMOM  to  an  amntenr. 

Under  thc^e  circumstances  I  shodd  benntnw  to  myself  and 
to}ou,  if  1  pre  umed  to  addre  s  you  as  one  conversant  with 
geography  in  any  extended  i.^nificaiion  of  the  word,  oi'  if  I 
attempted  to  deal  wiili  tliat  imp  ot.mt  and  attractitre  branch  ot 
it,  topographical  discovery,  w;  ii  h  claims  more  or  less  exdn- 
sivcly  the  time  and  attention  of  iJie  geographers  of  this  country. 
It  is  more  fitting  for  me,  and  more  in  keeping  with  the  objects 
of  this  Association,  that  I  he  allow  ed  fo  d'scomrte  before  vcm  on 
one  of  the  many  branches  of  science  the  pursuit  of  which  is 
involved  in  the  higher  aims  of  oeogiaphcrs  and  which,  as  we 
an  infanad  by  an  neanmplidMM  cnUeatorof  the  acienflab  an 
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integral  jwrtions  of  scientific  pc<3graphy.'  Of  these  none  is 
more  important  than  that  of  ur'  distribution  of  animals  and 
plants,  which  further  recoavi!',  nd^  it<elf  to  yoa  on  this  occasion 
from  being  a  iubiect  that  nwu-,  i- .  Ljrrat  pi  it;rc.-,5  during  the  last 
half-century  as  ranch  to  the  the  >x\-^  advanced  by  celebrated 
vjj-a.^cr:,  aiiil  travellers  as  t-j  tlieii  obicrv.ili  Jiis  and  collections. 

Before,  however,  1  procee  1  to  offer  yon  a  sVctch  of  ihe  pro- 
gress made  during  the  lifctiiic  of  the  Association  in  this  one 
branch,  I  must  digrc-is  to  remind  you,  howcYcr  briclly,  of  the 
even  ^eatcr  advances  made  in  Others,  in  many  cases  thro-.i^h 
the  direct  or  indirect  initramentality  of  the  AsMciattoa  itself, 

acting  in  cooeot  irilh  dw  RqjmI  ud  with  tiM  Rqr*!  GMff^pli^ 

S  jcietics. 

In  topjgraphy  the  kno*le<J.je  obtained  durin^  this  half 
century  his  Ixeti  unprecedcntly  ^rcat.  The  veil  has  l>ccn  with- 
drawn from  tt.c  -ourccs  of  the  XjIl-,  and  the  lake  systems  of 
Central  Africi  have  Ijcen  approximately  li>cali>ed  an  1  outlined. 
Australia,  never  preriously  traversed,  his  been  croised  and 
recroi:sed  in  various  directions.  New  Guinea  has  had  its  coasts 
surveyed,  and  its  previously  utterly  unknown  interior  has  been 
here  and  there  visited.  The  toi>ojraphj  of  Wotern  China  and 
Central  Asia,  which  had  been  sealed  books  ainoe  the  dart  of 
Marco  Polo,  has  been  explored  in  nunv  qoarters.  The  elevft- 
IwM  of  the  higheit  moniitrint  of  both  oe^idMMt  hm  baeB 
mccar«telydetttmuiied,«BdttMidiMMceHde3ltohri^i«>wr 
taeionattauMdj  ud  the  itpoer  nfioM  of  dM  air  Siivo  been 
hiUoooed  to  the  oatmie  lintt  beyond  «diidi  the  Ufe-taitaining 
\  iA  the  haman  frame  can  no  longer  perform  their  func- 
In  hydrograpbv  the  depths  of  the  greiit  oceans  have 
OBoded,  their  shores  mapped,  and  their  physical  and 
I  historv  explored  from  the  Equator  to  beyond  both  polar 
drdes.  In  the  Arctic  regioai  the  highest  hitherto  attained 
latitudes  have  been  reached ;  Greenland  has  been  proved  to  be 
an  bland ;  and  an  archipelago  has  been  discovered  nearer  to  the 
Pole  than  any  other  lani  In  the  AoteTClie  regions  a  new  con- 
tinent has  been  added  to  oar  maps,  crowned  with  one  of  the 
loftiest  knvim  active  volcanoes,  and  the  Antarctic  ocean  has 
been  twice  traversed  to  the  79th  pirallel.  Nor  have  some  of 
the  negative  results  of  modern  exploration  been  leis  important, 
for  the  Mountains  of  the  Moon  and  many  lesser  chains  have 
been  expunged  froai  our  maps,  an  i  there  are  u  j  bn^er  Ijelicvers 
in  the  inland  sea  of  Au  tralia  or  in  the  open  ocean  of  the  Arctic 
pole.  Of  tlie-e  an-J  www  other*  of  the  geographical  discoveries 
of  the  last  half-century  full  .accounts  will  l>e  laid  bifore  you, 
prepared  fo:  thi^  section  by  able  gcograjihers  ;  of  whom  Mr. 
Markhlm  will  c  Jiitributc  Arctic  di-icovcry  ;  Sir  Richard  Temple, 
Asiatic;  Lieut.-Col.  .Sir  lames  Grant  and  Mr.  II.  Waller, 
African;  Mr.  Mo.ciey,  Australian;  Mr.  Trelawny  .Saunlcrs, 
Isyrian  (including  the  lijly  Land);  the  Hydrographcr  of  the 
Admiralty  will  undertake  the  great  occitLs,  and  Mr.  F.  Galton 
will  discuvs  the  improvements  effected  in  the  instruments, 
appliances,  and  methods  of  investigation  employed  in  geo- 
graphical re^arches. 

Of  other  branches  of  .science  which  are  auxiliary  to  scientific 
geography,  the  majority  will  be  treated  of  in  the  sections  of  the 
As-sjciatioa  to  which  they  lielon^  ;  but  there  arc  a  few  which  I 
must  not,  in  justice  to  the  ;;co^aphers  who  have  ao  hugely 
contributed  to  their  advance,  leave  unnoticed. 

Such  is  Terre>trialM.agnetism,*  which  had  as  its  first  investiga- 
tors two  of  our  earliest  voyagers,  the  ill-fated  Hudson  and 
Halley,  who  determined  the  magnetic  dip  in  the  north  polar 
and  tropical  r^ons  respectively.  Theirs  were  the  precui  sors  of 
a  long  scries  of  scientihc  expeditions,  doriog  which  the  dippine 
needle  was  carried  almost  from  Pole  to  Pole,  and  which  cul- 
minated in  the  establishment,  mainly  under  tho  Mlpieet  of  tUs 
Association,  of  the  ma^ctic  survey  of  (facet  Britain,  of  filed 
magnetic  observatories  in  all  qaailcfs  of  the  globe,  aitd  of  fhe 
Antarctic  expedition  of  Sir  Jaaei  Roaiu  wbo^  shioe  the  foanda* 
tion  oC  the  Avociation,  planted  die  dlppbif  needle  ofer  die 
northem  Mignelk  Pole,  and  earried  b  withu  ao3  mile*  of  die 
eOBthem  one. 

*  Hajor-General  Stradicy.  io  a  leeiurt  dctivcn^  b*rare  the  Royml  Ceo- 

grapliical  Society  (/"nyrroHWjri,  vj!.  xul,  p  170.  iS??),  d(»cu5se»,  with  just 
appreciation  and  admirable  clearness,  rhc  lijicr Jcin:fid':n':c  of  the  sciences 
which  enter  into  the  study  an  t  aim^  jf  scicniili.-  geography,  anl  which  he 
enumerates  under  f.>urt««n  headii.  ITii*  lecture  contains  toe  ablest  review 
of  the  nibject  known  to  me.  It  might  vcr)'  wcU  be  eotiiled  "The  whole 
ialcf  of  the  Geagrapher."  Every  irtTcltcr'a  outiit  shottld  include  a  c  jpy  of 
It,  sad  OM  ihoald  aecompiny  esery  priie  giveo  by  the  Ceographical  Sccieiy 


to  students      profSclency  \x\  cc>.<);r.iphicaTkn7W  ledse. 

•  The  subject  of  an  able  lecture  "On  the  Ml 
delivered  twfare  the  Royal  Geographical  Society 
the  Adainliy  (PrvtntUmgt,  vol.  ui.  p.  *o,  lijSi. 


 or  Ihe  Earth," 
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Nor  is  thi  geography  of  this  half  century  less  indebted  to 
phy-.iciit<,  geol  )^uts,  and  naturalists.  It  i-«  to  a  most  learned 
traveller,  and  naturalist,  Von  Baer,  that  the  conccjrtion  ii  due 
that  the  westward  defljction  of  all  the  South  Ru-.sian  rivers  is 
cau-ed  by  the  revolution  of  the  gl  i^ie  on  its  axi-s'  It  was  a 
gejljj^i^t,  Ka:n>ay,  who  explained  thcformation  of  so  many  lake 
bed.  in  m  >untain  rej»ion>  by  the  gouging  action  of  glaciers.  It 
wa.  a  ]>hy'icivt  and  ni  juntaincer,  Tyndil,  uh  >  di-covereii  thjse 
pripcrtici  of  ice  upon  which  the  formation  and  movement  of 
i^laoiers  dejiend.  The  greatest  of  naturali-.t-voy.ager!;,  Darwin, 
within  the  same  half-century  has  produced  the  true  theory  of 
coral  reef-,  and  atolU,  showed  the  relations  between  volcanic 
island-i  and  the  rising  and  .sinking  of  the  Inttom  of  the  ocean, 
and  proved  that  al)n»  a  coav.  line  of  2480  mile-i  the  southern 
part  of  the  continent  of  .Sjulli  America  lla^  been  gr-adually  ele- 
vated from  the  ^ca  level  to  6-«  fo -i  A  vc  it.  Within  almost 
the  same  period  Pi>ulelt  Sen]).:  and  Lyc-U  have  revolutionised 
the  theory  of  tli  .-  fonnati  >n  of  volcanic  mountains,  showing  that 
thc<e  arc  nit  the  I  mg  iaught  upheavals  of  the  cru^t  of  the  earth, 
but  arc  heaped  up  depssits  from  volcanic  vents,  and  they  have 
largely  contributed  to  the  abandonment  of  the  venerable  theory 
that  mountain  chains  are  sudden  up-thrusts.  Within  the  fame 
period,  the  theory  of  the  great  oceans  having  occumed  their  pte* 
sent  p3.utions  on  the  globe  from  very  eady  geotMDCal  tunee  wac 
first  propounded  by  Dana,*  the  csmpanhm  w  Vnikei  m  hie 
peditioB  RNud  Ae  worid,  and  U  uii»Mrted  hv  Danria  and  hjr 
Walfawe. 

In  Meteoiolapdieadyaaeebiioleasatlribatable  to  thelaboon 
of  voyagers  andtravdlen.  The eitablithmeiit  of  die  Heteoco* 
logical  Office  is  due  to  the  ener^  and  perse veraace  of  a  great 

navigator,  the  late  Admiral  FItxroy. 

AnJther  dsmain  of  Wnswled^e  that  claims  the  strongest  sym- 
pathies of  ihe  geographer  is  Anthropology.  It  is  only  within 
the  last  quarter  of  a  century  that  the  .study  of  man  uuder  his 
physical  aspect  has  been  recognised  as  a  distinct  braach  of  ^lence, 
an^  represented  by  a  fl  jurishing  society,  and  by  annual  inter* 
national  eongrcsscs. 

I  mu-it  nit  conclude  this  notice  without  a  passing  tribute  to  a 
department  of  geography  that  has  occupied  tne  attention  of  too 
few  of  its  cultivators.  I  mean  that  of  literary  research.  Never- 
theless, in  this  to.!  the  progress  has  been  great ;  and  1  need  only 
mention  the  publications  of  the  Halcluyt  SLiciety,  and  two  worlu 
of  prodigious  learnin^;  and  the  g.-eate.t  value,  "  The  Book  of 
Marco  Pob,  the  Venetian,"*  and  "  A  History  of  Ancient  Geo- 
graphy," *  to  prove  to  you  that  one  neeii  n  -<t  to  travel  to  sev  lands 
to  b;  a  profound  and  sagaci  ni .  ge  igr.iphcr. 

I  have  a-ked  you  to  accept  the  geographical  di-tribution  ot 
organic  bcin;^^  a^  the  subject  which  I  liave  ch  j!.cn  for  this  address. 
It  i^  the  branch  with  which  I  am  ino^t  familiar;  it  illu-.trates 
extremely  well  the  intertlependence  of  thisc  sciences  which  the 
geigrafiher  ^h  iuld  study,  and  as  I  have  before  observed,  it-,  pwo- 
gre»v  has  been  in  the  main  due  to  the  labours  of  voyagers  and 
travellers, 

In  the  science  of  distribution,  flitany  tools  the  lead.  Hum- 
bjldt,  III  one  of  his  essays,*  says  that  the  germ  of  it  i-i  to  be  found 
in  an  idea  of  Tourncfort,  develop.-d  by  Linn.ru^.  Tourncfort 
wa-,  a  Frenchman  of  great  lea'-ning,  and,  moreover,  a  great 
traveller,  lie  wa--  -ent  t>y  the  King  of  France  in  170DI0  explore 
the  i  tan  i-  if  Groocc  and  mountains  of  Armenia,  in  the  interests 
of  the  lardin  do-  I'lante  ,  and  his  (uibli-hcd  narrative  is  full  of 
valuable  matter  on  the  people,  antiquities,  and  natural  produc- 
tions of  the  cjuniries  he  visited.  The  idea  attributed  to  hint  by 
Humboldt,"  is  that  in  ascending  mountains  we  meet  succesdvdjT 
with  vcgcutions  that  represent  those  of  successively  higher  lati* 
tudcs  ;  up  jn  which  Humboldt  observes  :  "  II  ne  fdbtt  pas  WUt 
grande  sagacity  pour  observer  one  sur  penlee  doi  ImMes 
moutagnes  dc  TArm^e,  des  v^gAam  dea  differealM  hUtWidea  se 
suivent  comine  les  cUmats  snperpoa^  INu  lor  Ics  aalia  ;  bat 
he  goes  on  to  leawtk,  "oetle  id«e  de  Towaefort  developp«e  par 
Linn^  dans  dens  dissertatioB^  nit^resaates  (Stationes  et  Colonite 
Plantartim),  renfcrment  ccpendant  le  germc  de  la  Ge-igraphie 

'  Von  Baer,  "  Ueber  ein  allgemeinei  Crtien  in  der  GesUltong  Jcr  Fhu*- 
betien,"  St.  PrUrth.  Bull.  Sc.  ii.  (i860) 

'  Uana  in  Amfrt\aH  Jotinutllf  SfUiu<,  »er.  j,  vol.  iii.  p.  3S»  (lB(7\aBa 

I    vari-.ljs  Later  liiiMic.Ttii.rA. 

i  r.y  Uolnnel  i\friry  \  ,ile,  C.B.  (lA  t,  tSyt ;  «d. 

<  liy.S.  II.  Bunbury(ifl7aX  ..    .     .    ,  ...  ^ 

S  "Sur  les  lois  que Voo  observe  dans  le  disUibttlieAdes  formes  v^gCtales 

(H^inoire  lu  i  I'lnstiiul  de  France,  January  so,  iBi6>.  .  ,  _  ,  , 
'  I  have  been  unable  t  s  find  any  such  idea  UfttmA  in  Twnicbnj 

works.    Iklward  Forbes,  however,  also  atUibuM  the  WW  le  TMUaiMI 

(Memoirs  of  the  Geology  Surrey,  vol  i.  p.  3Ji), 
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Botaniqne."  Tournefort's  idea  wxv,  however,  ndvanccd  one 
for  the  age  he  lived  in,  and  should  not  be  iudf;cti  by  the  light  of 
the  kiio\vle<lRe  of  a  »ucce«ding  century.  He  had  \\<,  experience 
of  other  hti;u<ii>  th.m  the  few  intervening  betw  een  Pari?,  and  the 
Levant.  1 1 unili  I Jt  himself  did  not  >u.spect  the  whole  bearing  of 
the  iilc:\  rill  the  I'nnciplcs  of  geographical  distril  iition,  and  (hat 
the  [■;ir;uleli'.ni  I'Ctweeu  the  floras  of  niount.iins  .ivilI  of  l.-.tiludcs 
was  the  rc^uli  of  coniniunity  of  dr  cont  r,f  ihe  til.mt..  ci  .mjin-ing 
the  floras,  not  that  it  wa.s  brought  ..!..  u-  hy  [ihvMc.il  c.ui.o-.  The 
idea  of  the  early  part  of  the  eighteenth  century  i^,  when  rightly 
understood,  found  to  he  the  forerunner  of  tM  OHiland  know- 
ledge of  the  middle  of  the  nineteenth. 

The  labours  of  Litina:u-,  himself  a  traveller,  and  whose  nar- 
ratlve-^  give  him  high  rank  as  such,  paved  the  way  to  a  correct 
study  of  botanical  ge<.igra]ihy.  Before  his  time  little  or  no  alien- 
tion  was  paid  to  the  loji- if;ra)i!iy  of  pt.int-,  at,i)  he  was  the  fir^t 
to  distinguish,  to  lay  duwii  ruli-  ,  ami  1m  sujiiJiy  iiKidcls  for  these 
two  imiKirtiiut  elements  in  their  lite  liLs lory  —  namely,  their 
habitats  or  (oiK.igraj)hical  localisation,  and  their  stations,  or  the 
physical  nature  i  ^f  their  lial  ilals.  In  his  "  .Statii  nos  riant.iruiii,'' * 
Linnaus  defines  with  prcc;-iM|i  u.  i'  ,iir  st.iti  i.  <  h.M  .:c:cri-ed 
by  soil,  inui-turc,  ex]isi^urc,  climale,  \c.,  'Oajli.  vitl.  I'linpara- 
lively  slight  modifications  and  improvement  ,  ha\e  1  ctn  .  lii  jilcd 
by  all  bul>seoueut  authorities.  Nor,  iiideed,  any  marked 
advance  in  tbis  subject  m".de,  till  getilogical  observation  and 
chemical  analysis  supplcuicnud  its  shortcomings.  In  bis  c^say 
"  De  coloniis  jdantarum,"  published  fourteen  years  after  the 
" Stallones,"  '  he  say«,  "  Qui  veram  cunque  ct  soUdaro  phintanim 
sdentiam  aacupatur,  patriam  ipsanun  ac  t^edem  cujusquc  pro- 
priam  hand  sane  ignorabit,"  aiid  he  proceeds  to  give  an  outline 
of  the  distribution  of  certain  plants  on  the  globe,  according  to 
dnmta^  kthude,  &c.,  and  to  indicate  their  means  of  transport 

Swtedf^  birds,  and  Ollur  agnKieit  India  (meaning  the  tropics 
both  worlds)  fa«  dinctatat  a>  the  region  of  palm:. ;  the 
tmperate  latiiade>,  of  bcrbaemm  plaaU{  the  northera,  of 
iiiotse»,  algte,  and  conifent;  end  Aaaerka«  of  fenai— tfaw 
preparing  the  way  ion  the  next  greiit  raicraliser  in  the  field.* 

tais  was  tbe  bosI  aceompiiilica  and  praBSe  of  nodeni 
tiaTOller*,  Humboldt,  who  naw  botaar  a  dief  puudt  dnrfug  aU 
his  Jonmeys  and  who  seenu,  indeed,  to  have  been  devoted  to  it 
from  a  very  early  age.  His  first  worit  was  a  botanical  one,  the 
"Flo(a  Friburgensis,"  and  we  have  it  on  his  own  authority  that 
three  jresrs  before  its  publication,  iriwn  he  w.t<  only  just  of  age 
(in  1790)  he  communicated  to  bb  IHend  G.  Fdrsler,  the  com- 
panion  of  Cook  in  his  second  voyage,  a  sketch  of  a  geography  of 
plants.  It  was  not,  however,  liU  his  return  from  America  that 
his  first  essay  on  Botanical  Geography  *  appeared,  which  at  once 
gave  him  a  very  high  position  as  a  philosophical  nativalLst.  Up 
to  the  period  of  its  appearance  there  had  been  nothing  of  the 
Uad  to  compare  with  it  for  the  wealth  of  facts,  botanical, 
meteorological,  and  hypsomelrical,  derived  from  bis  own  obser- 
vatioa«,  from  the  works  of  travellers  and  naturalist.',  and  from 
personal  conimunicalion  with  bis  contemporaries,  all  correlated 
with  consummate  skill  and  discussed  w  ith  that  lucidity  of  exposi- 
tion of  which  he  w  as  a  master.  The  great  feature  of  this  essay  is 
the  exactness  of  the  methods  employ^  for  estimating  the  cocdi- 
tions  under  which  species,  genera,  and  families  are  grouped  geo- 
graphically, and  the  irccisi  tn  with  which  they  arc  expressed. 

This  was  succeeded  in  1S15,  and  ^ubse(luently,  by  four  other 
essays  on  Iho  san:i;  -uliject.  (Jf  t!>o-c  the  u:o-t  valuable  is  the 
"Prolegomena,"''  in  which  he  dwell-,  at  length  on  the  value  of 

a 

*  A  "f^ynitnUs  Ac<idemLu,  voL  iv.      64,  ■754« 

•  !' i.i  voL  viti.  p.  I,  iT^fi. 

3  Utiiftcca  die  dale,  of  the  wrilinKt  of  LiSDCBS  sad  Hnnboldt,  two 
uwbla  works  00  gcr.gTai>hieal  diMribuiion  sppMnHl.  One  by  FHJ. 
8lNaw]r*r("Conini(Dt:<iio  iiuuKuralis  sUtcos  HUloria  Vegciabilium  (I;  . 
fiapblta  s^ciarn,"  Cttn^m,  iSco^,  is  an  exnilcni  cjrilabiu  ai  the  11  iats 
lu  r«  nlicmlcd  lo  in  the  study  of  ditlnbution,  but  with<ail  px.aniptci>  ;  the 
i  thcr  U  .1  !■  n  j:-n<:r.il  Ijy  /.mmcrmann.  entitled,  "opccimcn  /i«l<.eia 

Geottaohic*,  guaritupcdum  iJomidlia  ci  MigraligBcs  iif'cns,"  Lugd.  IJat. 
SfTTt  JMleh  he  followed  by  "Oco^apbUche  GMtAidMa  das  Moschtn  uad 
oer  alnncia  verbreheicn  t-icrfuwigcn  Tbitre,  Dcbst  lllMr  llislher  gehSriEtn 
MMMOguclKn  Wclichute,  L.cipiig,  17781783." 

♦  "  E»ai  iur  h  G^gnphir  drt  Planie-i,  i^r  A.  .!c  Htiml  :l  ^t  ii  A  i::  : 
ikincUnd:  r^diisue  par  A  de  Humbi  Idt.  lu  :>  la  Cl.issc  ijc»  St.  i'Kyi.  ct 
Muh.de  riiislitut  Nj:i  r..il>-.  .7  .Ni\<Vie  dc  I'An  ij.  1805. 

'  "  I^e  DUtril  iiuunr  (  ..  v;r  i;  luc:i  nlinianim  sceundum  Colli  lemperiem  et 
alutadionn  Monliiim.  I'r:  legunitna."  Ibis  ap]>eared  in  quarto  ID  tb*  fast 
VHSae  or  die  "  Nova  Genera  el  Soeda  rianumm  "in  iSis.  and  SUSffialy 
in  an  Oclavo  rorm  in  1S17.  Humboldr*  nther  worlcf  <n  geoi;ra.phleal  dlilfi- 
badon  are  "Noiasionts  ;id  <  jcoicraphiam  tManiarum  ii>eclanle5,"  1615: 
"Aiuichtcn  der  Nalur."  1:',  .in  l  ^1  1,  iSjj;  "  Nouvelles  Reclicrehcs  >ur 
MS  lois  que  Ton  obMrvc  dar.t  U  Uliinbucioa  des  formes  voiiulei "  (1816): 
a^aavticbwiiliaiimkriiilciaihe'DieiiswHMdssSci^ 
*aL  aviB.  pk  4a^  ilsQi. 


numerical  data,  and  explains  his  "  Arithmetics  botanices,"  nhicb 
consists  in  determining  the  proportion  which  the  species  of 
certain  lawe  ftunilies  or  grouj  s  i,f  families  bear  to  the  whole 
number  or  species  composing  the  floras  in  advancing  from  the 
Equator  to  the  Poles,  and  in  .vcendiug  mountains.  Some  kinds 
of  plant.*,  he  says,  increase  in  tusinhers  relatively  to  others  in 
proceeding  from  the  Equ.it"r  to  tJio  I'oles,  as  ferns,  grai.s«, 
amcntiferous  trees,  &c.  ;  others  decrease,  as  Kubiacciv,  Mal- 
vaccx,  ComiX)sitx,  &c.  ;  whiLst  others  still,  as  Labiaia-,  Cruci- 
fcrx,  &c.,  find  tlseir  maximum  in  teuij  erate  regions,  and  decrease 
in  both  direclivpus.  lie  .idds  th.it  1;  is  only  by  accurately  n.ea- 
siu-ing  this  decrease  or  increase  that  laws  can  be  established, 
when  it  i^  found  that  these  present  constant  relations  to  parallels 
of  temperature.'  Furthermore,  he  s.ays  that  in  many  cases  the 
whole  number  of  plonti,  contained  in  any  given  region  of  the 
globe  may  be  approximately  delerniined  by  atcertaining  the 
numljer  of  species  of  such  faiiKho. 

T  he  imi>ortancc  of  this  nictlu  d  <if  analysing  the  vegetation  of 
a  country  in  rc-earchcs  in  ge<igraj>hital  botany  is  obvious,  for  it 
affrird^  :hc  most  instructive  method  of  setting  forth  tbe  relations 
that  exist  Utween  a  flan  and  ill  geofrapliiGal  position  and 

cliuK-.lal  cuiiditions. 

Humholdl's  labours  on  the  laws  of  distribution  were  not 
limited  to  floras,  ihcy  intludtd  man  and  the  lower  animals, 
cultivated  and  domesticated,  as  well  as  native ;  they  may  not  be 
works  of  the  greatest  otigin.ality,  but  they  show  remarkable 
powers  of  observation  and  reflection,  astonishing  industry,  eon- 
fcientiou'^  exactitude  in  the  collection  of  data,  and  sagacity  in 
the  use  of  tbem ;  he  b  indispniabljr  the  fonnder  of  this  deport* 
ment  of  geographical  science.  , 

No  material  advance  was  made  towaids  inprovteg  the  laws  of 
geographical  distribntion*  so  long  as  it  was  faeUercd  tbat  tlw 
continenu  and  oocana  ted  capcficaeed  m  gnat  dMOfp  of 
surface  or  of  ctiaaM  sinse  flie  btfodaetioa  «f  Ae  anslnc 
•sf  enU^  of  anfanab  and  plants.  This  beUef  in  the  eom* 
pafsliveslafailitjof  Ac  swfaee  waa  lint  disponed  b^  LtcI!, 
who  sfaowedAat  nfatlM  ia»  be  older  than  the  land  it  inhabits. 
To  dUs  condnriOK  he  was  led  bf  Ae  stndy  of  the  recent  and 
later  tertiaiy  moliascs  <^  Sicily,  which  he  found  had  migrated 
into  that  land  before  its  separation  from  the  continent  of  Italy. 
Tus^  he  addiL  as  th«  ^taats  and  animals  of  the  Pblffmn 
had  eokofaed  Monte  Kuovo  since  that  mountain  was  thrown  np 
in  tbe  sixteenth  c«nttn7 ;  whence,  he  goes  on  to  say,  we  are 
brought  to  admit  the  curious  result,  that  the  fauna  and  flora  of 
Val  de  Noto,  and  of  some  other  mountain  regions  of  Italy,  are 
of  higher  antiquity  than  the  country  itself,  having  not  only 
floarisncd  before  the  hinds  were  raised  from  tbe  deep,  but  even 
before  they  were  deposited  beneath  tbe  waters.'  The  same  idea 
occsmd  to  Darwin,  who,  alluding  to  the  very  few  species  of 
living  quadrupeds  which  arc  altogetcer  terrestrial  in  habit,  Ji.it 
are  common  to  Asia  and  America,  and  to  these  few  being 
confined  lu  tl-c  extreme  frozen  regions  of  (he  North,  addjt,  "We 
may  safely  look  at  this  quarter  (Ikhring's  Straits),  as  the  line  of 
conin.unication  (now  interrupted  by  the  steady  progrcsa  off 
gcfilogical  change),  by  which  the  cle]>hant,  the  ox,  and  the 
hor-c  entered  America,  and  [seoplcd  its  wide  extent."  ■* 

The  belief  in  the  stability  of  climatal  conditions  during  the 
lifetime  of  the  existing  a---emMagc>  of  animals  and  plants  was 
also  dispelled  by  the  di-covcry,  throughout  the  northern  temperate 
regions  of  the  old  and  new  worlds,  of  Arctic  and  boreal  plants 
on  all  their  mountains,  and  of  these  fossilised  on  their  lowland^ 
and  which  discoveries  led  lo  Ae  icoognitioaof  the^aeisl  period 
and  glacial  ocean. 

The  firvt  and  Iwldest  attempt  to  press  the  rc  ults  of  geological 
and  climatal  changes  into  the  service  of  botanical  ami  .'oological 
;;eogr3phy  was  that  of  the  late  Edward  Forbes,  a  n.iturali-t  of 
gcniu-,  who,  like  Touniefort,  chosc  the  Lev.ant  as  the  field  ft;r 
his  early  l.ibour-.  In  the  year  lS.|6,  Forbes  communicated  a 
paper  to  the  Natural  History  section  of  this  Association,  on  the 
disttibotionof  endonie  phmbi.  especially  tboae  of  the  firitiih 

'  Humbcldt'«  inothermal  llnei  and  la«ri  of  geographieaJ  diitributioo  art 
obvifsusly  the  twin  result,  of  the  lame  rtttarche*.  cne  jihysical,  the  OUier 
biolosicaL  .  .    ■    ,       ,  ,  11. 

'  1  do  not  ht-reby  imply  that  no  progress  vrl»  made  in  the  knowlc;  nf  the 
&cti  of  distribution,  for,  ov  er  and  above  many  treatises  on  the  dismbution  of 
the  planu  of  local  flora*,  tlitrc  appeared,  in  1816,  Sehouw'i  "  Duiertatio  d« 
ttdibiu  pbntimim  oriKin^"'*";  wnkh  was  follcrwed  In  i3,»  bv  hu  eacclkat 
'•Cnindiraclc  til  tl  .Unicn.Jcll«  Planic-C.coErarhi*,"  t,{  whichUC  0«maB 
edisii  n  istniiilcd.  '  G:t  n  ir:ii{e  elncr  ^Jlgcncincn  i'flaiiieag|U|IBpliSi 
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Und-',  consideml  with  regnrd  to  geological  changes.'  In  thh 
piper  die  British  flora  is  conoidered  to  cansi»t  of  asembkees  of 
jmits  from  five  distinct  sources  which,  with  the  exception  of 
one,  immigrated  during  period^  when  the  British  l-le>  were 
united  to  the  continent  of  Euroi>e,  and  have  remaiiu-d  more  or 
less  localised  in  England,  in  Scotland,  or  in  Ireland  Of  these 
breonsidered  the  Pjrrenean  assembhigc,  which  is  confined  to  the 
west  of  Ireland,  to  lie  the  oldest,  and  to  have  immigrated,  after 
the  eocene  period,  along  a  chain  of  now  submerged  muuntainn, 
that  extended  across  the  Atlantic  from  Sp-iin  to  Ireland,  and 
indeed  formed  the  eastern  boun'J:iry  of  an  innj^iniry  continent  of 
■noeenenge,  which  extended  to  the  Azores  Inland-,  and  l>cyond 
them.  This,  the  "  Atlantic"  of  speculative  Rcologi-ts,  h-T.  long 
since  been  abandoned.  The  sc^xmd  a-^-eiiiliLiije  is  of  ]>lant^ 
characteristic  of  the  Sotilh-\Ve>t  of  Kr,\nce,  which  now  prevail 
in  Devon,  Connv.iU,  and  the  Channel  Inland-. ;  their  immigrnli  in 
he  a-sign-  t  )  :>  niiuceue  date,  probably  corre^pondui^  to  the  red 
crag.  The  third  a-.seniblagc  U  of  pinnt-  of  the  N  irth-Kn4  of 
France,  «hic:h  .ilioiind  in  the  chalk  di^Irict--  of  '.ht-  Si  i'::!,.  Eastern 
counties  of  Enjjland ;  their  iitinn^;ralion  i-  ret<'r:  i  ii  l  >  ihi-  rr^  of 
the  inamnialiferous  crag.  Tho  fourth  uf  Al|  i'l.-  plant-,  no« 
found  on  the  tnouDtninsof  .Scotland,  Walc^,  and  I>i^land  ;  thc^c 
were  intriiduced  mainly  by  flo.iti;:g  zee  from  Scandinavia  during 
the  glacial  period,  when  the  ^cater  part  of  the  British  I>leN 
Were  «ub;ncrKetl,  its  mountain  top>  forniinf;  part  of  a  chain  ol 
islands  in  the  glacial  sea  that  extended  t  i  the  C'  .a-.t  of  X.irway  ; 
this  was  durint;  the  nc«Tr  pliocene  pcrii-d.  Lastly,  the  Germanic 
plants  were  introduce*!  during  the  Ujihcavalof  tiic  Briti-h  Islands 
from  the  j;lacial  ocean,  ancf  as  the  temperature  was  (»r;\ihially 
increa>in:^  ;  the>e  are  sjircad  over  the  «  hole  inland-',  thnujjh  more 
abntulant  on  the  Eastern  side.  At  the  commencement  of  thi> 
i:nniigra;inn  En^^land  wa^  supposed  to  l>c  continuou.  with  the 
Gt-rmnnic  j  lain-.  f' iii  wlr.:!  it  wa^  sub-cquently  >evered  Ijy  the 
formation  of  ilic  Eii^'li-h  C  liaiinel.  Also,  at  the  commencement 
of  this  immigration,  Ireland  n  as  a'smmed  to  he  continuous  with 
England,  to  be  early  severed  by  the  fommtion  of  the  Irish  Sea  ; 
which  severance,  liy  intermpting  the  miwation  of  Germanic 
^pes,  accounts  for  the  absence  of  so  many  British  anitnob  in  the 
nfter  island. 

I  haTc  thus  brieflj  related  Forbe*'  views,  to  show  bow  pro- 
foiHkll7  he  was  iafrwwd  wMi  the  belief  dnt  geoomiiUeal  and 
dimalal  cmditloiis  were  tiw  all-powerfol  eoninilcn  «f  the 
mlpalbiis  of  animals  and  jduli.  Forbes  wu  the  refonner  of 
the  aeimee  of  ge  igraphicaf  dntribotioa.* 

Before  the  piblieatiMi  of  the  dxtriM  of  the  orifta  of  ipeeiet 
taf  variatfaMi  hm  VMinl  idection,  all  reaaoni^son  their  ditfribs' 
Ban  was  in  sabordhMtlon  to  the  idea  that  these  were  permaaeat 
and  special  creatioiu  \  jut  bifwe  it  was  ibOMi  nat  iMcies 
mm  oAn  Mm  (hu  tiw  i4Mid*  and  moontalas  thejr  bhabited, 
MtnaUati  had  to  maho  fhelr  Aawies  aeeard  with  the  jdea  that  all 
ai^pnition  took  phce  nnder  esi<itfai2  conditions  of  land  and  sea. 
Hilhetto  die  miode^  of  dispersion  ^  spede>,  genera,  and  families 
Ind  been  traced  ;  but  the  ori;^in  of  representative  species,  genera, 
md  famiilies  remained  an  cuigma  ;  thc-c  could  l>c  explained 
onljr  bgr  the  supposition  tliat  the  1  Kalities  where  they  occurred 
presented  coomtioiis  so  similar  that  they  favoured  the  creation  of 
■lititlir  or^ninnt,  which  failed  to  account  for  rcprescntatiim 
OOBRring  m  the  far  more  nu  ncmu-  ca»es  where  there  is  no  dis- 
eoffieialMe  similarity  of  physical  conditions,  and  of  their  not 
OCCnrfing  in  places  where  the  conditions  are  similar.  Now  under 
Ae  dieatT  of  modification  of  speciet  after  mkiation  and  isola- 
tioa,  ttteir  npreseatatioB  in  distant  locaUties  u  only  a  question 

<  JMlitk  A$$ociatim  RtfoHt,  tBis.  M,  L»  flh  and  Ammftmd  Magn- 
mmts/  Xainral  irUttry,  vol  xi-i.  p.  IM.    THH  Ine  autnor  foDowcd  hy  » 

mncli  f  ill  r  I  x.i-iiiti  n  of  the  lulijeci.  w'lieh  apTwared  in  thr  Memfiri  c.'  th,- 
6V'.'.\  r/  'T  .J-  V  '  th^  Uniud  Ktii;M'm,  vol  i.  p.  3  i'  (t  Jjf  ),  tntii !■  d  '  On 
the  C'unn?cuon  tjctwecD  iHr  distritmli  'n  of  the  exutinK  flura  and  fauiu  of  tlic 
Briiiih  Iskt,  aiul  ihe  ge  'l  i;icil  rhangM  which  have  aflecled  their  area, 
cipcciaUv  dming  the  c(KM.h  of  the  nmheni  drifi-"  Afker  natn  yrar< 
inierval  I  have  re-raul  thu  Memcri'  with  incrcawd  pteasure  and  jsroni.  The 
Mom  of  exact  informijo  which  he  collected  concen>in,i  the  plants,  the 
■nimah,  apd  Ihe  RCologT  of  Eutopc  and  North  America,  appear  to  me  lo  be 
ii>  las  rtaaiWtslkMi  the  lUU  Willi  which  ha  comiuad  ihcm  and  edund 
fisB  the  wbolt  SB  tumf  ^ttf  oiitfnsl  aad  la  fisai  pan  uMaeMPHtibfe 
coaclusioBfl. 

*  I  CUaai  diimiaa  lh«  aalject  of  the  (encraiihy  of  the  British  flora  wtthonl 
SB  allMaen  to  the  laVxin  of  Hewrll  Cnttrrll  Watsoo,  who,  after  a  life  devnted 
in  tSe  lop  .jraphy  of  British  planet.  »  laid  in  the  Rrave  only  a  month  ago. 
W.it4  T  v-as  ih<-  fir»t  Iv  tan  st  wh  nicwip  d  the  altitudinal  range  of  inch 
apccics,  and,  by  a  rigidly  ttatistiral  mtth  d,  traced  their  di«trihiition  in  every 
county,  aad  gmipel  them  accordini;  ti]  their  continental  affin  ties,  as  well  as 
by  the  pbyiiaU  eiadWlias  of  their  luhitats. 

'  The  rqacsMlaiiiai  of  ipocifs  Forhc*  albdc*  to  "aa  aeeidcM  .  .  . 
wMch  has  hUxtto  V*  bato  acsenmtad  Cor"  {^ttm.  Owl.  Samjr.jroL  L 
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of  time  and  changed  phy-.ic.iI  C')nditions.  In  fact,  as  Darwin 
well  sums  up,  all '  the  leading  facts  of  distribution  are  clearly 
explicabi:  ander  this  theun' ;  sucU  as  the  multiplicatioa  of  near 
forms ;  the  importance  o^  barriers  in  formiug  and  separating 
zoological  and  botanical  provinces  ;  the  coocentralion  of  related 
species  in  the  same  area  ;  the  hnkin;j  together  under  differettt 
latitudes  of  the  inhabitants  of  the  pl.ains  and  mountains,  of  the 
forests,  marches,  and  de>ert-,  and  the  linking  of  the^c  with  the 
extinct  lieings  «  hich  formerly  inhabited  the  same  arca.s}  and  the 
fact  of  different  forms  of  life  occurring  in  areas  having  nearly 
the  same  phy-ical  c  mditions. 

With  the  c^lablidimcnt  of  the  doctrine  of  the  orderly  evolu- 
tion of  s]H'cie^  under  known  laws,  I  close  thi^  li-t  of  those 

'  recogni-ed  pri'iciple-  of  the  science  of  gc  (grajjliical  di-tribution 
which  mu^t  guidt-  all  who  enter  upon  it-,  pursuit.    A-.  Humb  jldl 

I  was  itv  f  lunder,  and  Forbes  it>  refor.ner,  >i>  «e  mu-t  regard 
iJa.'win  as  it.  latent  and  greatest  lawijivLi.  With  their  example, 
and  their  c  'iiclu-.ioas  to  guide,  advance  becomes  possible  wbco- 
cver  die  >very  opens  new  pntlu,  or  study  and  reflection  retravarse 

Oie  old  ones. 

And  It  «ai  not  Lmg  Ixjfore  ]xala.'  )niolugy  brou,;ht  t  j  the  "sur- 
face new  data  for  tlic  study  of  the  present  and  )xi-,t  physical 
geography  of  the  >!)c. 

This  wa>  the  discovery  in  Arctic  latitudes  of  fos-.il  plant-,  w  haae 
existing  rc]ire-cntatives  are  to  be  found  only  in  w.irm  teni)n.Talc 
ones.  To  Arctic  travellers  and  voyager*  this  discovery  is  wholly 
due.  Of  thc^c  I  believe  I  am  correct  iu  saying  that  Sir  John 
Kichanl  on  was  the  earliest,  for  he,  in  the  year  1S4S,  when 
de-c>  adni;  thu  McKciizic  Kiver  lo  the  PoLar  Sea  in  search  of 
the  I-"ia-il  liii  Kxin-dition,  found  in  lat.  65'  N.  lie<I-  of  cn.al,  l>e- 
sirie-^  haK-  tuU  of  leaves  of  fore-t  tree-  l.c!  >ii.;in^;  i  i  -ulIi  ucaera 
av  the  majtlr,  p  ijilar,  taXi>diu'n,  (laU,  &c.  la  the  naria:.vt-  of 
hi^  ji-airiR-y  ■'  Ku-hani-i-M  iijc.i'.- the>e  fossiK,  and  fi^irc>  some 
of  them;  and  in  a  sub  cqucnt  wurk'  he  speaks  of  them 
"  leaves  of  deciduou-.  trees  belonging  to  genera  \\hich  d  >  n-il  in 
the  pre->ent  d-ay  come  so  far  n.^rtli  on  the  American  ontinent  by 
ten  or  twelve  degrees  of  latitude."  'I"hi>  discovery  was  foll-iwed, 
in  1853,  by  the  still  more  remarkable  one,  by  Capt.  M'Clurc  and 
Sir  Alexander  Armstrong  (during  another  search  for  Sir  John 
Franklin),  of  pine  cones  and  acorns  imbedded  in  the  sod  of 
Banltsbnd,  in  lat  75"  N.,  at  an  elevation  of  j03  feet  abm 
thesealeveL  And  again  in  1854  Dr.  LyaU  found  csten-<;ive 
aocumuktionc  of  simibr  fossils  near  Di^icoe  in  Greenland  (lat. 
70°  a.),  dnrfw  the  return  of  Sir  Edward  Belcher's  searchii>g 
expedition.  Irar  are  thc^c  fossils  confined  to  Aawriea :  thejr 
hm  been  foand  in  S|^tzbergen,  la  Slbciia,  and  in  nmof  odicr 
kealities  irithfai  Ae  Pofawarea  aa  well  as  lonfh  of  il^  praviqc 
Aat  fnrests  of  dcddvws  tieei,  in  aU  respects  lilte  thoae  of  the 
exiKting  forests  of  the  wirai  tannemie  rei^ont.  apjirandicd  to 
within  ten  d^nes  of  die  Pbk.  The  first  of  these  eaOeeaovc 
critiealJk  wminrd  was  Sir.  LyaU's;  it  was  conuatndealed  to 
VnX,  Reer  of  Zvrieh,  die  hi^ieit  antbority  on  the  flora  of  the 
Tertiary  period*  and  deicrined  by  him,*  as  were  abo  nbae- 
quently  all  the  other  collections  bron^t  from  the  Arctic 
rcgioiw.* 

The  examination  of  these  fossil  leaves  revealed  the  wondeifhl 

fact  that,  not  only  did  they  1*1  mg  to  genera  of  trees  common 
1 1  the  forc-.ts  of  all  the  three  northern  continents,  such  a-,  planes, 
beeches,  ashes,  maples,  &c.,  but  that  they  aKo  included  what 
are  now  extremely  rare  and  even  local  genera,  as  scc^U'kia,  liquid- 
amber,  ""f  tnlip-trees,  gingko-,  &.c.,  proving  that  the 
forests  were  of  a  more  nteed  diaracter  than  any  now  exi-ling. 
These  results  opened  up  a  new  channel  for  investigating  the 
problem  of  distribution,  and  the  first  naturalist  to  enter  it  as  a 
botani-t.  Dr.  Asa  Gray,  who  pursued  it  with  brilliant  results 
cmbjdied  in  a  series  of  memoirs  on  the  vegetation  of  the  United 
States  of  America,  and  of  whidi  my  notice  must  be  most  l>ricf. 

When  studying  tiie  c-oUectiom  of  Japanese  pkint^  brought  by 
the  oifiecn  of  Wilkes'  enpcdition,  t>r.  Cray  found  cumulati\-e 
evidenoaof  die  stronc  afliai^  between  the  Am  of  EaslMB  Alia 

'  or  ihe  many  pre.T>arw!n5ao  writers  on  di'Tibi^lion  who  adv. veiled  the 
I..ni!irtkijr.  d  C'nne  nf  ev  .lution.I  aro  n  n  :ivi.irv  if  .ui>  »h.)  suggev.ed  that 
it  w.iiil  I  explain  the  existence  of  repr«*tiitaii»«  species  or  indeed  any 
other  of  the  phenora-na  of  dislributioii-  Von  Baer,  liowavw,  in  the  very 
year  of  the  ptihlication  of  the  fina  edition  of  the  "  Oriiin  of  ^Kcies". 
prp^w!  his  c  nvicti  n.  rhirfly  crvjunded  --n  ih'  la»  «  of  ge  ifiraphkal  dUtn- 
'  tuition.  lh.it  furm-  ■.pcci'ira'ly  di-tinct  havr  descended  frjio  a.  single 
parcjil  form     Sec  "urijit!  nf  Si«rie%."  ed  5.  Hi'I  -rical  Sketch,  p  »3 

»  "  Boat  Vij)ige  thraujjh  Ki:p<-rt's  I-^nd  an  I  in  the  Ami;  Sta."  vol  •- 
p.  t86  3  '  I'olar  Rcii  .tis,"  p 

4  "  Ucber  d'e  voo  Dr.  Lvail  in  CrtDland  enldcckicD  toMtkn  POaMea 
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and  Eastern  North  Amerin,  to  the  exclu-i>ii  uf  the  uc  tern 
Jiull  of  iiuii  c  mtiiicnt  ;  and  al-.o  that  Eu.'  Jixr  .ind  Wc  tcm  A^u 
did  a  A  ^harc  in  tlii-  afhnity.  lJul  what  c  ]H*cially  attracted  hi-, 
atlcaliun  wai,  tli.i:  lUi  iMinity  did  n  <(  dcjicuJ  only  011  a  few 
idculical  or  rc[Hc  cul.itivc  genera,  hut  u;i  )ii  niauy  ciideuiic 
j;eiiei;i  i/f  excL';i!ii 'luil  c!i.ujc;er,  aii'I  often  c  )ti-i^liiy  uf  only 
\\\  .ilai  )■,!  idciiticd  ^jwcie-j.  TliL^  led  to  ;i  ri^;  iruu-  cjuip^uisun 
of  til  i,c  [iLnU^  with  the  fi.i>NiK  from  the  Arctic  rc^ioivs  whjhe 
atT;iiitie^  had  been  determined  !>y  Hccr,  ami  with  iitlier>  which 
h-id  li<:cn  meanwhile  accumulating  in  the  United  States,  and  had 
been  de^riljod  by  Le^ijucrcux  ;  and  the  result  was  wlut  I  may 
call  ,ui  abridged  uutlinc  liiitory  of  the  (Ijra  of  Nurtb  America 
lit  It-  iv!atio:i-  t  I  the  Jlhy^ic,ll  f;eoifTa))liy  iif  that  c  iuiitry,  from 
Uie  Crd.iL'i-  111  .  !  •  the  |ire.eut  tjine. 

The  Utc^I  rc-e.iri:hc<  uhicli  have  ma'eriall,-  advanced  oar 
Jw  JVrleJ^c  uf  the  Uu  s  of  dbtril.u'.iuii  .ire  ll;  ^-e  of  Prof.  Blylt 
of  Christiania.  His  t.iay  on  "  ike  Iraini^rau  ju  of  the  Nor- 
wegian Flora  daring  allcriLitely  Rainy  and  Dry  PerioiU  "  kis 
fir  its  object  to  define  and  localise  the  vari,nj>  avsemUUgui  of 
plants  of  w  hich  that  II  ^ra  is  comp»eJ,  and  to  ascertain  their 
mother-couiury  and  the  sequence  of  their  introduction.  Tbe 
pioblem  \\  that  of  Prof,  Forbes,  which  I  hive  alrudy  describjd 
to  you,  only  sujitilutin^  Norway  for  the  British  I^le&.  Both 
the>e  authors  invoke  the  glacial  period  to  account  for  the  dis- 
persion of  Arctic  pkmis,  both  deal  with  a  ruinj  land,  both 
asrame  that  immignition  took  place  over  land  ;  hut  Prof.  Diytt 
-finds  another  and  mo  t  pawerfiu  conlrolUog  agent,  in  alternating 
Mriodi  of  greater  toQuture  and  eomparative  drai^it,  of  wliicb 
me  Norwegian  peat  bo^s  aflfbhl  ample  prosf.  Then  bog»  were 
formed  ducuf  the  rise  of  the  land,  u  the  cold  of  the  glacial 
period  declined.  Th^  ate  ioiind  at  vanoai  hc^ghU  ebove  dw 
aea  k  Nwwiy;  the  Muat  devated  of  dna  we  of  ooiine  tbe 
oldttt,  and  contaitt  remaias  of  tbe  earliest  Imtnigrantt.  The 
Jowest  are  tbt  newest,  and  oontain  lemafais  of  the  late:>t  intro- 
daced  plants  only.  Tbe  proofa  of  the  alternating  wet  and  drv 
h  Kit  o»  the  6wt  that  the  difienat  layera  or  pent  in  caoi 
— widely  dilkicBt  ehaiacten^  contain  the  Mnwios  of 
Bnblastt*  of  planl*,  and  Aeee  cfaaractem  reenr  in  the 
Older  in  aQ  me  hoib  Fint  there  is  a  layer  of  wet  spongy 
pcalf  with  the  reauins  ot  boj-mosaes  and  aquatic  plants ;  tms 
gradiually  paiaes  upward',  iitfo  a  layer  of  dry  loil  conuining  the 
■naint  of  many  land  plant^i,  and  prostrate  trunks  of  trees, 
dwwinK  the  count/y  was  foreated.  To  thi^  .succeeds  wet 
•po^gy  peat  as  before,  to  be  ag.iin  covered  w  ith  dry  jxmty  soil 
aind  tree  trunks,  &c.,  and  so  on.  From  an  cxajiinati  >u  of  the 
plant  reuiaias  in  these  formatiutu  Prof,  Blytt  draw  s  the  following 
conclu-i'm^ : — 

The  Norwegian  flora  l«,^n  with  an  immigration  of  Arctic 
during  a  dry  peri  ^d,  evidence  of  which  he  find-,  in  the 
:  of  ue  rcmaini  of  these  beneath  the  lowest  layer  of  peat. 
'As  Che  cBmate  became  wanner  and  tbe  Und  rose,  a  rainy  period 
act  in,  accompinied  by  an  immigration  of  sub-Arctic  plauLs 
(juniper,  nuuntain  ash,  aconites  &c.),  which  to  a  great  extent 
replaced  the  Arctic  flora,  which  is  impatient  of  great  wet.  Thi^ 
was  the  period  of  the  6r8t  peat -bo;;  fonnati'^n.  It  w  as  followed 
hy  a  dry  period,  during  w  hich  the  bogs  gradually  dried  up ; 
miile'with  the  increasing  warmth,  dccidu  trees  and  (heir 
■eeompanying  herbaceous  vegetation  were  introduced.  The 
wceeeding  ndny  sea-on  produced  a  second  peal -formation, 
killing  ana  burj-ing  the  dccidum-  trce>,  the  increiMnj  war.nth 
at  the  ^amc  time  bringing  in  the  Atlantic  flom,  ch.^mcicri^cd  liy 
the  holly,  foxfjl  ivc,  and  other  plant'  n  )W  co  ifincd  in  N'orw.iy 
t  )  th«  r.iiny  Atlantic  co.x-^t.  To  this  succeeded  a  third  ]K  rio  1  .( 
drought,  when  the  liojj^  dried  up,  and  pine  fore  t-.  witli  ilici- 
accompanying  pLiiits  i  iimijjratel  into  Norw.iy.  to  W  m  li  c 
manner  dcsinyed  .ind  l)uried  by  Imij;  earth  during  the  next  fol- 
low in^  rainy  pcri^  4  ;  and  it  was  duri  i:;  the-c  l.ist  allcrn  ition- 
that  the  suMiorcal  plant- niw  atTcctmc;  the  1  iwe-t  south  ca-tern 
di  Irict  uf  Norway  were  intr.  idiicrd  ;  and  tlie  !.u)>- Atlantic 
phnt  ,  tiic  most  southern  of  all  the  type-  which  arc  conlined  to 
the  extreme  south  uf  the  country. 

It  would  lie  premature  to  re^jard  all  I'rof,  HlyttV  recurrent 
period  as  irrcfragably  establi-ihed,  or  hi-  c  irrclatiuns  of  these 
with  the  several  floras  as  fully  proved  ;  but  there  i-.  no  doubt,  I 
think,  thai  he  has  brought  forward  a  ir/a  luust  t  >  -ice  mnt  for 
the  ilternnlion  of  dry  country  with  wet  cowotry  plants  in  Norw  ay, 
and  >ne  that  mu-t  have  both  actively  promoted  the  (ir-t  iiitroduc- 
tii>nof  thc>c  into  that  ciuntry,  asal  o  influenced  their  -u'>scquet»t 
locali--alion.  It  uould  -treiiL^dieii  I'rof.  lilylt',  c  mclu -ion-  very 
much  if  his  alternating  periods  of  rain  a  id  drought  shotild  be 


found  to  harojoiii  e  witli  Mr.  CroU's  recurrent  a-troo omical 
]>criixl  ,  and  with  Mr.  Gcikic'.s  fluctiuti  jn- of  temi>er.iture  during 
the  dcchne  of  the  Glacial  epi>ch :  so  would  al-o  the  fi  idinj;  in 
the  boj;-  of  Scotland  a  repetition  of  the  condition-  which  obt.un 
ill  tbo-f  uf  Norway;  .md  there  arc  so  very  many  juiatj  of 
re-c.nbl.uice  ii  tlie  phy  ical  t;e  jyra]>hy  and  ve(.;etation  of  tUc-< 
two  cou.itric)  that  Id.)  not  doujt  a  comparison  of  their  peat 
formati.ins  would  yield  most  instructive  re-ult-. 

Thu.  far  all  the  knowledge  we  have  obtained  of  the  agents 
c  mtroUing  gco^aphical  di-tributit)n  have  been  dcrivcil  from 
ub-crvations  and  researches  on  norljicru  animal-  and  plants, 
reccul  a  id  tertiary.  Turning  now  to  the  southern  hemisphere, 
the  iilieiiJiaeui  of  di-tributioii  are  much  more  difhcult  of 
e\jil.i:iati''n.  Gcojjraphic.illy  i>i..d>.iiij;,  tliere  i-  m  Antarctic 
llora  cucciit  a  fe«  hclicn.  avA  -r.i-wccd  .  The  )>Li.'il-  called 
Ant.irctic,  froui  the;r  .in.il  lT)-  \\\\\\  iho  Arctic,  .ire  \crv  few  i:s 
nuoibcr,  and  nowhere  tro  the  62  of  soulli  l.ititudc.  They  are, 
ill  so  far  ai  they  arc  endeaiic,  confmLd  to  the  ,ou'hcm  i  lauds  of 
tlie  great  southern  ocean,  and  the  luouut.uai  of  South  Chili, 
Au  tr.ilia,  Ta-matiia,  and  New  Zealand  ;  whil-t  the  few  non- 
cndciiuc  arc  species  of  tlie  nearest  cjntincnts,  or  arc  identical 
with  tcmjicrate  northern  or  with  sub-Arctic  or  even  Arctic 
specie H.  Like  the  Arctic  flora,  the  Antarctic  is  a  very  uniform 
one  round  tbe  globe,  the  same  species,  in  many  ca-es,  especially 
the  n.>n-ejulenuc  occurring  on  every  ialand,  though  there  are 
iOJietimei  thousandi  of  atues  of  ocean  between  thie  nearest  (rf 
these.  And,  as  many  of  the  island  plants  reappear  on  the 
mountains  above  mentioned,  far  to  tbe  north  or  their 
b  jme-,  it  Ls  inCerred  on  these  grounds,  as  well  as  on  1 
and  geolsgical,  that  the<«  was  a  gkeial  peiiod  in  the 
temperate  lone  as  well  as  in  the  mitbenu 

llie  south  temperate  flora  is  a  ffonifoMone.  Sonlh  AJMciait 
South  Africa,  Australia,  and  New  2Eealaiid  eonbdn 
assemblage  of  phnto  diffedng  more  far  Car  aaMn_ 
than  do  me  liomoiF  Eniopc^  Month  Aaia,  and  IVcclh  ABcdcn; 
they  eoabdab  itt  iaeb  few  speciea  in  waaon,  aeaX  the  Ant- 
arctic ones  that  inhabit  their  TheieMUHitenpente 
plants  have  their  representatlTe  specks  and  genera  on  tbe  motin- 
tains  of  the  tropics,  each  in  thek  own  meridian  only,  and  tliere 
they  meet  imakraBts  fhim  all  latitttdes  of  the  nordien  heai- 
sphere,  Tbni  tbe  plants  of  Ftaegia  extend  northward  along  tbe 
Andes,  ascending  as  tbey  advance.  Australian  genen  reappear 
on  the  \9f\y  mfwintain  of  Kini-balu  in  Borneo  ;  New  Zouand 
ones  on  the  mountains  of  New  Caled  >nia  ;  and  the  most  inter- 
esting berbarium  ever  brought  from  Central  Africa,  that  of  Mr. 
Joicpb  Tboffl-son,  from  the  highlands  of  the  lake  districts,  con- 
tains many  of  tbe  endemic  genera,  and  even  spectet  of  the  Cape 
o*^  Go^  Hope.  Nor  docs  the  northern  wprnentation  of  the 
south  tcmpc.  ate  flora  cease  within  the  tnpies}  it  extends  to  the 
middle  north  temperate  tone ;  Chilian  genera  reappearing  in 
Mexico  and  CaUfoniia  ;  South  African  in  North  Aunca,  in  tbe 
Canan  Island*,  and  even  in  Asia  Minor* :  and  Australian  in 
the  lUaaia  Mouatahu  of  East  Benfal,  in  East  China  and 

icTioo  there  is  a  rcprc-cntation  of  genera  in  the  southern  tern* 

penitc  continent-,  feeble  numerically  comporeil  to  what  tbe 
north  pre.cnts  but  strong  in  <jther  respects.  This  is  shown  liy 
the  families  of  Protcaccae,  Cycadcjc,  and  Re-tiacea:,  alwunding 
in  Sonlh  Africa  and  Australia  alone,  though  not  a  sin;;lc  -pedes 
or  even  Km*  of  tlie.sc  families  i-  common  to  the  two  countries  ; 
iiy  New  Zeahmd,  with  a  fl  ira  differiag  in  almost  every  clement 
from  the  Chilian,  yet  having  a  few  species  of  Iwith  calceolaria 
and  fudisia,  genera  otherwi  e  purely  American;  \\\\  \  \  a- 
regards  Australia  and  New  Zealand,  it  i.i  ditbcult  to  say  which 
are  tbe  most  puuling,  the  contra-t-  or  the  simtlaiitiiwwhtbhdieir 
animal  and  vegetable  productions  prc-cnL 

The-e  features  of  the  vejjcuiion  of  the  ■-outh  te.ii|>cratc  and 
Antarctic  regions,  though  they  simulnlc  tho.-e  of  the  ni)rLh 
le.nperatc  aixl  Arctic,  may  not  originate  from  preci  cly  simikar 
cau^  In  the  ^Wnf  of  Micb  evident  as  the  fossil  animals 
and  plants  of  the  north  aSbrd*,*  there  is  no  proof  that  the  Aat- 


•  rwr  amaHii    flh-  Antarctic  flora  MX-  th«  "Bi«anjf"  of  iIm  i 
Expedition  of  Sir  Umes  K.«s,  where  the  reUlionf  -sf  the  fl  -rasof  the  loolfceni 
hemi  ^phere  with  the  Antarctic  «r«  dbcoaed  >n  intr  .duct' 'P)-  chipten 

"  rftargvDimm  EnMHektrkmMm  in  the  Twtnii  is  a  renvirk.tMc  instance. 

•  The  otily  r»«l  leaw  hitherto  HatA  in  iughcr  souihem  btitudn  are 
those  uf  beechcf.  cl»i«lr  «Ui«4  to  esisdag  •oalbem  tpecu<.  bnu«hi  bjr 
Danrrn  fr  jui  FtieRia.  Jn  one  loolity  aloiie  biyiad  th«  foewl  nvym  of  lA* 
%Tuth  have  fossil  plants  beer  foiiml ;  there  were  stiicified  tT^lnk^  of  treo  l« 
hv.i  b«l-  uf  Kcrjuclen's  Istard  (divorercd  liT  myself  forty  yiaf  «g  >>-  " 
ii  deeply  Co  bt  regretted  tlwt  Mueim  fur  ifaaitai  CBOWiniin  fosiik  «m  aM 
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arede  plants  found  on  the  south  tempcrale  Alps,  or  tbe  south 
tcmpcnte  tdonts  found  in  the  mountainsaC  tbetfopto,origitwted 
lane Moui ;  though  this  appears  probtUe fingni  fto  ahwiMoto 
tte  wwdi  of  M  numy  «f  the  Indiag  fimfflM  of  phnli  lad 
aaiiBab  of  the  north,  no  Itn  Ona  froB  dwnmber  or  endemie 
fonns  theionUi  coattins.  These  comidtntflooi  have  fevcmrcd 
the  specolstion  of  Ae  fonner  eri«leiic«<  duriag  «  warmer  period 


of  cKotionhithtSoathcm  e 


Off  of  oil  ofdiipdafo,  fron 


than  the  present,  of  « 
in  the  fonn  of  either  ■ 
which  both  the  Antarctic  and 

I  have  DjFsclf  tusgested  conllnenlal  or  iunlar  enteuion'  as  n 

means  of  aiding  that  wide  dispertJon  of  species  over  Ae  Sonthem 
Ocean,  which  tt  is  dilBcnlt  to  explain  witbont  smli  intervention; 
and  the  discovery  of  heds  of  fond  tiunks  of  trees  in  Kerpwlen's 
Island,  testifies  to  that  pbce  having  eojoyed  a  wanner  ellmale 

than  ila  present  one. 

The  nirit}'  in  the  cxi>ting  Archipclofjo  (Kcrguelen'^  Island,  the 
Croaets,  and  Frimoe  Edward's  Issland)  of  any  uf  the  endemic 
«nen  of  the  south  temperate  Hora,  or  of  representatives  of 
them,  L<,  however,  an  argument  again  r  Mich  land,  if  it  ever 
existed,  having  been  the  birthplace  of  ih  t  - nraj  and  there  are 
two  reason-,  f  ,r  ailopting  the  opposite  theory,  that  the  southern 
flora  came  tr  ::i  I  he  north  temperate  zone.  Of  theMC,  one  is  the 
number  of  nonhem  genera  and  specie*  (which,  from  their  all 
inhabiting;  north'ea<it  Europe,  I  have  denominated  Scandinavian)' 
that  arc  found  in  all  Antarctic  and  south  temperate  regions,  the 
m;iji>nty  of  them  in  Fuegia,  the  flora  of  which  Country  L-,  hy 
means  of  the  Andc-,  in  the  most  direct  commnnicaliun  with  the 
northern  one.  Thi:  other  is  the  fact  I  have  stated  above,  ih.i! 
the  several  south  temperate  floras  are  more  intimately  related  to 
tho^e  of  the  oomtriea  north  of  tiiem  than  Aey  are  to  one 
another. 

And  this  brin^p  me  to  the  btc^t  ]:'ropi,unilcd  iheoretical  appli- 
cation of  the  Ia\ss  of  jjeographical  distnt  utii  .ii.  It  is  (h.nt 
recently  advanced  by  Mr.  Thisclton  Dyer,  in  a  lt-c:urc  "On 
Pbnt  Distribution  as  a  Field  of  Ge<j>;ra;ihic;il  Kc-carch"^; 
wherein  he  arj^ucs  that  the  floras  of  all  tin-  countries  of  the 
globe  may  he  traced  !>;ick  at  some  time  i  f  tlicir  hi--lory  to  the 
northern  hcmi'.phere,  and  ;h.U  llity  m.iy  be  rc^.i.'-dcd  in  ixiint  of 
affinity  and  specialisation  a-,  the  natural  re-ults  of  the  conditions 
to  which  they  must  have  been  subjected  during;  recent  gcidogical 
times,  on  continents  and  islands  w  ith  the  couti^uratioii  of  those 
of  our  globe.  This  hyputhc-is  derives  its  principal  su]ii>i.rl  from 
the  fact  lh.it  many  of  the  most  jiectiliar  endemic  plants  of  the 
south  have  representatives  in  the  iiortli,  s,,nie  of  them  living  3n<l 
all  of  thetn  in  a  fossil  state,  «liil-r  the  northern  endemic  forms 
have  not  hitherto  been  frund  fossil  in  the  s.juthern  rej^ions.  So 
that,  given  time,  evolution,  continental  continuity,  changes  of 
climate  and  elevations  of  the  land,  and  all  the  southern  types 
may  be  traced  back  to  one  regirm  of  the  globe,  and  that  one 
palisoatolojy  teaches^  us  is  the  northern. 

_  A  very  «>mitar  view  has  l>een  held  and  published  at  the  ?ame 
time  by  Count  Saporta,*  a  mast  eminent  paUTOntolocist,  in  a 
iittggeitive  essay  entitled  "L'Ancicnne  Vegetation  I'obire." 
Starting  from  BulTon's  thesis,  that  the  cooling  of  the  globe 
hnviw  Deen  a  gradual  procesi>,  and  the  PoUr  regions  having 
nedad  iirst,  these  outst  onve  int  become  fit  for  organic  life, 
QxHltSaporta  proceeda  to  asanne  that  the  termination  of  the 
woieiMriod  ooiaeided  with  n  ooolnw  of  the  waters  to  the  point 
at  wudi  oeogulatioa  of  albomen  does  not  take  place,  when 
organic  life  appeared  hi  the  water  itsdf.  I  have  diicnaied 
Coant  Saporta\  specnlatioin  elsewhere* ;  it  is  tnHicient  here  to 
iadicate  the  more  unportant  ones  as  bcariaf  upon  dislrihntion. 
nese  ere  that  Oe  Fbha>  area  was  die  eentre  of  ot^guntion  of  all 
the  successive  phases  of  vegetatioB  that  have  mppewed  on  the 
^bc^  all  being  developed  in  the  north ;  and  fhirt  the  de>-clop- 
ment  of  flowering  plants  was  cnormoany  augmented  by  the 
introduction  during  the  latter  part  of  the  secondary  period  of 
flowei^fecding  insects,  which  bnnght  aboM  cross-ferlibsation. 
It  remains  to  alhide  briefly  to  the  most  important  general 

madi:  cithrr  by  ilie  ChaUfMxrr  cxptiiidun  nr  tiv  the  varir.m  "  transit  cf 
Venus  exictlitioiu  "  that  have  recently  vtuicd  this  iBICKMing  idawL 

•  *' Fkni  AntaretiM,"  pp  ijo.  340.  S«« aliw  Muljy inywwiw.  liaa.  Soc 
Botiny,  wl.  xv.  p.  ^8}.  and  "  ObMn'aiinn<s  on  the  BMaiqr  af  KtfBudw's 
IsUnd,"  by  myself,  mi  the  Phitesofhkal  Trttntm-tifm,  »oL  ttiS.  p.  t$, 

'  See  "Uuihnei  <jf  the  OUtribuiion  uf  AiuiIl  l':.uiti."  riUiirtflftWI  Of  llw 
Unneiin  Soriciy.  vul.  p.  357,    KoaJ  June.  i860. 

3  /Vs  uf  iHl  Kry.il  Oni^nrihicaf  Society,  vol.  «xii.  p.  4ts(lt7S) 

'  C. '«//,,  Tit.ius  ..i  iht  Intrrn-iikiial  O  ngreu  of  GraritphidU  Scitacc, 
which  met  in  r*m  in  167$,  but  apparently  not  ntUUMd  Uil  1877- 

S  AddMM  «r  Uw  PMMmi  delivered  at  ih«  MuivMHiy  mMbm  dM 
XojNd  Society  «f  Loodea,  Mevcaiber  jo,  1878. 


woriia  oa  dJsttfbndon  Aat  have  nypeaied  since  the  foundation  of 
this  Aiaodation.  Of  these,  the  two  which  take  the  first  rank 
are  Frof.  Alpbaose  de  CandoDe^s  Geographic  Botanique" 
■ai  Vr.  Wallaeefe  ** Geographical  I>irtributioo  of  Animals." 
Ttaf. de CandoBe^a  wotk  'appeared  «t a'crMeal  period,  when 
the  doctihw  of  evolvtioa  with  natural  seketion  bad  only  jut 
been  aanomeed,  and  hcfon  the  neat  inliuaioe  of  geological  and 
climatal  changes  on  the  dispernon  of  living  species  bisd  been 
f uUy  appreciated ;  neverthelcM  it  h  «  great  and  truly  philoso> 
nbieBl  work,  replete  with  important  facbi,  dircusscd  with  full 
KBOwledge,  judgment,  and  scrupulous  eantion.  Of  its  numer- 
ous valnnble  and  novel  features-,  two  claim  particular  notice^ 
namdy,  the  chapters  on  the  history  of  cultivated  and  intrcduccd 
plants  ;  and  the  further  development  of  Ilumlir.ldt's  "  Arithme- 
ticne  fkitanices,"  by  taking  into  account  the  >ums  of  temperatures 
as  u  ell  as  the  masima,  minims,  and  meaa>',  in  determining  the 
amount  of  heat  required  to  satisfy  all  the  conditioiK  of  a  plant's 
life,  at  tlic  various  periods  of  its  existence,  and  especially  the 
maturation  of  its  seed'. 

Of  Mr.  Wallace's  great  work,  "The  Geographical  Diiftribn* 
tion  of  Animals,"  I  cannot  speak  with  sufficient  knowledfeof 
the  .subject,  and  can  only  ap|)reeiate  and  echo  the  high  pmiiea 
accorded  to  it  by  aoologttts  for  its  reientiSe  treatment  of  a  vast 
subject. 

The  "  Geographic  Botanique"  was  followed  by  the  late  Dr. 
Criscbach's  "  Die  Vegetation  der  Frde,"*  which  contains  an  ad- 
mirable summary  of  the  vegetation  of  the  different  regions  of 
the  glol  e  as  limited  by  their  f  hysica!  fer.turcs,  diverted  of  all 
theoretical  considerations. 

Vi'T  the  large  t  treatment  in  outline  of  the  whole  i'Ubiect  of 
dLstribntion,  I  mu  t  refer  to  the  chnptersof  Parwin's  "Origin  of 
Species  "  which  are  devoted  to  it. 

In  reference  to  thc^c  and  other  work',  vcrv*  :il  le  avA  .11  inifr 
tivr  ili  cvissions  of  the  i  rinciplcs  of  geographical  d istr il  inh  11  are 
t  i  I  c  found  in  tlio  pt c- iiiential  .addresses  ilelivcrf<l  I  efore  the 
I  inncan  Society,  in  1869,  1S70,  .md  18-2,  by  the  veteran 
be  tanisf,  G.  Benlham. 

With  Mr.  Wallace's  "  Mntid  Life"  I  nui-t  concluc'e  this 
notice,  and  very  fittingly,  for  bcMdes  preienting  .in  a<lmiraMe 
account  of  (he  origin  and  niigrations  of  animals  and  vcgct.iVilcs  in 
oceanic  and  continental  is!an<l-,  it  contains  a  complete  and  com- 
prehensive analysis  of  tho-c  past  and  jirc-ent  c  nditi<  ns  of  the 
glot  e,  astronomical,  i;e' 'li  gicul,  gei  grnpluciil,  .it:il  t'l  jlogical, 
"hieh  have  been  thecni  licr  .in<l  later  directors  ni  d  eonirollers 
of  the  cvcr-w  arring  forces  of  organic  nature.  In  this  u  .  rk  Mr. 
Wallace  indr]  cndently  ndv.  iratcs  the  view  of  the  n<  rthern  origin 
of  both  the  f.iunrs  .Tiid  llor.-i-  ,  f  the  worlil. 

I  conclude  uith  the  1'.'  |  e  that  I  have  made  the  ^ul.jcct  of  thc 
distribution  of  org.mic  life  on  the  globe  intcreting  to  yott  as 
geographer;!,  by  showtng  on  thc  one  hand  how  n.udl  it  owes  its 
advance  to  the  observations  made  and  materials  collected  by 
geographical  explorer;:,  and  on  the  other  how  greatly  the  student 
of  distribution  ha»,  by  the  vet  he  has  made  of  thes  e  observations 
and  material^  advanced  the  :cience  of  physical  geography. 


SECTION  G 

MECHAMiaU.  SCIKKCB 

OriHiNO  Address  by  Sir  W.  Armstrong,  C.B.,  D.C.L., 
LL.D.,  F.R.S.,  Tresidk-nt  of  thb  Section 

Thi  astonishing  progress  which  ba.s  been  made  in  the  con- 
struction and  application  of  machinery  dtiring  the  half  ccniary 
which  has  elapsed  ^.ince  the  nativity  of  the  British  Association 
for  the  Avancement  of  .Science,  is  a  theme  which  I  might  with 
much  Complacency  adopt  in  this  address,  but  instead  of  review- 
ing the  past  and  exulting  in  our  succes«e!!,  it  will  be  more  pr'  fit- 
able  to  look  to  the  future  and  to  dwell  on  our  failures.  It  is 
hut  justice  to  fay  that  I  y  lm  owing  experience,  by  increasing 
facilities  of  manufacture,  .and  hy  the  exercise  of  much  skill  and 
ingenuity,  we  have  succcctUd  in  multij  lying  and  expanding  the 
applications  of  our  chief  moti  r,  the  steam-engine,  to  an  extent 
that  would  have  appear<d  incredible  fifty  years  ago;  but  the 

'  I'rof.  Alph.  de  t'andolle  di%i'!r^  !iis  siiVjri-t  inio  b<  lanical  (5«ocn>phy 
and  Keotfrapliicat  botany  ;  the  disttn-ztion  is  ob^ioii%  and  sound,  but  the  ivo 
«xprei!iion<  hare  been  vy  Uin^  uxd  and  re^anled  as  >ynanymau^  and  aa 
rmbracin;  IxMh  brr.nrhes,  that  ihty  taaHA.  nOW  bs  limtsd  (adl  10  SM. 

rcrh:>{>s  i\f  trrnis  fapnj^aphicalboHayaBdgaapifAiadlKnHqrwsoMp'Svs 
nore  acocpubl*  dctisoal'oot. 
*  fnblidMd  in  il7>.  TtanrfsMd  fate  Ficneh  uate the  this  oi  "U  V4|vC> 
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gratulation  inspired  by  this  success  is  clouded  by  llie  reflection 
Uiat  the  stcaai  engiiie,  even  in  its  best  form,  remains  to  this  day 
f.  in  1st  wa^teful  aiiparatus  for  converting  the  energy  of  heat  into 
motive  power.  Our  prc<lece^-ors  of  that  pcriixi  had  not  the 
advantage  of  the  knowledge  which  «  e  posM:-.s  of  the  true  nature 
of  heat,  and  the  cjnditions  and  limits  afTectinj;  it-,  u'.ilii^Uini. 
In  their  ti-jje  heat  was  alm  :>st  universally  repirdeJ  a,  a  fliii  1 
vhich,  under  the  name  of  caloric,  was  suj»|w>el  to  lie  dorm;»iit 
in  the  interstices  of  matter  until  furceil  out  hy  chcaiicil  or 
mechanical  means.  Although  Bacon,  Newton,  Cavendish,  and 
Boyle  all  maiutaiued  that  licat  was  only  internal  motion,  and 
alth  vujh  Uavy  ami  Rum?  4  .1  nu!  only  held  that  view,  but  proved 
its  accur.acy  by  cxi  K;rimciit,  yet  lUc  old  njLion  of  caloric  continued 
ti)  h  its  gru-.:ii  l,  unti!  :n  more  recent  tvnt^  Joule,  Meyer, 
Codhnjr,  and  others  put  ,ui  end  t  j  all  doubt  on  the  snbiect,  and 
e&tablisocd  the  all-imp  iri.int  fa.n  that  beat  is  a  mode  of  moti  m 
having,  like  any  other  kind  of  motion,  its  exact  equivalent  in 
terms  of  work.  By  their  remsoniogs  and  experiments  it  has  been 
definitely  proved  that  the  quantity  of  heal  which  raises  the  tern- 
pcntue  of  a  pound  of  « ater  i  Fahrenheit,  has  a  nwctianical 
T1I1K  equal  to  lifting  773  Iba.  one  foat  hixb,  and  that  convendy 
tli«dflioeirt«f  Uiat  «drithtftoMUMllid«m  miuilj 


dwoiy  of  bMk  it  BOW  univenaDj 
toTlhc 


ahtaoq^  a  niWHUit  of  ttc  oU  doetiiM  is  displared 
tfaned  we  of  the  misi|«itfitt  Mrm  "lataat  heatr  Ax 
tihe  nev  theory,  heat  b  an  uMnwl  notloB  of  tihiciilw  cai 
«r  beiac  cmmminnifitrd  ftam.  the  BaibeBlei  of  ooe  body  to  tfaote 
of  noiEcr:  tht  mak  of  the  imparted  motioa  bciaf  eilli«r  an 
iaercaie  of  tempeiatnr^  or  Hie  performance  of  work.  The  work 
may  be  either  esteraal,  as  where  heat,  in  cxp  mdii^  a  gaii,  poshes 
an-ay  a  resbting  body,  or  it  may  tte  internal,  as  where  lieat  polls 
asunder  the  cohering  particles  of  ice  in  the  process  of  liquefec- 
ti)n,  or  it  may  be  partly  internal  and  partly  external,  as  it  is  ia 
the  steam  en^ne,  where  the  first  effect  of  the  heat  is  to  separate 
Uw  particles  of  water  into  vapottr,  and  the  second  to  give  motion 
to  the  ^isljn.  Internal  as  well  as  external  work  may  be  recon- 
verted ut<>  beat,  but  unl'J  the  reconversion  takes  place,  the  heat 
wUdi  did  the  work  does  not  exist  a»  heat,  and  it  is  delusive  to 
call  it  "  latent  heat."  All  heat  problems  are  oompri^  under 
the  three  leading  ideas  of  internal  work,  external  work,,  and 
temperature,  and  no  pbraseolo^  should  be  used  that  conflicts 
«ith'4l0$e  ideas. 

The  modern  theory  of  heat  has  thrown  new  light  upon  the 
theory  of  the  steam-en^ne.  We  no  a-  know  what  is  the  mecfaa* 
nica!  value  in  fojt-pounds  of  the  he.it  evolved  in  the  co  nbastion 
of  one  pound  of  oal.  In  practice  »e  can  determine  how  much 
of  that  heat  is  trans  nitte  i  to  the  water  iu  the  boiler,  and  we  are 
taught  how  to  calculate  the  quantity  which  in  the  pr  >cess  of 
vaj.  irisatioii  f.iVcs  the  for  a  of  internal  work.  We  can  deterjiine 
hovv  much  disai)[>car5  in  the  engine  in  the  shape  of  external  work, 
inc'u  lini;  fri;tii>n.  and  the  remainder,  with  the  exception  of  the 
trilling;  quantity  sivcJ  iii  the  feed-water,  we  know  to  be  lo-t. 
Taking  a  gv)d  c.uiden^in^  cn;jine  as  an  example,  we  may 
rou^'.ily  -ay  that,  dividing  the  whole  heat  energy  into  ten  equal 
p  Tis,  two  escape  by  the  chimney,  one  is  lo^t  by  radiation  and 
friction,  six  remain  unused  when  the  steam  is  dis^harjcil,  and 
only  one  is  realised  in  useful  ivork.  It  may  !«  fully  admitted 
that  the  greater  part  of  the  aggregate  lo.s  u  inevitable  ;  but  are 
we  to  supp  :i-e  that  the  re  .  lUrces  of  science,  in..;enuity,  and  skill 
have  been  exhausted  in  the  attainment  of  so  miserable  a  result? 
Nothing  but  radical  chanpes  can  be  expected  to  produce  any 
great  mitigation  of  the  present  monstrous  wa.te,  and  without 
presumin,»  to  say  what  ra--asurcs  arc  practicable  and  what  are 
no',  I  will  brielly  point  out  the  li  cciion.i  in  which  amelioration 
is  the  jretically  possible,  and  -h.i;i  afterwards  advert  to  the  ques- 
tion whether  we  may  hope  t  1  evade  the  difficulties  of  the  steam- 
engine  by  resorting  lo  electrical  luetho  Is  of  ubtaininj  power. 

To  begin  with  the  loss  which  takes  place  in  the  application  of 
heat  lo  the  boiler;  why  is  it  ihu  we  have  lo  throw  away,  at  the 
▼ery  outset  of  our  operati  ons,  tw  ice  as  much  heat  as  we  succeed 
in  utilising  in  the  engine  ?  The  au-wer  is,  that  in  order  to  force 
a  transmi'sioa  of  heat  frooi  the  fire  to  the  water  in  the  boiler,  a 
certain  exoen  of  temperature  over  that  of  the  water  mu.t  exist 
in  tbe  farnaoe  and  flnej,  and  the  whole  of  the  heat  below  the 
required  etoew  must  pass  away  unused,  except  the  trifling  p  r- 
HOA  of  it  which  dinpfWrn  ia  the  proluction   of  drau:^ht. 

Farther,  that  since  we  eaaogt  avolJ  admitting  the  nitrogen  of 
die  air  ikog  with  die  OGQgea,  w*  hatw  to  heat  a  large  volume  of 
MMtiBl  fH  which  has  ao  other  efleet  thaa  to  rob  the  fire.  Con- 


mond  aM^aalcal  eniilaiioe  to  the  ibot,  w«  ari|jht 
M  abet  ia  a  quieter  ffam  of  nwttvepowtr.  Bat  H  it  a 
,ble  fact  that  such  is  the  richness  or  coal  as  a  aton  of 


sidering  what  efforts  hive  been  made  lo  facilitate  the  transinis--ioti 
of  tile  heat  by  augmenting  the  evaporative  surface,  and  1.1  in^  tliin 
tubes  as  flues,  it  is  vain  to  expect  any  great  result  from  further 
pe.'severance  in  that  direction,  and  unless  a  method  can  be  devised 
of  burning  the  fuel  inside  instead  of  outdde  the  apparatus,  so  as 
to  u-e  the  heateil  gase-.  conjointly  with  tlje  iteam  a>  a  wording 
luedium  in  the  engine,  a  remedy  appears  to  t>e  hopeless.  We 
already  practise  intern.-ii  coni'iiiiti^'n  in  the  gas-engine,  an  1  f.  is 
clear  that  with  ga  ejus  fuel,  at  all  cveuts,  we  could  a  sociate 
such  a  mode  of  coiubusti.jn  w  ith  the  vaporisation  of  water.  We 
m  iy  even  regard  a  gun  as  an  cnjjine  with  internally -bunit  fuel, 
an  1  here  I  may  reniar'.  t'l  it  the  actiuii  of  heat  in  a  gun  is  strictly 
ana^l;o^^  t  1  tliat  of  heal  m  a  sleam  ciigine.  In  both  cases  the 
heat  I-  cv.  Ivid  Iron  clieinical  cimbination,  and  the  resulting 
pre  surcs  dilTer  only  lu  <ie,;rec.  The  gun  is  the  ecjuivolent  of  the 
cy  linder,  and  the  shot  of  the  piston,  and  the  diagrams  repre- 
senting the  pressure  exerted  in  the  two  cases  bear  a  close  resem- 
blance to  each  other.  While  the  powder  is  burning  in  the  gun 
we  have  a  nearly  uniform  pressure,  just  as  wehave  iatbecyliiMcr 
while  the  steam  is  e  ttering,  and  in  both  cases dtaaaUbcmprcssace 
is  followed  by  a  diminishing  preasure,  repraicBled  by  the  usual 
curve  of  expansion.  If  la  nc  ileam-enguie  we  allowed  the 
piston  to  lie  blowB  out  it  amdd  act  as  a  projectile^  and  if  inlhc 
guB  we  cji 
utilise  that 
ranarkablel 

mechanic  il  energy  that  a  poand  of  ooal,  etren  at  asad  ia  the 
steam-engine,  )>roduces  a dyaaadc etfcct  aboat  toe  Hwirt  greater 
than  a  pound  of  gunpowder  hoat  in  a  foa.  I  caanot,  however, 
on  this  account  eaooange  Oe  idea  that  steam  majr  be  advan- 
tageously substitBte  fbr  gaapowder  ia  the  anctice  of  gunnery. 

Aad  now  to  tarn  froin  the  6n  which  it  the  birthplace  of 
the  BMtiTe  energy,  let  ns  follow  it  in  the  steam,  to  the  c>n- 
douer,  where  mast  of  it  finds  a  premature  tomb.  From  the 
poiat  at  iriiiefa  expansion  oommences  in  the  cylinder  tho  tem- 
perature and  pressure  of  die  steam  begin  to  run  down,  and  if 
we  could  continue  to  expand  indefinitely,  the  entire  boat  wadd 
be  exhautted,  and  the  enerj^y  previously  expended  in  tepantiai 
the  water  into  steam  would  be  wholly  given  up  ia  aitcmiu 
eiTect ;  but  this  exhau-tioti  would  not  be  compleie  until  the 
absolute  zero  of  temperature  was  reached  (vis.  461*  lielow  the 
zero  of  Fahrenheit).  I  do  not  mean  to  say  that  an  idesllj 
perfect  engine  necessarily  involves  unlimited  expansion,  sedaK 
tliat  if  instead  of  dischirgin^  the  steam  at  the  end  of  a  given 
expansian,  we  made  the  engine  itself  do  work  in  cofflpressing  it, 
we  might,  under  the  conditions  of  Camot's  reversible  cycle,  so 
ju  tly  celelmted  as  the  foundation  of  the  theory  of  the  steam- 
engine,  recom-nence  the  action  with  all  the  unutilised  he  it  in  an 
avai1id>le  form.  But  an  engine  up  in  this  principle  could  only 
give  an  amount  of  useful  efTcot  corresponding  lo  the  difference 
between  the  whole  work  done  by  the  en^jine,  and  that  very  large 
portion  of  it  expended  in  the  iperation  of  compre^don,  and  this 
difference  viewed  in  relation  to  the  ncc»sary  si?e  of  the  engine, 
would  be  (juite  insignificant,  and  would  in  fact  be  wh  jliy  swal- 
lowed up  m  friction.  Carnot  did  not  intend  to  su:,' 'e  t  a  real 
engine,  and  his  hyiiothcsis  therefore  tases  no  c  l^ni^  mce  of 
losses  incident  to  the  ,-:]'i)!icition  of  an  .actual  lire  to  an  actual 
biiler.  IIi-,  ideal  engine  i>  als  )  supp<i-cd  to  he  frictio.nlcss,  and 
impcrviiiu  .  to  heat  except  at  the  p  iiiil  where  heat  hi^  to  be 
Irans  nittcd  to  the  water,  and  there  the  condition  of  perfect 
Conduction  i  .  assnnicd.  In  short  an  engine  which  would  even 
approxim  urly  conforni  to  the  conditions  of  Camot's  cycle  is  an 
impossibility,  and  a  perfect  steam-engine  is  alike  a  phantom 
whether  it  be  sought  for  in  the  cyclical  process  of  Carnot,  or 
under  the  condition  of  indefinite  expansion.  Practically  we 
have  to  deal  w  ith  a  machine  which,  like  all  other  machines,  is 
subject  to  friction,  and  in  expanding  the  steam  wc  luicUly  arrive 
at  a  point  at  which  the  reduced  pressure  on  the  piston  is 
so  little  in  cxcc-s  of  the  fricli  jn  of  the  machine  as  to  render  the 
steam  not  w  orth  retainiiu,  and  at  this  jwiut  we  reject  it.  In 
fi:,;urativc  linguage  we  take  the  cream  off  the  bowl  and  throw 
away  tiic  milk.  We  do  save  a  little  by  heating  the  feed  water, 
but  thi>  ^ain  is  very  smiili  m  comparison  with  the  whole  lo.ss. 
What  haiipcns  in  the  condenser  is,  that  all  the  remaining  energy 
which  has  taken  the  form  of  internal  work  Is  reconverted  into 
heat,  but  it  is  heat  of  so  low  a  grade  that  we  cannot  apply  it  to 
the  vaporisation  of  water.  But  although  the  iMat  is  too  low  to 
va(x>ris«  water  it  is  not  too  I  >w  lo  vaporise  Ether.  If  instead  of 
condensing  by  the  extertutl  application  of  water  we  did  so  by 
the  similar  application  of  ether,  as  proposed  and  practised  \rj 
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IC.  dn  TranUqr  twcnhr-five  ycMs  agg^  the  ether  wonld  be 
MfprUcd,  auJ  weahoalilMiaM*  to  atact  afresh  with  high  ten- 
Mo  vai'our,  whidi  in  its  lam.  -muM.  h*  expanded  wttil  the 
Mcttnal  limit  «w  afua  reached.  At  that  paiM  tb»  alhar 
vnald  hn*  to  fetaaadaned  by  the  Oswald  ivittgariw  af  aold 
«alar  tad  pampad  ML  ia  Uie  Uoaid  itatL  tQ  act  o«ar  apuB  in 
a  tfaallar  OHOMr.  lUi  awhod  af  worUae  waa  exteaiiTelj 
ttiaA  ia  Ammc  »1wb  iatradoced  by  M.  du  Trembley,  and  the 
Mwlli  Wire  aalBeiantiy  eacaaraging  to  jiutify  a  re&umpiion  of 
tlie  Iriali  at  the  present  tiaM;  vhn,  thqr  eaud  be  bmob  tuder 
laaeh  mme  favoiirable  coaditioBai  Ham  waa  an  qacatka  as  to 
tbeeoonomy  effected,  but  in  the  dliciKdoBS  wliicfa  took  pfawe  on 
tha  salMaet  It  was  contended  that  equally  goed  aeaalts  might  be 
attataea  by  improved  appUeationi  of  the  ^team,  without  resort* 
ing  to  an  additional  nedium.  The  compoonii  engine  of  the 
present  day  doat  in  fact  equal  the  efficiency  of  Du  TrembWs 
combined  atcaai-  and  ethor-cfigiae,  but  there  ia  no  reason  why 
the  ether  apiiaratus  ibould  not  coafar  the  same  advantage  on 
the  modern  engine  that  attended  ilB  ap|dication  to  the  older 
Conn.  The  objections  to  its  use  are  purely  of  a  practical  nature, 
and  might  wry  pouibly  yield  to  persevering  efforts  at  removal. 

I  need  acsrot^  notice  tha  advaalsge  to  be  derived  6om  in- 
cnasiBg  the  initial  pceteuie  of  the  lAeam  so  as  to  widen  the 
laage  of  expansion  W  raisii>g  the  upper  limit  of  temperature 
Instead  of  reducing  the  lower  one.  It  must  be  reroeuibered 
however  that  an  increase  of  temperature  is  attended  with  the 
serious  drawback  of  increasing;  the  quantity  of  beat  carried  off 
the  gases  from  the  6t%  andalso  the  kna  tqr  radiation,  so  that 
we  have  not  so  mudt  to  gahi  bgr  iaoaease  «f  pntaare  aa  is 
commonly  imai^ioed. 

But  evcu  supposing  the  «team-engine  to  Ve  improve<l  to  the 
utm  st  extent  that  practical  considerations  give  us  rea  on  to 
ho|  >c  t  I,  u'c  (bould  iitill  have  to  adjudge  it  n  wasteful  ihou^h  a 
vaJuaMc  crvant.  Nor  does  there  appear  to  h>e  any  j^r  .-^pect  cf 
tubc-iiiuiiiij:  Willi  advantage  any  other  form  of  thermodynamic 
engine,  and  thus  we  arc  led  to  inf|uirc  whether  any  oihcr  kind 
of  energy  is  lii,cly  to  serve  us  bet'er  than  beat,  for  m'^tivc  jiowcr. 

Most  pciii  le,  especially  tho  e  who  ate  lea^t  trtmj  clent  to 
judge,  1  I  ,k  '.u  electricity  a~  ihc  c-  niin^  ]>aiiacea  [ur  a!l  mecha- 
nical (Icticicncy,  and  certainly  tlic  a-tonishiiig  progress  of  electri- 
city !t>  api  licd  to  tcle^ai  hy,  and  to  tb' '.-e  marvellous  instru- 
ments of  ri'ceii!  iiivciitio:!  wtiiLh  the  Uriii  h  I'  st  Office  claims  to 
inchide  in  it>  nionoj.oly  of  the  electric  teifRraph,  as  wi-ll  ;is  the 
w^'nucrful  r.dvancc  \<lnch  electricity  has  made  as  an  iiluminstii^ 
agent,    't'j  tcri'l  u>  iii'iircs'i  us  with  faith  ia  its  fatare  graatDca 

In  I  lie  1  c  iliii  I't      .1 1  \  c  ;i.  m  fr  ns  well. 

Pile  rcNCr  :,ofAtH-n  lii-.it  r.r.d  electricity  in  their  locdes  of 
mci:hiinc.il  aclKiii  is  very  \wdc.  Heat  acts  iiy  ex ;  an^ioti  if 
voluiiic  which  \vc  Knrjw  tu  be  a  neccs  aiily  wasteful  pi  iiicii'le, 
while  electricity  oiniratci  by  altractiuii  and  rc;  ulsioii,  and  lluis 
producis  motion  in  a  manner  which  is  suliject  to  no  ;;reater  lo-s 
of  effiect  than  attends  the  motive  acti>.<n  of  gravity  as  exemplified 
in  the  ponderaUe  application  of  falling  water  in  hvdr.uili': 
machines.  If  then  we  could  produce  electricity  with  the  -  ame 
focility  and  economy  as  heat,  the  gain  would  be  enornioo<.  but 
this,  as  yet  at  least,  we  cannot  do.  At  present  by  far  the 
cheapest  nctfaod  of  nnerating  electricity  is  by  the  dynamic 
proeeNB.  Iwilaad  of^b^inning  with  electricity  tu  produce 
power,  ite  begia  aldk  power  to  produce  electricity.  .Vs  a 
aaeaadaiT  ntotar  aa  elaabfa  mnjm  atajr,  and  assuredly  will, 
phyaaiiap'ittaBt  part  fa  ftrtawappilcatlaaa  of  power,  but  oar 
presant  inipiry  adrtn  to  a  pr&aaij,  ad  aat  a  taaandaiy,  aai- 
plapnaat  of  emlfidly.  Hum  wean  braogfat  to  the  qacstion, 
Rom  whst  sontca,  other  than  mechanical  actkm,  can  we  hope 
toofataiaaaiypbof  daetiioi^  safidaatiy  diaap  and  abundant 
toeaaUa  tttotaaedie  tdafiaM  beataaaniotiveenert:y?  Itis 
ooaanoalv  aid  tiatt  aw  kaaw  so  litiia  oiF  the  aalwe  of  electricity 
that  it  is  tmpwaiUe  to  ret  booids  to  the  naaas  of  obtaining  it : 
hut  ignorance  is  at  least  as  liable  to  mislead  in  the  dbeclkm  nif 
exaggerated  expectation  as  in  that  of  incredulity.  It  majr  be 
fi-eely  admitted  that  the  nature  of  electridiy  is  much  leu  iuMcr> 
stood  than  that  of  hatt,  hot  we  know  that  the  two  are  very 
nearly  allied.  The  dixtrinc  that  heat  coBsiatS  of  iatenial  motion 
of  molecules  may  be  accepted  with  almost  abtolHto  Certainty  of 
its  truth.  Ilie  old  idea  of  heat  being  a  tepwato  entity  is  no 
longer  held  except  by  those  who  prefer  the  fdlaeiotis  evidence 
of  their  senies  to  the  demonaraiions  of  science.  So  also  the 
old  idea  of  electricity  having  a  sepanUe  existence  from  tangible 
attttcr  mast  be  discavdad,  and  we  are  joitiiied  ia  condadtoff  tliat 
itiancn^aAaiaadortmaioMa  eoodition  of  the  aioleealca  af 


matter.  Although  electricity  is  mora  preae  to  paai  fado  haat 
than  heat  into  atfXMtjh  yat  «a  Itaow  that  they  are  aadaalhr 
convenible.  Ia  short  I  mm  aeuBalj  ranizKl  yon,  dirt  aaewl- 
kg  to  thrt  aMgailieaBt  genenli»atiaa  of  taodam  tiaM^  ao  pni» 
nant  with  graBtcoaiei|HaaM|  aad  for  aMch  aroan  ladahtod  to 
many  iUnsirkms  iovestigatocs,  we  now  haoar  that  beat,  dec* 
tricify,  and  ■Mchanii al  actioa,  amallaiiBlnlaBtaadtnHvpOMdilo 
funn  of  aangx,  of  whidi  aa^ttaa  is  tlie  essence. 

Tatohoaeaiionrviawof  oarawaaaUesoaroesof  energy  wa 
haw,  fintly,  the  direct  haatiaf  power  of  the  sim'srays,  whiA  aa- 
yet  we  have  not  stKoeadad  la  appl^g  to  BMtive  parpoaah 
Secondly  we  have  water  power,  wind  power,  and  tidal  powwr, 
all  depending  upon  influences  Ijnng  outside  of  our  planet.  .\nd 
thirdl|r  we  have  chemical  attraction  or  affinity.    Beyond  ibes* 
there.is  nothing  wonh  aaanng.    Of  the  radiant  heat  uf  the  an- 
,  I  shall  have  to  apeak  hereaft*  r,  aitd  hearing  in  mind  that  we  are 
ia  scardi  of  eieetrieity  as  a  cause,  and  not  an  eflfect,  of  motive 
power  we  may  pass  over  the  dynamical  agencies  coBOriiedlimlar 
the  second  head,  and  t'irect  our  attention  to  chemieu  aflfalily  M 
the  sole  remaining  ).ource  of  energy  available  for  oar  parparA 
At  present  we  derive  motive  power  frum  cbeaiical  attractioa 
through  the  medium  of  beat  only,  and  the  question  i<,  can  we 
with  advantage  draw  upon  the  same  source  tbrr>o^h  the  medium 
of  electrici^.   The  pneess  by  which  we  obtain  our  sappljr  «.f 
heat  from  thaaMTciie  of  affinity  is  that  of  combustion,  in  which 
the  substances  used  con'tst,  r<n  the  one  hand,  of  thoise  we  call 
fuel,  cf  which  coal  is  the  c.o^t  important,  and  on  the  other,  of 
oxygen,  which  we  derive  from  the  atmosphere.   The  oxygen  has 
an  immense  advanlM>e  over  every  other  available  substance  in 
being  r  mnii  resent  and  co-tless.    The  only  money  value  involved 
is  that  of  the  fuel,  and  in  usinjj  coal  we  employ  the  cheapest 
oxidLsablc  -ubstance  to  be  found  in  na'ure.    Mweovcr  the  » .  ij;ht 
of  o>al  used  in  the  combination  is  only  ab  ut  one  third  of  the 
weight  of  oxyKen,  so  that  we  only  pay  np  n  i-.nc-frairth  if  the 
whole  material  c  >iisuniod.    'Ihns  w«  have  c  nditum,  of  the  m  ist 
favi  urahle  ilcscription  for  the  production  of  enm^y.  in  tho  f  rtn 
of  heat,  ami  if  wc  c  uld  only  use  the  aflii-iiies  .  f  ihc  an  c  sub- 
s'.ances  \\  iih  ciiual  facility  to  evolve  electric  energy  instead   f  beat 
;  ener|.:y,  there  w  uld  be  n  itiiiiii;  more  to  desire  ;  but  a^  yet  ihcTe 
j  is  no  np]ieaiance  of  our  l)cing  able  to  do  this.     Acconling  to 
!  our  |iresent  ]iractice  wc  oin.surce  7inc,  instead  of  co;.l,  in  the 
v  Itaic  priuluction  of  electricity,  and  not  (>nly  i^  /iiic  tbirry  or 
fr>rty  times  dearer  than  coal,  but  it  requires  to  be  used  in  abfoit 
six-fold  lar^;cr  r,nan:i!y  in  order  to  develop  an  r(|Ual  .mi  unt  of 
energy,    .^"ome  people  are  bi  ld  enough  to  say  tli.it  "ith  our 
present  imperfect  bnowledfje  of  electricity  we  have  n.i  ri^ht  to 
condemn  all  plentiful  substance-,  (therthmi  cod,  «s  impracti* 
cable  substitute-  for  metallic  zinc,  but  it  is  manife  t  that  we  can- 
not get  enerjy  (r  :n  ;ifhnity,  wlicie  alTinity  has  already  been 
satis(ie<l.    'I  hc  luiu  crous  Ix  dies  which  o-n-iitule  the  mass  of 
I  oar  globe,  and  «hich  «e  call  eaiths,  are  bodies  in  this  Inert' 
I  condition.    They  have  ahendy,  ly  Ibc  union  of  the  two  cla* 
'  riient-.  c  mp  sin^  lbet:i,  cvolve<l  the  ener/y  due  tO  Oombination, 
and  that  cneriry  has  a(;cs  a;;o  been  dissipated  hi  Spoce  in  tha 
form  rf  heat,  never  again  to  l«  available  to  us.    As  a>eil  m^jhft 
we  try  to  make  fire  wiih  ashes,  as  to  use  such  hr.die»  over  agaia 
as  sfiurees  <  i  either  heat  or  electricity.    To  make  thCBI  lit  tvt 
our  purpi'-c  we  should  first  have  to  annul  their  stato  of  aODibi* 
nation,  and  this  would  require  the  expenditnre  of  iBOie^rneicy 
upon  them  than  wc  could  derive  fixMn  their  recambinatiea* 
Watc,  being  oxidi<ed  hydro};en,  must  be  pbead  ia  dieWM 
category  as  the  earths.    In  short  the  only  arandaat  sabttaaeM 
in  nature  prsscssirg  strong  nn-satirfied  :-ffinities  ara  these  of 
organic  origin,  and  in  the  abwnee  of  coal,  whidl  is  tlie  aeeaaiv* 
tated  product  of  a  past  vmMation,  ear  sappty  of  sadi  nNlaaecs 
would  he  iwignificaat.  Tm  baiag  tha  aaseb  natil  a  niaana  ba 
found  of  Biafciag  tha  coabinathM  of  coal  wtth  oaygen  direetlf 
avaihdde  for  (be  dtfdopaMnt  of  daeitic  cimgf,  as  it  now  is  of 
heat  aieiB7,  dien  aeans  to  ba  no  piababilitf  ••f  oar  «beiiiiii« 
daetricitj  firato  dmaleat  action  at  aadl  a  onst  as  to  snpphnt 
beat  as  a  notiva  afent. 

Bat  wfaiia  »dll  lookiaK  to  heat  as  tha  foaatshi-haad  of  oar 
power,  «a  BM^  my  poaSUjr  lenra  to  tranamoto  it,  ccrnraiically, 
into  tha  more  asailahle  form  of  electrieity.  One  method  of 
iransformation  we  already  pe«.'Css,  and  we  nave  every  reason  to 
believe  there  are  otbers  yet  to  be  discovert^.  We  know  that 
when  distinUar  wetala  are  joinad  al  opposite  ends,  and  heated 
at  ooa  act  of  jaactioM  ahile  IhiT  are  cooled  at  the  other,  part  of 
Ihc  heat  apoMad  diaappeaia  m  the  moeass,  aad  aasaaci  the  foc« 
of  ndcelneaiiRnt.  Eadi  conida  of  aMals  aw?  b»  licataa  m 
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the  edl  of  a  voltaic  battery,  and  we  may  multiply  the<o  to  any 
extent,  and  gronp  them  in  arriet  w  in  parallels,  with  the  same 
resalts  as  are  obtaiied  by  similar  comhioations  of  voltaic  cells. 
The  electricity  so  produced  we  term  Thenno-ekctricity,  and  the 
apparatn-f  by  wbicn  the  LUiunt  it  evolved  is  tte  thermo-electric 
battenr.  At  pre^^nt  this  apparatus  is  evenaore  waitefnl  of  heat 
than  the  steam-engine,  but  considering  the  very  recent  origin  of 
this  branch  of  electrical  science,  and  oar  estremely  inperfieet 
knowledge  of  the  actions  involved,  we  may  reaaonably  tcgaid 
the  present  thermo-electric  battery  n >  the  iiifant  condition  of  a 
dilcoverjr,  which,  if  it  follow  the  rule  of  previnus  diacoveries 
in  electricity,  only  re<iuires  time  to  develop  into  great  practical 
importance.  Now-  if  we  possc^ited  an  efficient  apparatut  of  this 
description  we  could  at  once  apply  it  to  the  steam-engine  for  the 
purpose  of  converting  into  electric  energy  the  heat  which  now 
escapes  with  the  reir-cted  steam,  an  i  the  gases  from  the  fire. 
The  vice  of  the  steam-engine  lies  in  \\.*  inihility  to  utilise  heat  of 
compnratively  low  grade,  hut  if  we  could  use  up  the  leavings  of 
the  stcm-engine  by  a  supplemental  machine  acting  on  thermo- 
electric principle^,  the  jtrcscnt  excessive  waste  would  he  avoided. 
We  may  even  anticipate  thit  in  the  distant  foturc  a  thermo- 
electric eng^ine  may  not  on!)  be  used  as  an  auxiliary,  but  in  com- 
plete substimtion  of  the  '.te.im-cn;Tjiic.  .such  an  expecta'inn 
certainly  -clviis  to  bo  cnintcninccd  Ijv  what  we  mny  ob<erv'e  in 
ani  nateii  n.Hiire.  An  a-iimal  is  a  living  machine  dei^eiident 
upon  food  both  fir  i's  forma'.i  in  and  i!s  action.  That  portion 
of  the  fodd  h  i-,  n  it  U'-l-'I  i'<r  ,;riOvili  or  structural  repair,  acts 
strictly  as  fuel  in  the  ]ir(vUiclion  of  heal.  I'art  of  that  hent  goc, 
to  tlic  maintenance  of  the  animal  temperature,  and  tlie  remainder 
^»ive~  rise  to  mcchanici!  acti  m.  The  only  nnal  i^jy  bcwcen  the 
>team  enfjiiie  and  this  living  cn  Tine  is  that  b  >th  are  dependent 
upon  the  comlm  ti on  of  fuel,  the  comlnution  in  the  one  case 
being  extremely  slow,  arnl  i  i  the  other  very  ra:iid.  In  the 
steam  rn^nc  the  mrli  m  is  pr  idiiced  l>y  prcs«nre,  but  in  the 
anuiLal  macliinc  it  is  ciTeCted  by  mu  cular  contraction.  The 
energy  which  c.an>es  that  c  mtraction,  if  not  purely  electrical,  is 
so  uiuch  of  that  nature  that  we  can  pr.diicc  the  same  effect  by 
electricity.  The  conductive  system  of  the  nerves  is  also  in 
harmony  with  our  ci>nception  of  an  clcttric-a!  arran^^einent.  In 
fact  a  liescription  of  the  animal  machine  si  closely  coincides 
with  that  of  an  clcctndyiiamic  rn  ii'liiiie  actuated  by  thcrmo- 
electricity,  that  w..:  may  cmceive  them  to  be  substantially  the 
same  thing.  At  all  events,  the  nniinal  I'rfK-c  s  be_;io  wiih  com- 
l>n«ti  >n  and  ends  with  electrical  action,  or  srimetiiio/  so  nearly 
allied  to  it  as  to  differ  only  in  kind.  And  r.  lu  i  1  erve  how 
.■iujicrior  the  re^ilt  is  in  nature's  engine  to  what  it  is  in  ours. 
Nature  only  uses  heat  of  low  gmde,  such  as  we  find  wlndly  nn- 
avtiiliblc.  Wc  reject  our  steam,  as  u  eless,  at  a  tem]icraturc 
that  would  cook  the  ani-nftl  sul>stance,  while  nature  w  irks  with 
a  lieat  so  mild  as  not  to  hurl  the  most  delicate  tissue.  And  yet, 
notwithstan<lin?  the  greater  availability  of  high-grade  tenipera- 
ttire,  the  quantity  of  work  performed  by  the  livinij  enjfine  rela- 
tivelr  to  the  fuel  consumed,  puts  the  steam-engine  to  shame.  How 
all  th  is  is  done  in  the  animal  organisation  we  do  not  yet  nnder- 
Stand,  but  the  result  points  to  tne  lUainKbility  of  an  efficient 
means  of  converting  liw-grade  beet  into  electricity,  and  in 
■trivimr  after  a  method  of  accomplishing  that  object  we  shall 
do  ntSi  to  study  nature,  and  profit  by  tbe  excellence  which  is 
Aen  displayed. 

Bat  it  IS  not  alone  in  camweWaa  vtth  «  hcttar  utilisation  of 
fiw  heat  of  combofliaBdHt  ttMiBO-dMlriGi^lieara  so  impavtnt 
an  espect,  for  it  b  calf  it»  mat  of  u  efieieiit  appentat  tot 
eoaverting  iMat  iiito  <leetiieiir>  tint  PN^^ 
limliU  MdoB  of  fiio  9ul%  native  power.   In  oar 

dinatc^ltislnie^iM  ii^  ■etorbe  aUo  to  d^end  opon  snn- 
AiBeforpff««r*BOTiieedatticpiiMoii  Aeteceoant  to  long  as 
«a  hftva  ue  pmewed  aabeaiM  sriiidi  ire  pwssis  in  tlie  con* 
dtBsed  and  porteble  fofn  of  ooely  bot  in  r^poos  vmiv  Ikvouiod 
sridi  aoB  ana  le«  presidad  «idt  cool  Ae  caie  iraald  be  different. 
Tin  Ofitna]  power  of  tiiesBn^s  ms  !■  enonwias,  being  oonpnted 
to  be  equal  touelring  a  erast  of  tee  tm  feat  (hiek  over  Ifae  whole 
aoa  in  n  year.  Withm  the  tropies  U  spoald  be  «  gntt  deal 
mor^  but  a  large  dednction  wonld  everywhere  hm  to  be  OMide 
fbr  absorption  of  beat  by  tbe  atmaaphere.  Taking  aH  dibies 
into  account,  however,  we  Aall  not  be  far  from  tbe  tntti  m 
•nnmbig  the  solar  beat,  in  that  part  of  the  worM,  to  be  eapaUe 
of  melting  amraally,  at  the  snrface  of  die  ground,  a  layer  of  ice 
8sfe«t  thick.  Now  let  us  see  what  this  means  in  mechanical 
cfccC  To  Mdt  I  lb.  of  ice  wqaiws  I4«'4  Enflidt  untH  of  heat, 
aMd(  luidilpDed  bgr  9^  (Ivai  ^  i^fS*  ^ot  pewwda  at  ttie 


I mechanical  equivalent  of  the  beat  consumed  ia  melting  a  pound 
of  ice.  Hence  we  find  that  the  solar  heat,  operating  upoo  an 
area  of  one  acre,  in  the  tropica  and  competent  to  melt  a  layerof 
j  ice  85  feet  thick  in  a  year,  would,  if  rally  Utilised,  exert  the 
j  amazing  power  of  ^ooo  horses  acting  for  nearly  nine  boors  every 
day.  In  dcalin,' w  iih  the  sun's  energy  we  COttld  afford  to  be 
wasteful.  Wa^tc  of  coal  means  w  aste  of  money  and  premature 
exhaustion  of  coal-beds.  But  the  sun's  heat  is  poured  ujion  the 
earth  in  endless  profusion — endless  at  all  events  in  a  practical 
sense,  for  whatever  snxiely  we  may  feel  as  to  the  dnratioB  of 
coal,  we  need  have  none  as  to  the  dnratioB  of  the  sun.  Wt 
have  therefore  only  to  consider  whether  we  can  divert  to  our  use 
so  much  of  the  snn'.s  motive  energy  as  will  repay  the  eost  of  the 
necessary  apparatus,  and  whenever  such  an  apparatus  is  forth- 
coming we  may  expect  to  bring  into  subjection  a  very  consider- 
able |>roportion  of  the  4000  invisible  horses  which  science  teUs  us 
are  to  1«  found  within  every  acre  of  tropical  ground. 

Hut  H  hatever  may  be  the  future  of  electricity  as  a  prime  mover, 
either  in  a  dominant  or  suboniinate  relation  to  heat,  it  is  certain 
to  l)c  largely  used  for  mechanical  purposes  in  a  secondarj'  capa- 
city, tliat  i^  to  say,  as  the  off-pring  instead  of  the  parent  of 
motive  power.  T!ic  most  distinctive  characteristic  of  electricity 
is  that  «liieli  we  cx]rrc  s  by  the  word  "current,"  and  this  gives 
it  f^Tcat  value  in  ca^cs  where  power  is  ret[uired  in  .a  tnn-missible 
form.  The  term  maybe  objected  to  a^  iniplyini;  a  ui  .tion  of 
translation  analogous  to  the  flow  of  a  liquid  thr  iii  d  :i  pipe, 
whereas  the  passage  of  electricity  through  a  condiu  (nr  r  us'  be 
rfijarded  as  a  «ave  like  action  communicated  from  jiarticle  to 
]iartic!e.  In  tlic  ca  e  of  a  fluid  current  through  a  the 
rcsi  tance  lo  the  How  increases  as  the  souare  cf  the  vchicity, 
while  in  the  casc  of  an  electric  current  the  resi  tauce  through  a 
given  condiictor  i  r.  constant  pr  .portion  of  the  energy  trans- 
mitted. Si)  fat  therrf'irc  as  re  i-tancc  is  concerned  electricity. 
Las  a  great  advantage  over  water  for  the  tr.xnsmission  of  jx)wcr. 
The  cost  (if  the  conductor  will  however  be  a  grave  cuusideratiun 
where  the  length  is  great,  because  its  section  must  be  increased 
in  i>rop'irii i>n  lo  the  length  to  keep  the  resis'nnee  the  s.xiiie.  It 
must  aio  l>e  large  enough  in  section  to  prevent  heating,  v  hicli 
not  only  represeots  loss  bot  imfHiirs  c uinluetivity.  To  \(ork 
advantageously  on  this  system,  a  high  electromotive  fnrcc  must 
be  u-cd,  aiui  tin-,  will  involve  lo*s  by  imjicrfect  insulation,  in- 
creasiiij;  in  aijH  iinl  with  the  length  of  the  liue.  hor  the^e 
rc.v.oii-  ihere  wi;i  be  a  limit  t  j  tljc  dist.itice  tn  which  electricity 
may  lie  pr  ilitalily  eotiveyeil,  I. lit  iiuthin  that  iimit  there  will  he 
wide  scope  for  its  enipl  iynwiit  transmissively.  Whenever  the 
lime  arrives  f  ir  utili.sing  tlie  power  of  great  watcrfali.s  the  trans- 
mi  sion  of  ])ower  by  electricity  will  become  a  systr?ra  of  vast 
I  1111(1  irtance.  ICvcn  now  small  streams  of  water  inconveniently 
satLuited  for  direct  application  may,  by  the  udoptioB  of  thw 
principle,  be  brought  into  uselul  operation. 

For  locomotive  par|>oses  aLso  we  find  the  dynamo-electric 
principle  to  be  available,  as  instanced  in  the  very  interesting 
example  presented  in  Siemens'  electric  railway,  which  has 
already  attained  that  degree  of  suoccsa  which  generally  fore- 
shadows OB  important  fnlnre.  It  farms  a  combined  fixed  engine 
and  locomotive  spkm  of  tiactioa,  tbe  fixed  engine  lieing  the 
generator  of  the  power  aaddia  liiiUiiL  taf^m  wprasentiBg 
locomotive. 

Steam  power  may  both  be  transmitted  wad  dirtfifaolad,  hv  the 
intervention  of  electriciM,  but  it  will  kbour  oader  great  (usad- 
vaotage  when  thos  ap^Ued,  ootil  a  thoroughly  efl'ective  electric 
aecMBBolaterhepmvided*  capaUe  of  giving  oat  ^electric  energy 
with  afaBoat  ualufliled  lopidi^.  How  far  the  aeeosdarf  faattofy 
of  If.  FauK  will  Mia  Oe  Beeeswy  conditioaa  renoba  to  be 
seen,  aad  it  is  to  ha  hoped  that  th*  dise«asl«BB  whieh  bmw  b« 
expected  to  take  phoe  at  this  ■MeiiBg  of  tha  British  Aasodatioii 
wiUaaahteajuataitiaHMor  teo^diiUtiBBtobefbnMd.  The 
nitrodactiea  of  the  FoMW  hattay  ia  at  aiy  late  a  voy  lotpartant 
stepiB«la|tii«dftO0nesa.  It  will  enable  nwtors  of  soiall  power, 
whatever  ttciraatafo  mn  be,  to  aoooaspUsb,  by  uninterrupted 
action,  ibocihatcf —eh  wgiraMwhiBHtactmgfcr  short  periods, 
and  by  this  OMaaa  Ae  eoha  of  vary  sasall  streaoM  ef  water  w  ill 
begMsdy  enheoeed.  This  wiU  be  especially  tbe  cose  where  the 
power  of  the  stream  is  lequiied  for  eicctric  Ughtmg,  which,  in 
samoscr,  wfaaa  the  apfiagaafe  low,  will  only  be  rcqnved  darinz 
the  brief  hooB  of  dasluas^  iride  in  whiter  the  lon|!er  n^ts  will 
be  met  by  a  more  abaudaat  supply  of  water.  Lven  the  fitfiil 
power  of  wind,  now  lilde  used,  will  probably  aoanire  new 
life  when  aided  fa«  •  qntos  which  will  not  00^  ootleeL  bat 
etpudiae,  th*  vaibiUa  aod  aevlBfa  puwor  OMriad  17  ofr. 
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It  would  greatly  ai'd  to  tbe  VtDiijr  of  the  Faurc  battery  if  its 
weight  and  size  could  be  cowMenliqr  icduced,  for  in  that  case  it 
BicDt  be  appUcKble  to  maif  pnrpows  of  locomotion.  We  mav 
euUf  ooneeire  in  beGOBdoK  avmilable  in  a  lighter  foim  for  all 
torts  of  carnages  on  common  roads,  thereby  saving  to  a  va'-t 
extent  the  la1>our  of  hemes.  Even  tbc  nobler  animal  that  strides 
a  bicycle,  or  the  one  of  fainter  courage  that  prefcr<i  the  lafer 
seat  of  a  tricycle,  may  ere  long  be  spared  the  Libour  of  propni- 
tion,  and  the  time  mny  not  he  distant  when  an  electric  horse, 
far  more  amenable  to  discipline  than  tbe  living  one,  may  be 
added  to  the  bounteous  jjifts  which  jcicncc  has  bestowed  on 
civilised  man. 

In  conclusion  I  may  observe  that  we  can  scarcely  »u:T:cieiiily 
admire  the  profounil  inveMif^ations  « hicli  hnvc  revcaleil  to  us 
the  ^lri^t  ilynamical  relation  cf  heat  and  electricity  to  outward 
mech-inicAl  iiV'".icn.  It  would  bo  a  delicate  task  to  ap]xirtion 
praise  amongit  tho'C  whose  latouts  have  crrn'ril  utcii,  in  various 
degree!>,  to  our  present  kimwledgc  ;  hut  I  ^hall  do  mi  injiivticc 
in  saying;  that  or  those  who  have  ex)icundcd  the  mrulern  doctrine 
of  energy,  in  special  relation  to  mechanical  practice,  the  name?; 
of  joule,  Clatuius,  Rankine,  and  William  ThuniMjn,  will 
always  be  conspicuous.  But  up  to  this  time  our  knowledge  of 
energy  is  almost  confined  to  its  inorganic  aspect.  Of  its  physio- 
logical .tction  we  rem.\in  in  deep  ignorance,  and  as  "c  may 
expect  to  derive  much  valuable  guidance  from  a  knowlc<!ge  of 
Nature's  methr<ls  <i  dealing  with  energy  in  her  v,  i  ridrous 
mechanism"',  il  is  to  be  hoped  that  future  rcsf.uLli  ■..ill  he 
directed  to  the  clutidatinii  of  that  branch  of  '.cieiice  » as 
yet  ba»  not  even  a  name,  bat  which  I  may  provisionally  term 
**  Aaintl  Eneigatics." 


THE  RISE  AXD  PR  OCR  ESS  OF 
PAI..EOX  lOf.OG]-' 
'T'lIAT  application  of  the  sciences  of  bii>Iofjy  and  getilopT 
which  IS  commonly  known  as  palxontolo^^  took  it-;  orit;i'i 
in  the  mind  of  the  first  jicrsnn  who,  finding  something  like  a 
shell  or  a  Nine  naturally  imbedded  in  gravel  or  in  rock,  induli^eiJ 
in  .speculations  upon  the  nnlure  of  tins  thin^  which  he  liad  du^ 
out — this  "fossil" — and  u;i"in  the  causes  which  hnd  lirou|;ht  it 
into  such  a  yosilion.  In  this  rudimentary  form,  a  hi>;h  anti.|ui!y 
may  safely  1  <•  n  ^cr-.bed  to  pahvontology,  inasmuch  as  w  e  know  ih.i;, 
500  years  l>cfore  the  Cbristi,ui  era,  tbe  jhilosophic  doctrines  of 
.Xenophanes  were  influenced  by  his  observations  u^ion  the  fossd 
remains  exposed  in  the  quarries  of  Syracuse,  From  lhi<  time 
forth,  not  only  the  philofopheni,  but  the  poets,  the  hi-tnrians, 
the  geographers  of  antif^uity  occasionally  refer  to  f .  s-iN  ;  and 
after  the  revival  of  learning  lively  con!roversie>  arose  re--)  ecling 
their  real  nature.  But  hardly  Kore  than  two  centuries  have 
dapsed  since  this  fundamental  problem  w;is  fir-,*  cvlian  'ivcly 
treated;  it  was  only  in  the  last  century  that  the  an  li.n  Io^'ii:al 
value  of  fossils — their  importance,  I  mean,  a;  rrcnr  l-  if  the 
history  of  the  earth — was  fuUy  recognised  ;  the  iirst  adeijuate 
investigation  of  the  fossil  renmins  of  any  targe  group  of  verte- 
braled  animals  b  to  be  found  in  Cuvier's  "  kecberches  sur  les 
Ossemens  Fotsikt,"  completed  in  iSaa ;  and,  so  modem  is 
stratigraphical  palaeontology,  ttitt  iti  fowtdrr,  Wdliam  Smith, 
Hvai  to  nocive  the  jiut  recognitioB  of  Us  cmiOM  b]r  th*  amid 
of  th«  lint  Wollaston  Mcdid  la  tSjt. 

But,  although  palaeontology  is  a  comporatively  youthful  scien- 
tific  speciality,  the  tmn  of  nntctials  with  which  it  has  to  deal  is 
alnMly  pndpoiM'  la  fte  latt  Sfly  ftm  fbe  mnaber  of  known 
fosail  rmnu  of  iuwiteUirtid  aamak  hat  been  trebled  or 
OMdnipIed*  The  imfc  of  iitnptclntion  of  vertehnte  fioaailt, 
ue  faiindatiom  of  wbid  nve  m  nUdljIeid  Cavier,  was 
cmM  on,  with  wooderfd  i%owr  end  flneeei^  wkguAt,  in 
SwllHiIiBd,  by  Von  Meyer,  to  GeraDnQTi  end  hM,  Int  not  least, 
by  Owen  in  thie  mtnikjr,  whti%  to  bier  yean,  a  mnlritiide  of 
werkcn  hBTC  hboerad  to  the  KHie  fiehL  lanMaTgnnpe  of  the 
anniai  UBgdom  tbe  niaber  of  fonil  Ann  alraMj  kBMm  ii  aa 
great  as  that  of  the  eiditiitt  ipecies.  In  wmw  cMee  it  is  math 
greater ;  and  there  are  entbe  orden  of  anunals  of  tbe  oistenee 
u  which  we  should  know  nothtog  cxoe^  for  the  evidence 
afTotded  by  fossil  remains.  With  all  this  it  may  be  safely 
assumed  that,  at  the  pre<ent  moment,  we  are  not  acqtiainted 
with  a  tithe  of  the  fossils  nhich  will  sooner  or  later  be  diioovered. 
If  we  may  judge  by  the  profusion  yielded  withto  the  last  few 
jean  by  the  Totiaiy  fonaations  of  North  America,  there  seems 
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to  be' no  limit  to  the  mul\iiude  cT  Mammalian  remains  to  b6 
expected  from  that  continent,  and  analogy  leads  us  to  expect 
similar  riches  in  Eastern  Asia  whenever  the  Tertiary  forQutioaa 
of  that  r^en  are  as  carefidly  caploicd.  Again,  we  have  as  jreC 
almost  everything  to  learn  rerpecting  the  terrestrial  population 
of  the  Mesozoic  epoch — and  it  seems  as  if  the  Western  Territories 
of  the  United  Slates  were  about  to  prove  as  instmctive  in  regard 
to  this  point  as  they  have  in  respect  of  Tertiary  life.  My  fiiend 
Prof.  Marsh  informs  me  that,  within  two  years,  remains  of  more 
than  160  distinct  individuals  of  mammal;,  belonging  to  twenty 
species  and  nine  genera,  have  been  found  in  a  space  not 
larger  than  the  floor  of  a  good-sized  room  ;  while  beds  of  the 
same  age  have  yieldcil  300  reptiles,  vary  ing  in  sire  from  a  length 
of  60  feet  or  So  feet  to  the  dimensions  of  a  rabbit. 

The  task  which  I  have  set  myself  to-night  is  to  endeavonr  to 
lay  before  you,  as  briefly  as  jKissilile,  a  sketch  of  the  successive 
steps  by  which  our  present  know  k-d;^e '  f  the  facts  of  palaeontology 
ana  of  those  conclusions  from  them  which  arc  indu  i  utablc  has 
been  attained  ;  and  1  bci;  leave  to  remind  you,  al  the  ;  utser. 
that  in  atteiMjiting  to  sketch  the  progTc;-s  of  a  branch  I'f  kii'.w- 
leilge  to  which  innumerable  labours  have  contributed,  my 
buMness  is  rather  with  generalisations  than  with  details.  It  is 
my  object  to  m.irk  ihe  epochs  of  palxontology,  not  to  recount 
all  the  events  of  its  history. 

Iliat  which  I  ju-t  now  callctl  the  fundamental  problem  of 
pabvontolog^y,  the  iiuc-tion  which  has  to  be  settled  licfore  ar.y 
other  can  he  profitatdy  discn-sed,  is  this, — What  is  the  nature  of 
fos^ls?  Are  they,  as  the  healthy  common  sense  of  the  ancient 
(Irceks  apj^ears  to  have  led  them  to  a-ssumc  without  hesitation, 
the  remains  of  animals  an  i  plcnts  ?  Or  are  they,  as  was  >o 
generally  maintained!  in  the  t'lftecnth,  sixteenth,  and  seventeenth 
centuries,  mt  rc  figured  stones,  j  ortrms  i.f  iinneral  maticr  which 
have  a55umcd  llie  forms  of  leaves  and  shells  and  iKincs,  ; :  as 
those  ]iorti(  ns  of  mineral  matter  which  »c  call  cry  ta!-  Mr  c  on 
the  form  <if  regular  geometrical  >olids?  Or,  again,  arc  they,  as 
others  thought,  the  pro<iucts  of  the  germs  of  animals  and  of  the 
seeds  of  plants  which  have  lo't  their  way,  as  it  were,  in  the 
bowels  of  the  earth,  and  have  achieved  only  an  imperfect  and 
abortive  development?  It  i»  easy  to  sneer  at  our  anceston  for 
being  disposed  to  reject  the  first  in  favour  of  one  or  other  of  the 
last  two  hyiiothcses ;  but  it  is  much  more  proBtable  to  tiy  to 
discover  why  they,  who  were  realty  not  one  whit  less  seawMo 
pcnons  than  our  excdient  selves,  should  have  been  led  to 
entertato  views  which  strike  us  as  absurd.  The  beUtf  to  wbal 
is  erroneonsly  called  spontaneous  generation — that  k  to  MJ,  to 
the  development  of  living  matter  out  of  mineral  joaltett  HgUt 
from  tbe  agency  of  pre-existing  livit^  matter,  as  tui  triatstf 
occamnee  at  the  present  day^which  u  itill  held  ligr  Mawof 
was  tmiversally  accepted  as  an  olvntwa  Irath  1^  tteok  The* 
could  point  to  tito  MOonaeent  ibnasasMined  kgrhoarfroit  aaa 
by  sundry  iintaHftt  adactals  aa  eetdaaoa  of  the  aiblenoe  to 
natai*  of  •  "plaaiie  ftxce"  competent  to  ortto  laorganic 
matter  to  aaaaaie  tin  fom  of  onpmiiad  bodicaL  ttet  as  every 
one  who  is  lamiliBr  wilb  fearils  kaowi^  Uwy  pwMBl  toannenble 
gradations,  from  shells  and  bones  whkii  exactly  resemUe  the 
recent  objeclab  to  aMuaea  of  aicre  stone  whi  A,  however  aieanately 
they  repeat  tw  ootward  form  of  the  oiganie  body,  bav*  nothtog 
else  to  common  with  it ;  and,  thence,  to  mere  traces  and  faint 
impressions  in  the  conlinuoos  substance  of  the  rock.  What  we 
now  know  to  be  the  results  of  the  chemical  changes  which  take 
place  in  the  course  of  fossitiiation,  by  which  mineral  is  substituted 
for  organic  substance,  might,  in  tbe  absence  of  such  knowledge, 
be  fairly  intcrj  rcted  as  the  exfiression  of  a  process  of  develop- 
ment in  the  opposite  direction — f  r<  m  the  mineral  to  the  organic. 
Moreover,  in  an  age  when  it  would  have  seemed  the  most  absurd 
of  paradoxes  to  suggest  that  the  general  level  of  the  sea  is 
constant,  while  that  of  the  .^olid  land  fluctuates  up  and  down 
throagh  tlMWifiwif  of  feet  in  a  secular  ground  swell,  it  may  well 
have  appeared  &r less  bazardous  to  conceive  that  fo-^sils  are  sports 
of  nature  than  to  accept  the  necessary  alternative,  that  all  the 
inlanfl  regions  and  highlands,  in  the  rocks  of  which  marine  shells 
had  been  found,  had  once  l>een  covered  by  the  ocean.  It  is  not  so 
surprising, therefore,  as  it  mayat  first  .seem, that  although  such  men 
as  Leonardo  da  Vinci  and  Bernard  I'alissy  took  just  view  s  ol  the 
nature  of  fMsib,  the  oiiiniijn  of  the  maji  lity  of  ihcir  con:cm;io- 
raries  set  strongly  the  other  way  ;  nor  even  that  error  maintamed 
it.self  long  after  the  scientific  grounds  of  the  tnie  interpretation  of 
fos-ils  had  been  sl;>'ed,  lu  a  i:iatmcr  that  left  nothing  to  be  desired, 
ill  tin-  :;nti'r  haU'  ;  '.  t!u-  •.'vc:;lccnth  century.  The  person  who 
rendered  this  good  service  to  palxontology  was  Nicholas  Steno, 
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professor  i  f  nrii'.t  my  in  riorcuLc,  though  .1  Dane  by  birth. 
Collector^  uf  -lis  at  thai  day  were  f.iiuiUar  with  certain  bodies 
termed  "  c;!  ^ ':ii^tr:c,"  and  specnlation  was  rife  as  to  their 
nature.  In  the  first  h.alf  of  the  seventeenth  century,  Fabio 
Culonna  had  tried  tn  c  mvince  bis  colleagues  of  the  famous 
.•\ccadcmia  dei  Lincei  that  the  glossopctra:  were  merely  fottil 
sharks'  teeth,  but  bis  arguments  made  no  impression.  Fifty 
yeari  later  .Stcno  re-opened  the  question,  and,  by  dissecting  the 
bcftd  of  a  shark  and  poiating  out  the  very  exact  correspondence 
of  hs  teeth  with  the  gkmopetRe,  left  no  rational  doubt  as  to  the 
origin  of  the  latter.  Thus  far,  tiM  tMilc  «f  Sleiwvoat  Uttte 
further  than  that  of  Colonna,  but  it  fiwtimatdjr  occurred  to  him 
to  think  out  the  whole Ml;iecl  of  the  interpiretation  of  fossils,  and 
the  results  of  bis  meditrtioM  wis  the  publication,  in  1669,  of  a 
little  treatiaewMi  the TCq[5nM (ilk  of  "De  Soiido  intmSoii^ 
naturaliter  ooBtaBfeoi.*'  Tui  gcMt«l  ooww  of  Stench*  vmmKiX 
majbectatediaafewmwde.  FMaUamnBibodiawludi  bf 
MOM  aatml  pcoeew  hkt«  come  to  he  oonlaiiied  within  other 
solid  iiuiTlii  ninMilj.  die  rocks  in  which  they  er«  imbedded ; 
and  Uie  fnndamenlai  pnhicm  of  palaeontology,  steted  genenlly, 
is  thi»->**GhCB  a  tadj  endowed  with  a  eertdn  mape  and 
wodaoed  in  econtiiiBce  with  natnral  hrni^  to  lind  ia  that  bodv 
&df  the  evidenee  of  the  place  and  manner  of  iti  prodnction.  ■ 
The  only  way  of  Mlving  this  problem  b  fay  the  appUealkn  of 
tile  axiom  Uiat  "like  enects  imply  like  causes," or  as  Steno  pots 
IL  in  reference  to  this  particular  case,  that  "  bmfies  which  ere 
wtogether  similar  have  been  produced  in  the  same  way.''' 
Hence^  Sinee  the  glossopetnc  are  altngether  similar  to  sharks' 
teeth»  tiiey  must  have  been  produced  by  shark-like  fishes  ;  and 
sinee  nisny  fossil  shells  correspond,  down  to  the  minutest  details 
of  Stmetur^ .  with  tlie  shells  of  existing  marine  or  freshwater 
animals,  tiiey  mast  have  been  product  bjr  similar  animals ; 
and  the  like  reasoning  is  applied  by  Steao  to  the  fossil 
bones  of  vertebrated  animals,  whether  a(|ustic  or  terrestrial.  To 
tlw  obvious  objection  that  many  fossils  are  not  altogether 
■milar  to  their  living  analogues,  differing  in  substance  while 
agredng  in  form,  or  being  mere  hollows  or  impressions,  the 
sariace*  of  whkh  are  figured  in  the  same  way  as  those  of  snimal 
nr  ve$;etable  organisms,  Steno  replic-i  by  p  '>infin;out  the  changes 
wliich  lake  place  in  organic  remain>  IroLciMcd  in  the  earth,  and 
how  their  solid  substance  may  be  di!isalved  away  entirely, 
or  replaced  by  mineral  matter,  uatQ  nothing  is  left  of  the 
original  but  a  cast,  an  impression,  or  a  mere  trace  of  its  contours. 
The  principles  of  investigation  thus  excellently  stated  and 
illuitrated  by  Steno  in  1669,  are  tho^c  which  have,  consciously, 
or  aneoosoonsly,  guided  the  researches  of  |ialxontologists  ever 
since.  Even  that  feat  of  palxontolo^y  wliich  has  so  powerfully 
impressed  the  populr.r  imajjination,  the  reconstruction  of  an 
extinct  animal  from  a  toijlh  or  a  !)diio,  u  Ijiiscd  upon  the  simplest 
imaginable  application  of  the  1  >:;ic  of  Steno.  A  moment's 
consideration  will  sliow,  in  f.ict.  that  Steno's  conclusion  that  the 
glossiipctra:  are  sharks'  teeth  iinjilic^  the  rcconstniction  of  an 
animal  from  its  tooth.  It  is  c-rjuivaknt  to  the  as-orti m  that  the 
animal  of  which  the  f;l!iS^<i;x''.r-'  arc  rc'ios  had  llic  fnrm  and 
organisation  of  a  shark  ;  that  it  had  a  skull,  a  vcrtclpral  co'.anin, 
and  limbs  similar  to  those  which,  arc  characteristic  of  thii  jfroap 
of  fishes  ;  that  its  heart,  a;;d   inteitincs  prc-cnte-l  the 

peculiarities  which  tho  i-  i  f  ail -  hatk  ,  exhibit  ;  nay,  even  that  asiy 
hari  jiarts  which  its  inli:t;unicnt  contained  were  of  a  totally 
dilferetit  character  frum  the  scales  of  ordinary  fidies.  These 
conclusions  are  ascertain  as  any  based  upon  jToba'ale  reasonings 
can  be.  And  they  aic  so,  simply  Inrcausc  a  very  l:irj;e  cxi>cricncc 
justifies  us  in  licaeving  that  teeth  of  this  jiarlicular  form  and 
stmcture  are  invariably  assjciated  witli  the  ^ieLuli;,r  orjTini'.alion 
of  sharks,  and  are  never  found  in  connection  w  ith  oilier  orc;aiiisms. 
Why  this  should  be  we  are  not  at  present  in  a  positinti  even  to 
imafjine  ;  we  roust  take  the  fact  as  an  empirical  law  of  annual 
morpholorj)-,  the  reason  of  which  may  possibly  be  one  day 
found  in  the  history  of  the  evolution  of  the  shark  tribe,  but  f.,r 
which  it  is  hopeless  to  seek  for  an  explanaiian  in  ordinary 
physiological  reasonings.  Every  one  practically  acquainted  with 
paheonto!  igy  I  -  aware  that  it  i%  nut  ever)-  t  inth  nr>r  every  bone 
which  enalde^;  us  to  furm  a  iadipneiit  of  the  character  of  the 
animal  to  which  it  licl c.f;^  1,  and  that  it  is  possible  to  pos-css 
many  teeth,  and  even  a  large  portion  of  the  skeleton  of  an 
cxthNt  animal,  and  yet  ha  unable  to  reconstrad  its  skaU  or  its 


limbs.  It  is  only  when  the  tooth  or  bone  presents  peculiarities 
which  we  know  by  previous  experience  to  be  characteristic  of  a 
certain  group  that  we  can  safely  predict  that  the  fossil  belonged 
to  an  animal  of  the  same  group.  Any  one  who  finds  a  cow's 
grinder  may  be  perfectly  sure  that  it  belonged  to  an  animal 
which  had  two  complete  toes  on  each  foot,  and  ruminated  ;  any 
one  who  fiads  a  hone's  grinder  may  be  as  sure  that  it  had  one 
complete  toe  on  each  foot  and  did  not  ruminate;  but,  if 
ruminants  and  horses  were  extinct  aaimals  of  which  nothing  hut 
the  grinders  had  ever  been  discovered,  noamount  of  physiological 
reasoning  eonld  have  cnabltdasto  wcenstiactdthar  animal,  still 
lesstohavedivinedtheirfde^Himneaihet«ceBdielw«.  Cuvier, 
in  the  "  Disooam  air  les  RAwlidans  de  la  SavliMe  ^  Globe," 
strangely  cre£ts  Uaud^  aad  has  cw  ainac  hen  cndited  \sj 
otheni,  with  the  iavealkni  of  a  near  awthod  of  palwrntological 
*    Batifyouwiatmmtodie'"'  *    '       *  ~ 
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Steao.  If  he  was  ahla  to  aahe  Ida  ftowns  prophecy  fioaii  the 
jaw  wUdi  lay  npoo  the  satfaee  of  a  blo^  of  stoae  to  the  pdvis 
of  die  sane  aidnal  whidi  hqr  hidden  in  i^  it  was  not  haeanae 
either  hc^  or  any  oae  else,  knew,  or  knows,  why  a  oertdn  fom 
of  jaw  iiL  as  a  mtek  constantly  acoomponied  by  the  picsenee  of 
marsophu  hone»— bat  sfanply  became  ezperieaoe  has  dunra  that 
these  two  structures  are  oo-ordinsted. 

The  settlement  of  the  nature  of  fossiU  led  at  once  to  die  neat 
advance  of  palaeontology — viz.,  its  application  to  the  decipheriiw 
of  tbe  history  of  the  earth.  VVhen  it  was  admitted  that  fossQt 
are  remains  of  animaLs  and  plants,  it  followed  that,  in  SO  Ar  as 
they  resemble  terrestrial  or  freshwater  animals  and  ;  ~ 
are  evidences  of  the  existence  of  land  or  fresh 
in  so  far  as  they  resemble  marine  organisms,  they  are  < 
of  the  existence  of  the  sea  at  tlw  time  at  which  they  were  parts 
of  actually  living  animals  and  plants.  Moreover,  in  the  absenoe 
of  evidence  to  the  contrary,  it  must  be  admitted  that  tbe  ter> 
restrial  or  the  marine  organisms  implied  the  existence  of  land  or 
sea  at  the  place  in  wliich  they  were  found  while  ihey  were  ye 
living.  In  fact,  such  conclusions  were  immeunijy  .i^.wi  by 
everybody,  from  the  time  of  Xenopbancs  downwards,  who 
believed  that  fossils  were  really  organic  remains.  Steno  discusses 
their  value  as  evidence  of  repeated  alteration  of  marine  and 
terrestrial  conditioas  upon  the  soil  of  Tuscany  in  a  manner 
worthy  of  a  modem  geologist.  Tlie  speculations  of  De  Maillet 
in  the  beginning  of  the  eighteenth  century  turn  upon  fossils, 
and  B'lflbu  follows  him  very  closely  in  those  two  remarkable 
works,  the  "  Thtorie  de  la  Tern"  and  the  "Enoques  de  la 
Nature,"  with  which  he  commcneed  and  ended  his  career  as 
a  naturalist. 

The  opening  sentences  of  the  "  Epoques  de  la  Nature  "  show 
us  how  fully  Buflbn  recognised  the  analogy  of  geological  with 
nrch.Tol  laical  inquiries.  "As  in  dvil  history  we  con.sult  deeds, 
^cck  f  u  cwii.  ,  or  dedplier  antique  inscriptions  in  order  to  deter- 
mine the  epochs  of  human  revolutions  and  fix  the  date  of  moral 
events ;  so,  in  natural  history,  we  must  search  the  archives  of 
the  world,  recover  old  monuments  from  the  bowels  of  the  earth, 
collect  their  fragmentary  remains,  and  gather  into  one  bo*ly  of 
evidence  all  the  signs  of  physical  change  which  may  enable  us 
to  look  back  upon  tbe  different  ages  of  nature.  It  is  our  only 
means  of  fixing  some  points  in  the  immensity  of  spaoe  and  <» 
setting  a  certaul  nnmhcr.of  waymarlcs  akag  the  eteraal  padi 
of  time." 

BufTon  enumer.itcs  five  classes  of  these  monuments  of  the  ixast 
history  of  the  earth,  and  they  are  all  facts  of  \o.\y  mtolo^y.  In 
the  t'list  place,  he  says,  dieils  :uid  other  marine  iiruciuctions  are 
found  all  over  the  surface  and  in  t'ne  interior  of  tlic  dry  land  ; 
and  all  calcareous  rocks  are  mailcup  their  re  nain-.  Secondly, 
a  great  uiauv  of  these  shells  which  arc  found  ir.  l  u:  ipe  are  ii  't  now 
to  be  tnet  with  in  the  adjacent  seas ;  and,  in  !he  elates  and  other 
deep-  eated  dcix)-its,  there  are  remains  of  fishes  and  of  plants 
of  whii;li  no  species  now  exist  in  our  latitudes,  and  which 
nie  either  extinct  or  exist  only  in  more  northern  climates. 
T'iirdly,  in  Silieria  and  in  other  northern  regions  of  Europe 
and  of  Asia,  liones  and  teeth  of  cle  haiits,  rhinoceroses,  and 
li;p[><.)ivjtamu>e-  ijcc^ir  insn;;-.  numbers  that  these  .animals  must 
once  have  lived  and  nuiltijilicd  in  tliose  rc^^ums,  although  at  the 
present  day  they  arc  confined  to  southern  climates.  The  de- 
posits in  which  these  remains  are  found  arc  sujierficial,  while 
those  which  cmtain  shells  and  other  marine  rumaiiis  be  much 
deeper.  Fourthly,  tuslis  and  bones  of  elephants  and  hiupo- 
polamiMS  ai«  fannd  not  onlf  in  the  noithcnii  legiians  01  the 
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old  worid;  but  tlto  ia  dtoM  of  ttte  new  world,  alllnafl^  at 
nneientf  notbcr  dspliiiHli  Mr  WppopdMiiiiiiBi  mcotIb  Amcficia 
FIfthiT,  in  the  midale  of  the  eonnDart^  in  iffiiin  amt  ranote 
from  (hie  sea,  we  Rod  M  inflBite  mnnlMr  of  fheil^  oTwIndi  the 
most  part  belong  to  nfanab  of  ttoie  hM*  wMch  still  esrisr  in 
nmUiern  seas,  bnt  ofwMch  ma'7  udm  »  fe**e  noHring  analognex ; 
•o  dme  qptciatappev  to  be  lost,  destroyed  by  some  imknonm 
enM>  It  to  niirtltliM  to  inqaire  how  far  these  clatements  src 
itoiedyMcnnte;  tbw  «r«  rafidcBtljr  so  to  tndfy  Bdfen's  con- 
dwIiHW  dhat  ihc  dry  land  tras  once  beneBtli  the  rca ;  tHt  the 
fomatiOB  of  the  fb; siltferoes  rocks  mn^t  have  occupied  a  rastty 
^«Alat  lapw  of  time  than  that  tntiitionally  ascribed  to  the  age 
of  the  eulh  i  ^at  fa»tt  rcnaisi  indicate  dififereiit  cUmatal 
ooiidiiicns  to  have  otKaiiwd  in  farmer  tines^  and  eqiceially  that 
the  polar  regions  were  once  wanner;  that  many  species  of 
aaimals  and  )  Unts  have  become  extinct ;  and  that  geoln]>ical 
diange  has  had  something  to  do  wiih  geographical  distribution. 

Bat  ihc-e  propositions  almost  constitute  the  frameworic  of 
palgeontology.  In  order  to  complete  it  hot  one  addition  was 
aecded,  and  ihat  was  made,  in  the  last  yean  of  tlw  eiglttMnth 
oentnry,  by  William  Smith,  whose  work  comes  w  near  onr  own 
tiaMS  tliat  many  living  men  may  have  been  pern  nally  acqu.iinted 
wiliihiin.  Thismodei>t  land  surveyor,  whose  business  took  him 
into  aaany  parts  of  England,  profited  I7  the  peculiarly  fiavrurnblc 
conations  ofTered  by  the  arrangement  of  our  secordary  strata 
to  make  .1  carefnl  examination  and  comparison  of  iheir  faa.<.U 
eonleBts  at  dificrcnl  point<i  of  the  lan^e  area  over  which  the)'  ex- 
tend. The  result  of  bis  accurate  and  » idcly-extf  nded  ob-crra- 
tions  was  to  establish  the  impnr'.rnt  truth  that  each  .''tmtum 
contained  ceriain  fos  whicli  nre  pectilinr  t;i  it  ;  and  that  the 
order  in  which  the  ■.tmta,  tliarncteri«.ciJ  by  ihe^e  fo5^i!<,  are 
perimposcd  one  uj^in  the  other  is  ntwayii  the  same.  I  hi-;  must 
important  generalisation  was  rajiidly  verified  and  ^xtcnrletl  to  all 
pKirts  of  the  «iir!J  accessible  to  genlopsts ;  and,  now,  it  rests 
upon  such  an  in  men- c  m-oss  of  observations  as  to  he  one  of  ihe 
best  establisi  c<l  truths  of  natural  science.  To  the  j;colo)Tist  thi^ 
discover)'  was  of  infinite  imporla-ice,  a«  it  enabled  him  tn  identify 
rock>  of  the  ^alIle  rehitivc  ;u;'',  however  their  continuity  mii;ht  be 
interrupted  i  r  their  eiimjuKiiion  altcrcrt.  Hut  to  the  l'iolr><»i!^  it 
had  a  still  deeper  mcaninti,  f<ir  it  dcnmnilmtcd  that,  ihr.Mi^hout 
the  prodigious  duration  of  tin  e  rcfjis  crcd  by  the  fo;  ilifrrnus 
rocks,  the  living  pnpulalion  of  the  earth  l»d  undergone  contnnia! 
changes,  nrt  merely  by  the  cxtincti  m  of  a  certain  numl>er  of  the 
sf'ecies  which  at  f;r-i  existed,  }  nt  hy  the  continual  generation  of 
new  species,  nnd  the  no  le-s  c^tn'iaiit  c-vtuumin  <if  dd  nnef. 

Thus,  the  hrrMid  ontlines  of  pai.Tunti  lo^/y,  n  so  far  as  it  is  the 
common  property  of  Iwth  the  jTjoirv.M^t  irwl  the  biuloj^ist,  were 
mar'.:cd  out  at  the  clore  of  the  last  1 1  iiiiiry.  In  trnciiu;  its  sub- 
sequent progress  I  irmi't  confine  niys»  lf  t  .  the  [irrivinc*"  of  liinloj/y, 
and,  indeed,  to  the  influence  of  ;i  1!  1  out  Oofjy  upon  /iHd'>L;io,il  ] 
morphology.  And  I  accept  this  Umi'.ili  n  the  more  »  illin'^'ly  as 
the  no  leas  important  tnpic  of  the  br.:rini;  nf  i;c<)lfigy  an<l  uf 
palspontology  upon  distribution  has  been  luminously  treated  in 
the  addresn  of  the  Pre-ident  of  the  (;eo|T-.i|>hital  Section. 

The  succcsion  of  the  species  of  ai>iin:iK  and  plants  in  time 
lieing esl.ablished,  the  firs>t  question  whuli  ihe  utologist  or  the 
botanist  bad  to  ask  himself  wa.".  What  is  the  relatiiin  of  the*e 
successive  species  one  to  another  ?  And  it  is  a  ctuions  circnm- 
atanee  that  die  moftt  important  event  in  the  history  of  palaeonto- 
kfj  wfatch  immediateljr  aueeeeded  William  Smith's  generalisation 
was  a  discovenr  wbidi,  could  it  have  been  rii;hily  appreciated  at 
the  lime,  would  have  gone  for  towards  sttggesting  the  answer, 
iriiicli  was  in  fact  delned  for  more  tlian  half  a  century.  I  refer 
to  Cavier'a  invastigatiiM  of  Hie  NaaHMUaa  foeidia  yielded  bjr 
tlie  marries  io  the  older  Terliarr  redes  of  Ifontnarirei  anoiw; 
dM  Oiaf  Ktatta  of  which  was  the  bringing  tttl^tef  fogaaara 
ofolfiHtkoaM  quadrupeds,  the  Atufietktriim  and  IheTufa** 
tttnim*  Hk  lieb  maleriala  at  Cnritf'i  disporitioB  enaliled 
liim  to  obtahi a  fiill  knowledge  of  theoataelegy  andof  tlledewti- 
tiin  of  ttaia  two  fomwi  and  CMuc^iMntty  to  ooaqiMo  Atir 
ttnMtwB  critkaiO^  witli  ttat*  of  ealstiiig  hoeCtd  aniaai^  Tba 
eAek  of  tbis  cmnperiscn  was  to  pnote  tnt  the  Antphthtrium, 
thonghitnRaeBtel  maagr  poiota  of  K>cfl>falaaeewith  ihe  pigs  on 
diaeubadt  nd  with  tkennnlaaBtioB  the  other»  diflhredfrtim 
boHllo  ttdh  an  atort  diat  it  coaU  Imdo  plaoe  io  neither  group. 
In  Aict,  it  btU,  in  lume  napnii,,  n  lirtiiiiwdlim  pMtiow,  tad* 
ing  to  bridge  aver  Uie  intcrnd  iMtWMii  tlwce  two  gnnpa,  wliMi 
in  the  eiiiitlii||  fntnt  an  to  dlltlnflt»  1h  the  same  way,  tlie 
PtUm/kmmm  tended  to  oonnoet  flmna  so  different  as  the  lapir, 
the  rhiaooeroe^  and  tha  boiM.  Snhaaqjonit  inrcstigptioas  hare 


brought  to  l^t  a  varii^  ef  Ihcli  of  tht  fine  ortir,  the  atost 
cnrioa*  and  itrilcing of wiicfc aiolkaaa  wMA pwiottacaiitawuet 
intliaiBeaoaBieepocli^of  aaoiaeifarBMiHtaaeJIatB  hsmaaa 
bMa  and  repHkr-two'danea  of  TerlebnUo  autaab  wbiah  at 
poMBt  appear  to  beaaore  widdy  separated  than  aajrodMnk 
Vet  Oe  interval  between  tben  ia  oomptetelv  fided.  bi  the  aaiio* 
zoic  faona,  by  tairdt  wbidi  bave  vntifian  ohartcten  on  die  «■» 
side,  and  reptilea  wideh  liave  MtaiUdu  ebaiaite^  on  tiic  otbon 
So,  again,  while  the  fjcvuf  of  iahea  lerawd  gnoida  ia  at  the 
present  time  so  divtfaict  from  that  of  the  dipnoi,  or  mndfishea, 
that  they  have  been  reckoned  as  Astinct  orden,  tiie  DevonieM 
strata  present  us  with  ibmis  of  which  it  n  imponihie  to  say  sriHi 
certainty  whetlier  they  aie  dipnoi  or  wiKtiier  thqr  are  eaiKiids. 

Agasaiz's  long  and  elaborate  researehee  npon  mail  fishes, 
lished  between  1833  and  1842,  led  him  to  surest  the  j.rit*^ 
of  another  kind  of  relation  between  ancient  and  aiodein  fane 
of  life.  He  observed  that  the  oldest  dshcs  presented  muf 
characters  which  recall  the  cu.bnoiiic  conditions  of  eaisIlM 
tishes  ;  and  that,  not  oidy  among  frliea,  but  in  several  groups  or 
the  iBTertebcatB  wUdi  hive  a  imiB  paheontological  history,  the 
latest  fanna  araawie  modified,  noreaoeoialised,  than  the  earlier. 
The  tut  that  the  dentition  of  Hu  older  tertiary  ungnUte  and 
camivoront  mammals  is  always  compkta,  notictd  by  Prof. 
Owen,  ittmtrated  the  same  geuci  alisatluo^ 

Another  no  le^s  suggestive  observation  was  made  by  Mr. 
Darwin,  whose  per^<.nal  investjgations  during  the  voyage  of  the 
Bea^e  led  him  to  remark  upon  the  singular  ^t,  that  the  fama 
which  Immediately  precedes  that  at  present  existing  in  any  gee* 
gra(>hical  province  of  distribution  presents  the  same  pecnliamies 
as  its  »ucces  or.  Thus,  in  South  America  and  in  AiMralia,  the 
later  tertiary  or  quaternary  fossils  show  that  the  fauna  which 
immediately  preceded  that  of  the  present  day  was,  in  the  one 
case,  as  much  characterised  by  edentates  and  in  the  other  bgr 
marsupials  as  it  is  now,  although  the  s]^cies  of  the  eldar  are 
l.irgely  <liffereni  from  tho  e  of  the  newer  fauna. 

However  clearly  thc*e  indications  might  jioint  in  one  'in-  tion, 
the  question  nf  the  exact  relation  of  the  ucccssivc  firms  of 
animal  and  vc^ct.il  le  life  could  Le  satisfactorily  'Ctlcd  only  in 
1  ne  way — namely,  by  camp3rin<?,  stai^  by  stafje,  the  encs  of 
fortus  presented  by  1  ne  ami  ;hc  same  type  thr  ii:,!  i  Irn^ 
sjrace  of  time.  Withm  the  last  few  years  this  has  V^n  done 
fully  in  tlic  rase  of  the  hurtc,  less  com]  Ictcly  in  the  case  of  the 
other  princi]  al  types  of  the  nni^uhta  and  of  the  caraivrra,  and 
all  the  c  i:ivc!.ti'^ti(ms  tend  t>>  one  general  result — namely,  thn' 
in  any  L^ivcn  seric'^  the  successive  members  of  that  ?erie%  |>re'»cnt 
a  gr.idii-illy  iniTcasin^  s]'ccialisation  of  strncturc.  That  is  to 
say,  if  any  snch  mammal  at  present  existing  has  specially  modified 
and  reducefl  liml  s  nr  ik-iitiiitm  .and  complicated  hnrin,  it^  pre- 
decessors in  time  shou  I'js;  and  less  modification  and  redaction 
in  limbs  and  teeth  an  l  a  Ir^s  h  f;hly  developed  brain.  The 
labours  of  ("laudry.  Marsh,  and  Cope  famish  abundant  illustra- 
tions of  this  law  from  the  marvellous  fossil  wealth  of  Pikermi 
and  the  vast  uninterrupted  series  of  tertiary  rocks  in  the  territories 
of  North  .Vincrica. 

I  will  now  ■  uin  up  the  results  of  this  sketch  of  the  ri-'c  and 
progress  of  1  .d.ioatology.  The  whole  fabric  of  paljeontology  is 
based  iipi  11  twn  propositions:  the  lirst  is,  that  fossils  are  the 
rem.ains  of  animab  and  plants ;  and  the  aeeond  ii^  tliat  the 
stratified  rock-s  in  w  hich  they  are  found  are scdiflBenliiy  deposits ; 
and  each  of  these  propositions  is  founded  VDoo  the  same  axion 
that  like  effects  imply  like  causes.  If  there  la  aiqr  cause  compet- 
ent to  produce  a  fossil  stem,  or  shell,  or  booe,  eaaapt  •  Uvhy 
being,  then  palaeontology  has  no  Ibnndatioa  ;  if  the  atowHIealioa 
of  the  rocks  is  not  lb*  «HMt  of  s«di  causes  as  at  nacnt  pradoee 
stratilieation,  we  bete  no  maaaa  of  judging  of  me  dratieti  of 
past  timib  oref  the  order  in  wUditfae  forms  of  life  have  succeed- 
ed one  aaottar.  Bnt,  if  thcae  two  propositions  are  granted, 
tba«i»noeaMe^aiitappeantenM^lwmthwawyinipwtB«r 
candiaionB.  Ihe  first  is  Ont  lhriaf  niatter  baa  edaled  mn  (fee 
audi  Ibr  0  vaat  length  of  time,  oertahily  for  nUBoni  or  yaaw. 
Tbeatmidisthat,  during  tbia  lapse  of  tiiae^  the  fbmtof  Hvhif 
matter  have  nodeigene  rtpeated  Lhainpi^  the  efftrt'of  which  bae 
been  tliat  the  aninial  and  vegetable  popohtion  at  anjr  period  of 
the  caith'a  Ustoiy  ooatahis  some  species  which  tBd  not  eidit  at 
some  antecedent  period,  and  others  which  oeaaed  to  enttetsoiiir 
subsequent  period.  The  third  iathat  ia  the  case  of  many  gronpa 
of  mammals  and  rome  of  reptiles,  hi  which  one  type  can  be 
followed  tlmagh  a  considerable  extent  of  geological  time,  the 
scriea  of  diflmnt  forms  by  which  the  type  is  represented  at 
aaceeadoafariaralaef  thnnawia  caaalli^aaahaa  it  woddfaeif 
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tad  bcm  pMi4Mcd  by  the  gndwl  madification  of  the 
Ibna  of  UM  aniei.   These  are  focU  of  the  hi>t«ry  of  the 
■MtaMadliyM  fOMt  evidence  m  any  Cicis  iu  civil  hutory. 
BUfeeito  I  have  lM|it  carefully  clear  of  all  tlte  bypotboseK  to 
an  bm  at  «anoaa  timea  codcavonred  to  fit  the  fects  of 
or  by  which  they  fa««e  ondaawMucd  to  connect 
f^taaalhayhappeaedtobeacqiBaiatedwith.  I 


do  nat  tWak  it  woald  be  a  proMMle  eKployment  of  our  tioic  to 
dircnM  oonceptioas  which  doubllva  hama  had  their  juatifiation 
and  even  their  use,  but  which  are  bow  obviously  ii)Gr>mpatible 
with  the  well-«soertained  trwha  of  palseontolofty.  At  present 
these  tru-hs  lexve  mora  for  only  two  hypothesei>.  Ilie  fir>t  u 
that,  in  I  he  cour  e  of  the  hixtory  of  tbie  earth,  innumeiable 
species  of  animals  and  planU  have  oome  into  existcnoe^  inde- 
pendently of  one  another,  iamuneralile  times.  Thia,  of  oour»e, 
fiapliaa  ailber  that  jipoataaaoos  generation  on  ihe  moM  astound- 
ing lealPt  and  nf  animala  ^nch  as  bor<-ei  and  clrphani'^,  h.-<s  l>e«rn 
goiOK  on,  as  a  natiual  proc(««,  through  all  the  time  rccoidtd  by 
the  ioaniliferDua  rocks  ;  or  it  ncce*!.ilaJc%  the  l>elicf  in  innuiuf  r- 
ablc  acts  of  creation  rc)  eated  u  numcr.ililc  liiue-.  '!  he  wK^a 
hypothesis  is,  tfaat  the  snccesvivc  ^pet  <:s  <  f  niunaU  .lod  pl.uit-. 
have  arisen,  the  later  by  the  gr  diul  nv  ilitic.itu  n  ot  tlic  cirliw. 
This  is  the  h\ poi  lu  si*  of  <  volution;  ami  the  palAoiitiil' ijjiual 
discover ie-' of  llic  'a-^t  ilc^  ade  arc  ?o  couipk-'.i- ly  in  .let  jrdancc 
with  tl:c  rcipiircniciiln  i  f  this  hi.  pm; lie -n  that,  if  it  had  not 
exUted,  the  piilx-intoli  gi<it  uoiild  have  had  to  invent  it. 

I  have  always  h.td  .1  certain  hwrror  of  prc-uming  to  stt  a  liniit 
upon  the  pos-ibilitici  "f  thinf;<.  Therefore,  I  w  ill  m  t  venture 
to  say  that  it  i^  ini|i-vs  il  le  ;bat  the  inultiludiiiDUh  '•[iri.ic-.  of 
animals  and  jJams  may  have  bcrn  (irodLtcrd  ^ne  '■c;i.araioly  troni 
Ihn  other  by  spontaneous  jj^eneratimi,  nor  that  it  is  ini{>i>s.sib!e 
that  they  should  Lave  been  indejicndcntly  <in.,in.ilp<l  by  an 
endJess  saccfi-i"n  nt  imracv.h  us  crcilivc  act-.  1  u'.  I  u.ust 
confess  that  both  thc>c  liyp' ■;hc<ies  ^tiikc  iiie  iis  o  .xsti.utid- 
irgly  improbable,  >-o  ilcvful  uf  a  shred  of  lilhcr  -lurititH 
or  traditional  suppurl,  ihal  even  if  there  were  no  oiher  e  vidence 
than  that  of  pala-nnt'douy  in  its  favour,  I  nhouUI  feci  com- 
pelled to  adopt  the  hypolhe'Li  of  evolution.  llap|.ily,  the 
future  of  pai.eontnlogy  is  independent  of  all  htpothetifial 
comidcratioiu.  )•  ifty  year*  hence,  whoever  undertakes  to  recr<rd 
the  progress  of  palaMntoln)jy  will  note  the  present  time  as  tt»e 
epoch  in  which  the  law  of  'uccesi-ion  of  the  forms  of  the  higlicr 
animals  ivas  determined  by  the  observation  of  palaontologlcal 
facta.  He  will  point  oat  that,  juat  as  Steno  and  aa  Cuvier  wen 
erabicd  from  their  knowladge  of  the  empirical  Inwa  of  oa- 
aaiatcnce  of  the  pans  of  aainaJa  to  oandnde  firan  n  part  to  the 
vtekji^th^hanwIaigK  o£  thn^han  oOiiBCMidMi^of  faoM 

of  ■Mil  >  MtiPPiiiont  to  thn  whale  scries,  and  thai  lp.diiiM  the 
eibtwcaof  fiinna  of  life^  of  which,  perhap):,  no  tiaee  naaBhis, 

at  epochs  of  ineoaceivable  remoteness  in  the  past. 


NOTRS 

\f  OST  of  the  foreign  Governments  have  ap|Viinled  their  <lele- 
gnles  to  the  lntemation.il  Cnngrc-^  of  Klcclricians  at  I'ari-. 
Among  the  Gennan  di-K-gale-.  ;ire  M.  Wiedemann,  editor  of 
WkdemaMift  AmmaUH,  Helmholtc,  Du  Bois-Rcymond,  and 
Weber,  who,  as  we  stated  in  obi  hst  iwe,  haa  received  a  ntedal 
in  commemoration  of  the  fiftieth  annivcr-ary  of  liLs  profcsNori.itc 
in  Halle.  The  name  of  Weber  is  the  only  one  among  living 
men  which  has  been  inreribed  on  the  walls  of  the  Palais  dc 
rindn^trie.  The  original  faisinnncnt  which  Weber  Invoited  with 
Oaaia  ta  iSjj  Is  eshibited  in  the  Geman  aaetkm.  AnHmgrt  the 
names  of  English  men  of  science  who  are  said  to  hnvo  hccn 
deloijatcd  by  the  Kngli-h  Govrmment  are  those  of  Sir  William 
Til  '  I-  n  Old  Dr.  Siemcii-.  One,  if  not  the  princil'.il.  il  jrct  nf 
the  deliiiciations  of  the  Congrew  will  be  the  adoption  uf  a 
tmiveiwl  sy^tcm  of  electdc  and  magnetic  mea^u^e$,  as  advocated 
bythePriiish  A  Acintion.  The  worit  of  tiio  Conunisi'ion  w  hich 
lias  been  apixmrol  by  it  will  be  iKMUned,  and  practical  u^'gev- 
tions  arc  to  be  mndc  relating  to  it.  It  i';  vujijwol  (h;it  the 
electrical  and  magnetic  unit>  .ire  to  he  con-idcrcd  .-u  a  >ci)ucl  to 
the  metric  system  of  weii;hts  .md  measure*.  Another  qnc-tion 
will  rdate  to  the  bying  of  ^abmarine  cables,  vie,  the  eMablish- 
moit  of  an  international eodei  of  sipialsfortdegniiUesteancn^ 


and  Ihe  tseutssity  of  adopting  ndea  Cor  paraUtl  or 

Hn<-^.  !i.\ble  to  endanger  the  existing  one^.  But  it  does  aot 
apjtciu  tiut  any  allusion  to  t>«  made  to  the  neutnlimtian  In 
war  time,  altbou;.;li  it  has  l>een  recommended  by  M.  ILirthcluny 
St.  Uilair^  the  Jlioiocr  of  Foreign  Affiuu.  Ail  the  sittings  ara 
tohe  ptJaaWb  to  <b>  f  wimion  of  tittpahUe  and  Prasa,  cnaepft  a 
few  lectnrea  gtvan  by  aoma  menberB  on  adeoted  topie«.  /Vwdk* 
tvr&Mwara  to  he  writtan  and  pnblishad  hy  a  scica  bo^  of 


The  lele]ilionie  audition  of  the  Opera  at  the  P.iri .  I'lrctrical 
Exhibition  is  very  popular.  Not  less  than  1500  (jcuplc  arc 
admitted  by  relajri  of  twenQ'-four,  during  two  minutes  at  a  time, 
(o  enjoy  it  temj  opera  night.  It  was  contcoiplated  to  tiansmit 
the  perfbrmanees  from  the  Thdlire  Fkangab  on  the  nmt  prin- 
ciple, but  it  h.T;  n-t  bc-n  -ucce«W.  HW  rBCeiptS  of  the 
Kxhil  :!i  in  excecil  4000/.  d^iily. 

A  SIXTH  electrical  pai>cr  has  been  started  in  Paris.  It  i» 
a  large  foLo  is>Heil  every  .Saturday,  and  called  .\fjni/tur 
offiriel  dt  I' EUttrititi.  It  u  ot^ndncicd  by  M.  ISarbieny,  a 
gentleman  connected  with  the  political  PiW^  oad  wlw  hi^ 
founded  several  peikdicak.  £lcctrici^  has  now  nwre  papcn 
in  Paris  than  genaial  adeaee^ 

Tin  will  of  dM  httt  Sir  Josiah  Mum  of  WmrtinllliM  ha 
jic«t  been  proved.    The  persomJ  estate  was  sworn  to  be  of  dw 

v.iluc  of  56,729/.  The  testator  had  no  real  property,  having  in 
his  lifetime  di-posetl  of  hLsreal  i-^t.itc.  worthupward^  of  lo.roo/. 
()er  amuun,  either  to  his  orp)uiu.'it;c  i>r  college  trustee^,  or  his 
great  nepliew.  After  legacias  and  bctinc  amountiiig  to  75rx>/., 
the  whole  of  tha  tnrialoc'a  ptnoaal  estate  by  law  ^^cable  to 
charitable  purposes  11  hcqitathftl  to  the  tnutees  of  the  Mason 
Science  CoUe^,  for  the  general  purpo  c;,  of  the  itl^titlltion. 
Elaborate  provislms  are  made  for  charging  tlic  dcbt>«,  annuities, 
and  legacies  on  tho  ipapcitj  wAioh  cannot  legally  be  be<]ueathed 
to  chariubb  Bat(0*aa(,ao  aa  to  aacore  the  whole  reaidae  for  the 
oollege. 

Dr.  AntntlRvt  n  PiLLiNr,,  M.A.,  F. K.S.,  the  trathor  of  the 
**-nnit  Principles  of  MOdidne,"  died  in  London  on  Fridsfy.  at 
tile  ago  of  iiiiiety.  Ttie  dhcenwd  fJiyjIdhn,  whO'  was  n  nalivo 

of  Ireland,  was  bom  in  179T,  and  e<lu«itH  at  Trinity  Col- 
lege, Dublin,  and  at  Oicford,  grwiunting  at  the  first-n-iiaad 
Univerrity.  While  engaged  at  the  Ijindon  Ho^]»ifal.  he  instj- 
tuted  the  series  of  chemical  lectures  winch  have  siitce  become  aa 
establhhcd  featweof  llwnM^sdloal  at  that  i»«ftadoa.  tat 
re  i;;neil  hi'?  appointment  at  the  clo'eof  iSsfl^  tpon  the  esta- 
bli  hnieiii  of  the  Univefity  of  London.  Dr.  Billing  was  a  largie 
contributor  to  the  medic.il  IVo^.  He  was  a  member  of  a  large 
number  of  learned  societies,  both  in  thii  conntiy  and  on  the 
Continent. 

A  Convention  of  American  photographers  has  recently  con- 
cluded iu  iitttiags  at  New  Yorlt.  Before  separating  Ihe  members 
appointed  a  ouwinitlee  to  eoo^lder  the  faaaihiUtjr  of  fenning  aa 
International  Ph  tographic  Associadan,  and  to  confer  widi 
furci^  -cdctics  » iih  that  view.  A  report  upon  the  subject  will 
be  presented  at  the  next  meetfalC  of  the  Convention,  which  Is  to 
take  place  at  Indianop<dis. 

Tnn  American  ARtociation  for  the  Advancement  of  Science* 
atits  aweting  last  month  in  Cincinnati,  took  action  in  reference 
to  the  ccandal  of  American  dqpw*.  hy  resolving  to  nnite  with 
the  American  rhilohtgical  AssodatloB  hi  presendng  a  memorid 
to  all  college,  in  the  United  St.nte  -  em[viw  crcd  t  i  confer  degree?, 
stating  the  objections  to  ciinfcrring  the  degree  of  Ph.D.  hanorit 
cmisa,  and  praying  them  to  discontinue  the  practice,  if  it  exists. 
It  seems  that  the  reprehensihle  pnctioe  has  been  grow  ing  of  hde 
hi  tha  UMted.Stiles.   Then  an^it  woald  aaani,  ia  die  United 
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SMC9|  360  imtitntuMU  of  s  collegiate  grade ;  these  colleges  and 
uniTenities  rcoeive  dieir  charters  from  tlM  Xjn^AHam  of  their 
several  States,  these  charters  giving  them  the  nnUmited  right  to 
Oonfer  degrees.  The  president  of  the  collcjje  near  Cincinnati 
told  oae  of  the  !>pcakers,  with  a  face  shining  with  pride,  that  his 
eolkge  gave  sexcnteen  diflerent  degrees.  One  of  these  WM 
ILFii  «hidi  in  inUrpnUitioa  mcut,  not  Member  of  Parlimeiit, 
Int  ybumet  of  Pemumhip.  It  would  seem,  moreover,  that  even 
the  degree  of  S.D.  (cquiv.-.lcnt,  \\c  believe,  to  our  D.Sc.)  has 
actually  been  granted  tiy  sotne  of  ihe-.c  American  institutions 
JUHOfj]  causa,  VVe  trust  that  the  action  of  the  American  Asso- 
datioii  viU  have  some  Inflaenoe  with  the  peccant  oolites ;  it 
wOif  It  aojr  r«te,  pot  people  on  thek  snaid  sfKfant  American 
PLD/sand  S.D.'-.      ^^'■]\  D.D.'s. 

Ih  the  A'tvuf  Scitnti/i^ut  of  September  %  Mr.  G.  Delaimay 
lits  «  paper  on  the  *' Eqnlity  and  InequS^of  the  Two  Sens" 
in  whidi  he  endenoon  to  diow  that  cnqit  in  ioaie  of  the 
lowest  farms  of  eaimil  life,  and  in  the  lowest  stages  of  human 

society,  the  inferiority  of  the  female  to  the  male  i-;  unmis- 
takable in  all  respects — that  physically,  mentally,  and  morally, 
«oma&  is  the  iafeilor  of  mn. 

A  HtrOE  mass  of  roclc  and  earth  fell  the  other  ilay  from  a 
Mountain  side  at  Somnix  in  the  Gri>on<:,  blocked  up  the  course 
of  thejobel,  an  afHoent  of  the  Rhine,  and  converted  the  valley 
into  *  like.   The  viUage  of  Sorrheim,  hard  hf,  is  in  great 


The  additions  to  the  Zoological  Society's  Gardell^  during  the 
pest  week  include  two  Malbrouck  Monke}*s  {CtrtopUhtau  tyne- 
mrms\  from  West  Africa,  presented  by  Mr.  H.  P.  Sherlock ;  a 
Central  American  Agouti  {Dasyfrotta  isthmiea)  from  Central 
America,  presented  by  Mr.  J.  E.  Sharp ;  two  Spotted  Cavys 
{Ctxlogmys  f<ata\  fr  Mii  S  iutli  Air  i  ricn.  ]  rc-cntcd  by  Dr.  ro'lflla  ; 
a  Macaque  Monkey  (t\faca(us  iyn^molgus)  from  India,  presented 
hj  Nr.  James  \V.  Duncan  ;  two  Domestic  Pigeons  {Columba 
tims,  v«r.)  from  Arabia,  presented  by  Mr.  R^;inakl  Zohrab; 
three  Common  ChanueleoBs  (CI«M«An*  vtdgttrit)  from  North 
Africa,  presented  by  Mr.  Alfred  R,  Rogers;  Gr  n  rr 
Sulphur-crested  Cockatoos  (Cafa/ua  gj/rri/ii)  fc  in  Au  ti.ili.i, 
deposited  ;  a  Uliick-headed  Cni^  ii'-  iC,n\\i  !.;\:\:h.  ,  .■■/■'!■:!::  fnm 
Demerara,  purcha<!«d.  The  additions  to  the  losectarium  for  the 
past  week  include  AUtutu  permyi,  second  brood  of  lanne 
heuiwd;  alao  AUaau  tpaUa,  imago  ceomd  brood,  and  the 
Deaih's-Hcad  Moth  (Atitrmlkt  ttrvpoi^  htva,  presented  by 
Master  Kingchurch  ;  second  braod  of  Ant  Lions  (M\T::iLlc  in^), 
and  a  brood  of  the  Edible  Snail  {fidix fcm^ia)  from  ^])bciniens 
i  bgr  l«fd  A.  Rittiell,  F.Z.S.,  In  April  kat. 


SOCIETIES  AND  ACADEMIES 
Paui 

Aendemgr  of  ScieneeB,  Aneut  29,— M.  Deealane  in  the 
dudr.>-M:.  Faye  presented  the  first  vohme  of  his  ''Conr-. 

d'Aitronomie  de  I'Ecole  Polytechniquc,"  treating  of  the  diumal 
motion,  the  theory  of  instruments  and  errors,  organisation  u{ 
great  ob<^r\-atories,  mathematics  and  geodesy.  The  i^^econd 
volume  will  be  devoted  to  the  solar  syiitem. — Dioptric  .studies, 
bjr  M.  Zeagec  lie  cantnieU  tables  which  givei  in  akebraic 
form,  the  rektian  between  11m  ndH  of  curvature  and  rmactive 
iadieca  of  two  nedin  foradH  dm  oibjective  of  a  microscoi^e  or 
tdesoope.  Aojr  one  nuqr  mun  his  own  tele<«ope  or  niicro!>cope, 
wMiont  calCBlatfcm,  takng  •  lens  of  quart/  or  crown  glass,  and 
n  mixtaitef  ■nwMtie  snbstences  giving  it  a  dispcniion  tuice  as 
mat,  oreqpHlfMraUapectnilraya.  The  Icm  being  corrected, 
ttbconhtnelwi&OBeortwooaMrqrmaMtmlkues,  aecoid- 
bur  to  Ae  wdl'lcnoini  poeeas  ior  jeltiae  an  anianetie  and 
■cnromatic  doublet  or  triplet— MM.  Iresea  and  &enet  mre 
requested  to  represent  the  Academy  at  the  iwiqgnrBtno  of  the 
monument  to  Frederic  Sanvag*  m  Boulogne  on  dm  lath 
inst.— On  n  wy  old  npoUeatiaa  of  the  screw  aa  aa  omn  of 
propulsion,  by  M.  Gan.  TOs  was  hj  Leoaardo  da  vfaid. 


about  the  end  of  the  fifteenth  century.  In  one  of  his  works  i.t  a 
sketch  of  a  device  for  rising  in  the  air,  comusting  of  a  helix 
formed  of  wire  and  cloth  to  be  rotated  about  a  venical  axis. 
He  seems  to  have  made  small  ]m|>er  models  actuated  by  tbin 
slips  of  steel,  twisted,  then  left  to  themselves.  Another  sketch 
shoM's  that  Leonardo  da  Vinci  conceived  the  idea  of  the  para- 
chute.—On  Mjnic  new  cases  of  cijuiimtcnlial  tigures,  rcalLscd 
electro  chemically,  by  M.  Guebhard. — On  the  ab^ption  of 
nitra-violct  rays  by  some  media,  by  M.  dc  Chardonnet.  TWo 
methods  are  described.  The  liquids  which  circulate  in  plant-> 
or  impregnate  roots  and  fruits  show  a  great  avidity  for  chemical 
ray>.  Fluorescence  does  not  appear  to  be  in  direct  ratio  to  the 
intensity  of  actinic  absorption  ;  thu«,  i*.^'.  the  decncti m  of  radish 
is  a  less  powerful  absorlient  than  that  of  [Titatac^;  yet  the 
former  is  fluorescent,  the  latter  not.  White  uinc  is  weakly 
fluorescent,  red  wine  lacks  the  pro]>crty.  'Hie  few  animal 
substances  studied  gave  very  v.wed  result-.  While  IjImkI,  e^cn 
veri,'  tiiliite,  is  a  strong  ab-(irl>ent,  the  (fro  h)  ;^ly.le  ^u^  humour 
ot  .-  I'  llt  -■  I  vi-  and  the  albumen  of  hen'>  1".^^;-  h.ivc  ivi  action  on 
the  clicrjjical  ray<  (at  least  up  to  20  mm.  thickness).  Di-tilled 
water,  alcoli  ul,  sulphuric  ether,  nornul  oil  «linn,  and  solution 
of  caiic-^ugar  are  abo  without  action,  (jelatiiie  aiiproiiriatcs 
reaiiily  all  the  actinic  i>iy^.  An  objec;-t;la^>  of  Palliiioyer 
projected  an  invisible  six-ctriim  25  to  .\o  jx:r  cent.  1  >ngcr  than 
one  of  Darlot,  of  Paris,  of  e<i'.ial  focus,  —  Fi^ure^  produced 
by  fall  of  a  drop  of  \vater  hoUlin;j  minium  in  ^ii  pension,  by 
yi.  Decharnie.  Minium,  ia  fine  p  luder,  i>  mixed  with  water 
and  -|-.rcad  uniformly  oil  a  h'iri/ontal  tjl.i--  jilate  ;  then  a  drop 
of  the  mixture  Is  let  fall  on  this  layer.  Fii^re^  resembling  those 
of  the  three  sy^tciiH  Caladni  ol>-crved  on  \  ibrntin^  plates  are 
producid  ;  tlie  tbree  types  U'-ually  coexi-t,  but  one  or  other  may 
be  made  to  jved  Kniiirste  at  « ill.  On  tlie  couijOMti m  uf  buck- 
wheat, by  ^t.  I.echarticr.  .Mar/.ed  liLlbronoc^  ap]iear  l>et»ecn 
the  cro]>s  of  1879  and  of  1880.  Thu^  tlic  r.-he<  of  the  straw  in 
iSSohad  twice  as  mucb  piiasb  a';  in  1S79,  ami  i>lii>-]ilioric  .-.cid  wa- 
still  more  increased  ;  and  there  was  also  more  chlorine.  Hie  com- 
position of  the  grain  is  little  mo<lified.  The  straw  may  caintain 
more  of  mineral  matter  than  the  grain.  Buck-wheat  removes 
more  of  the  fertilising  principles  from  the  ^oil  than  com. — On 
hydmsulphurous  acid  ;  reoly  to  M.  Schulrenberger's  note,  Ity  M. 
Uernthscn. — On  the  dissolution  of  silver  in  presence  of  alkaUne 
iodides,  by  M.  Ditte. — On  the  constitution  or  glyceric  ether,  ami 
on  the  tnasfbrmatwa  of  epicMoriqrdrine  into  normal  onragrlic 
alcohol,  hw  M.  SDva.— On  pynivie  alcohol  and  its  derivanvcst 
b>  M.  aan. — Action  of  triethylamine  on  epicMuihydt'lne  j 
co.^.^xmnda  or  oxallvltricthylammonium,  by  M.  R^Mwl.— Bio* 
lexical  evolation  of  ue  pneerons  of  the  alder  tnt,  by  M.  Ucbt- 
cmtein. — Obcervatiotu  on  a  new  emmdation  of  the  iceood  law 
of  Gajr-Lwaae  eamccrnliig  eoashinalianB  of  gas,  by  M.  Goida  de 
k  Cnt.  Re  todiealet  aana  of  the  nomerous  eseeiidom  to  M. 
Vertchaflel's  proposition:  "The  space  occupied  by  a  ga«eous 
compound  is  always  double  the  space  occupied  by  ilvit  one  of  the 
components  which  enlen  with  lem  vtdume  mto  the  combiitttioo." 
Thb  law  he  regaids  aa  km  central  than  die  kws  of  eontnwtim 
long  aceeptcd. 
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THE  THEORY  OF  DESCENT 
ShuUu  in  the  Theory  0/ DesaMt.  By  Dr.  Aug.  Wei>n)ann, 
Professor  in  the  UnSversfty  of  FreBMifg.  Translated 
:m<'.  rditcJ  by  R  iphacl  Mclduli,  F.C.S.  Part  11.  On 
the  OrigiA  of  the  Marking*  of  CaUrpillars.  <  n  Phylctic 
Panlldism in Mctunorphic Species.  Witli  Six  Coloured 
Plates.  (London:  Sunpeoo  Low,  Mantoo, Searle, and 
Rivtngton,  1881.) 

THE  6fSt  part  of  th]«  work,  devoted  to  .in  ex.imination 
of  tbe  pbenomena  of  sc-isonal  dimorphism  in  butter- 
flies, was  noticed  a  liitlc  more  than  a  year  ago  (N'atvre, 
\-ol.  x\ii.  p.  141).  We  now  have  a  second  instalment  of 
much  greater  bulk,  comprisiiis  two  separate  essays.  In 
tbe  first  and  most  important  of  these  Dr.  Weismaim  gives 
us  ibc  results  of  .-i  cct.ii.'c  1  study  of  the  clwnges  in  the 
roarkiags  of  tbe  caterpiilars  of  tbe  Spbingid%  during  (be 
course  of  thdr  growth  and  devetopownt^  and  enters  at 
gre.it  length  into  the  ^-arious  questions  to  which  the 
phenomena  observed  give  rise.  Accepting  the  doctrine 
that  tho  9mtt£et^  or  development  of  the  individual  gives 
at  a  foam  or  less  acciwate  notion  of  the  phyhgttty  or 
coarse  of  development  of  the  taec,  he  codeavoors  with 

some  siii  ccss  to  detenr.iiK'  ihs  attCestail  form?  of  the 
various  genera  of  tbe  Spbin^idse  \ilf  meant  of  tbe  succes- 
sive changes  of  form  and  coloration  of  the  larvae.  Tlie 
main  facts  which  lie  has  here  cs'abli^hed  are,  th.it  .ill  the 
larvs  are  born  of  a  unilorm  tint— that  the  first  niarkings 
are  longitndiaalUncj— that  the  oblique  lines  whca  they 
exist  alwaya  tfqpear  later,  and  tbe  ringed  or  ooeUated 
spots  last  of  an.  Great  chsnges  of  colom*  also  oeeur  in 
some  ^leciM,  hot  all  the  miMc  i  in  port.  lit  cl.  >nges,  whether 
of  oolourordnteking,  oofy  -take  place  after  tbe  larvae  have 
aoqaiitd  a  ooatidenUB  sisti  Ftom  the  whole  asaenhlafe 

of  facts  in  this  br.>.nrh  nf  the  inquiry  he  dtiuet  the 

followtag  three  laws  of  development : — 

*'  I.  The  development  conuncnces  witli  a  sute  of  sim- 
plicity, and  advances  gradually  to  one  of  complexity. 

"z  New  duuacfenfintnKke  their  appeaomce  In  die 
last  stage  of -the  vutngOKf. 

"3.  such  charaeters  thm  hatome  gradually  carried 
hack  to  the  e.iHicr  ontn^enetic  tttfes.  th\is  di«^lacingthe 
older  characters  until  the  latter  disappear  completely." 

These  laws  are  liable  to  be  modified  in  various  ways  by 
the  influence  of  natoial  selection,  and  especi.-illy  by  the 
need  for  protection,  whence  arise  the  various  markings  of 
the  different  groups,  and  the  peculiar  divergences  oAcn 
noted  in  their  developtnent  at  corresponiiing  ages. 

Having  thaa  estaUiahed  the  geaend  developmental 
histor)'  of  the  m.irkings  of  caterpilLir-i,  .ind  explained  by 
a  few  simple  principles  the  chief  anomalies  they  present, 
Dr.  Weitraann  passes  on  to  the  still  moi«  interesting 
inquiry  as  to  the  biological  value  or  .irfual  mcntiin;^  and 
use  of  the  markings  in  each  individa.il  case.  Uelirst 
shows  that  colour  itself,  irrespective  of  markmg,  has  a 
distintt  biological  value,  being  always  either  protective  or 
a  signal  ofinnatahlencss.  The  Sphinx  larvae  whca  young 
are  ilmost  .ilw.iys  K'^^'cn,  resembling  ihe  leaver  of  the 
plants  on  which  they  feed  and  rest  When  they  get 
lafger,  however,  they  freqoently  change  to  brown,  and 
this  change  is  always  accompanied  by  a  change  in  hnbitt, 
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the  insect  feeding  .it  ni^^'ht,  b  it  diiring  the  day  concealing 
itself  on  the  ground  or  amidu  dead  leaves  and  branches. 
This  occurs  chictly  among  the  species  which  feed  on 
low  sfarulM  or  heriis  and  can  thus  easily  descend  to 
the  ground  to  conceal  themsehTs  during  the  day ;  while 
those  which  fceil  oa  'ii^e  tree-,  acquire  inarkinf;s  which 
assimilate  tbeui  more  completely  to  tbe  foliage  or  flowers 
which  turroond  them.  The  simplest  form  of  markings 
longitudinal  t.tripes — is  common  on  all  caterpillars  which 
feed  on  gra;.-CT  or  other  plints  in  which  strai^tht  liius  are 
a  prevalent  feature,  and  this  style  of  marking  is  that 
which  usually  appears  in  the  young  sphinx  larvae.  But 
as  they  grow  lar;,-cr  d  agonal  stripes  or  bands  variously 
tinted  or  shaded  ..ppcar,  and  this  style  of  mn-kin  \<, 
found  to  assimilate  so  well  with  the  oblique  veiniog  of  tbe 
Icftvet  that  the  caterpilhnrt  are  very  dUlioiIt  to  see  when 
resting  among  them.  This  is  the  case  even  when  the 
oblique  lines  are  margined  with  violet  or  other  bright 
colour^,  since,  however  conspicuous  these  markings  may 
be  when  the  insect  is  examined  in  ca;<tivit/,  they  are 
found  to  blend  perfectly  with  the  lights  and  shadows  of 
tbe  foliage  which  surround  it  in  its  natural  habitat.  As 
an  example  we  have  the  following  account  of  the  brilliantly 
coloored  larva  of  the  Death's-Head  Moth  on  one  of  its 
n.itural  food-plants  :  — 

"  At  Cadiz  on  the  hot,  sandy  shore,  Sol.mum  vioiaceum 
grows  to  the  height  of  thre  e  feet,  and  on  a  single  plant  I 
often  found  more  than  a  dozen  Atropos  larvse  resting  with 
the  head  retracted.  It  can  easily  be  imderstood  why  the 
lateral  stripes  are  blue  when  one  hat  seen  die  South 
European  Sdanne,  on  which  thit  larva  it  at  heme. 
Solmtniw  7'rWantirn  is  scarcely  green ;  violet  tints  alternate 
with  brown,  ;;rr(  n.  and  ycllo  Ar  over  the  whole  plant,  and 
lidweeti  iljc.^e  a[)i)ear  the  \ cllow-anthered  flowers,  and 
j^oidcn  )tllij.v  bellies  the  s\ic  of  a  greengage.  Thu*  i? 
h.ippen-.  t'lnt  the  nunicrnu.  thorns,  an  inch  long,  between 
which  the  caterpillar  rests  on  tbe  stem,  pass  from  vrolet 
into  sbndet  of  UoQ  red,  gma,  and  yeBow." 

Nfiny  of  the  adult  sr  hinx  lan-.T  however  are  adorned 
with  ring-spots  or  eye  ^pots,  and  these  have  been  found 
to  serve  two  distinct  purposes.  Sometimes  they  occur  on 
several  of  the  segments,  but  of  slightly  different  sizes,  as 
in  a  North  American  specie?  {CJunvcampa  tersa\,  the  red 
spots  on  which  imitate  the  small  red  flowers  of  the  plant 
on  which  it  feeds ;  while  in  the  Enropean  Deiltphiia 
Mppopkius,  the  grey-green  larva  with  onmge*red  spots  so 
exactly  assimilates  to  the  foliage  and  fniit  nf  '.hc  sea- 
bucktbom  on  which  it  feeds,  that  Dr.  Weismann  has 
often  shown  to  people  as  many  at  ^  or  el|^t  of  the  large 
rHerpillari  on  one  buckthorn  branch  without  their  being 
able  at  once  to  detect  them.  In  other  cases  we  find  very 
large  eye-spots  on  the  fourth  or  fifth  segments  only, 
coupled  with  the  habit  of  retracting  the  head  and  first 
three  segments,  so  that  an  appearance  is  produced  of  a 
Ivoad  head  w  ith  iwo  vcr)-  cnn"fp;ciif)us  eye-;,  Whenever 
the  insect  i:>  di:.turbcd  it  tbu>  retracts  itself,  and  it  has 
often  been  conjectured  that  the  effect  is  to  firighten  away 
its  enemies.  This  Dr  Weismnrn  hi?  proved  lo  be  actu- 
ally the  case.  On  placing  the  larva  of  the  lllephant 
Hawk-Moth  {Charocamfia  E/pemtf^in  a  trough  used  for 
feeding  fowls,  a  number  of  sparrows  and  chaffinches  flew 
down  from  the  neighbouring  trees  to  pick  up  some  stray 
fmd. 

"  One  bird  soon  ilew  on  to  the  «dg*  of  tfat  trough,  and 
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wu  just  about  to  hop  into  it  ▼hen  it  caught  sight  of  the 
caterpillar,  and  stood  jerking  its  head  from  side  to  side, 
but  aid  not  venture  to  enter.  Another  bird  soon  came, 
and  behaved  in  a  precisely  similar  manner ;  then  a  third, 
and  a  fourth ;  others  settled  on  the  perch  over  the  trough, 
and  a  flock  often  or  twelve  were  finally  porJied  around. 
They  all  stretched  their  heads  and  looked  into  the  trough, 
but  none  flew  into  it.'' 

On  removing  the  caterpillar  the  birds  again  assembled, 
and  at  once  entered  the  trough  to  feed.  Fowls  were  also 
frightened  at  fir  t,  and  would  draw  back  just  as  th^ 
were  going  to  peck  at  the  caterpillar.  At  last,  after  several 
bad  tried,  and  even  made  ineffiKtual  attempts  to  peck, 
one  more  courageous  than  the  rest  wonl  J  actually  touch  it, 
and  after  a  time,  tinding  nothing  disagreeable,  the  insect 
wonid  be  swallowed.  In  the  genus  Deilephila,  however, 
tbere  are  uneatable  caterpillars,  and  these  have  strongly 
contrasted  black  and  white  or  yellow  spots  combined  with 
the  habit  of  fully  exposing  ^themselves  upon  their  food 
plants.  Dr.  Weismann  experimented  with  two  species 
\d.  gain  and  D.  empkotHtt)  and  fonnd  that  ^jr  were 
refused  by  binN.  '.hough  the  latter  was  eaten  bjT  linids* 
It  is  to  be  noted  however  that  the  experiments  were  made 
with  a  South  European  spedes  of  lizard,  not  that  of 
Germany,  90  that  the  result  has  not  a  direct  bearing  on 
the  point. 

The  general  conclusion  at  which  Dr.  Weismann  airives 
is,  that  all  the  varieties  of  colour  and  marldng  occurring 
in  the  Sphingidae  have  a  distinct  biological  valuer  and  can 
in  every  case  be  traced  to  the  action  of  natural  selection 
and  correlation  of  growth. 

The  next  esaajr  ie  not  quite  so  interesting  or  important. 
It  is  an  endeavour  to  prove,  by  a  distinct  line  of  inquiry, 
that  the  markings  of  the  larv  a'  are  not  due  to  a  "phyletic 
vital  force "  or  to  general  laws  of  growth  and  develop- 
ment. The  different  groups  of  Sphingida:  are  minutely 
examined  and  compared  in  their  three  stages  of  larva, 
pii^,  and  imago,  and  it  is  shown  that  the  changes  that 
oocor  from  species  to  species  in  each  stage  are  to  a  great 
extent  bdependent  of  the  changes  in  the  other  stages. 
Numerous  examples  of  this  want  of  phyletic  parallelism 
are  given,  and  it  is  hence  argued  that  the  modifications 
which  occur  must  be  due  to  an  adaptation  to  the  special 
conditions  to  which  the  insect  is  exposed  in  one  or  other 
of  its  states,  not  to  any  innate  law  of  variation  and  deve- 
lopment, which,  it  is  argued,  would  affect  all  the  stages 
pari  passu  and  produce  a  "  phyletic  parallelism"  which 
does  not  actually  exist  The  same  general  fiwts  are 
shown  to  prevail,  not  only  among  I.epidoptera  generally, 
but  among  all  insects  and  crostacea— or  generally  among 
all  organisms  which  undeiKO  a  metamorphosis. 

This  inilaliTienl  of  the  work  has  been  admirably  trans- 
lated and  edited  by  Mr.  Meldola,  who,  in  a  series  of 
valuable  notes  and  an  Appendix,  has  brought  up  the 
information  on  every  branch  of  the  inquiry  to  the  latest 
date.  The  six  coloured  plates  of  larvx  in  their  several 
stages  are  very  well  executed,  and  scr\  e  to  illustrate  the 
somewhat  complex  discussion  in  a  clear  and  effective 
manner.  Alfrbo  R.  Wallace 

OUR  BOOK  SHELF 

Tht  IVanJcring  Jew.     By  Moncure  Daniel  Conway. 

(London:  Chat  to  and  Wmdus,  1881.) 
This  last  volume  of  Mr.  Conway's  is  a  study,  not  only  of 
the  legend  of  the  Wandertog  Jew,  Imt  with  tt  of  tlie  luxe 


[  group  of  analogous  myths  of  undying  men  who  from  age 
,  to  age  wander  over  the  earth,  or  sleep  in  caverns,  or  are 
i  translned  from  among  men  into  divine  regions,  whence 
;  howe\  er  tl  cy  :  ;mc  back  and  show  themselves  StiU  living 
men.    The  interest  of  tbeic  stories  in  the  history  of 
philosophy  lies  in  their  keeping  up  men's  eariy  ideas  of 
life  and  death.   One  of  Mr.  Conway's  purpoaes  in  dis> 
cussing  them  is  to  draw  atientlan  to  their  beiQg  idles  of 
the  primitive  period  when  men  were  still  so  fitf  from 
definitely  realising  the  nature  of  death,  that  they  had  no 
difficulty  in  regarding  kings,  heroes,  and  prophets  a^ 
having  only  departed  for  a  while  from  among  iheiu,  to 
return  in  a  future  age  (■  >  nik-  and  protect  their  expectant 
nations.    In  comparative  n>ythoiogy  this  group  of  stories 
has  some  importance.    They  ihow  tlic  beliefs  of  varitjus 
races  running  curiously  into  one  another,  as  where  the 
Lancashire  peasant  still  hears  in  the  cry  of  the  plover  the 
wail  of  the  Wandering  Jew,  or  in  the  Harz  Mountains 
his  myth  has  got  mixed  with  that  of  a  grander  wanderer, 
the  Wild  Huntsman,  who  courses  with  his  storm-clouds 
across  the  sky.   The  storm-den>on  whom  mythic  fancy 
imagines  rushing  through  the  air  is  often  called  A  Hoc- 
cabee,  and  Mr.  Conway  points  out  why  he  has  name 
It  is  because  of  a  verse  in  the  Second  Book  of  Maeca* 
bees,  chap,  v.,  which,  by  the  way,  is  a  good  instance  of  the 
personal  forms  taken  fav  the  fancy  of  an  excited  people : 
"  And  then  it  haopenea,  that  through  all  the  city,  for  the 
space  almost  of  forty  days,  there  were  seen  horsemen 
running  in  the  .air,  in  cloth  of  gold,  and  armed  with  lances, 
1  like  a  band  of  soldiers.''    I "nfortunately  some  other  cty- 
niologies  made  or  quoted  by  Mr.  Conway  are  not  so 
reasonable  as  this.    When  the  names  of  biblical  person- 
ages, Herod  and  Ah,isucrus,  find  their  way  into  European 
myths,  it  miy  not  be  easy  to  explain  how  they  got  there', 
but  at  any  rate  it  is  better  to  leave  them  alone  than  to 
make  up  imaginary  and  even  impossible  German  or 
Scandinavian  fontt%  Haar-R»U,As'Vidarf  to  account  for 
their  presence.  It  would  be  easy  to  take  exception  to 
many  of  tlie  aigumenu  in  this  vwnm^  but  at  any  rate 
there  are  many  mteresting  points  in  it. 

A  SAarf  Skttch  of  the  Geology  of  Yorkshire.  By  Charles 
Bird,  B.A.  (Univ.Lond.)  (London  ;  Simpkin,  lAfarshall, 
and  Co.;  Bradford:  Thomas  Hrear,  1881  ;  pp.  1S7 

and  Map.) 

Gcu'loi^u  al  Map  of  Yorkshite.  By  the  same  Author. 
(Edinburgh  and  London:  W.  And  A.  K.  Jotoston; 
Bradford:  T.  Brear,  1881.) 

Ik  the  prefiice  of  this  book,  written  by  way  of  dedication, 
it  is  represented  tobe  a  small  .md  rh.  ap  volume  suit.ible 
to  the  'general  reader'  and  ourisl.  '  It  is  impossible  to 
say  that  it  is  not  a  useful  and  interesting  one.  So  much 
good  work  has  been  done  on  the  county,  though  scattered 
through  very  various  pubhcatiotis,  that  a  short  rt'sumJ 
cannot  fail  to  be  of  value  ;  but  there  are  books  and  books, 
and  if  wc  incaiure  this  by  what  it  might  have  been,  it  is 
poor  indeed.  It  resembles,  in  fact,  geologically  spealdng, 
a  kind  of  boulder  day,  fiul  of  fragments  of  solid  rock, 
brought  from  a  distance — we  will  not  say  to  be  deposited 
in  mud — but  certainly  scratched  and  rubbed  in  tne  pro- 
cess. In  the  b^iming  of  the  volume  is  a  list  of  the 
stuTounding  mountains  whence  the  boulders  have  been 
derived,  but  it  is  not  a  complete  one ;  and  the  source  of 
each  fragment  is  not  indicated  in  the  lx>dy  of  the  text. 
Its  great  defect  is  that  it  is  unstratified ;  in  other  words, 
the  evtracts  are  not  duly  digested, but  thrown  together  wth- 
out  sorting,  and  w  itli  very  little  alteration;  so  little  indeed 
that  it  would  not  be  difficult  to  trai'c  them  to  their  sources. 
Thus  under  the  head  of  The  Carboniferous  Period  "  we 
have  a  brief  explanation,  from  a  popular  lecture,  "  how 
from  the  general  mineral  character  of  a  rock  the  circum- 
stances under  which  it  was  formed  can  often  be  predicated." 
Then  oador  the  head  of  "Salt  water  deposits"  w^e  have 
twdvo  pagas  on  the  origin  and  contenu  of  the  Victorin 
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Cave,  which  ought  surelv  to  belong  to  the  chapter  on  the- 
"Recent  Geological  HiMory  of  Yorkshire,"  only  that  the 
latter  happened  to  be  written  by  one  who  confined  him- 
self to  the  Holdemess  drift.    Under  the  head  of  "The 
Peimian  Rocks  "  there  is  an  exposition  of  the  views  of 
theie  who  would  reintrodace  the  old  (not  recently  sug- 
eested)  name  PoikUitic  to  include  the  Trias.   It  was  a 
pity  the  aadior  was  not  acquainted  with  any  vecent  papers 
on  the  scries  above  the  Lias,  for  then  are  Mgood  bouMers 
in  this  part  of  the  book.  Mf.  HndteMMTt  adnuraUe 
paficrs  on  the  Vorkihire  Oolites  seem  to  ha»e  been  written 
in  vain,  and  there  have  been  modem  papers  also  on  the 
Yorkshire  Chalk,     it  was   perhaps  excusable  for  our  j 
author  to  conclude  that  the  third  edition  of  Prof.  Phillips' 
"York-hire  Coast "  contained  all  the  most  rcrent  infor- 
mation, though  every  East- Yorkshire  gcokigisl  knew  that 
it  did  not.    In  examining  a  work  on  local  geology  it 
is  always  well  to  see  where  the  author  lived,  for  the 
surrounding  country  will  be  the  best  described.    So  it  is 
here;  the  best  part  of  the  book  is  the  description  of  the 
Middle  and  Upper  Coal-measures,  which  are  well  deve- 
Imed  in  the  neighbourhood  of  Bradfoid.    For  East 
Yoifaliire  and  the  coast  the  hook  is  of  fittle  va]u& 

The  topography  of  the  map  Mquiies  no  other  guarantee 
than  the  name  of  the  constructors  iter  its  excellency.  The 
SOudi-westem  part  of  the  geological  colouring  derived 
from  the  Geological  Survey  maps  is  also  very  good.  Nor 
can  we  complain  when  lack  of  published  material  pre- 
vents accuracy  elsewhere,  though  it  is  a  reason  for  re- 
gretting the  slow  publication  of  the  Gcc)'.(ii;if al  Surrey 
which  have  l)cen  long  ago  conij'lLted  ,  but  when 
"  of  Pickennj  ;^  coloured  Nc-oco- 


by  me  to  rteep  in  a  very  inapcffect  nanner  daring  the  ■Hnaiar, 

even  after  the  most  sunny  days ;  but  now,  in  winter,  every  IcAflet 
hangs  down  In  a  perpendicular  positinn  during  the  whole  night." 
It  is  a  new  fact  to  me  that  leaves  sh  uld  sleep  in  a  noM  or  ka 
perfect  namer  at  diflferent  seasons  of  the  year. 

CHAtUB  Daawnr 

Red  Rainbows 

Th«  account  in  Xaturf,  vol.  xx'v.  p.  431,  of  a  pink  r.iir.k.w 
teen  from  Mr.  Tennyson's  hi  u  e.  recalls  to  me  n  rainliow  nhich 
Iwitiic  f.rd  in  Tuly   1S77  ovci  -.he  Lake  of  Lucerne  from  the 
promenade  in  front  of  the  Schwciizerhof.    The  Vow  in  question 
appeared  at  mn^e',  when  the  whole  skr,  ea^t  and  we^i,  wns  lit 
up  with  ruddy  tints  ;  sn<l  ya'.l  heftre  it  fadal  ( ut,  the  duw  it  elf, 
which  was  a  vcrv  l-rii!iant  one,    le  aved  only  red  and  or.inge 
C'-'lcurs  in  Jilacc  of  its  usual  array  of  hues.    Ko  fc«cr  than  five 
supernuniernn-  rrc-.  \s<rc  vitible  at  the  inner  edge  of  the  pr  mary 
bow,  and  the '0  h.iwtd  red  only.    I  fancy  that  the  ]  hem  ineuc  n 
cannot  he  \c  iy  tnic,  frt  tn  the  circumstance  that  in  pictures  of  the 
raintow  nd  ^iV<l  yell  \«  arc  fr.  tiuenlly  the  only  colours  ;et  down 
hy  the  artist.    A  '^cw  month;.  n<;o  Mr.  C.  Brooke  Branwhitc  of 
Clifi'  i>  jho'.vcd  me  a  very  Icautiful  sVetch  in  oils  hy  his  father, 
the        Mr  Charles  Brinwhite,  a  co'.ouri-t  of  ro  mean  power, 
in  which  a  beriit  ful  .ind  txqu;Mtcly  )  eilucid  rainbow  was  drawn 
with  red  and  vrllow  tints  only     It  u  .iv  al  o  be  mentioned  that 
in  the  copy     Kafaci'>  "  M.id  nna  ci  Folicno"  m  the  Dresden 
Gallery,  there  is  a  enii-circular  red  nnd  wlliaw rainbow.    1  hSVt 
not  seen  the  original  F'oligno  >5auonna  in  Rome;  aadsheiddbe 
interested  to  know  whether  in  tliis  also  red  and  ydlowan  the 
only  tint*  accorded  by  the  colouriit. 
Haalemcn  House,  Cliftoa        Siltahus  P.  TAomsOM 


maps 

the  whole  of  tiic 


miao,  and  a  patch  of  the  same  is  placed  in  tl»c  south  near 
Cave,  scarcely  an  acre  of  rocks  of  that  age  bein;^  dis- 
coverable in  the  former,  and  none  in  the  latter  locality,  one 
is  led  still  more  to  regret  that  the  author's  map  should  be 
spoiled  by  his  not  knowing  Mr.  Hudleston's  papers  and 
relying  on  Prof.  Phillips.  But  he  has  aoidy introduced 
a  little  mistake  of  his  omi,  iriiich  will  be  verv  serious  to 
visitors  to  the  popular  wateriBaMdacea  'of  Scarborough 
and  Filey.  The  Castle  Rock  and  Filey  Brig  arc  cokwred 
—one  Lower  Oolite  and  the  other  Neocomian,  whereas 
they  arc  both  what  the  author  would  call  "  Middle 
Oolite"!  It  will  take  more  than  Mr.  Bird  to  write  a 
good  "  Geoiocy  ef  Yo(ksbii&" 


LETTERS  TO  THE  EDITOR 

\Tlu  Editor  dots  not  held  himself  res/vniilU /or  opinions  txptttttd 
by  his  corrapcmdtntt.  Ntithrr  tan  k*  underlake  to  return, 
or  to  corrttpond  vnth  the  writers  of,  rejected  mattutcrifU, 
No  tuili^e  is  taken  of  amonymous  ecmmumitatimt. 

{The  Editor  urgent fy  rifuests  ecm^ondtnts  /»  ietf  tMrktIm 
as  thcri  at  famUe.  Tki  frmmn  m  Hi  ^mi  U  m  gmt 
that  it  it  imfMtiiU  othtriise  t»  tntmrt  Mr  apptaramt  aum 
c/eommuni^eUicns  containing  interesting  and  »;■■■'! f,;cts.\ 

Loaves  Iigured  at  Night  by  Free  Radiation 
Fritz  Milunt,  In  a  letter  to  me  from  Sta.  CatbarinafaBnuil, 

dated  August  9,  j-upport-s  the  view  which  I  have  advanced  with 
respect  to  leaves  placing  theaiselvcs  in  a  vertical  position  at 
night,  during  their  so-called  »leep,  in  order  to  escape  being 
cUUed  and  injured  by  ruliadon  into  the  open  sky.  He  says  t 
'*  We  have  had  last  wcdc  some  rather  oo!didghls(S*  to  Cat 
funri-e),  and  these  have  given  me  ft  new  confirmation  of  your 
view  on  the  meaning  of  the  nyetitrojiic  movements  of  plants. 
Near  my  house  there  are  t>ome  Pandanus  trees,  about  a  dozen 
years  old ;  the  youngest  termi.ial  leaves  stand  uptight,  whereas 
die  oUar  OMSSVsbtatdown  soas  (oexpoasdidroppor  iwfiwes  to 
the  sky.  These  young  leaves,  though  of  course  the  most  tender, 
are  still  as  fircsh  and  green  as  before  ;  on  the  contrary,  the  older 
ones  have  suTcrcd  from  the  cold,  and  have  become  quite 
yellowish.   Again,  the  leaves  of  Oxalit  Kpimm  were  observed 


In  your  issue  of  the  8th  inst.  (v.  l.  xxiv.  p.  431)  your  c^.:re- 
spondent  "A.  M."  deserib<-s  wh.it  he  call.^  a  "  pink  raiiit">w  " 
seen  by  him  at  A!d"orth,  near  IL.^Knicre,  and  as  a  ;  a.nler  I 
am  interested  in  tiis  de^icrlptiQn,  9.-  it  exactly  corre«ror.ds  with 
the  same  phenomenon  as  seen  by  roe  here,  saaM  dsie,  and 
viewed  with  cariosity  by  myself  and  friends. 

Conie  Hold,  Arws  SqtaBber  ii        Datid  lltntUT 


Atone 

Ai-THOVCH  I  am  not  an  "aniant"  authority,  perhapsyea 
uill  excuse  my  troubling  vou  with  the  foliowii:^  extract  BMS  a 
paper  read  by  me  before  the  Philosophical  Sode^of  Glaimw  In 
Nuvenibcr,  1873,  a  copy  of  which  paper  I  i>ostea  lo  the  SHtor 


ouBioa  that  Ite 


that  dwrt  k  only 
'  that 


of  Nature  : — "  I  have  long  beeb  of 
probable  hypothesis  of  the  origin  ( 
one  kind  of  matter— ether  or  its 
are  merely  congeries  of  natta  of  cAer  dreV 
round  each  olhtr,  diflKrantlf  mnpadL  in  dBfenat  aiBsheis* 
difiicrent  vdoddeh  and  at  mum.  dlilsBea,  cm  as  the  dif> 
feiaot  modien-af  onrsanqMeaas.  .  .  .  The  nnmbenof  units 
in  aadi  daiibr'atom  need  not  he  always  the  same;  a  few 
doacas  mate  or  kis  wOl  not  be  appndaUe  Inr  us.  On  the 
oUier  haad,  if  a  so^alkd  dcowBt  show  a  phnaUty  of  spectro* 
seopk  Ones  or  hao^  I  do  not  think  it  at  all  doubtful  that 
then  is  a  phualtty  of  oaits  novii^  to  produce  these,  since 
they  tbsB  diow  cflecti  of  dUblcat  aades  ot  Bovtoe  of  bodies ; 
all  our  diffisent  states  of  aeoMial  censetoasaMB  of  cokmrs  are 
necenarily  dependent  on  diflbrcoocs  in  the  modes  of  moving  of 
the  agents  that  cxctte  in  as  aaeh  plurality  of  lines  and  hues. 
As  the  motions  of  atom  ,  or  rather  of  groups  of  atoms,  eadte 
in  as  seasations  of  sound,  so  the  notions  of  unit«,  or  rather 
of  gronpa  of  atiits  excite  in  us  sensations  of  colour,  and 
of  eoofse  the  tower-pitched  novemcnia  of  dark  heat  Then 
i^pia^  we  may  hold  that  the  more  lines  that  persist  in  a 
spark  or  a  sun,  the  less  easilv  reducible  are  the  portions  of  the 
elements  shoeing  them,  as  tar  as  these  lines'  constituents  are 
concerned— the  lines  being  still  undissodatcd  material."  (Pne, 
Phil.  Soe.  of  Glaa.,  vol.  a.  pw  61.)  HsMav  MDiaaxAD 
Caiabaalang,  Aii|g|Uts6 

Luminous  Phenomena  on  Rupture  of  8ea*Ieo  ' 

In  my  diary  fur  January  20,  1881,  occurs  the  following 
passage.  I  n^ike  no  attempt  lo  account  for  the  phenomenon, 
but  am  cerl.im  il  w.i-  not  CMMed. hy  SOy  WfflSlithtt  of  Os  UghlS 
on  board  the  ve^ : — 
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"  SUrlc:!  frOKi  C'}iri  li  iuia  nt  aluut  2  rt.ui.  in  i  c  .V]  .'jhJ 
steadier  hi;  unci  for  Llirisuati  an  !.  At  Krujero  the  steamtr  forcc  l 
its  way  ihr.  u^jli  the  ice  for  half  \n  hour  tul  within  aliout  .1  lu  Ic 
of  the  lani),  where  .sleighs met  it  on  the  ice.  The  pa.-,  crpe-s  anJ 
cargo  w ere  »li.M;harj;cd  or  taken  u]>  .n  i\:c  icr,  .mt  if  whi..!!  we 
bad  cil  in  clo  c  proximity  '.o  the  A' ■.•<.,  J/,Ui-n,  which  ttanicr 
had  folIo\\ciJ  a-  in.  A  1  cau'.ifiil  inml  1  nj  Arctic  winter  vic«, 
clear  air,  unl  rich  sky,  ,il n  a  ili  tant  vhip  f.i^t  in  the  ice.  The 
XyLtnJ  ^top;  ed  at  Arcmla!  for  the  iiij^lit,  having  gi.t  t  >  the  quay 
thronj.;h  moch  ice.  We  olisirve  often  t<h(  itj  liorcscei  cc  or  plios- 
)>hi>rc>ccncc  like  spKtks  «ad  flulies  in  tbe  ice  «s  It  is  broken  1  p 
hy  the  :-tcati)(.r." 

I  think  that  the  a\oi:i^i  thicknc^  nf  tl.o  ice  mi^lit  have  \jCvii 
ahri.it  tijlit  iiKhe  .     I  cnnr.ot  j^ivc  the  rcmiicratuie,  liut  c  n  the 
priviousiiay  .it  (.  li:i-.tiaiiia  the  lheruvinic'i.r  imlicated  :itK>at  )»  j 
r.r  10  t  cl  >  v  7ero  KalircnhcH  (au- ut  4L1    Fahicnheit  <  f  '^ro  t).  • 
TTii'  liiarv  from  which  the     uve  extr.'.ol  i  -  taken  wa.<  ke;  t  jointly  '■ 
ly  iiiyscif  ml  my  Iravfllicg  couip j  im;!,  .Mr.  Winter,  of  the 
Indian  Civil  Strvicc,  «ho  of  c  ut  c  alvo  s.iu  the      he-  referred 
to.    I  should  like  to  have  I  ccn  aM^  to  »i  Ik  the  matter  over 
again  with  him,  but  he  is  now  in  Ind  a.      \.  Allen  AtxcN 

[The  question  rai>ed  in  this  letter  is  a  very  illter«^(i»g  one. 
The  phenomenon  i<  po'i^^ll'ly  analt^ciu  to  the  clectiic  lla&hes 
which  are  pro  'ucevi  when  I  af  sa^ar  is  cru  hcd  or  vrhen  mica  is 
rapi>llr  iiplit.  It  .Tp,  car- very  itiijiri.ljal  k  that  it  can  Ke  illie  tO 
pho>phoresorut  creatorea  iit  the  water  under  tbe  ice. — £0.] 

Tidal  Carrents  trrjut  Wind  Wave*  > 

Ik   NATVIK,  voL  xxiv.  p.  286,  a  writer  on  "«ra-»hore  | 
alluvion"  positively  aserLs  that  the  travelling  uf  sea  tcachc.s 
i~  due  to  wind-waveii,  and  n>  t  to  tKl.nl  cuirent«,  and  cxlh  a  I 
writer  in  the  Jlngitutr  to  ;ask  f.  r  laving  stated  the  latter.  | 
Xotuith  laiidin;T  ihi.i  as-scition,  I  vvouhl  su  gcst  that  the  writer  j 
in  the  /in^in.-.  f   i,  rii;ht.     Twcuty-l.vi;  year-  a? when  an  | 
engineering  student,  I  -.ki,  laii.:':it    hit   ca  l  each  travelling  was  ' 
due  to  wind-»r.ve-.    .\t';i  i«aid-.  uhi  e  I  nocking  iib  tt  during 
fifteen  years  in  the  vicinity  ol  the    uuih  and  west  ca-t-;  <if  ^ 
Ireland,  I  ni<t>  d  facts  that  v.cnt  to  ^h i  w  that  such  a  theory  was  1 
not  uuivcrially  ci.'rrcct.    Thi.-i  led  11.0  ti  -.tudy  wind-rctioa  on  1 
the  -ca  and  lake-,  al  o  all  1  c  u'd  ti  jJ  th:;t  had  !)cen  n  ritfen  on 
the    ulijcct;  the  rij-i;It  li''in^  ih.tt  .ii- ^ 1/ evidence  w  .t^  so  con-  ! 
tr.-idictory,  no  I'l'iiii' n  C"id  1  Ix.-  come       fri  in  the  cvi^'cncc  of 
o'her--.    But  it  was  not  tili  aUiut  ten  year^  a  »<',  «hen  I  was  so  ' 
circum:  tanccd  that  I  c  uld  (iriipLrly  ^  u  iy  wave-acti<in,  and  after 
IX  years'  careful  ob  ervati  11  0.1  the   imth  cast  coat  of  relaad,  I 
that  I  fuutul  that  tidid  currents  wetc  (he  priiicii  al  motive  power  ;  I 
arid  on  .again  reading  \  hat  had  Ucn  ui.t^eti  on  the    u"  jcct, 
that  I  f  'U  ,d  thai  m- u  Iv  ail  the  a^vivati  -  for  ilie  driftage  u{ 
sea  lieaches  l>y  wind-wavc>  haii  st.iuiel  on  heaches  -cU-rt  iht 
m,  ,'  iOidiHUOtii  anJ  /liVcr/uI  -.L-in.is  .i.i.  J  i/i  io»;un,  wn  %i'ith 
i'le  yiiKi'  lrA-  iiirriiif.    .-\s  the  re.  u'H  of  my  ul>sr~rvalion3  have 
been  ])ublishc-<l  in  (he /V('C(-f</V'/.,''j  of  ilie  l  oyal  Iii-h  .\c.idemy, 
English  and  Ir  sli  In  titnli  .>t  %  .4  Civil  Knginetrr-.,  the  (icolc^'cal 
.1;  cic'ies  of  L  ivi  in,  DuMin,  Ac,  linrin..;  the  last  .six  tr  eight  I 
years,  it  is  iui.,cce-ssary  to  repi  at  hen.  hcic.    I  would,  however,  I 
poiiil    is:  that  when  there  arc  (-ny  \s  iid-waves  and  no  tidal 
currents,  ihc  beaches  rs  a  general  lulc    re  l  anVcd  up,  but  do 
not  travel  (the  writer  in  Nati  ke  .sccnw  to  have  observed  this,  1 
but  dr^es  not  apjiejir  to  seethe  impoi  tai.cc  .if  it).    This  may  be 
seen  in  the  tidcks-  .Meditcr  nca:',  us  pointed  rut  1  y  the  late  [ 
Dr.  AnstcJ  in  hi.  pnptr  ot^  the  i.ngoosis  at  the  licha  of  the 
kh^ine  ;  it  may    Iso  le    eeii  in  M,  le  iinlje,  or  any  nthrr  I  .ly 
whce  there  is  a  "loid  of  the  tide    Ijui  nj  tid.al  current;  .xiisl 
in  the  ditfcretit  l'rc.->hwaler  lakes,  uhcn  the  wind -waves  nre  the 
w/t  ra  >tive  p  )wer.    I'ut  wherever  there  arc  tiilal  ciirren's  acting 
on  a  coa.st  the  b-  ach  inu.st  travel.    Such  ti  i  tl  enrrct^ts  are  those 
that  most  ]>crplcx  the  erect- 'rs  of  groynts.    It  there  v  as  only 
the   traveliing  augmented  by   w  .nil-waves,   tbe  erection   i  f  i 
groynes  woutd  be  very  l^tn^  tc ;  bu',  .ts  a  general  roli",  they  j 
•re  most  nec««Mry  where  there  ore  stronjj  tidal  currents  (or 
cotifliciing  currents)  due  to  the  regular  "flow"  tid<>,  "luilf 
outlier"  tides,  or  "on-khora"  lidM;  whidi «onflia(ing carrcnts, 
combined  with  the  Mttaa  ol  viad^vet,  let  Oem  be  direct  <  r 
as  "grmnd  s«-dl^,"  make  up  all  the  "  ottting^ut  tide*."  The 
greater  tbe  cooiplIcaTions  the  greater  the  "  euttlac  ot>t,"  and  the 
am*  inMiioai  mm  to  be  tbe  groyne*.  *'Fill»''r<caMlate  with 
Um  WMMnMS  bnt  rapidly  disappear  wfam  tbt  «M  cease*. 
I  pfawiBW  thtmfter of  ibewtklein  qyeitha  ii  f  wii  Mt  the 
grcfltcat  rfw  (rf  tide  aad  tbe  least  current  it  at  tte  ■■head!  of 


the  tides,"  while  the  leatt  rise  .nn  l  greatest  current  is  at  the 
I  "nud.ll  .  r  hinge  lines";  and  I  wookl  Ik  interested  to  knou 
I  uhcrc  peruuoeilt  beaches  accamu! lie  in  the  latter  localitie<:, 
'  ^om  what  I  have  *Ma  tbo^e  that  fnnn  rapidly  di-appear  n  hct> 

the  wind  cevei.  C.  11.  Kin  ahan 

U.li.  Geological  Sunrejr 


Glaciation 

In  Xaturf..  vol.  xxiv.  p.  364,  I  sec  a  notice  of  a  p«f>cr  by 
Dr.  Woeil'tTon  the  ginci  d  cliu.ate,  in  » hich  it  i-  ^bon  n  that 
"  the  difference  of  m.an  tenii-)eratiire  at  the  lower  cti  is  of  glacier^ 
(in  different  parts  of  the  w.irld)  reiichcs  fully  20  .  '  I'bis  inigb' 
be  expccttsl.  The  extent  '  f  glacia  ion  dc.  cin's  nut  at  all  on 
mean  or  1  n  winter  le  v|>cra  ure,  but  c'l  ii  lly  on  .-uinincr  tern;  c- 
ratur<*.  Fcrji'ual  iuou  means  snmnur  -now,  -0  th.at  .suniincr 
temjieraturc  is  what  dcteruiines  the  extent  of  the  snow-  fiedds 
remaining  unmclted  in  the  uramcr,  and  coi.se' iu«  ntly  of  the 
){Iacicrs  which  are  fed  ly  she  smw  fields.  The  extent  i  f  glacia- 
tion is  at>:0  much  iatluenced  by  the  ajnount  of  hn  .w-fall.  All 
this  it  i-taled  in  Forties's  "  Nofwajr  and  its  Glacii  rs." 

Joseph  John  Mukphy 

Old  Foige^  DmmBiiy,  Co.  Antrim 

Yellow  OUtt  In  Fog 

SciME  years  ago  I  wa?  staying  at  an  hotel  on  the  Lake  ■  f 
(-'onstance.  One  morning  a  log  c.i"  e  on  m  iiicli  coiri[  lete'v 
obseuted  the  1  p.'o  ito  -hore,  but  h.  ol-.ing  thtoui,h  a  strip  ^.f 
yellow  g'avs,  which  formed  the  border  ot  the  uindn«-,  I  wii 
able,  to  my  surprise,  to  .see  it  diMinctly.  I  presume  the  ytllow 
gla  s  chokeil  the  blue  rays  reflected  by  the  f  ig,  jitsi  a,  a  .V  o  I'i 
pri-in,  helii  at  the  proper  .".ngle,  chi-kcs  tbe  t.UN  nllcctesl  fn  m 
the  ghi  s  .mil  eii.'iblfs  u-  to  ce  clc.-irty  ti  e  I'lcliirc  1  eliitiJ  it.  l~*n 
n.y  w.iy  h  inie  I  stopjwd  in  Tatis,  nnd,  hapjicning  to  call  on  one 
of  the  princij  al  opticians,  mcntii  nrd  the  circumstance  to  hitn. 
lie  forthwith  showed  me  a  nav:d  telescope  previt^ei  with  a  cap 
at  the  eye  end  containing  a  yellow  gla«s,  which  ccnld  he  removed 
at  pleasure,  I  should  Tike  to  kiK>w  if  the  anae  eiatple  con- 
trivance has  crer  been  ued  in  our  ow  n  n.-.vy.  R. 


The  New  Museum  of  Natural  History 

In  y  nir  ar  1  le  on  "The  New  Mu  eum  of  N  itural  IIi-.tiry  " 
(N  \i;  ftr,  v  «1.  XX  ii.  p.  549  tt  xiy.)  it  is  stated  that  tbe  ^peei- 
uicn  .>t  .1  r ,  !s,<\'f>lttyx  matntra  mxhc  Uritlsh  Ma  cum  is  he.'dbss. 
Will  you  iXTmit  me  to  draw  attention  to  a  nodule  projecli.n^  from 
tbe  t  lab  in  which  tbe  fossd  lie-,  which  bears  a  striking  resein- 
blmce  to  the  ccreliral  pottion  of  a  bird's  skull?  It  is  ot  cyears 
.since  I  vi.-itcd  tbe  mu.^uiii,  but  I  recollect  feeling  .'atisfied  at  tbe 
time  that  the  ihmIuIc  was  the  mi  sing  head,  and  worth  wUIe 
disinter  ing  from  its  surrounding  -late.  E.  II.  PRIsr.LE 

Calicut,  July  ;i 

[The  n  dulc  n  ftnid  to  !  v  i-wx  c  rre  poniient  is  v, cU  known, 
rnd  has  been  frefi'.ifi  t')  ctitir-,  ni.  Mr.  John  Kvan-,  P.C.L., 
F.R.S.,  drew  attention  to  ii  in  an  article  [  ubli^bc-d  by  him  in 
thi'  Xafurtii  Hislffry  Rr.>:r.\  18/15,  pp.  415  421  :  '"On  pot- 
tions  of  a  cranium  and  of  a  jaw  in  the  ^lab  cnntaitiing  the 
fossil  remains  of  the  Ar,  '.•  r.^tli^yx,"  .Alihotigh  the  e  fnu;uifnts 
wl  leh  occtir  in  the  dab  in  que  tion  nndoutitcdly  bclongto  ,-/r,  'j.f.i. 
/,'<■>■_;•.»,  )et,  as  -tatcd  in  our  aiticle,  vol.  xxiii.  p.  551,  "  lie 
original  si  CL-.mcf,  desciil  e  !  1  y  I'rof.  t.J»cn  is  hc.idlc-s,"  whccas 
the  newly-oi'-eoveii  1  Merlin  specimen  h.Ts  tbe  bend  entire,  it.d 
fairlv  well  preserved,  and  till  attached  by  the  iteck  to  the 
tnwk.— Ed.] 


On  tbe  Vdoclty  of  LIgbt 

In  view  of  the  rx]«rtments  of  Young  and  Forbes  on  the 
velocity  of  light,  and  of  the  article  pu'tili-hed  by  Lord  Kflylcigh 
on  the  ^ubiee',  it  may  not  be  out  of  place  to  ^tate  a.s  a  fact 
which  ccnicd  at  the  tim*  tix)  evident  to  require  special  mention 
in  my  paper  "  On  tbe  Vch^city  of  Light,"  that  if  the  trelocitv  of 
red  and  of  blue  light  in  ?.\t  differed  by  as  much  as  one-tenta  I'f 
I  per  cent.,  the  im.af;e  of  the  slit  which  served  as  tiie  source  of 
light,  instead  of  I  cing  white,  would  I c  spread  out  into  a  apec- 
truiii  v.;  iei>  ci  uld  ni  i  fa  1  to  t>e  observed.  The  U<tal  distlace- 
lacnt  in  tlle^c  cx]x-rimenl5  amounted  to  133  mill imclres ;  there- 
fore, a  I'ifTcrcnce  of  vcl  city  of  the  red  and  thehlne  rays  of  I -8 
per  cent,  would  neccs^-itate  a  spectrum  a '4  miUiuelica  in  length. 
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h  i  I  nccdl  ss  to  say  that  no  spectrum  VW'  observed 
facts  appe«r  to  be  utterly  irreconcilable*  wMl  tht  C 
drawn  by  Messrs.  Young  and  Korbc*. 

AlBBftT  A.  MlTHlHOM 

Schlucbsce,  rrn^sia,  Augnst  38 

Salmon  in  Preserved  Rivers 

Having  re  ific<l  for  f.f'nic  timi;  lately  near  one  of  our  salmon 
rlTcrs  which  is  at  preset  pic  civci!  1  v  a  club,  I  have  at  different 
tiines  had  convcr  ati  ns  with  wen  wh)  knew  it  lefore  its  io- 
called  [.rescn-alioi:.  'llity  all  say  that  when  they  were  i  liuwed 
to  fish  wlicn  ainl  li  w  thry  pl-a^ed,  tic  :u,ipl^'  of  I'l  h  »a  min.1: 
better  '\n  rcL;arti  I olh  tu  siic  anil  'luantity.  I'liey  acc  iunt  for  r. 
in  the  l')lli)\UMg  manner  :  -  Kirslly,  when  the  river  ua-.  free,  tin; 
pco]'lc  1  viny  iiiMr  used  to  1  nlc  ^pawni^f.;-! fi^  !jr  thch  li,  by 
placing  lirjji:  btoncs  acrcs^  llic  liver  and  throwin,;  grave!  where 
dcticic  it,  una  v>  here  p^.^vcl  w  as  naturally  they  u^ed  to  kosen  it  *  illi 
fork  nnd  1  •mo\c  tin-  large  b'.ones.  Sectindly,  they  used  to  wati.h 
the  li  U  at  sio.wii  ii  ;  lim.-,  and  catch  and  kill  all  very  large  fish, 
tay  abcut  16  to  30  1  s.  «e  ghf,  after  liii-y  had  p»rlialfy  or  wholly 
finished  >pau  nin^.  as  they  say  the  lar^e  fish  destroy  the  salmon 
fry.  Neither  thi>  nor  the  formation  of  span  ning-bedi  u  done 
at  present.  W  ould  the  abure  rea  ons  accouBt  for  thedimiaotioa 
in  ih.-  size  a  id  uumlicr  of  salmon  caught  in  our  nttn  i  llic 
diminution,  in  the  river  1  speak  of,  cannot  be  accoanted  for  by 
poUntion,  as  die  namber  of  bon  es  near  eooqjh  to  send  tbcb^ 
oniiiage  into  the  river  is  too  ^mall  1 1  n  fleet  it.  and  ■»  tht  river 
htt'*  vay  qirick  fall  and  rocky  led,  it  U  wc^etx  le  sH^very 
ii|rfd  tteei  iaA  ftD-i  la  qfiaatitjr  of  wtfer  that  would  pfmnt  any 
*     '    iBecimeDf.  F.  C.  S. 


New  Seismometer 

Ih  Nati7KK,  vo'.  xxiv.  p.  113,  th^re  is  a  notice  of  a  new  feis' 
mometer  m  hich  has  several  ad>-a]itai:cs  claimed  for  it.  Mishi  1 
sngi;e<t  what  seems  on  obvious  and  iii)|K>rtant  improvement?  As 
a  rule  pendolouis  canrvot  record  vtrtical  or  oblique  motions,  and 
yet  these  are  often  the  m>'t  necessary  and  valuable  to  record. 
I.  To  dj  this,  an  !  yet  as  easily  allow  of  lateral  regi-tration,  1 
would  say,  tupfior.  a  heavy  (leaden)  Itall  of  >i.me  100 IIj^.  by  a  }o 
or  40  feet  spir.il  t  r  ntltbcr  >pring  of  >uital>Ie  stren  ,'lh.  It  will  lie 
f -  Und  that  a  very  c  n  iilcral;le  amount  of  ver  ical  play  can  l.\Uc 
plice,  especially  veitical  effort,  ere  the  ball  can  W  alTected,  ami 
that  literal  i<lay  «.  f  the  support  will  prolucc  very  little  effect 
indcol,  unli  vs,  a .  i^  moM  uuIikcIv,  the  nMtio  i  ii  prul  jngcd  and 
is  i\  >i.'iniiou^  in  mc  iiin.c'io.1.  2.  Around  the  sph- ri',  and  at  a 
very  short  distance  fiuin  i:s  surf.icc,  r-uird  mds  actu.iti.d  like  the 
ltey  ji!u.^>  of  a  c  jrne;  .Trc  ^Uj-porif li,  say  at  every  30  all  tv;r 
the  ^urf;^ce,  toiitacl  "  ilh  any  une  ■  f  v  hic'i  w  ill  electrically  record 
/<W,  and  the  fK'iiid  .i  iatheJ  to  the  )i'u:i-c  rcc<ir-l  diitafiCC  of 
Stroke  on  tcvolvinj  paper  attached  to  plunger  lulie. 

Asaai,  July  6  S.  E.  Psal 

THE  BRITISH  ASSOCIATION 

'T'HE  actual  number  of  persons  who  attended  the  York 
Meeting  of  the  Britisa  Afsodation,  as  announced  at 
tbe  last  meeting  of  the  General  Committee,  was  3556; 
divided  between  272  old  life-members,  27  new  life-mem- 
bers, 312  old  annual  members,  175  new  annual  members, 
1252  associates,  514  l.idies,  and  24  furci,,'ni,  r^.  The  st\cn 
previous  occasions  on  which  this  niiiubcr  has  been  ex- 
ceeded wen:  :— Ncvrcastlc-on-Tvnc,  1863  i,'?33>);  -Man- 
chester, (3138,!;  Liverpool,' 1S70  (2S78/:  Lath,  1864 
(2802/;  Glasgow,  1876  (:7rii;  DuMai,  1S7  :  .'575); 
Aberdeen,  |R59  (2564).  'I  be  nundxr  fell  below  1000  at 
Cambridge,  l'l)mouth,  Southampton,  ipswirh,  Hull,  and 
Saransea.  1280/.  were  paid  out  by  the  Council  for  scien 
tific  purposes  after  the  last  meeting,  a  larger  sum  than  on 
any  occasion  since  1873;  while  between  1873  and  1861 
that  sum  was  always  exceeded,  ud  at  Nonnch,  in  ili68, 
it  amounted  to  1940/. 

The  following  foreigners  were  present  at  tbe  meet- 
ing:— Professrs  Barker  of  Pennsylvania ;  Bergeron, 
Paris ;  Hojanowski  ;  Carbonneltc,  Brussels ;  Chemin, 
Paris  ;  Crai^,  Johns  Hopkins  Universi;  ,-,  I'  S.  ;  Dohm, 
Naples ;  Eadi,  St  Louis,  U.S.  ;  Gariel,  I'aris  ;  Dr.  Asa 


Cray,  Harvard  Univer-itv  ;  Halphen,  I'aris;  Dr.  Kdwin 
Hali,  Baltimore,  U.S. ;  liiibrecht,  Le>dcn;  Prof- \V.  \V. 
Johnson,  Annapolis,  U.S.  ;  Prof.  O.  C.  Mar-h,  Vale 
College;  Mos:r,  Herlin ;  I'rof.  H.  A  RowlanJ,  U.lti- 
more ;  Stephanos,  Paris  ;  Sturm,  Miinster,  Westphalia  ; 
Prof.  H.      Whitney,  Behnt  CoUcsb^  Wisconsin,  U.S.A. 

We  ought  to  have  stated  in  our  report  of  the  doings  of 
the  Association  in  our  last  number,  that  Prof.  Huxley's 
lecture  on  Palffontotogy,  which  we  gave  in  the  same 
number,  was  delivered  on  the  evening  of  Friday  the  9th. 

Nearly  350  papers  or  reports  were  read  before  the 
scN-tral  sections.  Of  these  the  Physical  and  Matbe- 
iTiatica!  Section  received  89;  tlic  Clu.'niic.il  Section  49! 
ticoloKy  59;  Biology  79;  Geo^r-ij^hy  16,  Economic 
Sc  cncc  and  .S;a'.iN'.ii^  and  .Sltchani:al  Science  29. 
Oi  the  papers  m  .Se-tion  \  23  related  to  Ilicctrieity ;  :i 
were  Mathematical;  <  ptic-.  claimed  12;  Meteorology  n  ; 
.Astrono.ny  and  Physical  Gcogr  phyi2;  Heat  5  ;  and 
miscellaneous  |)h)s;(  al  subjects  5.  <  f  course  pro  ninent 
subjects  of  interest  were  electric  lighting,  electric  mea- 
surements, and  1-aure's  cell>.  Such  subjects  were  tho 
roughly  ventilated  by  discussions  both  in  Section  and 
Cfflwrnitt/W,  and  more  intimately  daring  the  thousand  and 
one  oppoctimitiee  for  interchange  of  ideas  which  occurred 
in  the  afternoon  and  evening;.  Again,  tbe  storage  of 
energy,  the  nature  of  meteoric  duit,  the  existence^  of 
intra-Mercurial  planets,  the  lunar  disturbance  of  gravity, 
the  nature  of  cnloiirs,  and  the  contact  t'le  >r_,  were 
each  severally  discustcd.  Among  the  4*  Chemical 
papers  scvcr,»l  the  iretical  m.iltcrs  were  introduced — 
spcci.iUy  the  atomic  t'lcory,  chtmical  nomcnclaturi', 
vapour  densities,  molecular  wci^hti,  McndclcelTs  law, 
and  molecular  attraction;  processes  of  analysis  anl 
technical  ojKrations  were  described,  and  new  c^pcr.- 
mcnts  were  explained.  Of  course  a  good  deal  of  the 
geological  work  bore  reference  to  ^'orkshire,  especially  to 
the  evidences  of  glacial  action  which  it  presents.  The 
geological  papers  were  of  a  very  general  and  interesting 
character,  and  embraced  every  branch  of  the  sabject, 
from  the  vulcanology  of  Japan  to  the  minerals  found  at 
Laurium,  and  from  the  Cheshire  salt  beds  to  the  evolution 
of  the  Plesios  iurus.  Section  D  fiimished  a  lar>;cr  number 
of  papers  t'lan  any  other  Section  except  but  v  c  must 
bear  in  mind  that  it  rLnlly  -onsists  of  three  sub-sections, 
devoted  respectively  t  ■/■(olugy  and  Botan\,  Anatonn 
Physiology,  and  to  Anthf>poi  .l;.'.  The  latter  buhiett  !  .i> 
developed  cxlraoidi- ar:l  ,  ir.<irc  itiui  half  the  papt  r^  e.ai- 
tributed  to  the  Section  were  read  before  this  Su'j-Scction. 
The  report  of  the  .Anthropometric  Committee,  which 
evoked  a  good  dc  i!  of  disca>sion,  wai  read  in  the  Sertion 
of  Economic  Science  and  Statistics.  In  lliis  -section  Mr. 
Grant  Duff  delivered  a  very  able  address,  which  was 
watmly  received.  A  tendencv  to  introduce  matter  which 
has  a  political  bearing  and  wDtcb  may  be  discussed  from 
a  pohtical  standpoint  is  sontetimes  apparent  in  this 
section,  and  should  be  carefully  gtiardeci  ag^nst  by  the 
Committee.  The  Mcch.inical  Section  furnished  .some 
inipor;.int  reports  on  pa'c.  t  ]aw5,  wind  pressure,  tides  in 
the  lln:.;h»h  Ch.umei,  and  the  steering  of  screw  stea  ncrs. 
Here  also  were  paiieis  on  the  dilTerent  forms  of  electric 
lamp,  the  elcctricil  ir ms'iiission  of  force,  and  the 
illainination  of  li;;'i;hi,;ir..  . 

Thus  it  will  be  ?cei;  tl;  t  all  the  prominent  subjects  of 
science  have  rccei  i  d  '.In  1  share  of  attention,  and  at  the 
hands  of  one  or  other  of  tbe  sections  have  been  either 
expanded  or  discu  <'e  i.  The  hiterebange  of  ideas  has 
been  incessantly  going  on,  and  many  men  have  become 
acquainted  who  might  otherwise  have  remained  unknown 
to  each  other  for  years.  Some  500  sdentific  men  haw 
been  gathered  together  from  vartait  paitt  of  the  Britirh 
Islandi;  and  some  2000  persons  have  been  brought  face 
to  face  with  the  burning  scien'tfic  questions  of  the  day, 
and  have  had 
resuscitated. 


new  irncro  ts  .iwa'  cn-'d,  or  oil  knowledge 
There  can  be  little  doubt  as  to  the 
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expediency  of  continuing  the  work  of  the  Association,  if 
it  Keep  at  all  near  to  the  standard  of  the  York  meeting 
The  Gcrmin  Society,  founded  nine  yeari  before  our 
.'  ssociation,  and  its  prototype,  still  continues  to  meet 
annually;  and  scientific  congresses  are  beconing  more 
•nd  more  general  ever>-  yc.ir  in  Europe. 

Quiada  h^s  l>cen  proposed  as  the  place  of  meeting 
for  1885.  Tlic  difficulties  of  time  and  place  and  ex- 
pense are  iar  leas  forinicUble  than  they  appear  at  the 
«utsst  Gr«U  feeillties  WNdd  be  put  in  our  way  by 
tteemboet  compeales}  aiid,  caoe  arrived,  the  Colony 
would  receive  us  iritli  open  aniu.  Again,  tlie  Ame- 
ikans  wish  us  to  join  their  Aseocietion  on  some  con- 
venient occasion,  and  tit>n>pos  dt  this  a  practkal  Ame- 
rican obierved  a  few  d ijs  since,  "From  the  moment 
/oa  set  foot  on  .\merican  soil  to  the  moment  of  de- 
parture, you  should  not  put  down  a  cent."  One 
Other  fact  re  nains  to  be  noticed  in  regard  to  the  York 
mectiiv:-  Thirty-four  locil  societio!;  and  institutions 
were  represented  at  the  meeting  by  forty-nine  (ieleg.Ues  ; 
and  the  Council  have  under  con  jideration  the  conditions 
under  which  these  delegates  were  present,  and  their 
object  in  attending.  Cannot  tlie  Association  do  some- 
thing for  them  ?  Cannot  some  organisation  be  introduced 
to  imeeace  the  local  societies  through  the  Association, 
and  cannot  a  oommittee  ci  delegates  be  appi^ted  to 
discuss  natten  ccoiiected  with  ueir  respective  institn- 
tionsr 

REPORTS 

Rtf>ori  of  the  CommitUe,  (onsijtin,;  i'/  Dr.  f.  //.  Ghi  {;!,^nt- 
Dr.  iV.  f.  K.  IhJ^klnson,  .1/^.  'Ca<-!fU^tt  mUiami,  an! 

Dr.  P.  P.  /hJijii  [secretary),  a/i/^jiii.^-J  for  the  purpose  of  inv:i- 
tii^atiHi  t/u-  MdhoJ  of  Determmin.;  I'le  ^p^.xtfie  PrfrcutWH  of 
SjIUs from  their  SahtUom. -Six.  1'.  f.  lieil^Mii,  D.Sc,  read  the 
Rcjwrt,  .ind  t.itcil  th.al  the  object  'if  thi-  rcpurt  wi-i  to  sub. nit  1 1 
further  cx.iiuiii.itiin  the  mcth  4  pnp  v-cJ  some  years  ■  1'. 
MeS'.r-.  Glad.tme  and  Dale.  Acc  ■nling  to  this  inelhtKl  the 
specific  rcfr.icti  Mii  uf  .n  M_did  may  l.>c  deduced  from  th.i!  uf  a 
suluti  )a  c  tntainin^  pri  vid'.Nl  the  --pecilic  refraction  of  the 
solvent  i>  known,  ai  al  o  th.it  i^f  the  sijlution  and  the  c  inipj^iiiion 
of  the  ^ulution.  The  exi)cri:iient-,  of  which  an  account  is  given 
in  the  rep  irt,  appear  to  c  infirm  thi-  -utcmenl  of  the  al>jve- 
mentioned  au;h  )r->.  The  fir>t  o-c  ex.iininc<J  «  a^  that  of  li  |uid 
phenol.  It^  -.ji-xitlc  rcfr.ic-i  111  f  :r  ."i  r.iy  of  hjjh!  of  infinite  wave- 
length wa.  dctcnni.icJ  .11  40"  .iiul  .t5'.  The  value-.  otit.iincd  for 
the  >|>ecilio  rcfr.acti  m  of  lif[uid  phon  il  at  40"  and  45*,  '4850 
and  '4848,  are  ci  )-ely  .i|ipr oxim.ite  t  >  th.it  ubliincd  by  Ilruhl 
(fjurn.  Chen).  S  :>c.,  a!)  1.,  iSSo,  ]>.  7S2)  for  i>hen  >l  at  20*,  viz.. 
Further,  the-iC  re  ult-  .ijjrcc  very  v*ell  with  the  mean  of 
tlie  specific  rcfraction>  obtained  from  the  alcoholic  and  acetic 
adds  solution-.  The  specific  refraction  of  rock-sdt  in  the  solid 
Slats  hwalio  been  determined  and  compared,  wiUi  it>  sj^ecific 
nftasdoB  as  dsdnced  from  its  aqueous  solutions;  and  it  wa^. 
feead  dut  'Out  spseUic  refraction  obtained  from  the  atjueoui 
Sotadoa  ii  labitantiailjr  lbs  same  a-s  that  obtained  from  a  iK-i^m 
of  foefc-salt.  Ferther,  the  specific  refractions  of  fnasd  lx>rax 
and  boric  acid  bave  been  detnniDed,  and  in  Uiete  easts  also  the 
spedfie  Kfiactioa  obtabwd  fkesi  tbsir  aqeeoas  selatioiis  was 
fuoad  to  be  approainiat^  the  laaie  as  tte  speeifie  nfr^^ 
fused  bona  SJM  boric  acid.  The  indices  of  fn«d  bonx  and  of 
fated  bone  add  were  datsrmbMd  brneam  of  prisaw  of  Aesc 
OMlcrisK  wbidi  were  estt  b  a  aiould  of  diver  plates  end  after- 
wards ground  and  poli«hed. 

Report  of  Cjn'.ni/.'.-e  on  Meld'rie  Dust,  by  Prof.  Schuster. — 
This  Coaimiltec  wxs  appointe<l  for  the  d  >nblc  purp  )se  of  exa 
milling  the  obs-ervations  hitherto  rccordci  on  the  subject  of 
meteoric  dust  an<l  of  discussin,;  the  |>ii-ibilily  if  future  mjre 
systematic  investigation  .  \\  ith  regard  to  the  lirit  p  jint  vvc  n  ite 
tnat  in  a  paper  pre-.en;cd  tu  the  Roya!  A'jtronornical  .Society  in 
1879,  Mr.  ka  iyard  ha-  f;ivcii  what  appears  to  be  a  pretty  com- 
plete acc  lurit  of  the  known  oliservations  as  to  the  presence  of 
meteoric  dust  in  the  atmosphere.  It  appears  that  in  the  year 
1S52  Prof.  Andrews  found  native  ir  m  in  the  basalt  of  the 
Giant's  Causeway.  >«' irdenskjol  l  found  particles  of  iron  which 
in  all  prolxability  had  a  cosmic  orijjin  in  the  snows  of  Finlanil 
ami  t:i  the  u.-f  field  of  tlic  .Arctic  regions.  Dr.  T.  L.  Phipson,  and 
more  recently  ^s:^audie^,  found  similar  partidcs  deposited  by 


the  winds  on  plates  exposed  b  diftarealleeBBdes.   FlnaUy,  Mr. 
J  oha  Hnnay  discomed  nufastie  parddss  laised  from  deposits 
at  the  bottom  of  (be  sea  bv  H.M.S.  CktUt^tir.   These  particles 
were  examined  by  Prof,  Aleasnder  Herscbd,  who  agreed  with 
Mr.  Murray  ia  aicribiqg  a  eosmic  or^in  to  them.    For  fuller 
detaik  and  allRiiersaces  we  naut  rtfler  to  Mr.  Ranynrd's  paper. 
There  eannot  Im  aay  doubt  that  magnetic  dust,  which  in  all 
probability  derives  Its  origin  from  meleon,  has  often  been  ob. 
served,  and  the  question  arises  hi  what  ntf  we  can  inereaae 
our  knowledge  on  these  poii>u  to  an  appiwable  extent.  A 
further  series  of  ocesdonal  observations  would  ie  all  probability 
lead  to  no  resuh  of  great  value,  unless  they  were  carried  on  for 
a  great  length  of  ttme  in  suitable  places.    Meteoric  dnO,  vre 
know,  d  )cs  fall,  and  obscrvati  jns  ought  if  possible  to  be  directed 
rather  toward-  an  approxitiiate  e-tiaiate  of  the  qu.intity  which 
falls  within  a  g  ven  time.    Difficulties  very  likely  will  be  found 
in  the  determmation  of  the  locality  in  which  the  observations 
should  be  conducted.    The  place  ought  to  be  sheltered  as  much 
as  pos-'ible  against  any  ordinary  dust  not  of  meteoric  origin.  The 
lonely  s]wU  best  fiUed  for  thesw  obsemitions  »re  generally 
accessible  to  ooeaaiooal  experiments  only,  and  do  not  lend  tbem- 
sclves  ea-dy  to  a  regular  series  of  observation<.  Nevertheless 
experiments  continued  for  a  few  month*  at  some  elevated  spot  in 
the  Alps  might  lead  to  valuable  result-!.    The  Committee  would 
like  to  draw  attention  to  an  instrument  which  is  well  fitted  for 
such  observations.    It  was  devised  bjr  Dr.  Pierre  Miquel  for  the 
purpose  of  examining,  not  the  meteoric  particles,  but  or,^ic  and 
organised  m.a?ters  float inz  about  in  the  air.    A  descrijHion,  with 
iltu  tr»tions  w-ill  be  found  in  the  .4nnutTire  .Ic  Mcnt  'itris  for  1879. 
Two  forms  of  the  in«.trument  are  given.    In  the  first  form,  which 
is  only  adapted  to  iJcrmanetU  pLices  of  obscivati  >ni,  an  is  >ira'c  r 
draws  a  quantity  of  air  lhrotit.;h  a  line  h  )!e.    The  air  impiu^e* 
on  a  plate  coatetl  w  ith  glycerine,  uh  til  rij:.i.ns  .11  s  ilid  nvatter. 
By  ruc  in>  of  this  instrument  we  inay  detcniviiio  the  qua  itity  of 
■^  jli  i  particles  within  a  given  v  i'.ume  of  air.    Tlie  sccom!,  more 
putabK-,  form  docs  not  allow  such  an  accurate  quantitative  air 
analy-iis.    Tli.-  instrureut  is  attached  t  j  a  wea'hcrc  kk,  and  thus 
i,  alv^.iys  directed  a;;;,!  i  t        wind,  which  tr.iveriea  it,  and  de- 
|H>sits,  as  in  the  othcT  ;     n  uient  form,  it--  solid  matter  on  a 
glycerine  plate.    .An  aneir. m  uter  placed  in  the  vicinity  serves  to 
give  an  approximate  idea  of  the  j-.ia-uity  of  air  which  has  (ussed 
through  the  apparatus.     The  e  iiistru  aents  have  been  called 
acroicopes  by  their  inventor.    It  is  likely  that  the  -econd  form 
given  to  the  api>aratus  will  be  best  fitted  for  the  purpjsc  which 
the  Committee  has  in  view. 

Seventh  Report  of  the  Committee  on  t'nderiycun.i  H'Mer  Sup 
ply,  amsistimsi  of  Prof.  E.  Hull,  the  Pet:  II.  II'.  Cr.-i.iey,  dpt. 
Douglas  CJ/on,  CP.,  Afr.  fames  Ghxtsher,  f.A\.S'.,  Prof.  G. 
.1.  Lebmr,  Mr.  If.  AMj'trur,  .Mr.  G.  //.  Morttn,  Mr.  iV. 
P.n^elly,  Prof.  J.  Prtstwtih,  Mr.  James  Plant,  Mr.  James 
Pa'ker,  Mr.  T.  Roiertt,  Mr.  S.  Stogie,  .Vr.  G.  J.  Syitums, 
Mr.  II'.  Il'hitaker,  was  read  by  Mr.  C.  E.  de  Ranee,  of  II.  Si.' t 
Geologiea!  Suney,  the  Secretary. — The  Committee  was  ap- 
pointed in  1874  at  the  Helfast  Meeting  of  the  Association,  with 
Prof.  Hull,  LI..D.,  F.R.S.,  as  Chairman,  and  Mr,  De  K.ince, 
F.G.S.,  as  Secretary  and  Reporter;  its  six  jwblisl.ed  reports 
occupy  1 25  ixiges  of  the  Society's  Proceedingt,  and  the  results  of  the 
inveNtigatio  isof  the  Committee  show  that  the  Permian,  Triaidc, 
an  1  Jill as-ic  formations  of  Englmd  a  id  Wales  are  cap.-iMc  of 
absorbing  from  five  to  ten  inches  of  annual  rainfall,  giviiif;  a 
daily  average  yieU  of  from  200,003  to  j,o^,ooo  gallons  per 
square  mile  per  day.  The  area  injcupicd  by  tliese  forniatioas 
i-,  in  rmtiJ  miaiber-,  Permian  and  Trias,  MjOO  square  miles, 
and  O  ilites,  0600  square  uiiles,  cipAble  of  yielding  1720  mil 
li  jns  and  1320  milhoii  gallons  resix-ctively,  at  the  lowest  rate  of 
als  irption,  or,  united,  a  supply  for  loo  inillijn  (veople,  at  thirty 
gallons  a  hea  1.  Mr.  Dc  Ranee  then  <lescri*)cd  the  water-bcxring 
condition  of  the  Yorkshire  area,  and  sLited  that  tin'  investigation 
would  no«  be  extended  to  all  the  porous  rocks  of  S  luth  Britain. 

Prport  on  the  Earthquakes  of  Japan,  by  Prof.  John  Milne. — 
The  author  arrives  at  the  following  conclusions: — I.  That  the 
actual  back  and  forth  motion  of  the  ground  is  seldom  more  than 
a  itv.-  milhinetrcs  (usually  not  equal  to  imm  ),  even  though 
chimneys  have  fallen.  2.  The  motion  usually  commences 
gently,  but  is  very  irrc^lar.  3.  The  number  of  vibrations  per 
second  usually  vary  between  three  and  six.  4.  During  one 
shock  its  dirtcti«H  of  motion  m-iy  be  irregular.  5.  EUist  and 
«est  vibrations,  :«  recorded  in  Ycdo,  have  in  some  cases  been 
shown  by  lime  ob  ervations  to  have  travelletl  up  from  the  south. 
6.  Many  of  the  shocks  which  visit  Ycdo  appear  to  have  come 
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fram  die  district  which  it  huilted,  and  wMdi  dio«rt  dbdaet 

evidence  of  very  recent  elevatkm. 


ted  for  tie  furtm 
by  Mr.  yiH'.-^nut 


Stcomi  Refert  of  the  Committtt  consisting  of  Pre/.  P, 
Duntan  and  Mr.  'G.  K.  Vine,  affoin 
porting  OH  Fosul  Pclyzoa  ;  drautt  up 
is  divided  into  ihree  suWivbions  : — 

1.  Cheilostoma,  Bark.  =  CtUifmiw,  WxttahtT^. 

2.  Cydotltmakt,  „  =■  TMul^fmm*,  MUoa-Kd.,  fUguum, 
Johnston. 

3.  Ct<nostomala,  „ 

llie  f oUowIng  terms  ar«  nsed  in  thii  Report  la  dcicfibii«  the 
genera  :— 

ZoAMOll.<--"Tb«  oompodta  ■traetwe  foniwd  by  repeated 
femmntioo  "  «  Pfllyaouliim  mmI  FolypUiOiB  of  rathora. 
ZoacwH  or  cell.—"  The  chamber  m  vbidi  the  PolTpSde  is 


^^WBCIUM.— '*Hie  common  dermal  tyttem  of  a  colony." 
AMlicable  alike  to  the  "Frond,"  or  " Poiyioarr," of  Fene- 
■Idh,  Polypora.  Phyllufora,  or  Synocladia :  or  to  die  associated 
Zooeci»«ul  their  connccttng  "interstitial  taMtlL"  of  Ctriopora, 
Hypliasmapora,  and  Ardiaeopora,  or  spcdes  ailM  to  thoe. 

Fkkkstrulbs. — The  sqtiare,  oblong,  or  partidly  rasBdcd 
openings  in  the  «o*rium— t'y  fum  eellulariBsi^mtiitf^ 
of  Fencstdla*  PobpCfl,  and  species  allied  to  these. 

FmUTKiB  ap^ued  to  similar  opening'^,  whenever  cottnected 
hy  the  genera!  substance  of  the  zoariuin— as  in  Pbyllopora, 
Clathropora,  and  the  Permian  Synocladia. 

Branches.— The  csLL-bcaring  portioBs  of  the  soarinm  of 
GUuconomc.  Fenestella,  Polypora,  or  Synodafit ;  or  the  off' 
diootl  from  the  main  ;tem  of  wf  if  eeici. 

GmmcixsH.—"  A  modified  aoaeiui  or  odl,  Mt  eport  tat  the 
purposes  of  reproduction." 

GONOCYST. — "An  inflation  of  the  i-urfacc  of  the  zoarium  in 
vUcli  the  cnbiyos  are  developed."  Modem  urms  from  the 
Rev.  Thoe.  Hiodii. 

Kif\<rt  of  the  Committee  on  Erratic  Bloeks,  drawn  up  by  the 
Rev.  li.  VV.  Cro.'i.^key. — Many  additional  instances  of  the  occur- 
rence of  erratic  bljcks  were  recorded.  Particular:!  were  given 
rc  -pcciiny  granite  and  sand&tonc  boulders  found  while  excavating 
for  the  new  dotk  at  Maryport,  Cumberland.  The  granite 
specimens  vary  in  size  from  small  jpebbles  to  a  ton  in  weight, 
and  arc  roanded.  The  Mew  Red  Sandstone  honMen  vaty  from 
half  a  ton  to  two  tons  or  more,  and  have  sharp  ai^ltt.  The 
nearest  granite  occurs  in  the  Kirkudbright^hire  HiOs,  on  the 
other  side  of  the  Solway,  fifteen  or  twenty  miles  distant ;  the 
New  Red  Sandstone  is  the  tlone  of  the  dattrict  Abcolderof 
Shap  granite  found  near  Filey  has  bom  ranorad  to  tht  Uni- 
TCHtty  Mosenm,  OiAnd.  U  caatad  as  Oolitic  ttrala  at  «  bcigiht 
of  aboBt  iw  CnI  abata  the  sea.  Tha  aaaratt  place  when  a 
aadleofueaaHcihancterisfoindit  lot  arika  diilaiit»  bear* 
Scwail'iiartbimatfcaBi  Filey.  ThaattenliaBofthacaBimittee 
•aa  teim  ly  PraT.  T.  McK.  Hai^  to  a  boaUer  af  poipbyritic 
hotridatttetiabaat^iiaartheontnorAB^eBaa.  It  It  chiefly 
iateceadDg  as  havhig  been  ooatidcied  an  inacribed  itone,  but  the 
amooed  dbaractcra  an  andiciy  daa  to  ledt  atnieturfc  A 
dalaikd  deaolpdoaof  the  peat  erratic  caHed  the  "  Holy  Stone," 
at  HandienMne^  Lewmttwhlre,  was  given.  Its  weight  is  about 
tawa^-ene  tooi.  tt  resti  00  a  denuded  iuifaee  of  the  Rhictic 
fill  Bal  it  III  The  bc^ht  from  which  it  travelled  la  about  400 
Jeet  above  the  sea,  and  is  situated  six  miles  north-west. 
The  present  height  at  which  the  block  now  rests  is  about  240 
feet  above  the  tea,  and  there  is  a  river  valley  between  these  two 
points,  moniDg  at  right  angles  to  the  line  of  transit  of  the  block, 
wUch  b  oohr  110  feet  above  the  level  of  the  sea.  Various 
gnmpe  of  bowdets  In  Leicestershire  were  also  described,  some 
containing  millstone  grit  blocks  derived  from  Derbyshire, 
which  must  have  travelled  about  thirty-five  miles.  A  catalogue 
of  191  blocks  in  the  pari>h  of  Ashwell,  County  of  Hertford,  was 
RVeo.  Ni^ne  of  these  blocks  are  local.  Their  general  deriva- 
800  is  from  the  Oolites  of  the  Midlands  and  from  the  Carbooi- 
faoos  and  other  rocks  of  more  northern  districts,  Ike  report 
coacladod  with  an  appeal  to  local  ofaierven  to  eiva  aieirtaHce 
in  catakfobic  the  lapidly-diMippcariag  emtie  Hodn  of  die 
country. 

Rtpcri  on  ThtrmaJ  CmdHtlwity  of  Cerimm  Radu,  ihcmng  aft- 
tialfy  tht  Ccol^al  AMOttftht  Immltmlimit  Iqr  Ptofc  A.  & 
Hcrschel  and  Prof.  LehoBr.— TUi  b  »•  tovcadt  asd  taal 
Report  of  the  Committee,  and  conpitaaa  niwai/cf  iIm  landts 
givaa  to  the  preceding  ones,  w&li  ' 


tions.  A  LiblMj;rat,l,ic.'>l  list  of  all  papers  on  the  s^ii'MCCt,  by 
Mr,  J.  T.  Dunn,  I;  Sc.,  is  given  a>  an  api  emlix.  The  api -ira- 
tttS  and  tpciiinrns  Liii;.l.>)td  (iiiring  the  investigations  ol  the 
Committee  arc  preserved  in  the  museum  of  the  College  of 
Phyrieal  Sdeaoe  at  Nawcasdo^a-Tyne. 


SECTION  A— Mathruaticu.  avo  Physical 

Oh  tht  r^ttHUUy  of  the  Exitttntt  of  iHtra'MtrrmruJ  Plantts, 
by  Balfoar  Stewart,  LL.U.,  F.R.S.— It  is  a  fomewhat  frequent 
specnlation  amongst  tho>e  who  are  engagjed  is  WMi-apot  naeaicb 
to  regard  the  state  of  the  solar  snrtwe  as  fafluewced  m  some  way 
to  iha  poaltions  of  the  planets.  .  ,    .  . 

In  owter  to  verify  ihi^  hypothesis  observers  have  tn-d  whether 
there  appear  to  be  solar  periods  exactly  coinciding  with  certain 
well-known  planetary  periods.  This  method  ha<  been  adopted 
by  ihe  Kew  observers  (Messrs.  De  l  a  Kne,  Stewnrt,  and 
Loewy),  who  had  an  unu.-u.illy  large  masi  of  material  at 
their  disposal,  and  they  have  obtainc<l  fr.jin  it  the  full  iwing 
results : — 

1.  An  apparent  maximam  and  muumum  of  Kwtted  ar« 
approximately  correipondlag  in  tlaN  to  dtt  pciibdioo  and 

apoelion  of  Mercury. 

2.  An  apparent  maxiu.um  and  mininium  uf  s)  ctted  area 
approximately  corresponding  in  time  to  the  conjunction  and 
opposition  of  Mercury  and  Jupiter. 

3.  An  apparent  maximum  and^  minimum  of  spotted  area 
approximtfely  correNps  n ling  in  tiaia  to  the  ooojioMtioa  and 
opposition  of  Venus  and  Jupiter. 

4.  An  aptarent  maximum  and  minimum  of  spotted  area 
approxitnately  c-TTCsjionflirg  in  lime  to  the  conjunction  aiid 
opposition  ot  Vcmis  .uid  .Mercury. 

The  Kew  iib-etver>  make  the  follo«ing  remarks  u;  on  these 
results :— 

"  Ihtrc  appe.irs  to  be  a  certain  amouTit  of  likeness  between 
the  march  <jf  the  iiumher*  in  the  f>  ur  periods  which  »e  have 
invcstiRalcd,  but  we  desire  to  record  this  rather  a-s  a  result 
brought  out  by  a  certain  specific*!  method  of  treating  the 
material  at  tor  disposal  than  as  a  f.ict  from  which  we  are  at 
pceaent  prepared  to  draw  conclusions.  As  the  invotigation  ol 
&ese  and  simikr  phenomena  proceeds,  u  may  be  hoped  that 
much  ligbtwill  be  thnNraiqion  the  canMa  of  nuMpot  period* 
icity." 

The  Kew  observers  have  likewise  produced  evidence  of  a 
different  kind  in  favour  of  the  planetary  hypothe>i.«,  for  they 
have  detected  a  j  eriuiicitv  in  the  behaviour  of  sun-spou  with 
regard  to  increase  and  diminuti 


ion  apparently  depending  upon 
the  ix  sitioii  ,  i  t  the  two  nearer  plancl%  Mcrcny  and  Vem^ 
The  law  seems  to  be  that  as  a  portion  of  4e  fon'l  SUrfacelS 
carried  bv  rotation  nearer  to  one  of  theee  two  Influential  plaoeb^ 
there  is  .V  tendency  for  5|X)U  to  become  leiB  and  disappear,  nbO* 
on  the  other  hand,  when  it  is  carried  away  frmn  the  neighboor- 
hood  of  one  of  these  planets,  thcr*  fa  *  tendcBcy  tor  ^wto  to 
break  out  :uiil  increase.  _  ^   

Rut  whatever  truth  may  be  in  diCN  flondBBon^  it  appeara 
to  l>c  quite  certain  that  periodical rcbUona  brtwrea  the  «ariow 
knoivn  planets  will  not  accowt  fbr  «ff  tba  >a-spot  ineqaalitiea 
with  which  we  an  acquainted.  Th^  mqr.Mopmit  for  some, 
but  certainly  not  fOT  aU.  For  dieie  are  iolar  inequabtics  of 
short  durai  ion  wWdi,  presuming  diem  to  be 
accounted  for  on  the  planetary  hypothesis  by  auppoung  tne 
existence  of  several  unknown  intra-Mercurial  pbnet& 

Indeed  these  short-period  inequalities  in  tnn.spoU  and  th« 
allied  phenomena  of  terrestrial  magnetism  and  meteorology 
have  so  augmanlad  tn  noBbcr  of  late  years  as  to  make  aome 
obMfwa  inriiBad  to  cpieadon  dieir  realiqr ;  while  Mhen  again 
resort  to  the  above^Bcndoned  hypothesis,  and  attribute  them  to 
intn-lfoeaflalplaBetaiy  agency. 

Tba  math  ltd  to  be  pnrawd  to  detecting  the  existence  ol  in- 
cqnaHtiM wOl  be  cas&r  nndaatood  faj  an lilnstration.  Suppose 
tiat  wt  iMd  n  ov  poeieHion  CKteaalve  laeords  of  the  tempera- 
IV«  of  die  eardi's  atmosphere  at  some  on*  place  in  middle 
and  that,  independently  of  astnoeoiical  knowledge, 
we  WCK  to  make  u<e  of  there  for  the  purpose  of  investigatmg 
the  natonl  inequalities  of  terrestrial  temperature  We  should 
begin  by  grouping  the  observations  aceormng  to  various  periods 
taken,  say,  at  small  but  definite  tiaM-blarvars  frr  m  each  other. 
Mow  if  onr  aeriflt  of  ohMrvadons  won  luffidenUy  nteuuve, 
and  If  aonaoncof  oarwioaBfnNvinptetrtbercf  tbbseriea 
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ihoald  correragnd  to  •  veal  ineqiulity,  wt  dKmld  expect  k  to 
evhibit  a  weUHMaed  and  pniiMBent  MactaatiaD,  whoae  depar- 
turai  above  and  bdow  tile  meta  ibooU  be  of  eomUeiable 

aionnr. 

Suppose,  for  insUnce,  that  m  have  Imnty^fiMir  points  b  mr 
sciiae,  aoi  ihat  we  croiip  a  long  arr^es  of  temperatm  obeerva- 
tiona  in  rawa  of  twenty  lour  each,  tlie  time^ntanoe  between  two 
conliflKnM  numben  of  one  vow  hcing  one  boar.  Tie  serie* 
wovM  thn  repitscat  the  neanaatardw',  and  we  iha«ld  aitbout 
d<]«bt  obtain  rran  a  final  nuunatioa  of  onr  rowi  a  ntailt  exh!- 
bitiag  a  prondneat  tempcntnte  dofitaatiim  of  a  wcill<4lefined 
character,  which  we  might  measare  {as  long  a»  we  Inep  to 
twentj-four  points)  by  >iinply  adding  together  all  the  depart it  e-. 
of  it i  various  [oint-.  fr  .m  the  mean,  whether  thes<'  p  .inU  lie 
a'xsvv*  gr  t>e]ow ;  in  fine,  by  obtainiai;  the  area  of  ihc  curve, 
which  i(  the  sraobical  re(iire$ejjtati.>n  uf  tha  incqaabty  ab)?e  and 
tariow  the  Une  o(ah«cis.<s  taVc;i  t  >  rcpre«ent  the  swan  of  all  the 
point^i.  Sappooe  next  that,  still  kecpln,;  to  ruws  of  twei.ty  f  >ar, 
W«  ah'rakl  mahe  the  tiune-iuterval  lietwcea  t«M  conii);uou« 
mcmSers  of  a  lowionewhat  (lilTercnt  frim  (^nc  hour,  ubcther 
greater  or  Iei»,  we  diwlil  now  in  cither  ca.^e  obtain  a  resalt 
eaiubiting.  whea  meaaored  as  above,  a  uoch  uoaller  ineqaaliiy 
than  that  given  when  the  iaterval  was  exactly  one  hoar ;  and  it 
n  even  poutble  that,  if  onr  aeries  of  ob»ervati«ii  weretnffieieatly 
ealenriTe^  we  sliaold  obtain  luadly  any  traces  of  an  laeqaallty 
whatever. 

In  tinr,  when  each  ro^  accurately  repreaeateti  a  solar  day,  the 
remit  would  be  an  inequality  of  large  aoi'sunt ;  but  whea  each  row 
represented  a  period  either  >li^htly  lessor  greater  than  a  day,  the 

rc-ult  would  })C  an  ino  |u.iliiy  >jf  sjiill  am junt.  Tbii  }>roce«t,  a* 
f.ir  .15  I  Invc  'le-icnbed  it,  is  not  new,  iius'iuich  \*  somethin  '  of 
thi-.  kind  mtt-t  1«  pur  wA  in  all  at  c  .ip:>  to  Jc;<*ct  incqutlities. 
In  the  pre-icnt  in  t-incc  wc  sh  uld  !>y  it  >  ra-an-,  after  he, towing 
e:Mnaoas  lab lur  in  variously  grou,iin^%  in  a.c  )rJ  ni;i:  with  a 
great  numbi'r  of  jKrioJ-.  taken  at  5in  il!  i  r-.  il .  fr  nn  c\oh  other, 
obtain  delnife  re  ull<.  These  mi^hl  be  j^raj>aicatl y  ri-prc  eiileJ 
ill  till'  f  illouiii^  tnanner: — 

'I'h-  li'ic  of  ah^c  '>  c  iiii^ht  lie  la'.cn  t  >  Icao-e  th-  evict  valnes 
o'  the  va-ioi.  iois,  f  rniin^  a  tiuic  sca'ii-,  in  fvct,  uhile  the 
orilmi'c-i  mi^l.t  ; c,ir<.vi.-ut  \\vi  area;  n.-  .su  Uiiati  iiis  ubtainetl  as 
a'wve  by  em;iljyiTi.,'  t'lc-c  vi'iui-  iii-riii-.  I'herenould  tliui 
he  i:t  tl\c  c  It  )\s  11  c  1  for  iUosttiatiuu  a  very  prominent  peak, 
c  rr  -^' <rj  Jiii^'  to  t  wcniy-fonr  honn,  wliieh  wonld  fall  mytry 

r.'._  i  Uy  aa  cither  side. 

By  ineaiii  of  the  i>rote  ^  niw  Je  cribL'  i  .ve  ;>h  lull  a'.  length, 
after  enoruiou-  ltl>ju',  uVitairi  a  i^rijiliie.il  re>ult,  hhi)wini{  the 
exa-:t  position  in  the  ti  nc-?cile  .if  the  oVe  ve  l  tnavtinam  ine- 

Snality.  I<i  cinjiincti  m  «iih  Mr.  Willi  a  i  !)jil^^>'<,  I  have 
eviscl  a  methil  by  which  thi-s  !  il)mr  :>  vc.""v  greatly  reduced, 
and  the  pnec^s  s  )  ui  vlisi.-l  ha^  been  app'ic  i  by  a>  in  orler  to 
deter, uiiie  nrhe'.hcr  ih^re  b;  itie  |t.i i /lics  of  h>.t  )>c  ioi!  ii  the 
o'l -I  rve  I  area>  of  the  n;i  sp  .t--  occa-riii.;  uti  ilie  vi-ible  he  ui- 
s  ibcrci  fthe  --un.  We  have  Idrctea  m  iir- ;.n;ity  uf  ihi^  nature 
C  irrc  pomiin^  in  peri  .1  t  1  2('oii  1  ay  ,  u  Tic'i,  when  ubjcctcd 
to  a  certain  purifyi  i^;  trca'ra  i',  ap,i.  u-.  f)  .i>  to  exhibit  the 
n»ark\  of  a  irac  p.rio  l::ity.  ilu:  it  hi,  ceti  u-.;^'cstcd  by  Prof. 
Stoke>  that  a  uicth  >J  of  th  >.  natu  c  liir  lieicLti  tg  ine  (uUities 
m\'iht  with  greater  pro,wiety  be  cmjjloycJ  a>  a  crucible  fo.- 
test  ng  tbe  vafaie  of  aone  hypothetii  intradneed  into  it  Bnm 
without. 

Acting  upon  this  sujgcstijn  I  have  vcaturc  1  ti  intro  luce  the 
planetary  bypoibe-i^,  anl  to  a  k  whether  the  .ibovc  ^uvspo*. 
inequality  of  ^h  >rt  period  raiy  aot  in  reality  be  cau-ed  by  an 
intra-Mercorial  planet.  It  ii  quite  ea^y  to  put  this  hvpoiUe$i>  to 
a  test,  taking  for  cur  guidance  the  results  obtained  by  the  Ke^- 
obwrvers.  For  what  d  >  these  malts  eshibit  ?  In  the  first  place 
they  eahibit  the  probability  of  •  aon-anot  iaeqiaaliM  eomespond- 
inf  to  the  period  of  Merenry  round  the  snn ;  and  ia  the  next 
they  exhibit  the  prubabilkyof  afaaiiar  incqailities  corre-p  nlin  r 
to  tbe  aynodic  pmod  of  lunwynnd  Ve.<as  and  to  the  <ynolic 
period  of  Mewnry  ud  Je^tei; 

Nswif  there  be  an  tntra-Marcurial  planet  of  pcri>i  24  011 
diqrSi  it  wUlhave  the  following  synodic  peri.jds  : — 

With  .Mercury   33'025  days. 

With  Venus   26\SS4  days. 

W  ih  Jupiter   24-145  d:iy». 

In  onjjnction  '.vith  Mr.  Dol^json  I  have  applie<l  ihe  above 
uielh>l  of  ati:ily-.is  with  the  view  of  asoerlaining  whether  there 
be  well  iiiarke-i  s  in  spot  inequalitie:  nearly  o  r.-e-^pondinjf  to 
these  periods,  and  we  have  o'jtained  ihe  following  results : — 


Avery  piwni  eat  :ne.|.;aliiy  of  period  ...  32 '955  days. 
A  very  pnxniaent  iiK-'iuality  of  period  ...  26-S71  days. 
A  less  promioeat  iai^<|uai.ty  of  period   ...   24*142  days. 

It  will  thus  be  notice  d  that  there  .-,r<;  pnmi  rent  snn-spot  ia- 
C'lnalitie-i,  the  peri  >  1  of  wliich  a^rec  very  well  with  the  synodic 
[Ktri  )ds  of  tiic  ■•u,i,i)  cl  planet  with  Merctf-)-,  Vei.us,  and 
Jupiter,  more  esi^ecially  if  we  bear  i  i  miuJ  that  this  is  only  a 
nnt  ap,  r  niiriaii  )n. 

The  t<  h  >'.vevc!-,  i;  not  yet  co  iiplct:'.  K  -fcri  i  onee  more 
I  '  :hc  rcuit-i  of  th  ■  Kciv  obierver-,  it  will  be  ii  'Cc-*!  that  we 
have  approxi  iiitely  uiaxitni  of  .-un-3;x)t  areai  when  Nfcuury 
and  Venu-,  or  when  Mercary  anl  Jupiter  arc  in  c  njuncti  >n. 
Now  if  we  ;\«-u'ne  that  there  is  an  intra-Ntereurial  planet  ■-•f 
l>erioi  jpoii  day*,  we  are  as  yet  unable  to  as^i^n  its  e^ac: 
p  iMtioa  in  tciiptical  longitude  at  any  m  iment.  We  know  its 
;ieriod,  and  we  may  pre^  umc  that  it  has  oonsideraMe  exccntricity, 
ba*  we  know  n^thiiy  else.  We  miy,  however,  assu  ne  as  m  >st 
probable  that  the  maximum  ]X>int  of  the  inequality  of  period 
32°9S5  days  co're>poiHls  to  the  conjiinction  of  the  planet  with 
Mereury,  the  maxima  a  point  of  the  ineiuality  of  peri>d  26*871 
days  to  its  canjancti)!  with  Venas  and  the  mtximani  print  of 
the  ineqaility  of  period  24  142  day*  to  its  ootjvoctton  with 
Jupiter.  Oo  thk  a»u  nption.  and  knowing  the  average  rate  of 
motion  of  the  ptenet  in  its  orbit,  we  may  deduce  nppiotiaMlclj 
its  p]>itioa  at  a  given  e]>jch  independently  fran  en^  of  tike 
three  syn  »Jic  peri  oils  abjve  mentioaed,  and  these  poaitiona 
ou^ht  l  3  a.:;i'ee  to 'ether,  if  our  hypothesis  be  oeiTCOt. 

I  have  done  tnis  appvoxhnitiBiy,  bat  am  not  aUe  to  brfa«g 
exact  figures  befeve  this  ueetfaig;  The  aereenient  is  at  grant  na 
can  lie  expecteJa  bearing  hi  aaind  that  we  know  only  the  avknge 
rate  of  nuKiio  of  the  {Manet,  and  not  the  Tariations  of  ita  ntp, 
iuasmach  as  we  are  ignorant  of  bs  eaeeatrici^.  I  think  I  aaj 
state  tint  three  independent  vjilaa  of  it*  poMtim  eanewxmding 
to  January  t,  1831^  wUI  be  oUahwd,  and  that  the  aaean  difiiercnoe 
of  a  single  valoe  from  the  oMaaof  the  whole  will  probably  not  be 
more  tlun  twenty  dcigreca.  It  would  thna  appear  from  this  in* 
vestiKation  that  the  evidenoe  is  in  favour  uf  the  sun>spot  in- 
equality of  24*011  dty*  beinjdae  to  an  iotra-Mercuria'  planet. 
Of  CJUCi.e  a  single  re^eanh  o'  t'lis  nature  is  in  uSScieut  to  c>tx- 
bliih  a  theory  of  this  im  Mrtaace,  but  as  there  are  several  short- 
period  solar  loeqaalitic,  the  umc  meiho  1  may  be  puriued  for 
each,  an  operation  whicli  deiaau  Ls  liothinc  but  time  aul  labour. 
It  appear-,  to  tne  of  great  importance  th.ti  ute>e  i^h  jit-;KrioJ  solar 
ine  ,u\:iiie,  hould  be  syjteuutically  exitniael  after  this  method. 

/  Ir  I\rfals  < f  (Ju'.f  .Slrftmi  Chm»t<s,  by  Dr.  S.  Haugh* 
t^n.— The  author  aid  t  un  the  Golf  Stream,  and  its  oonnter 
current,  the  Labr.  d  jr  Current,  prodoccd  important  effects  upon 
climate.  The  northern  hcinisphcre  wa*  wanner  than  tkesonthern 
from  lit.  o*  to  lat.  JO*,  and  it  wat  colder  than  the  aoutbern  from 
lat.  40'  to  60'.  The  hi^fber  tcutperat jre  of  the  soBthcra  hemi- 
sphere in  the  temperate  l.iiitudcs  was  explained  by  the  eaiste.  ce 
of  three  gulf  ktreains  in  that  hemisphere,  while  there  was  only 
one  in  the  North  Atlantic,  and  a  partial  one  thr^u^h  Dchrin^s 
Siraiu  in  the  northern  hemisphere.  The  general  climatal  ciTect 
of  the  Gulf  .Stream  was  therefore  to  luaUe  the  ann  lal  ran^e  1  ( 
temperature  le  s,  but  it  bad  n>  effect  whatever  uj  on  su  nnier 
heat,  ornpoathe  fruiting  of  plants  au  l  tree  .  ;!iat  rt  ijir.d  a 
given  July  leui,ieri!ure  for  reproduction.  The  Jaruiiy  tern 
per.uure^  in  the  .V  i  th  .\tlaniic  at  70' were  r.used  by  the  Gulf 
.Stream,  whd  t  the  July  lcra|eratures  reinaia  u:iaffeetcl.  Thr 
elTcct  of  the  cj!d  cu  re.il  ,  which  were  indircc  ly  cau  c  !  by  '.he 
w  ariii  c,irre:it-  t  1  i>re^r-ive  ihe  pro,  er  cor.dit'on  •  f  e  juilibriuni, 
•A  .  o  ithi  i_;  ,it  u,i  11  ihc  January  Icmp.r  .tu  e.,  but  they 
I  )wercii  ihe  July  tem]>;r;!tures.  The  elTeet  of  the  cold  w.ater 
was  ti  IiAer  ih«  Ju'y  tempi  rature  anl  to  leave  the  Janu.ary 
un!oucf:eJ,  and  the  cit'ect  if  the  warm  curieut  from  the  south 
was  to  rai>c  fanuary  and  t )  leave  July  unaltered. 

Th/  P!iM,\rap!ik  S/^/trum  of  C.nftd  A'  iSSl,  by  Dr.  W, 
I  hi^giti-.— The  author  s'ale  l  tint  i:i  1S6S  he  api  beii  th- 
sjKX-li  is.-ope  to  the  light  <.f  couicLs,  the  re>ult  i  f  hi>  obscrva- 
ti  MVS  l>cin^  to  h  .w  the  presence  of  carbon  probably  in  cmjunc- 
tinn  with  hyili  ),'cu  in  the  c  nnetary  niatt>  r.  Since  then,  tint  I 
the  present  year,  no  c  >met  of  sutfieieiit  brilliancy  to  ad  nit  of 
olf-ervation^  bein.j  ma'lc  had  a]  pearoJ.  On  the  evening  of 
June  24  la^t  he  directed!  the  speetro-c  .|>c  to  Ihe  he.i  I  of  C  mil 
15  will)  an  cxp  'snrc  of  an  hoar  ;  and  on  the  foil  >\\\n^  night  he 
obtained  a  sec  >n(i  pholigraph  wiUi  an  exp  isure  ol  .-iii  !•.  ur  and 
a  half.  .\s  it  happrned,  the  ph 'titgraph  which  wa^  '.lie  result 
of  the  I  'njer  peri  vl  of  ex)X>^ure  na<  tl;<?  .naker  of  ihe  two, 
bat,  taken  together,  an  examiaaiion  of  the  bands  conHrmed  his 
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V>re\i<.u.  ubscrvLtiuas,  and  showed  Uut  part  of  th* 'light  of 
the  comet  wa^  rellectcd  sunlight  and  part  origiml  light ;  and 
further,  tb.it  carlK.ii  wu  pcc<cat  in  the  cooctaiy  natter,  with 
•ironc  evidence  al  .0  of  tbe  fttt/CJOt  cf  oitvagca,  b  addition  to 
carbi>n  and  hjdrugcn.  .  . 

Tlu  EUarit  DUiharg*  tkrmgh  C.'i:a  oa,  by  A.  Maetelane. 
D.Sc,  F.R.S.E.— The  electrical  propcrtie*  of  cola  oil  which  1 
iMHttcniBined  »re  \u  iliclcctric  !.treiitttb  and  ^^ome  phnomena 
llkieh  ■flGompany  the  jHis^nge  of  the  spark.  Uy  the  dkleetric 
•tn^th  of  a  anlKtance  I  mean  the  mtio  of  the  difference  of 
pff^TW^'  loqaiMd  to  ^v>i  A  spark  duuigh  air  under  tbe  Mine 
«Mdition.<.  The  dectrodca  wsed  were  two  parallel  brass  pbte» 
eedi  4  indWt  In  diameter.  When  eonparing  the  ^^e^  tbe 
•tandanl  distance  of  the  plale  chosen  was  5  mm.  Iii  the  case  of 
Jitutidi  it  Li  convenient  to  observe  for  a  shorter  distance,  and 
fMHoe  the  rcMilt  by  the  Uw  which  previou*  experimenti  i  f 
mine  have  establi^betl,  namely,  that  in  the  ca-e  of  the  discharge 
between  parallel  pLiti:-  thruu^'h  1  li(|ui<l  diclfctric  the  difference 
of  poten'ial  requirctl  i-  pr  "iMrtijiuil  Xo  the  di  tancc  i  fl«ccu  the 
platen  (  /'tars.  K.S.L..  v,.l.  njiia.  (63).  One  tui  i>f  ol»w- 
ration-  -  ive  the  rati  j  f  ->r  o\iA  oU  t>lpe  27,  another  gave  2*5. 
Ueuce  2*6  may  be  tatien.  I  bate  now  obtained  the  following 
taUe  of  didectrie  ttreoctb*  far  tt^iiida  (i  brinf  unity). 

SaUtMTt.  Oialwtric  Simith. 

Paraffin  oil 

OS  of  tttrpentme           •■>  •*< 
Funffin  liquefied    ». 

Olive  oil   

CoLa  oil   

The  specif  c  gra\-ity  of  the  ci>l/a  oil  i-*  •91,  T!  e 
spark  was  accojjpaiiicd  I'v  the  foruuitio:i  of  i^.i,  1  u 
was  no  dciw-i'ii  n  i>f  >  iliil  jjartidc-.  A-  the 
were  ;  l.icc  l  horizontally  in  the  oil  ;i  I  u 
dL-idiariic  vvia  prevented  from  c.>capirii; 
When  the  upper  phto  i>  a^;iin  clectri:ieil  ucti  t 
iti  liie  f  jU j« i)>t;  iiuiiii  or.  If  it  i,  larj^ecnju^h  a  Hill  exrend 
it*e)f  iiiicuh.it  111  r  iH  h  i.:r  ■  lH.tjr<.cu  the  pl.ite-,  Init  if  it  i> 
smaller  il  lake-,  thi-  1  -tiw  an  nc  nn  with  a  tint  bx-.c,  the  l»a>e 
re^tiii^;  i:i  0:1c  jf  .jtlicruf  she  plate^.  When  the  ui,  t-r  1  late  i, 
cluri^kil  (10  iiivcly  tht;  i  uMilc  i%  re,  clIcJ  >  as  to  place  iU  b.v  c 
Ml  ihc  1  mo;'  plate  ;  «hen  the  clectrici'y  i.  cha-ijed  to  no(;ative 
the  bu  'Lie  rc  i.ain^  with  iU  b.\-o  on  the  upjxT  |  Ute.  A  rcver-al 
of  the  .ir'Kr  of  char^in,;  ti'<l  n  il  change  tfac  effect.  Afler  a  few 
eleotr.lic.ili  111-,  a  -uiiicicnt  nu  nl  er  of  -oUJ  i)Ariici''s  collect  to 
form  a  chain,  and  thus  interfere^  with  the  pheniijiCMn,  ihe 
bubble^  then  hcin;^  i^ngtheiicil  out  in  a  reinarka'ik-  wanner, 
but  nevei  re;K.lled  1  1  tlie  I  ivver  plate.  Whou  he  u  per  plate 
was  ch.irL;ol  ric^,ni\ el;.',  i;.i-  l.u'i'i  lc^  ajipcainl  li  iiic  to  ri--c 
fi  .Mil  ihe  loAer  -ilate,  .IS  if  ihi-y  had  liee  1  l  iruie'l  there.  To 
te  tthi-  p  iiit  furthe.-  I  t  K>k  o.ue  sparixi  l>etwcen  tw.>  Miiailer 
di^ks  placed  vertically  in  the  'lil.  1  he  ga  -bubbles  were  ob- 
^erved  to  ri^-e  up  at  the  nrg-aiive  '  urfaceas  if  they  had  been 
f  jMieil  at  the  p<J:  itive  ■  urfac-',  and  had  been  rejiclled  or  carried 
t-iraight  across,  and  then  rose  u,>  at  the  ncjative  surface.  When 
the  spark  wa.s  taken  iKtween  two  points  bent  at  right  anglfli  to 
two  rodj  dippini'  iut  s  tbe  oil,  the  bubbles  were  olMenred  to 
sho3t  out  in  tbe  direct i  jn  from  the  po^itivefy  ehaiged  point,  and 
to  drcnlaie  raud  the  earth-rod  some  tijM  heftwe  rising  to  the 
surface.  Thaae  phtoomene  indicate  that  the  hnblle  ia  poiiliTriy 
clectrifiid. 

On  ttt  £liaHe  C»ttdmtHwit))  mid  Didink  Akmphm  ^ 
fktemaUiu,  \if  Ftaf.  Silnmu  P.  ThoiVMa.— Tbe  deetrie 
eondnctiviiy  oiF «"?-»— diflcn  in  diltrent  dlieciiona ;  bein?, 
neeording  to  the  autlMc's  csparimentf,  n  minimimi  alone  the 
optic  axi».  Toonnaline  also  pmeiiw  the  optical  pro|xrty  of 
dichiolsni,  its  abaorption  being  n  ounnn  Mr  my<  narallcl  to 
tbe  axis,  and  greater  for  bhM  nys  thanfor  red.  equal  thicknesses 
if  crystal  being  considered.  Aeeovdin;  to  the  cleclromagnetic 
theory  of  light,  bodies  which  are  ffwd  Oondact.jr»  of  electricity 
■iKuld  be  opaoue  ti  light  Theavthor  has  in  the  Augu-t  number 
ofthe^^'WMt  '('o/ iV<4((i<)W  rewritten  the  eqttftti')ns  o'  Maxwell's 
electnmagnctic  theory  for  the  case  of  cry»talune  tue  ii  p<jitie«^iiig 
different  cotvduclivities  in  different  directions  From  the  e  equa> 
tiona  it  appears  that  in  touroialine  and  negative  uniaxi.-il  crystals 
dectric  di>placemenls  at  right  angles  to  the  axis  will  be  more 
•beorbcd  than  electric  dis^aeements  parallel  to  tbe  axis.  1  his 
acoounts  for  the  well-known  greater  absorption  of  the  ordinary 
ray,  provided  the  views  of  Stokes  and  Fresnd  oie  correct,  that 
theae  dbplaeements  are  at  ri^t  angles  to  the  i»«alied  plaae  of 
pohri  ntMii.  Tin  diAeranoe  of  vdedtybetireeanya  of  different 


colour  acc  ounts  for  the  difference  of  absoqMion  being  greater  ia 
that  direction  in  which  the  conductivity  i>,  a  minia.um.  It  was 
al  o  p.  intcd  out  that  in  ivo  itivc  unbxini  cry  tal ,  in  which  the 
electric  conductivity  is  a  nwxiwua  along  the  act-,  there  will  be 
inaxiuium  absorption  of  the  extraofdinary  ray,  and  there  will 
be  lca>t  opadtv  alon^  the  nxi^.  Smoky  quaru  and  magnesic 
platinxyanide  fulfil  the  latter  condition,  biieciinenii  of  tounna* 
line  cut  into  cubes  t  j  show  the  c  tours  in  dilfcrent  directions 
were  show  11,  and  also  specimens  of  magnesic  \  latinocyanide  and 
of  hcrapathitc.  Mechanico-optical  models  wire  aI->o  .-hnw  n  illu* 
trating  the  ilieory  ;  a  toitnualine  being  represented  by  a  cobe 
built  up  of  l.nyer  <  of  ^la  -s  ami  w  irc-j^au/e.  In  conclusion  it  «a* 
shown  tliiu  c y-tals  tn  which  the  eleiiri':  conductivity  differs  in 
three  difcrent  di.'ections  w  ill  exhibit  trithrvitm;  and  thtU  di-  or 
ti'i-chroic  ab^»r|)tian  is  a  general  l>roperty  of  aUoohNOcd  OyitBlt 
other  than  th  t-e  r,f  t!ie  cu'iic;\l  -y  teni. 

Oh  Ihe  Af-^iLA!:>'ii  EU\lii,ily  hi  tk{  /_<\  a'i  nUi.-n  jf ./  Bu'lit 
in  a  ll'iiu'i.i,  l>y  \S'.  II.  I'rcccc. — The  author  hownl  how  an 
electric  current  c  ulil  1  c  iiunlc  an  invi-ifilc  ami  iiimi.itcrial  probe 
localising  the  sit^on  of  a  bullet  in  the  human  l>>.ly  without 
touching  or  givinj^  the  liijhtc  t  sen-ation  of  p.iin.  Tlie  oncep- 
tion  of  usin^  elect  icity  alone  as  tie  t'l  I  i  ccune  i  to  Prof. 
Graham  Ucil  in  W.a^hington,  who  at  once  telegraphed  to  the 
author  to  consult  him  in  tefercnce  to  the  u  c  tf  Hughes'  induc- 
tion balance.  In  f  rder  iipplv  (his  app.ir31us  to  llie  localLsa. 
tion  of  a  bullet  in  a  v  niia.!,  IVof.  Ihi^lie.  recoinuiendcd  that  a 
pair  of  e.xpl  'tin^;  C'  -'l-.  lioiiM  he  made  UiOvaMc  and  ]X>rlable^ 
ill  order  lli.it  tlieyim^ht  be  11  ovcsl  i.\cr  the  1j  dyof  the  wounded 
m  an.  If  the  c  il.  were  br  Uj;h'.  w  itliin  three  inches  of  the  bullet 
it>  ])'c  eiice  ct  uM  l  e  delecle  l,  tlie  direction  in  which  the  bullet 
uas  silua'ed  c  ill  1  i  e  deter.'  ined  1  y  b  erviiii;  the  p  uiti  n  of 
maxi'i  u  II  s  .und,  for  in  ih.it  po  i'io  1  ihe  'mllet  would  \rc  in  a 
line  w  .th  the  nxi-  of  the  cod.  In  or  l..r  .-.^ceitain  the  depth  of 
the  1  ullct  a  ^indlir  liullcl  is  iiuved  .i.  j.i^;  in  e  direction  of  the 
.1X1^  .if  the  i  .'her  coil  until  neutrality  i^i  ol  tiincd  ;  the  depth  of 
the  trial  bii  lei  then  will  be  eqiwil  to  the  depth  of  the  buried  one. 

On  tke  Geni  i. il  L\  iiu  iiL'>ut  biiwtem  Sun  stil  Activiljt  t.'tJ  T<r- 
rtstrial  Ma^nvtic  I>:>lurhime,  by  the  Rer.  F.  Howlett,  F.  K.A.S. 
— The  object  of  this  pi|i«t  w  as  to  iin^uire  how  far  solar  activity, 
ojo.e  cs]  ecially  as  regards  sun*spots,  u  wont  to  be  accompuied 
by  terrestrial  magnetic  distarb«Me»i  ai  recorded  ty  the  anio* 
m  itic  magnetic  declination  curves  a|  Kew  and  Gfe«nrld,  TIm 
data  for  such  «a  bivestigation  were  funiL'hed  bj  eomiieritOBi 
iDMiiuied  lietween  the  noit  itrildDg  instaaoe*  of  nn-ii^ 
nathered  oat  of  a  long  series  of  sofau^  observations  carried  on  by 
Mr.  Hotelett  from  the  year  1859  to  the  present  epoch,  and  iba 
qraehroiKuseonditioneof  the  magnctie  curves  at  the  obcerva* 
tories  above  mcntiooed.  The  leleicopic  dnwing*  of  the  spot* 
were  obtained  w  ith  an  achromatic  of  three  ioraei  apertnre  far 
OjUond,  of  forty-eight  indies  focal di-tance.  projecting  the  saa^ 
image  on  a  large  while  screen  in  a  darkened  chamber.  Uy  em* 
ploying  a  Ilnyi^enian  eyepiece  magnifying  t20  linear,  aitd 
placing  tbe  >crten  at  ibedutanceof  five  feet  Iw)  inches  fpom 
the  tyepiece,  a  very  distinct  image  of  the  ^.un  was  obtahied 
of  about  five  feet  four  inches  in  di.tmc  er.  a  id  <  if  which  every 
indi  corre«pondcd  to  jo&t  30"  of  the  c  jie  ti.d  arc.  Not  only 
were  the  measurements  if  alt  the  solar  |  hci.omena  rendered 
thereby  exceedin;;ly  ea  y,  t  ut  the  conditions  of  amplification, 
illumination,  and  dvfinitiin  cf  details  were  combinea  in  abcut 
die  be^t  pos  ibic  manner  for  the  observer's  purpose,  which  was 
to  maintain  an  accurate  record  of  the  solar  !>pots,  rud  very  fre- 
quently •  f  the  facul.e  al>o,  on  a  l.irj^e  tcalci  and  which  have 
been  collected  ii.t  >  ti.e  vo'u  ues  and  pre^^nted  to  tbe  Royal 
Allronomical  S..ti.  y.  The  comiari  ons  co  1  mcncc  with  the 
very  remarkable  and  lyclonic  i;roup  of  Au^u.'-t,  1S59,  which  was 
uniriuely  di^tinguisjctl  by  the  reinx-kable  outburt  of  iuteitse 
«  hite  light,  far  bri^jhter  than  the  phi.  to  pherc  itsclf,  w  hich  for- 
tunately was  w-itne-.^«d  by  the  la'c  Me  srs.  ^.'arrin^t on  and 
Hodgson  on  the  f  jren.  oa  of  Septemlier  l,  but  which  Mr. 
Ilowlctt  luis-seJ  seeing  tiy  01  ly  a  few  minnte-,  having  coirplcted 
bis  drawing-,  and  left  the  tcle--co;  e.  Oiher  ttrikinj  .ind,  if 
they  may  be  so  teru.ed,  crut  ial  groups  were  c.  mparot  with  the 
magnetic  recwds — very  n  itably  the  great  si^ot  of  Oct.ilier,  1S65, 
engravings  of  which  may  lie  found  in  the  volume  .  f  the  Pi  t- 
<tt\liH,i;s  of  the  I<  yal  .\  tron  la.ical  .society  f.  r  the  year  last 
mciiti<.ncd,  as  at  o  the  lar.je  gr  rU[jS  of  h'ehru  iry,  1S70,  which 
were  observed  and  drawn  on  ;lie  ficca  ion  1  f  the  recurrences  by 
rev.  lutiou  of  the  same  (groups  in  the  three  consecutive  nomhs  of 
February,  March,  and  April  of  that  year,  atd  on  the  last  of 
 the  total  d%'aGeBieat,al  one  and  tbe  an  — 
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of  the  toUr  photocpbese— or  in  other  words  the  total  area 
occupied  the  sttii-s,ioU — was  no  Ic.vs  than  five  thousand  two 
hundred  million  square  mile-,  or  abont  twenty-seven  times  that 
•f  the  superficiea  w  the  earth !  So  again  in  August  and  Sep- 
tember, 1870,  inuBenie  eroups,  occupying  from  Riur  to  five 
thousand  million  square  mtle^  were  observed  to  make  two  con- 
secutive revolutloiu^  and  on  the  latter  or  which  two  occasions  a 
beantifullj  enltq^  photograph  of  the  sun,  tweniy-fi  ur  inche<> 
in  diameter,  was  made  hy  Mr.  Titttrton  of  Kly,  under  the 
auspices  of  the  late  Canon  Selwyn,  and  exhi!iite«i  to  Section 
A.  On  all  tlic'c  occasions  great  umgnctic  disiurbanccs,  amount- 
ing often  to  absoluic  ir.ajjnclic  sioruis,  «crc  uncf[uivocaIly 
I;:aIlifc^fed ;  and  in  fact  out  of  twenty-four  compari-uns  insti 
luted,  the  following  is  the  Summary  of  results,  as  showing  the 
c>>iuci>Jentc .  if  exicmhswhraclMljawl 
disturbances : — 


VttvdMidcdIy 

Dcddedlt 


1»  AM  j  1 

^  3 

•••  9 

Moderately    ^,   3  { 

Negatively  (no  spots,  no  itornu)  ...  tj 

Qacitianule   I ) 

CoMfMictoiy  •••   •  ...  2 ) 


3  eoatndktoiy 


Thus  then,  from  the  data  collected,  it  would  certainly 
appear  that  marked  i>«io<ls  of  solar  activity  are  went  to 
ccmcide  with  marled  periods  of  teirestrial  majjnct-c  disturb 
anccs  ;  but  yet  from  a  careful  comj  aiison  (^f  the  dnys  aii<l 
hour-  ot  the  magnetic  records  appealed  to,  it  abo  a;  j  oarcii  that 
•':c  iiistur' ;uicc:-  "tre  n  siiife^icd  in  a  saritty  of  "ay-,  not  only 
:  s  rc^:siilcil  tl.c  extent  of  the  m.-i^ni'tic  ixiuisions  of  tlic  r.ectlk-, 
lie  r,i|  idiiy  f  l  the  I 'Siill.ilions,  or  the  )'cr  i-:cncy  i  f  llic  more 
i.ii.t'.cratc  disturljiintcs,  bu;  also  they  were  found  to  fiillnw  at 
considctabiy  diiTcrcii'  intervals  cf  tin.e  after  'he  tonimcnccnient 

01  t!ic  obstrvid  ;-ol.ir  luiI  ursts.  With  rcsjcct,  histly,  to  reac- 
tionary inlluenccs,  Mr.  How  kit  slated,  on  the  authority  of  Mr. 
\Vhij>ile,  the  director  of  the  Kcw  Ob-eivatory,  tliat  on  the 
>Kca  i  n  of  the  perihelion  pas-- age  of  comet  b  li^i,  on  the  i6tb 
lay  of  jant  iMt,  th«  ttucttcial  atiCBetic  cnntt  were nwiauUy 

'juiescent. 

Vn  Aritpiiid  Flif^ht,  by  Fred.  \V.  Hrearcy. — The  .".utlior  ]  ro- 
cccdcd  to  argue  that  the  weight  uf  the  bird  play-  an  active  [  art  in 
its  flight,  ami  that  this  result  ari-c  fr.  ui  the  action  of  that  pTtiun 
cf  the  jcctoral  u,uitle  which  de)ircs  rs  the  wing.  .So  great  is 
the  teu-i  11  of  this  u.u  cle  that  it  is  higl  ly  probable  that,  in  the 
c.v-c  of  thi'se  !•  ng-wingcd  and  heavy  birds  whi^h  arc  al  Ic  to  fly 
^^lth^ut  .Tj'j'.irently  moving  a  ftallu-r,  ti  c  v  i:  l;--  ;iti;  Vej't  ex- 
tended aga  n  t  the  resistance  of  ihc  air  uiidciiic.illi  williout  any 
voluntary  effort  of  the  bird.  It-  weight  [  rcrsing  ujon  the  air 
cxUiCs  this  Hiuscle  to  expand  in  rai  ing  the  wing,  and  aids  in  the 
iifcct  of  the  downward  stroke  by  its  contraction.  Toe  author 
exhibited  a  model  with  winss  4  feet  from  tip  to  tip  and  3  fett 

2  inches  from  head  to  tail.  The  wings  are  moved  by  M. 
Fenaud's  plan  of  xtrands  of  india-rubber  previou!.ly  ^ut  into  a 
^tatc  of  tension,  whkh  in  unwinding  owata  a  flapiing  of  the 
wings.  By  an  India-ruhbcr cotd  altadied  todw  underpaitof 
the  wing  and  pa>hiiig  mdcr  the  shaft  to  whkh  the  nedwum  u 
attadMd  an  equdibriiun  between  the  tu-o  forces  b  attained ;  that 
is  to  say,  the  india^ubbcr  stnmds  are  wound  np  to  that  eatent 
that  die  wiitts  in  lis-ivg  itntdi  the  iadia<nibber  oonl— or.  as  ibe 
aw^or  ealls  K,  the  pectoral  cMd-HMiil  one  foree  neutraUkCs  the 
other;  »o  thal^  beid  In  the  hand,  there  is  no  action.  Winn 
Ilfaentcd,  and  comaitliad  to  fbe  (rosnre  of  the  air.  the  weight 
of  the  modd  caiues  the  wiafs  to  be  devatcd,  and  iherelors 
stielclMi  tte  pectoral  cord,  which  b  its  oonmeiion  asi^ists  the 
power  dertveo  Awn  the  twiitcd  mlilier  in  depressing  the  wings 
agphtst  the  u-eight  the  model.  During  this  action  the  flight 
ic  wdl  sustained  for  40  feet  or  more.  The  author  states  that  an 
apparatus  of  the  nature  of  a  longitudinal  ]<arachute  w.t--  liberated 
from  a  tallovm  which  ro«e  from  Woolwich  ar  enal,  .nid  it  tia- 
veiled  back,  by  the  aid  of  gravitv  alone,  to  the  ar.cnal,  a 
di  buice  of  half  a  uiilc.  f  rom  thi-  he  argued  that  if  the  fabric 
can  be  manipulated  .  0  that  propuLion  also  can  be  imparted  to 
i:,  then  liome  encouraging  results  would  be  likely  to  follow.  He 
showed  a  n  o<lcl  of  large  i^izc  upon  this  principle,  and  how,  by 
the  action  uf  the  wing-arm.',  a  wave  i-  tran»milttcd  from  bead  to 
tail  aloitf  a  loo»e  :  urface  in  thape  like  a  kite.  This  loose  sur- 
liM  Raurea  a  fall  before  it  can  be  htflaied  hj  the  air 


neath ;  the  wave-notkm  of  the  wli^  is  dien  fimid  aleqMlte  to 

its  propulsion. 

On  the  ArrtstaiioH  cf  Imjuterial  Li/e,  by  Pref.  XyndnU. — 
llirec  years  ago  I  brought  with  me  to  the  Alps  a  number  of 
flasks  charged  with  animal  and  vegetable  infusions.  The  flasks 
bad  been  boiled  from  three  to  five  minutes  in  London,  and  her- 
metically sealed  during  ebullition.  Two  years  ago  I  had  5«nt  to 
rec  to  b\*iticrland  a  batch  of  simihir  flasks  containing  other 
infusions.  On  my  arrival  hire  thi-  year  130  of  these  flasks  lay 
upon  the  shelves  in  my  little  library.  Though  eminently 
putre^cible,  the  animal  and  vegetable  juices  liad  remained  as 
sw  eet  and  clear  as  w  hen  they  were  prepared  in  London.  Still  an 
exjKTt  taking  up  one  of  the  flasks  containing  an  infusion  i  f  beet 
or  mutton  would  infallilly  iir.,n(.unce  it  to  be  charged  with 
or]j;anisnL-.  He  w  u'd  find  it  more  or  less  turbid  throughout, 
wiih  ma-sive  ll.  cculi  nio\iug  heavily  in  the  lii'uid.  Exjo-orc  of 
the  tlask  for  a  minute  or  two  to  lukewarm  water  v»t  uld  caa.-e  Ixxth 
turbidity  and  lb  cculi  to  disapfear,  and  reuilcr  the  infusion  as 
clear  as  the  purest  distilled  water.  The  turl idity  ar.d  flocculi 
arc  iiai(  ly  due  to  the  coagulation  of  the  liquid  to  a  jelly.  This 
fact  is  some  guarantee  for  the  strength  of  ihe  in!u-ions.  I  look 
advantage  of  the  clear  v^eathcr  this  )ear  to  invc-tigatc  the  action 
of  s  ilar  light  on  the  deveIoi.u;cnt  of  life  in  these  irifusioni',  being 
prompted  thereto  by  the  intcre-t  ob-^ervaiuii.-  brought  before 
the  Koyal  Society  by  IJr.  I>uw:is  and  Mr.  blunt  111  1S77.  The 
sealetl  ends  of  the  ll.isj.-  being  broken  off,  they  were  infected  in 
part  by  the  Water  l  I  ai:  .1  I  ceiil  1  r.  iiik,  and  in  jiart  by  an  infusion 
well  charged  with  r_;.-uii  m-.  llu-t;  up  m  rows  ui>on  a  I  uard, 
half  the  fl.r-k  1  t  r.icli  i  \ii.te  nurely  shailcd  from  the  sun- 
the  other  half  \\c:)\^  c»)ij-ed  t<i  tiic  light.  In  stimc  ca-c-,  u-ore, 
over,  flasks  were  |  laced  111  a  darkened  room  within  the  hoiwe, 
while  their  couij^ anioiis  w ere  enpo-cd  in  the  sunshine  ■  utside. 
The  clear  result  i  f  these  experiments,  of  which  a  c  ■n-idcrabic 
number  were  made,  is  that  by  some  constituent  or  cv  ustuutnls 
of  the  solar  radiation  an  tnlluence  is  exerci^ed  inimical  to  the 
development  of  the  lowest  infusoria.  Twenty-four  hour.s  usually 
suERccd  to  cau.se  the  shaded  flasks  to  po-ss  from  ckamess  to  tur- 
bidity, while  thrxe  this  time  left  the  opnMd  ones  without 
tcnsible  damage  to  their  transparency.  Tnis  residt  is  not  due 
to  mere  differences  of  temperature  between  Ihe  infusions.  On 
many  occafions  the  temperature  of  the  exposed  flasks  was  f*r 
more  favourable  to  the  developaent  of  life  than  that  of  dM 
bt  enoiy  wUch  ia  ibe  caaaabcie  icfened  to 


ones.  The  encigy  ^ 
prevented  vutrcfcedoit  vat  encfgv  m  dw  ladiaiit  fon.  In  no 
case  have  I  found  the  flasks  itenlfoel  I17  iootaiion,  for  en  ic- 
mov  ing  the  ex))osed  oiMa  from  the  opea  air  to  a  warn  kite' 
(hey  infallihiy  changed  from  clearaeia  to«twbidil]r.  Four 


I  w  c  niy  boors  were  in  iBost  cases  anilcient  to  podnee  Ibis 

V,  tbcrtfore,  prevented  from  devdopoig  itself  in  the 
iusiomaa  long  ss  they  are  exposed  to  the  sour  Ksbt,  and 


life 


the 


liara^tia  tbns  prodnctd  enables  then  to  paa  tbrougti  the  night- 
time mitbout  ahmlioa.  It  i%  houcrer,  a  »n»pcnsion,  not  a 
destnwtioa,  of  the  geradaal  lowcr,  for,  aa  before  staled,  when 
placed  in  a  warm  room  Ufe  was  invariably  developed.  Had  1 
nad  the  requisite  materials  1  should  like  to  have  detei  mined  by 
means  of  oolourtd  media  or  otherwiae  the  particular  constituents 
of  the  sobr  radiation  nhich  are  COMCmea  in  this  resnlt.  The 
rays,  moreover,  which  thus  interfefewidi  hfe  must  be  ab^c^bed 
by  theliqaid  or  by  its  germinal  matter.  It  would  therefore  be 
interesting  lo  a.sccrtsin  whether,  after  tiansmissii^n  through  a 
layer  of  any  infusion,  the  radiation  still  possessed  the  power  of 
arresting  the  development  of  life  in  Ihe  same  inAisicn.  It  v«  onU 
also  be  interesting  to  examine  how  far  imolalim  may  Le  cibp 
ployed  in  the  preservation  of  meat  from  putrefaction.  I  woald 
not  be  uodcniood  to  say  that  it  is  impoaaible  lo  sterilise  an 
fatfu^ion  by  insolation,  but  merely  to  indicate  diat  I  have  ibvi  tu 
iMticed  on  ca:e  of  the  1  ind. 

Tkt  SuM  !>f<^  Perioa  and  Ftamtary  Tida  in  the  Schir  Atm»- 
sfhtre,  by  F.  B.  Efmond.'. — The  author  said  that  tl  e  influence  cf 
the  planet  may  be  localised  on  a  surface  or  stratumt  1  n  nil  tl  ick 
nes^  so  that  the  disturbing  force  wiuld  vary  xs  the  square  of  ;be 
dLstanoe  of  the  plat.rt.  Under  this  suppositim  the  i^Hcdomin- 
ance  of  Jupiter  setmed  to  ■•lut  out  out  the  idcii  that  un-spct 
maxima  ai  d  minin.a  coulil  depei.d  simply  on  the  ojipi  >i::on  and 
coi  junction  of  the  plancls.  1  he  consequence  of  >uch  a  supio- 
sitiun  was  not  to  be  lost  sight  of,  1  ut  may  be  taken  together 
with  the  more  general  >uppoiition  that  the  attiactive  force  is 
txerciMd  r  11  a  f^ix^n'*  envelofe,  of  which  the  altitude  is  not 
insiguificatit.  Again,  the  mass  of  the  sun  is  scUd  on  bv  the 
plamn*  and  mcE  {.artt  aa  ate  fluid,  whether  in  the  Kqntd  «r 
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gue<>as  form,  are  subject  to  a  tli.,turjjancc  of  a  tidal  character  as 
om.it:c.'  c  jursc.  The  auth  >r  ar^^xl  tha'.  a  li^nirbin^  body 
would  iliL-L-cfiirc  raise  a  tide  011  ;!ic  ■■■Jii  more  than  uiie  hundred 
tiaic^  ^  L-altr  ih  n  ti-.e  -:i:r.j  fore-;  w julJ  raise  it  if  acting  Oil  a 
globe  ilio  size  of  the  c  irih,  the  other  circumstances  being  the 
same.  Locking  at  the  i-un-spot  numbers  as  a  record  of  spring 
tide>i  and  as  a  first  approximati  m,  recognising  only  such  tides  as 
would  be  due  to  the  c  injunction  and  opposition  of  Venus  and 
the  earth,  it  remained  to  establish  a  relation  betweea  these  tides 
and  the  tide  due  to  Jupiier  in  the  form  of  special  tides  vaiybig 
io  migaitude  with  toe  suu-spot  ntunberi. 

Oma  New  ImtagnUiiig  Ananmeler,  fay  H.  S.  Hele  Shaw  and 
Dr.  imisaa.— An  ordiaaiy  Robinson's  cup  aaemometer  is  used 
todriveatra&iof  wlieek  aadduu  ttthiMHiiljp  *  *eml«d  roller, 
ifUdi  moves  ■  faoud  m  the  dileeliao  of,  eod  wirti  a  vdocity 
piopaftioaal  Io,  tint  of  dw  winil.  On  the  bowl,  wliich  b  hjn- 
MoMi  end  about  two  feet  square,  is  placed  »  iheit  of  paper, 
vpoa  which  the  roller  pie»«w  and  in  turning  leaves  the  requred 
tnec^  at  the  same  tine  asoving  the  paper  uodenieadt  ft.  Hie 
board  is  mevealed  from  having  a  rotaiy  moiiaa  bjr  neamof  • 
pair  of  ffamei,  the  appcr  movitig  by  neaoi  of  wheda<w  the 
wwer,  each  of  which  can  only  move  in  one  dtreeliaii^  aad  Aete 
dirccdoBS  are  perpendicular  to  each  other.  By  a  dodnraek 
adjuitment  the  time  elemeni  U  able  to  be  introduced,  wfaidi,  tahen 
in  eiuKCtioB  withspace,  give^  velocity.  A  method  of  perfbnning 
this  was  shown,  as  also  a  prop  jscd  form  of  the  inbtrument  for 
observatories. 

Oh  a  Universal  SuHihine  Recorder,  by  G.  M.  Whipple. — ^The 
author  gave  a  de^iption  of  a  ueu-  form  of  card-supporter  for 
the  Campbell  sunshine  recorder.  It  oonsislcd  of  a  light  frame 
capable  of  holding  the  slip  of  Gsrdbaard,  to  he  burned  by  the 
ean  in  any  position.  It  wa^  arranged  so  to  reccivrj  ur dinars- 
parallel  strips  of  card  at  all  time-,  of  the  year,  an  1  ^  '  .ill  >»  of 
the  instrument  being  employed  on  any  part  of  the  carthV  surface 
without  detriment  to  its  efficiency.  The  carJ-h  jldcr-.  ^hcta^clve^ 
are  movable,  <io  as  to  permit  of  the  cards  being  changed  indoors 
or  dried,  if  »ct,  before  removal,  in  order  to  avoid  mutilating  the 
record  of  the  observation.  The  tnstmmeat  aUo  has  an  appfaanoe 
for  phcing  the  card  eoneetly  fai  position  to  receive  tne  snafs 
image. 

On  tht  Calibration  of  Mercurial  TfurmomeUrs  by  BisseTt 
Mftho~i,  by  Prof.  Rucker. — The  author  stated  that  the  late  Mr. 
Wcl-h  of  Kcw  Observ.itijry  described  to  the  British  Association 
in  1S53  the  methods  which  lie  introduced  of  making  and  cor- 
refdji;;  iiiercuriil  ihermomcters.  The  c  ineciion  with  which  the 
author  dealt  was  that  due  to  the  variations  in  the  bore  of  the 
tube.  Mr.  Welsh's  luethod  of  mikin;^  t'li-,  c  irrccUon,  '.s  Inch 
Ls  still  caiployed  at  Kcw,  is  le  s  theoretically  ix^rlect  than  others, 
and  has  been  unfavourably  criticised  abroad.  The  author,  in 
co:iiuiiction  with  I'r  if.  Thorpe,  lias  recently  corrected  a  number 
of  thermometers  with  ^rcat  care  by  Be  sel's  mcthxl,  which  is 
the  mo4  elaborate  and  perfect  hitherto  proposed.  One  set  of 
three  thermometers  were  made  fir  them  at  Kew,  and  were  cali- 
brated according  to  Welsh's  method.  Afterwards  the  measure- 
ments necessary  for  the  application  of  Dcs  el's  method  were 
made  by  the  Kew  authorities,  the  calculations  being  performed 
by  the  .i.f.li  ir  Liiid  Prof.  Thorjic.  The  Kew  thermometers  were 
thu>  -.ulijccitd  to  the  mjbt  rigorous  p.is^ib!e  and  they  were 
able  to  announce  that  in  one  injtrament  the  errors  left  after  the 
apjihcatioii  of  Welsh's  methjd  were  ntt  greater  than  four- 
thousandihs  of  a  degree  Centigrade,  ami  in  no  ca^c  did  they 
esceed  one  hundredth  of  a  degree.  As  it  is  impnssihle  to  read 
on  these  Ihcr  nometers  less  than  a  hundredth  uf  a  d.gree  with 
CCTUinty,  Welsh's  method,  as  apj^ed  at  Kew,  is  practically 
perfect. 

SECTION  B— CHEMICAt  SCIZRCB 

Om  a  Proifii  for  Utilising  Waste  PrAiu^tt  aud  E.^'fUrninni; 
in  the  Exlrailian  if  Copper,  by  J.  Dixon  (Adelaide,  South 
Australia). — Thi>  paper  contains  on  accjuat  of  a  pruce-s  f  jr 
e«tractinj  copper  from  sulphurous  ore-,  in  which  the  heat 
generated  t>y  the  combination  of  the  oxygen  of  the  air 
wilh  lhe_ sulphur  of  the  ore  is  utilised  for  thi  smehinj;  of  the 
ore.  This  process  is  based  up-jn  experiment-,  which,  alth ouyh 
the  author  rcg.ardi  as  incejiplete,  show  (i)  that  the  charge  grows 
visibly  hotter  by  simply  blowing  air  thri m^'h  it ;  (2)  that  the 
meltiu;  of  the  raw  ore  or  regulu,  and  its  reduction  can  lie 
Ceiliea  on  in  the  same  furnace ;  (3)  that  if  thi  ore  is  in  lunips, 
And  fed  at  the  top  wiubt  the  air  is  admitted  by  the  side,  a  prac- 


tically clean  siigg  can  be  obuiiiied  ;  but  if  added  i:i  a  coarse 
I ijH  dcr,  as  it  is  generally  found  m  tin:  lu.ukct,  it  either  blows 
out  aj^ain  or  chokes  the  furnace  \  (4)  that  a  rough  copper  of 
a'l. 'Ut96  percent,  pure  metal  can  be  obtained  by  ut  soogenrfal 
working  uf  this  i>rocess. 

On  the  Chemital  Action  between  Solids,  by  Prof.  Thorpe,  Ph.  D., 
F.R.S. — ^The  author  drew  attention  to  the  extremely  rare  in- 
stances of  such  action  hilheito  observed,  showing  how  many  of 
these  might  be  explained  on  the  supposition  tnia  ombinati  on 
actually  occurred  between  the  bodies  either  in  solution  or  in  a 
state  of  gas.  For  example,  the  formation  of  cement  steel,  by 
the  conuunation  of  carbon  with  iron,  which  had  lone  \ 
adduced  as  an  example  of  such  combination  between  aolau, 
now  espinised  by  the  fact  that  iron  at  a  high  leniefalMre  wa* 
prrmaaMa  to  gase-,  aud  that  in  the  aetnal  process  of  eenenlatioa 
osidea  of  earbon  were  forawiL  wUdi  were  in  reality  eonv^ors 
of  carbon  to  the  meld.  He  nca  Bbitnted  by  cxDcrimeals  the 
formation  of  several  compounds  by  briq^ng  together  the  eom- 
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iodide  and  iwmI  nitrate^  and  ailvernilnteand  potasdum  chromate, 
were  powdered  togetber  in  a  mortar,  and  in  each  case  evidence 
of  an  action  was  exhibited  by  the  prodnctioa  of  characteristic 
colours  of  the  product  of  the  reaction  of  tlMse  compounds.  Tlie 
author  referred  to  the  memoir  of  the  Belgian  plmieist,  Pinif, 
Spring,  on  the  same  subject,  M)me  of  whose  expetnnents  he  bad 
repeated  and  in  the  main  confirmed.  One  of  the  most  remarkable 
results  obtained  by  the  Belgian  professor  was  the  formation  of 
coal  from  peat  by  subjecting  the  latter  material  to  a  high  pre  -- 
sure.  Peat  from  Holland  and  Bdgiun,  when  exposed  to  a 
pre-  ure  of  abjut  6o30  atmospheres  was  accjrding  to  Spring, 
chan^t.-'!  into  .t  ina-s  which  in  all  physical  characters  resemblM 
ordinary  coal.  Experiments  of  tlie  same  nature  made  by  Dr. 
Thorpe  with  varions  samples  of  Btiltsh  peat  yidded,  however,  a 
very  dissimilar  result.  These  experiments  were  made  with 
pressures  which  were  considerably  less  and  more  than  thise  em- 
ployed by  Spring.  Although  .solid,  compact  masses,  hard  and 
very  nmeh  nuinged  in  structure,  were  attained,  in  no  case  >«as 
any  product  obtained  which  could  be  confouridcd  u  ith  bituml. 
nous  coal.  Ilcsaid  it  «as  highly  improhnble,  on  purely  chemical 
grounds,  that  mere  pressure  had  been  little  more  than  an  im- 
portant  factor  in  the  tran-f  irmation  of  w  o.jdy  luatler  int  1  cual. 

Melixllit  Compounds  tontainini  nivcJnt! }lydrc\arhin  Kjdiials, 
Part  ii.,  by  J.  Sakurai. — ^This  is  a  cmtinuation  of  the  wurU,  an 
account  nf  which  was  given  at  the  last  meeting  (Nati' ke,  v  . 1. 
xxii.  ]i,  448,  or  Bhtah  Associaticn  Report,  1S80).  Dimercury 
methylene  ioditU,  CHi(HgI)j,  is  obtained  by  cxi>osinz  methylene 
iodiile  with  an  excess  of  mercury  to  the  action  of  light.  It  is  a 
yellowish  cr)Ntalline  powder  insoluble  in  ordinary  solvents,  but 
soluble  in  h  )t  methylene  iodide  ;  it  un  it  it  2 jo°  with  partial 
deconipisition.  Iodine  convert--  thi--  CiimiKiund  into  nictbylcnc 
ii-xlinc  and  mercuric  ijdidc.  Thi>  same  comp  luiid  i.  ei-ily 
obtained  by  the  expo  ure  of  the  mono  inercuro  cnmi^juud  de- 
scribed last  year  (/or.  «'/.),  mixetl  with  mercury  nnd  mercnric 
ioibde,  to  the  sunlight.  Hydric  chloride  reacts  on  dimcrcur)- 
meth)Icne  i  vdi  Ic,  producing  mcrcur>'  io<lonielhide.  The  in- 
sjhili'le  coin]inun'l  mentioned  in  the  former  ])ublications  [Joe. 
cit.)  the  .i.ithor  regards  ClUlIgl),.  and  therefore  contains  a 
trivalent  hydrocarlion  radical.  Wc  have  thus  the  following  series 
of  organo-mercury  compounds  : — 

CH.dliil).  CH.(Ik'I),.  CH.IIgl,.  and  CH(lIgl),. 

On  the  Oaimion  of  Gauous  Matter  by  Fused  SiHcaUt  at  Hi^k 
Temperatura,  and  its  Poisiblt  CmtmtUm  wM  fMtMrfr  Aguuyt 
by  I.  Lowthi.an  Bell,  F.R.S. 

On  the  Siliceous  and  ether  Plot  Springs  in  thf  Vtlaimie  J3t0itt 
of  the  North  Island  of  New  Zealand  [with  Pkotografkk  lJh$Slra- 
tions'\,  by  \V.  I.ant  Cariienter,  B.A.,  B.Sc,  F.C.S.  Thejautbor 
give-  an  account  of  his  visit  to  this  district  in  December,  1880; 
analyses  of  the  water  of  many  of  the  springs  in  the  district  Mt 
al  o  given.  Tlie  water  of  the  springs  m  the  neighbourhood  of 
Ijike  Tauisj  «ere  found  to  be  chiefly  siliceoms ;  they  are  all 
more  or  less  iuijircgnated  with  free  tooine,  and  Dossess  nmedi* 
cinal  value.  The  water  of  one  spring  waa  foona  to  bestfomlty 
iin  iregnated  with  suli^iates  of  inm  and  ahimina.  Tic  water  of 
liie  -1  rings  in  the  Hot  Lake  distriet  of  Rolonn  and  Rotona- 
hana  contain  large  quantitiol  of  sHiea;  the  depoaili  ftott  t«D  Of 
thc-c  form  large  siliceous  temeea.  The  water  of  die  spring  fai 
the  White  IsLuui,  which  b  the  aiuttnit  of  an  tstfaict  folMBe, 
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eMMrinf  ftce  bjdioddarie«eid  in  large  qnantitks.  Thevakr 
of  dM»  nriiMK  dqxHiti  ralpbw  and  »uli>hatc  of  lime. 

a»  «b  tEv  Hnt  Una  ^  Mem/eluff  s  Vlaf'U  «f  Atfmtt 
Wi^s,  by  W.  Weldoa,  F.K.S.E.  llw  author  draws  aK«n- 
two  to  cettain  relations  exhibited  by  the  fourth  and  eighth 
powers  of  the  atonic  wci;jht<  of  the  element'i  in  these  two  lines 
of  Mendeleeflf  *  seri«.  iTjc  atomic  weights  u.ed  to  exhibit  ' 
tbm  relations  differ  hut  slightly  fro  n  tho  e  getveralljr  accepted. 
Tb»  ffonrth  p^iwer*  of  the  ato  nic  weights  of  the  elements  from 
lithiun  to  fluorine,  vii.  liihijin,  licrjlhuii,  b-^riii,  carbon, 
nitrogen,  oxVjjen,  and  fluorine,  are,  with  the  exception  of  carbon, 
related  to  on.-  another  as  liie  whole  number^  I,  3,  6,  16,  37,  and 
54.  In  order  t>  est.ibli>h  a  similar  relatioa*bip  for  the  atoaic 
weii^t  of  all  thew  elameatii,  it  it  acccMwy  to  mb«  their  aloaiic 
weighti  to  the  ci^Mli  poircr ;  when  the  foUowing  reialioaJiip  ii 
f  ouid  to  cnst  :— 

U'  =  IN'  = 
G"  =  3'  0»  -  3* 

B»-3'X2«  F«»|«X«^ 
C»  -  3'  X  2» 

Si^hr  iriatiooships  are  eauldl<^ed  for  (bt  fowdi  fvmn  of  Ae 
Mmide  weigiiti  of  the  «l«dMata  in  the  not  line  of  JOcaddecff  *s 
tnUe.  TbewitiMrcaaioiaJc^anl,  in  the  cueof  eaAof  iheie 
fbwtacn  elemeat*  loae  power  of  their  ttoaiic  weight  i<  a 
rinuple  OMiltiple  of  the  corresponding  power  of  the  atoaue  weight 
«f  Bthiom}  nirther,  that  tbia  multiple  ii  ■  function  of  a  or  3,  or 
of  a  nnd  3  combined. 

AUtm  Mr  Cknm  Imt  On^Jdtnt^  by  E.  Kven,  M.D.— 
Thispnperc»tainsndeMriptionnnaainlr4sof  aspecfanenof 
ehrone  iron  ore  foand  in  acrpeatnn  ronus  bi  the  prefectnre 
Oitn,  Analvsis  lihowc  it  to  contnhi  uapieda,  replacing  ferroui 
oxide,  and  the  farmnU  Mg02Fe0.8Cc,0«  i«  attributed  to  it. 

Om  tkt  Oxidts  ef  AlaH^antu,  by  V.  H.  Veley,  B.A.— The 
MdnrttttbeoniMtgiveKaabkloriMl  tkelcb  of  the  rc^carchci 
on  tMs  subject,  in  o^erto  chow  bow  faritbaabeensati^factoi  il) 
proved  by  tbein— {§)  tbit  manganese  forma  a  seric  i  of  Jeftuitc 
oxiJeii  (apart  from  tbo  e  present  in  manganie  an^i  peruiaiiganic 
acid^) ;  (2)  tlut  man^anc-c  dioxide  forma  a  aeries  of  dioxides. 
An  account  is  at^o  given  of  the  re  eorchet  of  Dittmar,  Wright, 
and  others  on  the  c  mditi  >n.  of  formatioas  of  the^e  oxides»  and 
their  behaiiiur  when  tientcd  to  vju-iou^  tem|>cratures  in  certain 
ga<«>.  The  author  h.i-  siu>lied  the  .icti  >nof  air,  oxyjjcn,  nitrogen, 
aad  hydrogen  at  teiii|icr.ilu.'c>  \nryiiig  fro  a6u  -200  ,  onanuxide 
having  the  f  .nauU  Mn,iQ,,.  ]Iy<lrAtei  of  the  folloAitv;  higher 
oxide<,  Mn,,Oj„  .\liu,0,,,  Mii^jOo,  Vin^fi^^,  Mn^O^^,  have 
been  prepared  and  analy-.cd,  Whea  the.e  oxi  Ic-  are  heated  in 
air  or  oxygen,  at  lo.v  ieitiiK>rature>i,  two  c!mngc>  arc  o1]scr\'ed  : 
(l)  a  lo  s  of  water  of  hydration;  (2)  an  ali  o.-ption  of  oxygen. 
When  heated  in  nitrogen  they  are  dchy<lrated,  and  at  hi^jher 
temperatures  lo  c  availaMe  oxy,;en.  II  cited  in  hydrogen,  they 
are  iimultaneou  ly  dchy  ir.ito  I  n'lul  reduced.  The  author  reeard'i 
the^e  i>xi.|e-  a^.  di  Unct  chc.nical  entities  and  not  mere  omVina- 
tion.  of  molecules,  or  molecular  compound  -. 

On  the  litjerttuts  tt  iiu:il>  t  from  J/i\ft  AMefuJiir  ll'fijrA/s  as 
/.I  1; '■;/../  fj'  tk(  UxiJa  c/  Maii^an(,'<,  l.y  I'rof.  Odling,  M.B., 
F.  R,.">.  — In  the  cour-ie  of  hii  remarks  Prof.  Odiinfj  broiii^lu 
under  lliij  notice  of  the  Section  the  vari  u-  c  -n  idtrati  ri  which 
atTccicd  the  dcterniinn;i  in  <  f  the  relative  v\-ci;.{hrs  of  tlic  tc.»clHi\j 
units  of  chcinic  d  su'j.t.mce-.  He  con'end-;d  that  e~ti  1 .11  u  <  f 
vapour-dcuMiy  h.ui  nn!  li.i<l,  and  c^  uid  not  have,  an  .id  oiu;cly 
delerminiu.;  niluh-nc,  Inr  lhou.;ht  the  e  c  tiimtions  alw.iys  re- 
({uired  tij  l>c  chcikrd  1  y  purely  chemical  cmsitlcration*.  In 
particular  he  referred  I  >  (lie  ca-.es  of  brd  cs  v*hich  lisd  two  or 
more  distinct  vapour  Ji.  n  .  i  >  — ca.scs  v  hicU  v  ere  K'coiiiing 
added  t  J  doily.  He  expn.-  td  l:is  entire  cor.eurrcnce  the 
views  of  the  I'rcsiJtut  of  t'le  ctiun  as  to  the  n  ti  cxi  t-:iicc  of 
two  distinct  f.  r ji.  i  t  c-imSina' io  1,  atomic  and  iiiolccular,  and 
ttrorgty  opjX)sed  the  n  111  >ii  lliai  v.ir.uui  uielallic  cK  ments  pos- 
■etacd  a  definite  cajacity  of  s^tu  ati  m.  lie  br  .u-lit  forward 
various  illu  trati  ms  to  show  that  the  .i^.Ttu -atiiui  ca;i:itily  of  b  th 
metaliic  and  non  uicia  lie  cltiuen!*  wa.-i  iiHlclriite.  Ho  c  n tended 
that  the  doctrine  r  f  at  mi-  j'.v  furnished  a  \'  i>  iii.'ide'imte  idea 
O*  the  m  jsl  imjxjrl.i  .!  t.icis  f  ehcmieal  C'  ni'unaii' n,  and  that 
the  rejjreseatatio;,  of  ai  juiiLi:y  n  .lijus  i.y  g.'-aphic  forniuLe  was 
highly  misleading'. 

Oh  Pet'f'ermint  CumthKir  I  M<:i!!ii.>!)  anJ  some  of  its  DeriialiVi'S, 
by  R.  \V.  .■\i:iii,oii, 'i!.Sc.  (Lond.l.  and  H.' Yoshid  -  — Thi 
paper  contuiui  au  a-.xouat  of  tlic  detcrniinations  of  the  pli\  i  :al 
propcrtifrj  of  mentJi  d  (C,„ll,„Oi,  incnthine  (C,,H|,0),  men- 
thenc  (Ci,i(||),  and  tWc  ot  a  hydrocarlon,  Ci^ilif.  which 


l«ttcr  eoaipoand  i«  «>btaincd  ly  the  aetioo  of  hydiw  iodide  npoo 
menthol  and  ^uhwiittent  treatment  whh  can>iie  »oda  and 
aodinn.  The  antbon  also  di«cnss  the  conatitntioB  of  the  above 
coapoundi. 

Awir  m  tke  Otturrentt  ef  Stttminm  and  TetturiMm  i»  yafam, 
by  E.  Divert,  M.D.— llie  author  draws  attention  to  the  fact  that 
the  nreaence  of  the!>e  two  elements  hai^  been  ol»er\-ed  in  Japaar.  e 
sulphuric  acid,  and  considers  it  probable  that  these  <ul>>taoces 
occur  in  material  tjuantitie^  in  Japan. 

No't  tn  tkt  Sodiun  A'tim  of fcif^tn,  by  E.  Divers,  M.D. — An 
anily»t«  It  given  of  a  specimen  o'  this  '-uS-tance  ;  it  occurs  as  an 
efil  >re'cence  on  decomposing  >odium  albite,  which  contains 

Syiites  scattered  ih  ot^  it.  It  is  found  in  the  province  of 
dzufflo,  in  the  prefectsre  of  Shiniane,  nf-ar  the  coast.  It  is 
said  to  ojcur  in  considerable  quantities.  It  ojcur>  in  t»o  form/, 
one  massive  iindy  filnroni^  g^qd^h  while  and  traoshicent,  and 
the  second  in  fitable  opnq[ue  teara,  slightly  eolowed  by  boo 
oilde> 

Sr.v/imrin  Jdfan,  by  R.  W.  Atkinson,  B.5te,  (Lond.).— The 
Japanese  brewing  process  is  divided  int.>t*»o  |«rt»  oomparablc 
with  the  nialt'ng  and  brewing  procc  r  -  of  bcet^making.  The 
mode  of  preparation  and  the  jn-opcrtic^  t'f  the  di.x^tatic  material* 
.arc  difTcrcnt  in  the  twj  cases.  The  Japanese  c'luivalcnl  of 
malt  or  "  koji  "  hydrates  malt  i^e  in  .nddition  to  cane-vttgar, 
dextrin,  and  starch,  and  the  ultimate  ]>rfducts  of  it-,  acti  m  on 
storch-pa^te  .ire  dexirii-e  and  dextrin,  or  perhajvs  dextrose  alone. 
Kd;i  dilTers  fro  n  malt  in  bein^  rcn  le  e  l  in.Tetive  by  heat  at  a 
much  1  )%ver  tciTipcr.itnrc  thin  valt.  Koji  is  prepared  a-  f  tlo»>  ; 
a  uiixturc  of  --tca.T.ctl  rice  an!  vatcr  i-  .illiwc-l  to  reiii.iin  iu 
shalliw  tuh .  at  a  1  ov  te  niicr.ifurc  (o°- 5*  C.  1  until  quile  liquid; 
it  IS  then  heated,  fennentati  ^n  cnmuicnee  ,  and  continue-  until 
nearly  .ill  the  dextrine  fir^t  f-irnied  i-  cih.ia^tcd.    This  product 

I  is  now  u  ed  liVe  ye.sst,  and  i-  added  t>  fresh  quantities  of 
stertmed  rice  irid  ".Ki.r,  fcrmcnt.iti'  ti  iTi-ccrilinj  until  ihc  per- 
ceii!;t.;e  of  rdcohol  .iiviouiLt-  (..■  .il.ut  13  ^ir  14  per  cent,  by 
weight.  .\ftiT  :l:c  .n-e.i'ir  n.irt  of  th  •  rie.'  .id-lcd  h.a-  l-een  u  ed 
vi;i,  the  m.i  h  :   td  ercd  ami  (1  irified  l.v  :  l.i:.di!:_^.    The  "  -.ike  "  S  > 

j  protiiiced  rccjuiic-  very  careful  u .ilchiii,;,  .uid  when  suivii:,er  ap- 
proaches, or  it  exhil  it- -ij^n- of  p-.;l.e;.'L-',L\e  fermoiil.-\:i  iii,  it  i. 

I  then  he.i'eJ  in  iron  vc--el'.;  this  oj>crAtion  lias  frequently  to  be 
rcj  cnied.  .\n.<l:-  c-  of  varioos  speciinens  frcsh  Md  dueaaed, 
are  ;^ivcn  in  the  p-iiH-r. 

I  Oi :er! eitto»<:  <  11  th;  S/ititt:  K  fi\ict'-i>n  ir.  i  Di's/vsion  cf  Li^hf 
by  /.i!uiJ;\y  \.  H.  Gl.nl  tone,  I'h.D.,  F.R.ti.— The  general 
conclusion^  ariivctl  at  from  a  lar^  series  of  observntlou  on 
different  li  jnids  are  as  f  II  )WS  :  — 

I.  The  c  nfirn.aMoT  I'f  th--  ■.tatemrnt  mr.de  by  the  Rev.  T.  P. 
Dale  ai-.d  the  au'h  ir,  vi?..,  that  the  lcnj;th  of  the  s{)Cc-trum  (the 
differc.scc  I'ttur.  n  the  refraction  .  ,f  the  FraUlJwfcf  lums  A  and 
II)  decriasfs  with  c]ev.ilion  of  tcmi>craturr. 

II.  It  wou!d  apjKar  that  the  length  of  the  spectrum  divided 

by  the  den  ity,  i.e.,        ,       is  apprjumately,  but  not  cxacliy. 

con  tant  for  ditTennt  tcmpcratuxca. 

I I I.  'Ilie  specific  dispeoioa  npiiears  to  deewMe  with  incnaae 

of  temperature. 

IV.  The  st'*c'''C  di-»per>ijn  i-  influcnceil  1  y  ilie  clieoiical  coa- 
stituti-'H  of  a  coui]<iund.    In   the  case  of   hy»lrocJirl  ous  the 
ch.injic  of  the  rcfr.^.etive  equiv.Tlciit  of  the  carin  a  fr  ini  5  0  : 
6'l  or  8  intluenccs  the  specific  dl^lH^-iuU  t  >  a  for  grcitir  exleiit 
than  the  -  pccilic  refract ii.n. 

I  V.  Finally,  the  .spccib«  dispersion  of  a  compound  Uocs  not 
appear  i  >  bt  the  means  of  the  specific  dispeninns  of  ita 

con  titucnts. 

On  the  fro  luction  of  Crvsfals  by  the  Adton  of  M,l  ih  cm 
Cd'hn  DisuIf'h'Je  in  Seii!e.i  '/'ul>a,  l  y  V  Trabam,  F.C.S.— The 
anthi>r  de  criheda  scries  of  exoci  rncnt:-  w  hich  consisted  in  sealing 
u;>  fifteen  difTcrcnt  nut.ils  in  c irb  11  di  ulphidc.  Some  of  these 
tuJics  V  cfc  s  alfii  u;>  in  iSjq,  a  id  in  tli  isr  which  contained  gold, 
antimony,  and  bis  i,uth,  microM:opic  crysl.iK  were  found.  The 
conp  ■siri  n  of  the  e  crystals  has  n  I  a  yit  been  dctermiMd. 
The  auth^T  al  n  exhibited  a  micro-gori  meter. 

O*  the  A!l.\:-:l  I\w'iif out  ■'>'>!  of  th,-  /TjVw,  by  Trof.  Dcwar, 
M..\  .  F.K.S  —  In  lii-  reii  atks  Prof.  l  ewardenlt  chiefly  with  the 
syictl'os -o]  ic  voik  fron-,  '.  hich  Mr.  Xornian  Lockyerhad  dra«-n 
concluii' ni  \ci  v  lii.'^Vrcat  from  tho^e  of  I'rofcs.virs  Liveinji  and 
Dewnr,  0  f<-riilly  ronccmi-ig  the  value  of  evidence  on  the  su'^ect. 
I'rof  I  'c.v  ar  a'^i^rd.  !hat  Mr.  I  i  ckyer's  view  s  regarding  iheexist- 
ence  of  csrb  m  v.ipair  1  i!.c  corona  of  the  sun  would  not  bear 
i>cieiititic  iiivc^tigati  n,  md  that  his  views  regarding  the  modifica* 
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tioa  of  the  Bpeetrem  of  nugBcrfamwiiK  equally  iUoioiy,  uidgave 
no  proof  of  th«  deoompjsilloD  of  ekaneBUry  alMliiioes.  Fioidly 
10  discussed  Mr.  Lockyer's  theory  of  **  basic  liao,"  and  ■ddrcised 

limseir  to  a  refnUli-M  of  the  Mune.  The  results  recordtsd,  he 
Slid,  strongly  ciiofiiMd  Young's  observations,  and  left  little 
ibuU  that  the  few  M  yet  OOXesolved  coincidences  either  would 
yield  to  n  hij^her  Jispemoa,  or  w«rc  merely  accidental.  It  would 
udeed  be  siranfi^  if  amongst  all  the  variety  of  chemical  elements 
ul  the  a  ll  ^eater  variety  of  vibraliolu  which  some  of  them 
wer;  capable  of  tal^iii;;  up,  there  were  no  two  which  cju'd  lake 
npTibratittu  of  the  s.me  period.  They  certainly  should  have 
>up;>osevi  that  :u'x>tanccs  like  iron  and  titaniam,  with  siuch  a 
lai'i^'e  t^uLubcr  of  liuex,  must  each  consist  of  more  than  one  kind 
of  mcikcole,  and  that  n-jt  single  lines,  but  several  lines  of  ecch, 
wjold  be  found  repeated  with  the  spectra  of  some  other  clie  nical 
elements.  The  fact  that  hardly  a  single  coincidence  could  he 
c&tal'li>hcd  was  a  strong  argument  that  the  materiaU  of  iron  and 
titanium,  even  if  they  be  not  homogeneoa'i  were  still  different 
from  thoi^e  of  other  chemical  element'!.  The  lappositioa  tliat  the 
iliffercnt  elements  might  be  rcolved  into  simple  constituents  and 
even  into  a  .--iiiglc  >ulist«nce  h.id  1  >n^  been  a  favourite  specu- 
Ution  with  cliciin^ts ;  but  however  probable  th:>t  hypothesis 
might  a;i,<.-r.r  ii  j'irn,  it  must  1*  acknowledged,  accouli  ig  to 
Prof.  I  evtar,  that  the  tscu  derived  from  tlM  most  jpoweriul 
tuctli  a  of  ualytkallnvMtitatiaayietdevfaad, (a«titiat«cttt 

support. 

On  Mangjntu  AWit/tj  am/  I  heir  Oaummet  im  the  Sea- 
/u'//i'-n,  by  I.  y.  Iluchanan. — The  author  exhibited  specimetn 
of  tlic  iio<jiilc>  L  buiiicd  from  the  Soutli  Pacific,  and  ako  from 
l^h  I  jne;  an  account  of  ihce  obtained  in  l  och  l  ytic  va  . 
given  in  N.\  lliRE,  vul,  xviii.  ]>.  628.  S  mic  nrnjulc-  i:ij:jl.iir.m;j 
Colialt  were  alvo exhibited  ;  the-t-  the  author  had  obtained  from 
New  Caledonia.  An  accwuut  is  L;iven  of  the  au'hor's  meilud  of 
rired^'ing  for  mud.  1  he  nodu!e>  have  been  found  to  cnntain 
ir  ux.d'-s,  ti-)].pcr,  cobalt,  nicl  cl,  y.w.'],  iVc.  I'urt'ner,  in  no 
case  vas  the  amount  of  oxygen  found  ta  1  c  fulTi;icn:  to  iorax  a 
1  eroxide  with  the  nian^'aueie.  The  kernels  i  f  thc:=;c  nodutc^  arc 
u-ually  riche.  in  nian^nese  oxides  than  the  cxteruai  {jottions. 
C'oncemii  g  their  mode  of  formation  the  author  thinks  that  this 
takes  place  in  lini,  ami  that  the  nodules  are  not  brought  from  a 
distance.  Further,  i'  would  appear  that  living  orgat  i^ni^  a>-ist 
in  this  fornniii  n,  although  indirectly,  in.stjmuch  as  the  dccoin- 
[losing  aniUKil  n.a  ■i-i  reduce- the  sulphate-,  of  tlic  sca-watcr  to 
uljihides,  which  111  their  turn  re.»cl  01  the  irju  and  luan^-an-'^c 
uiitierals  (chiefly  sil  caic  )  in  the  mud,  ;nid  thusforming  suiphi  Ics 
of  these  metals.  \Vticn  the  i-r^vinic  matter  i'i  cxb.iusted  these 
snli^bides  arc  oxidi-ed  to  c  xLiic  by  the  oxTr^i"!!  i  f  the  water, 
forming  oonctetim^  or  incrustations  of  the  ochrcoos  oxides, 
which  natmaUy  inebae  tbe  othtr  and  tmalMni  eamlhiieiiU  of 
the  mud. 

On  the  Aflitn  of  Zi>u,  Magties'um,  and  Iron  cn  Addified 
Sthithut  of  Fcrrtc  Sulphate,  by  I'rof.  T.  K.  1  liorjie,  I'h.D., 
F.R.S.— Ihe  extent  of  the  reduction  of  the  feme  •-alt  may  \ary 
with  the  strength  of  the  .'olution,  «ith  it.>  temperature,  v  ith  the 
amontof  free  acid  pre-ent,  and  hutly  with  the  .specific  nature 
of  the  metal  employed.  The  author  ha>  ^tudied  the  ci  <udiiion<^ 
*  wUdi  ina  hydrogen  does  work  as  a  reducing  acent. 
Ms  were  nuuie  on  dilute  solutions  of  ferric  ^ulpoate, 
.  known  qjnantitics  of  free  acid.  The  author  find<  (1) 
that  Ihe  eatent  of  redaction,  produced  by  a  given  w  e^ht  of  ziiK 
in  dbcoMnc,  inercaiM  with  the  tempoiMRt  M  tliatit  l-i  ako 
aiiected,  aitEovgli  to  m  baa  degree,  by  the  fadlial  amfcea  of  the 
metal  exposed.  Whibt  Ihe  extant  of  reduction,  at  also  the 
rapidity  of  aolnlion,  iacreaie  wbh  Uie  temperature,  at  a  given 
tempeiatnre  the  extent  of  rednction  ineraues  aldMMlg^  at  a 
gradnally  diniaihlung  rate,  widi  die  tine  of  Bolntion.  The 
e^Miqr  of  edIniioB  and  eatent  of  tedvelion  pntacd  bv  a  given 
qwuititf  of  tine,  of  a  ci««n  h«»  and n aoimion  of  ngiven 
tmperaluic^  and  wwilnmiB«  a  definite  of  free  ac^d, 

incnaae  widi  the  anMent  or  ndnnbb  inn  pMMat  Experi- 
menilt  made  by  pl.-vdng  zinc  In  eoalaetwidl  platiawn  showed 
that,  although  the  time  of  aolotioo  of  zinc  la  eontacf  with 
platinum  is  coa^iderably  dimini<ihed,  as  eom|Mrcd  widi  that  of 
xiac  alone,  little  difference  in  the  reducing  eBiict  is  olxemd. 
Similar  re>ult-  uvre  olitained  with  masncaium,  altliffBgh  the 
amount  of  reduction  is  from  onC'foiulh  to  oae<<liiird  of  that 
praduoed  by  zioc  under  sinibf  oondtlioan,  The  diminution  of 
the  rate  of  loliitioa  with  dcocaae  in  tte  aaunnt  of  free  acid 
prmcat,  is  far  creeler  in  dm  caae  of  aa«nedamthnnin  Utatof 
line.    The  aittor  conciadee  that  Us 
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port  the  view  that  tlie  reducing  mwer  of  nascent  iiyJrogm  i> 
connected  n  ith  the  existence  of  tnu  body  in  the  aftomie  oondi* 
lion,  since  all  coniditi<Mis  tending  to  prolong  the  duration  of  this 

atomic  coitdition  augment  the  reducing  power. 

Om  the  RmhuinfAttion  cf  Zmt  amd  Mtgnttimm  oh  Vanadium 
SolutWKs,  by  Prjf  Ko«coe,  LL.D.,  F.K.S. — From  bis  original 
experiments  on  this  subject  the  author  had  drawn  the  onclusion 
that,  whilst  the  reduction  in  the  case  of  xinc  and  sjdium  took 
I  l.ice  fro'n  V,0(  to  V,Ot,  in  the  case  of  magnesium  it  only  pro- 
ceeded to  V,0|.  Later  experiments  have,  howew,  shown  that 
each  of  these  reducing  agents  actK  in  the  same  manner,  but  that 
the  reduction  from  V,Oj  to  \'|0,  lakes  place  very  slowly  when 
mogneiium  is  used. 

N«lt  om  a  New  Afefhod  of  Meaturing  CttUuM  Chemical 
A0nMi$,  by  A.  Tribe. — The  author  points  out  that  when  a 
metal  U  immersed  in  an  electrolytic  field,  i.r.,  in  an  electrolyte 
in  the  act  of  electrol;  sis,  and  the  electromotive  force  set  up  on ; 
any  part  of  its  surface  is  sufficient  to  dec  >mpo>e  the  mcdinm, 
then  the  positive  itm  teparatei  ont  on  tha'.  part  of  the  i^urfacc 
which  has  received  native  electrificitioo,  and  the  ne^ntive  ion 
on  the  portion  which  is  positively  elcctrifiefl.  If  .such  a  ]  late  \jc 
of  a  rectangular  form,  and  it  be  placed  that  the  lines  of  force 
arc  perpendicular  to  its  surfice,  then  the  maximum  electromotive 
force  i^  set  up  in  the  central  part  of  the  plate,  snd  at  the  edge*  ii 
becomes  s-j  weak  as  to  be  unable  to  ini  iate  any  elect r  j-clicniica. 
action.  If  the  sheet  be  placed  in  the  eltctroiytic  hclC-..  so  that 
the  lines  of  f  >rce  aic  tuirrillcl  \wlli  its  si'l<.>  ;Ulii  v.'A'\  ivo  of  its 
cdj^i.s,  tlien  ;!ic  maxi  mr;i  elec;;  imotivc  fore-  i  •  at  the  cm',  of  the 
f'l.Te  and  i  tlie  wcal.c  t  at  the  C'-ntrc,  where  it  i:-  unal  lc  (o  bring 
ah  lut  electro  chemical  chanpes.  That  this  is  the  c.t  e  is  shown 
by  the  boundaries  of  the  dejHJsits,  which  in  many  c  ises  are  ^  cry 
shar[i|y  defined.  From  the  intimite  connection  lietueen  elcctro- 
m  tive  f  ifce  nixl  chemical  afiinity,  tin-  nuthor  supposc<l  that  if, 
in  a  series  of  IrinI  ,  the  chemical  afiiidlies  vcrc  altered,  other 
circumstance-  rcnMiiii:i^  the  .same,  the  magnitude  of  the  inter- 
medial space  between  the  lioundirie-  of  the  eleclri)  deposits 
would  incrci5c  with  the  force  requi'C*!  to  overcome  the  aflmities 
of  the  MT.' of  til?  electrolytes,  i'his  snppo  i'ion  hns  l  een  con- 
firmed by  -evci;il  exjierinieiits,  e.g.,  wiih  -liccts  vj  ;"i:ily<er»  of 
filver  iranierstd  in  s  hit  ions  of  chloride,  Iromidc,  and  indidcof 
rinc,  it  was  f  und  that  the  intern-.edial  sjace  va«  the  gre.itest  in 
the  case  of  the  chl  >ri  le,  and  in  the  case  of  the  bromide  it  wa« 
greater  than  in  the  ca.se  of  the  ioiide. 

On  seme  Fhenomma  cf  the Nnture  of  Chi-ntieo-.Ma^nelii  Aition, 
\.\  \V.  Th  mson,  F. K.S.K.— Tbe  auth  .r  k.id  observed  that  the 
colour  frt  ni  n  piece  of  cloth  dyed  with  I'ru-sian  blue  was  dis- 
charged in  the  neighbourhood  of  n  piece  of  ir  -n  which  had  been 
b'""  upon  it  for  some  weeks.  The  a»h  of  the  portions  of 
i  !  til  ti w'.  ub  the  colour  had  tieen  di  charged  was  found  to 
Contain  iiut  a  trace  of  iron.  Experiments  were  made  in  wMdl 
n  1  iron  w  as  u^ed,  and  the  blue  colour  w  as  bleached  but  slightly, 
showing  that  the  net  i  n  Cfuld  not  be  attributed  to  light  Mooe. 
Further  experiments,  in  which  small  pieces  of  iron  or  magneta 
were  ti-ed,  showed  not  only  that  the  c  ilour  wa«  dischar^,  bet 
th.tt  the  colour  so  dLsdiarged  appe«red  to  be  rearranged  in  acnd* 
circles  on  cttch  skle  of  the  bar  of  iron.  When  magneta 
used,  the  colour  asMitned  more  or  less  of  circnkrfonn%  ■ 
were  develowd  not  t  nly  from  the  poles  but  bom  ail  partiof  th* 
magnets.  The<e  pbenoencna  the  author  does  not  regMd  aadnn 
to  magnetic  action,  for  when  a  piece  of  gtitta  percfaa  tiMW  wni- 
placrd  between  the  wet  clodi  and  the  m^nt,  nonHwi  iBOlt  piaee, 
even  after  several  weeits.  SfanHar  oliMitadoM  have  been  made 
with  dotb  died  with  anObie  colours,  and  wMi  a  like  result. 

On  Ot  OmUe  Mtde  vf  Copfer  mmi  tkmny,  by  Fm£ 
Sibuna  P.  Thompson,  D.8e.— After  deaeriUng  the  pwpfn- 
tlen  of  thia  compound,  wMdi  la  coproao-mMirte  wnm, 
Cu.Hgl^,  the  antanr  draws  attention  to  one  property,  vis., 
its  change  of  c^e«r  by  a  comparativf>ly  small  change  of  lem. 
perMnre.  Al  An  ordinaiy  teuMratme  this  substance  ivm* 
sesK*  a  briiiant  lud  odour,  and  irocn  heated,  it  bec^  mes  black, 
changing  hack  to  red  on  eooling.  In  thin  layert  this  substance 
Iransmiu  light,  but  hecanics  opaque  on  heating.  Now  according 
to  the  elcc^magnetic  theoiyof  light,  opaque  bodies  .ire  the 
best  omdnctori  of  electricity;  therefore  this  double  iodide  of 
copper  and  memiy  dionld  condnct  heat  better  at  a  high  than  at 
a  low  tcmperalnrCb  l^perimenl  has  shown  this  to  be  true  tea  cer* 
tain  eatent  only,  as  beyond  a  eeittln  temperature  iu  conductivity 
becOMCt  km:  this  is  probably dne  to  its  d  compcsition  when 
heat  dbefoid  a  civett  teaspentnrt.  In  conclMien.  the  aiMhor 
poiMcd  ont  aevBil  ways  bwUt^iUveifaaagn  of  oalour  of  tUa 


uiyiii^L,G  Ly  Google 


470 


NATURE 


\SepL  15,  188  i 


c  juiivmml  c  luM  'ic  uscil  in  I(^:tnre  eKpcrimenls.  For  instance, 
it  tiKiy  he  u  c  1  t  J  -h  \v  tlic  conducUun  of  heat  along  a  copper 
ro  i ;  t  ir  ill;-  1  ,L-  t  le  rivl  is  cMtcd  with  the  red  componnd, 
wh;ch  .;ra'iua:iy  blickeMcd  u  the  heat  tnveb  along  the  rod- 
It  m  y  .1'  I  ("-■  u  isiituted  for  wax  in  Tjndall's  experimcat  far 
sku»  ing  h  jw  crystals  conduct  heat.  There  are  alto  a  wietj  of 
other  u  avi  in  u  hich  k  may  be  applied. 

Tkt  Effect  0/ the  Sftctrum  OH  Silvtr  ChtorUe,  by  Capt.  Aboey, 
KE.,  F.I1.S. 

AlteratioHt  imtkt  Pn^trtia  Nitric  FtrmaUs  by  CuUkiatioHy 
by  K.  Wariagton.— The  auihoTi  dkar  giving  aoooont  of  hi* 
experimenu  on  the  cultivatkm  of  Uww  ftments,  which  consist 
of  organisms  reseuibUng  iMWiarfl.  Illln  that  Umm  BittlMag 
fenneiiu  arc  capable  oT oWbc  la  dnM  fom— (l)  the  nttric 
fenneot  of  soil,  which  ooBftrti  Sofh  andnodun  Mils  aad  aitritcs 
into  nitrates ;  (2)  the  attend  faanti  wUch  c-Mmrls  aauaoalum 
tabs  bto  nitrites,  bat  lUb  to  floaM(tirilrila»laloaitnt«}  (3)* 
aogrfltoe  organism  whidi  cooTerts  nitrites  tuo  nkcaMfc 

0»  tkt  fhui  DmO^f  Certain  Metalt,  \f  Firof .  W.  Chandler 
Rt^ot^  F.R.S.,  aadT.  Wrightson,  C.E.— TUi  b  aaaccout 
of  a  contboatloa  ef  ciMriaienb  apok  Ob  aabieel,  lome  of 
wUdk  WW  tabmitled  to  aa  Section  at  S«aiisea(fMr  Katuxi, 
YoL  ziii.  9.  448).  Tbe  aadion  abo  nUbited  the  oHtothiuter 
deacribedm  the  5bwiHlol  the  lion  and  Steal  ItMtUu^  1879^ 
n.  418K  bjr  die  dd  of  whidi  theie  icaalla  were  otMained.  The 
tolowiig  taMacontaina  the  rcsniti  obtained  s— 
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On  Molecular  Attraction,  by  F.  D.  Brown,  B.Sc. — The  author 
points  out  that,  if  we  regnrJ  chemical  affinity  as  neutialised  by 
the  union  of  two  clement-,  we  arc  then  unable  to  account  for  the 
reactions  taking  place  between  m  )lecule'i,  and  inv  >Ivin^  an  in- 
teraction of  the  atoms  comjioiinj  Jiffcrcnt  moleculcib.  If,  how- 
ever, the  act  of  couibuiatiun  be  regarded  as  prodacitig  no 
change  in  the  chemicnl  fi.>rct'--,  and  it  be  syj^jKj.ed  that  the  same 
attraction  is  exet:fd  iK-iuein  any  <;ive!i  pair  of  atoai^  witii jut 
regard  to  the  state  of  comUinati  m  of  one  or  b«jth  of  the  atoaas, 
then  a  reasonable  account  can  l>c  ^wcw  of  chemical  reactions,  and 
the  existence  of  m  dccular  combinations  doe-^  not  appear  very 
remarl.ablc.  Further,  we  arc  j)r>vidt'-d  wiih  a  more  or  less 
efTectivd  explanati  in  of  the  relative  voUulily  uf  ^^ubstance';. 
Rea-iOninK  from  lliis  point  of  view,  and  considering  the  carbon 
comixiuuds  s|>eciaily,  the  author  concludes  that  intermolecular 
attraction  should  be  greater  in  an  acid  than  in  a  corresponding 
alcohol  ;  greater  in  an  alcoh  d  of  high  molecular  weight  than  in 
a  homologuc  of  which  the  molecule  i>  Icsi  complex  ;  greater  in 
a  pritiiarv-  alcohol  than  in  the  secondary  or  tertiary  isomcrlde  ; 
and  finally,  greater  in  a  tklonnated  compound  than  in  the  corre- 
sponding *.ubstance  containing  hydnjgcn.  If  the  volatility  of  a 
sabstance  be  a  mca'^urc  of  the  forces  of  attraction  between  the 
molecules,  then  it  must  lie  admitted  that  the  Iwiling  points  of 
organic  compounds  !iliow  with  ^me  reason  that  the  above  ex- 
pre-.ion  represents  the  value  of  intermolecular  attraction.  From 
thi-  Y  '■>'■  ''"^  -tuJy  of  the  latent  heat  of  many  carbon 
comj>junds  woulii  mater;ally  ail  Us  in  the  sjlution  of  the  pro 
blem  of  chemical  attirnty. 

Oh  tkt  Kelatn  f  Al^  ntu  Weights  of  Sihfr,  Man^antst,  and 
Oxygen,  by  Prof.  Dewar,  M.A.,  F.R.S.,  ami  A.  Scott,  H.A., 
B.Sc.  The  authors  liavc  determined  the  atomic  wci.^ht  of 
man^nese,  in  relation  to  silver  and  oxygen,  by  a  c  'm|>I<jte 
alUlly«i^  of  silver  [jermanganate.  Taking  the  atomic  wciglil  of 
silver  to  V>e  loS,  tU  it  of  oxygen  to  be  16,  the  following  values 
have  been  obtained  for  the  atomic  weight  of  manganese,  SS'Si, 
S  t  oj,  54"45.  These  numbers  do  not  agree  very  well  amongst 
thems<:lve:>,  nor  with  the  nu:nbers  obtained  from  the  analysis  of 
pore  manganese  peroxide,  made  from  manganese  nitrate.  By 
this  latter  method  the  folbwing  values  were  obtained,  viz., 
Ma  =  53*6  and  53-3. 

NtU  en  the  FkttfkaUi  Um*  ani  Amnwnia,  fay  J.  Alfred 
Wanklyn.— When  ammoaia  is  added  to  a  soluble  caloc  phos- 
phate a  precipitate  is  ob*ained,  which  dissolves  on  healing, 
forming  a  viscid  solution  whidi  solidifies  on  cooling.  The 
•oinble  salt  formed  the  author  reganis  as  having  the  compoiition 


P.OjCaOCNHJgOH.O.  The  author  confirms  .M  .rfii's  observa- 
tion, that  bone  earth  dissolved  in  acid  is  reprecipiiated  by 
all(aliei  in  the  fonnof  a  hydrated  tribasic  phosphate;  a  feci 
which  he  coniaden  of  great  importance  to  agriculture. 

On  tht  Separatitn^  Hydrocarbon  OH  from  Fat  Oils,  by  A.  H. 
Allen,  F.C.S. — The  author  pointed  out  that  the  exten^ve  pro- 
duction of  hydrocarbon  oils  and  their  cheapnes  had  led  to  their 
being  employed  for  the  purpoiiC  of  adtllierating  animal  and 
vegetable  oik.  Indications  of  their  i>r&«ence  are  afforded  by 
the  detennination  of  the  density  of  the  oil,  by  the  lowering  of  its 

further  by  its  taste  and  die 
s)  adulterated  h  not  com- 
hydrocarbon  oil  may  be  removed 


ine  aetermioauon  01  ine  density  or  tn 
flashing  pdat  and  bolliog  point,  fu 
odour  prodnoed  00  henthig.  An  oU 
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of  •odianiBanloil;  the  flaonMcnea  of  tome  aiiaenl 
alb  m/a,  howawr,  be  dcrtroftd  bychwafcal  mnawi,  aw<l  1 
■nlaanl  aib  an  net  Auveioeat  the  abeenee  off 
oQ  does  not  thenfeca  iadieate  the  absence  of  a  I 

Om  Btmkdft  Mm  7*o-megra/A,  by  W.  Laat 
B.A.,  B.Se.»  F.C.S.--'nbbaaiii(lfanMntlii)rf«oafdiqcc 
of  temperatm^  libiA  ne  aMaaoiad  hgr  acdoa  of  heat  apoo  a 
hollow  eiradar  aictilUe  liag  coaaeeted  irith  a  ciradar  veiael, 
the  whob  befawfilbdwitliflBid  and  hen ~ 
end  of  the  rfaig  to  ftmd,  fha  oOar  b  fkee  to  nMm^  'aad  bs  1 
is  magnified  bf  a  seriee  tthmt,  to  Oa  eal  of  wUdl  b  1 
a  recording  pen.  Increments  of  heat  cattw  teereoB 
in  the  ring,  which  moves  at  its  Craa  end.  Tlie 
hitherto  been  need  for  diaieU  paipoaes  oblf,  bat  the  aailMir 
thinks  it  might  with adfauiaga  be  aiad  ia  dwmical  andjpfapdcal 

researches. 

rhe  BL-u;n^  lydls  mmr  MrtMbrtM,  by  T.  Faiiler, 
F.R.S.E.— The  author  gave  an  account  of  a  series  of  observe* 
tions  on  these  welLs,  of  which  there  are  three  in  the  neigh  !)our- 
hood  of  NorthaUcrtoQ.  The  gjU  ianiag  from  tbe  fiiioree  ia 
theeew^haa  been  aaalfied,  aad  b  appaiendlraathbviim* 
than  common  air. 

On  the  New  Metal  Actinium,  by  J.  L.  FUpson.— The  author 
stated  that  he  had  been  able  to  sepenUe  a  new  element  from  the 
pigment  zinc-white.  The  oxide  of  the  new  element  is  said  to 
be  slightly  soluble  in  c&uslic  soda,  and  is  soluble  in  ammonia 
and  ammoniacal  salts.  Its  colour  i<^  uninfluenced  by  cxp  isure  to 
light.  The  ful^hlde  of  actinium  is  de>cribed  ae  a  pale  yellow 
canary-oloured  sub>tance  ;  it  is  insoluble  in  aaHBeaiaaiiaqAMi^ 
is  soluble  in  acetic  acid,  and  beco-nes  darker  on  expoiure  to  dbe 
air. 

On  some  Vapour  Density  Determinations,  by  Prof.  Dewar, 
M.A.,  F.R.S.,  and  A.  Scott,  B.A.,  RSc— The  authors  de- 
^ribed  the  apparatus  they  employed  for  the  determination  of 
the  vapoar-densilies  at  nigh  temperatures  and  the  means 
adopted  for  examining  the  vapours  to  ascertain  whether  or  not 
decomposition  had  taken  place.  The  vapour-densities  of  the 
halogen  compounds  of  several  metals  have  bec  i  determined,  and 
it  is  interc-ting  to  note  that  the  authors  find,  according  to  it* 
vapour  den  ity,  the  tnolccul.ar  formula  for  ferrous  chloride  is 
KeCI... 

Sonif  Kcmarks  on  CryslaHo-tny,  by  Prof  J.  P.  Cooke 
(Harvard  University,  U.S.A.). 

On  a  New  System  of  Bloiv-pipt  Analysis,  by  Lieut. -Col.  RosS- 
— ITie  author  described  his  system  of  bl  )w-pipc  an.alys:s,  and 
exhib.ted  a  compact  form  of  blow  pipe  and  other  necessivry 
ap|>aratus  for  use  when  travelling. 

On  Expertmmts  with  Manures  on  Barley  Crops,  Sfas.'n  18S1, 
by  I\-ison  Macadam,  F.C.S. — Tlic  auth  or  gave  a  detailed 
account  of  his  experiments  on  two  ficld.s  soun  with  barley  in 
April  of  this  year.  Tlic  p'cvious  rotation  of  crops  %v3s  as 
follows: — in  1878  potatoes  with  20  tons  of  farmyard  manure  per 
acre,  and  4  to  S  cwt.  of  diss  dvcd  manure;  in  1879  wheat,  no 
manure ;  in  i88o  turnips,  20  tous  per  acre  of  town  ashes,  and 
5  to  6  cwt.  of  dissolved  manure.  The  only  difference  between 
the  two  fields  was  that  in  one  ca-e  the  turnips  were  carted  away, 
whilst  in  the  other  they  were  eaten  on  tne  ground  by  sheep. 
From  the  time  when  the  barley  appeared  to  the  time  of  cutting, 
determinations  of  the  following  points  were  made  every  week: 
(l)  the  weight  of  the  pUnt ;  (2)  length  of  straw;  (3)  rale  of 
storage  of  saline  matter  by  the  plant ;  (4)  aruount  of  water, 
nitrogen  (given  as  ammonia),  organic  and  vegetal  matter ;  (5) 
the  amount  of  the  various  saline  ingredients  present  in  the  ash. 
The  results  appear  to  show  that,  in  the  ca  e  of  the  field  where 
the  turnips  h  nl  l>eeii  eaten  on  the  ground,  the  barley  crop  grew 
more  rapidly  and  was  more  iieallhy  than  that  on  the  other  field. 
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SECTION  C— Geology 

Oh  tkt  Lttunntian  Btds  of  IMu/gal  and  of  other  Parti  of  Irt- 
iand,  by  Prof.  Edward  Hull,  I  L.IX,  F.K.S.,  Jtc,  Director  of 
the  Geological  J-urvcy  of  Ireland. — After  n  j  em-al  of  ttic 
writings  of  prcvicu-  aulliur-,  and  a  ^icr>ciual  cxaiiiination  made 
iji  the  >iiriiig  of  ib8l,  in  cuuijiany  with  two  of  hi^  coUca4Ue>  of 
the  Geological  SurM-y,  Mr.  K.  G.  Symcs,  F.G.S.,  ar.d  Mr.  S. 
B.  W  ilkiii-on,  the  authtpr  had  arrived  at  the  following  conclu- 
tions : — I.  That  the  Gnci'r-ote  --trie*  of  l^onc^nl,  >oiiietinies 
called  "  Poncval  granite,"  is  unconforniably  overlaid  by  the 
metamori  ho'td  iju.irtiile-,  -chi  t^,  atvd  linotoncs  which  I'rof. 
Harktic»  hrd  -hown  to  \>c  the  rcj  i centativcs  if  the  Lower 
Siluxiai)  ln-d^  of  Scotland  (Quart,  fchiti.  Cicl.  Sot.,  vol.  ivii. 
p.  356).  1  hi*;  unconformity  is  Cij  ecially  nolitciililc  m  the  di>- 
trict  of  Louj^h  bait  near  Glen.  2.  'ili.it  (he  Glll■l^  lJ>e  ^erie>  is 
limilar  iu  character  and  identical  in  iH  .sitji  n  .ii.d  ngc  with  the 
"  FtUKlairental  Gn^is^"  (Murchl-on)  of  i  .irt>  of  SuthcrJand.-hirc 
and  Ross  hire,  .mU  IS  tluTif>  rc,  like  the  latter,  pre  uniably  of 
XjUtrenttan  age.  I  li.it  the  f( m  illion  is  a  Incta^lorJlho^ed  ^erles 
•f  tedimeutary  btd-,  has  been  >huwn  by  I  r.  Ilnut^hton  and  Mr. 
R.  H.  Scott.  3.  lhat  the  noith-»c*tcm  boundary  cif  the 
Donegal  gneiss  is  a  large  fault  between  the  1  rurentian  gnci-.s 
and  the  metainorpbo(cd  Lower  bilurian  btd--,  owing  to  which 
the  older  rocks  have  leen  elevated,  and  by  dei  udation  have 
been  expoicd  at  the  surface.  4.  Huit  the  Cambrian  fomation 
of  Scotland  is  not  repre<entcd  in  Lonegal,  and  that  tbe  tmcon- 
fonnity  abve  referrea  to  represents  a  donblie  hiatus,  and  is  of  the 
MUM  clwwctw  «■  dMt  *Mdi  oocnn  in  Svdiadaaddtbe*  ia  the 
dbttlet  of  Fomvai  and  Ben  Ariilf  i  wteic  ih»  Loirar  Silurian 
bid*  nit  iSnetltf  oa  tbe  LnmliaD  |Bciw.  j.  Tliat  LawcMiui 
lodtt  mij  be  iceonucd  in  oibar  perto  of  Irehnd,  «>  m  ibe 
SUefeGaaiBlitiidOx  Montdae  of  Mayo  and  &ligo,  at  Bel- 
»«Uct,  aad  m  W«it  Gehny.  norlbof  Cain  ay  Bay,  where  the 
rocks  eowiit  of  red  gncisji,  boraebletide  rock,  and  scbi»i,  Ac, 
lli^lar  to  diOM  ia  Conc^ ;  alto  poatibly  in  Co.  Tyrone,  a.s 
amerted  by  Mr.  KfaubaD. 

jSwrniOm*  iftrir  m  Mltnd,  by  G.  H.  Xnbia,  H.]t.I.A., 
ftc—lbe  writer  iirkt  n.eDtior.ed  that  Caisoioic  aad  Mesotoic 
rocks  only  occmred  in  tbe  province  of  Ukter,  vhile  in  the  rest 
of  the  i^laI  d  there  w!k&  a  nearly  oontiuncusicquence of  PalKoroic 
rockF,  r<ro\(d  by  the  work  of  Griffith,  Jnkef,  and  their  tubordi- 
aatcH,  h-otn  the  Ccal-Mea.'iircs  down  to  the  Cambrian.  He  ibea 
pointed  out  that  a  recent  attempt  had  been  made  to  try  and  dis> 
tarb  their  natural  order,  Iu;  that  the  new  theory  was  ;rlely 
founded  on  asfertions  that  vt  uld  nut  bear  invcsitigation.  lie 
proceeded  to  obfcrve  that  the  geologists  of  the  pre-Canibrian 
school  appeared  to  lay  more  weight  on  lithological  evidence  than 
that  to  w  hich  it  w  as  entitled,  and  in  continuation  he  gave  the 
localiticii  for  the  oldest  rocks  in  Ireland,  with  the  reasons  for  and 
i^punst  the  rocki>  I  eing  Laurentian.  1  he  localitiesare  Camgore, 
OrSouth-£a>t  Wexford,  while  it  wa.<:  »hown  that  althongh  the 
locks  were  lilhologically  simiUtr  to  the  laurcntians  yet  they 
coalained  C ambrian  fos!-ib  —  Cahvay,  Sculh-EasI  Mojc,  Si'i^o, 
and  Lritrim—TOcVy  that,  from  their  lithological  character,  were 
.••aid  to  1  c  1  aurcntian  by  Murchiton,  who  recanted  hi>  ttatetr.ent 
when  Harknc-s  -howcd  that  straligrapbically  thi-  was  an  im- 
possibility. 'Ihchc  rocks  cccur  on  two  icnc,  tho^c  on  the 
highest  Icing  n()W  .'aid  to  l-e  Laurentian — Erris,  North- W'ist 
Atnyc — very  old  recks,  about  which  nothing  can  be  |xsilivcly 
said,  except  ti  nt  the)  arc  older  than  the  a^'ociatcd  n  ctamrrphic 
rocks,  al-o  I  t  untctliiiii  nt;c.  Lktifi^is':,  Lctniindnrv,  and 
Tyrctii. — the  I  Auicnti.in  .igc  t  f  sr  n.c  of  thcM-,  years  ago,  was 
fUgccslcd  1  y  Juke-,  while  nt  w  w  i^citlv  rly  rtc  d,  1  ut  r  lely 
on  uthologital  charnctrf.  T  he  aulhir  j-finud  1  u;  lhat,  although 
lithologically  very  liki-  1  urcnii.in',  ihty  were  more  like  liu- 
roniau',  Logan's  descri]  lion  <\  the  latter  1  eing  very  tiilal  le  for 
tho-e  of  Donegal,  lie  al  o  |h  snted  cut  that  it  was  unncccs-ary 
to  make  vague  a'-scrtion^  as  the  -tratigrai  hical  position  of  the 
rocks  <  ught  to  be  easily  wi  rkcd  lul,  either  by  starting  fri  m  the 
Pomeroy  fo-silifcn  rtck-,  or  from  the  fus^ilifereus  rt  cks 
found  in  Done};.iI  I  y  1  r.  King  :  1  ut  that,  at  the  'ame  tin  e,  the 
work  n  u^t  1  e  u  uch  I  ctter  ai.d  n.ore  correctly  done  than  that  in 
the  neiglil'i  uilii  1  d  of  I  <  u.eri  y,  \  here  the  uii:\l[irid  fos'iliferrus 
beds  arc  cla«  c<l  v^  ilh  lln  e  they  be  on,  allhc  ugh  the  latter  were 
extensively  n  tt.Tn,.  i]  bd  id,  ci  ntotttd,  upturned,  and  denuded, 
prior  to  ihc  li  -ilifcn  us  n  ck-  being  dejxisiied  on  them.  A'orfA- 
Last  Antnri:  rLcl.^,  .-U|>]  o  td  to  be  of  the  »aSie agC aS  ibc  oMoT 
recks  near  1  on.eny  (L  ffer  Camh  ians). 

On  tkt  OtcuncHct  ej  Granitt  in  situ  afotit  Tvtnty  Miks 
SauA-H'at  «J  £ddjjtett/,  ly  A.  R.  Hunt,  M.A.,  F.G.S.— The 


author  de  crilcd  .iiid  exhibited  a  fragment  of  granite  brought  up 
by  a  I'nxbiiiji  liav.  Ur  tweniy  n.ilc^  ^outh  west  of  ihe  I  ddystonc. 
lie  belicvcil  it  to  have  been  turn  oli  a  uiass  of  granite /«  jifu, 
and  I'lmtcd  1  ut  lhat  in  mineral  conij->sitioii  it  r.j;rtttl  "ilh  the 
gnei-  t-  of  ihe  Ldt!)-tonc  Keef  anu  of  the  >1h.\c!  Kcef  in 
I'lyniouth  i-ouiid — all  these  rocks  being  com]  o:  id  of  mica, 
quart/,  and  fel-par,  without  hornblende  or  schorl.  1  he  author 
believed  that  the  occurrence  of  gneiss  in  I'lymi-uth  Sound  with- 
out altering  the  adjacent  L  evonian  rocks  wa^  an  indication  tliat 
these  Channel  typical  gncLs>es,  and  probably  tbe Qrpical paaitei 
too,  were  of  pre-Devonian  age. 

^eme  Ohtr.aiions  on  tkt  Cauttt  of  Vohanic  Actien,  by  T. 
Prestwich,  M.A.,  F.R.S.,  &c  .  Professor  of  Geokigy  in  lie 
Univenity  of  Oafoid. — The  hyf-othe»i»  generally  aeOifMd 
in  this  country  as  to  the  cause  of  volcanic  action  i>  that 
of  tbe  bOe  Mb  Dpnlelt  Scrape^  «bo  considered  that  "dw 
rise  of  lava  fa  a  wkaaie  v«at  b  occMioned  by  the  espiaa* 
Mon  of  vofaoBci  of  Ueb-prcaiare  ateunp  feaciatcd  ia  a  mm 
of  liquefied  aad  beatco  natter  whbia  or  beaeath  die  trap- 
live  orifice,"  and  that  (be  cxfulsion  of  the  lava  is  ciTected 
solely  by  high-presttna  >tC8m  generated  at  great  defiths, 
but  at  what  deptbe  is  not  neatfaaed,  aor  is  it  explained 
how  the  mtcr  is  nbodaecd,  wbedher  fimn  tbe  surface,  or 
whether  from  water  b  ocinnBl  comUaadeo  aitb  tbe  basic 
magma.  Tbe  obketioas  to  Ois  hypothcris  are—  1.  That  daring 
the  most  povetfu  explosioas,  wbea  tbe  dif^arge  of 
is  at  itsBMxianuB.lbecfcapeof  lavaisfreonestlyatiMi  ' 
2. 1  hat  streams  of  kva  often  flow  triib  littk  abeagefiemeat  of 
steam,  and  are  geneially  greatest  aAcr  tbe  force  or  the  first 


 apiwicB  is  esoendcd.    3.  That  it  is  r40t  a  n.ere  \  oiling 

WCTt  ia  «Bicb  case,  aner  tbe  escape  of  the  active  agent— the 
water— and  the  cxpuLsicn  of  iiKh  portion  of  the  oUiructing 
n^.ediuffl,  the  lava,  as  becaaie  entangled  w  ith  it,  the  remaining 
lava  would  subside  in  the  vent  to  a  depth  corresponding  to«the 
quantity  of  lava  ejected ;  lut  the  level  of  the  lava,  «tttris fariiiu, 
remain-v  the  rame  dnriitt  successive  eruptions.  Of  the  in.portant 
p<art  played  by  w  ater  in  vokanic  eruptions  there  can  be  no 
dtubl,  Lutiaatcrd  cf  considering  it  as  tbe  primary,  the  author 
views  it  as  frcoi  daiy  c:iu  e  in  volcaaic  ciaptioBy.  All 
agree  in  describing  ordinary  volcanic  eruption!'  as  generally 
aoccropanied  or  preceded  by  f-hocks  or  earthouakes  of  a  minor  or 
local  character,  to  which  >uccced  j-aroxysrral  cxplosii  ns,  during 
which  vast  quantities  of  atones  coriar,  and  a^he^,  together  with 
voluires  cf  ^ team,  are  projected  from  the  crater.  The  first 
paroxysms  .ire  the  n.ost  violent,  and  they  gradually  dccrea-e  and 
then  cease  altogether.  T  he  flow  of  lava,  on  the  other  hard,  v  hich 
comm.enccs  sccner  or  later  after  the  first  explosions,  is  continued 
and  prolonged  iiide]  ei  dci.tly.  b'ltin  .ntely  the  vtlcano  returns 
to  a  slate  of  repse,  vlmh  n  .ly  I.i  t  ;i  fiw  n.cnths  or  n  ar.yyear«. 
Adopting  the  tner  rv  of  nn  oni^in.il  u^  l  ucltU',  ihe  .-ulhor 

comiders  a  ccrlnin  llurtiity  ci  the  fi  in  cr,  .nnd  mobility  of  the 
latter.  The  one  .ni.d  ".l.c  <ither  feel  ly  represent  cciditii.ns  of 
which  the  I  henon.eiia  of  the  t<cls  afford  cle.nrer  .n  d  trongcr 
evidence  as  we  go  1  nek  in  geoli  gical  time.  Allh<  iif  h  ihermo- 
metrical  expcrin  ent-,  of  the  ncccs-ary  accuracy  ar.d  length  of 
time,  are  yet  wanting,  it  has  leen  estinatfd  ih.nt  a  it  .ill  t,v.anlity 
of  central  heat  still  reaches  the  surface  ai  d  i-  Ir  t  by  radiation 
into  s {  ace,  ard  the  c  cape  tf  liquid  lava  and  'ttani  fn  ni  vol- 
canoes, and  of  hot  springs  from  these  ard  other  -turce-,  nust 
bring,  in  hov\ ever  sn  ail  a  quantity,  a  certain  increment  of  heat 
from  the  intcrii  r  10  the  urface,  where  it  U  lost.  This  hfuld 
lead  to  a  certain  CM. tr.iction  at  depth',  ard  of  readju  tn  ent  of 
the  exieriinl  cm  I,  in  ci  n  iijUetce  of  which  the  fu  ed  n?-'cs  of 
the  iiittiii  r  vul!  in  ti!  tin  e  to  tin.e  tend  to  1  c  forced  f  utv» ard«, 
v\hene\er  l^n^i^  n  Itc.Tii  e  -iiftkicnt  to  <  vcrc<  n  c  rc  istance. 
In  this  the  authr  r  .igrfc-  \\ilh  many  other  geologists.  The 
further  hyj  t  tlic^i-  res]  ectiiij;  volcanic  action,  he  now  upgests,  he 
has  1  eeti  n  aiiily  led  to  form  by  his  rese.nrches  on  undcrgrt  ur.d 
viater^.  A  pf  riion  of  the  rain  f.^lling  on  the  urface  not  only  of 
pern. cable  and  fis  urcd  tcdin  entary  strata,  lutabo  of  fis-iured 
ar.d  creviced  crystalline  ard  other  recks,  pa? .'es  below-  ground, 
and  is  there  transn.ittedas  fardo«na.s  thcp'cnr  eal  le  recks  range, 
or  as  the  fissures  in  the  rocks  extend,  unless  »ome  ccunteractng 
csufcs  intervene.  Ihore  cawet^  are  the  occurrence  of  imper- 
meable TccVf,  faults,  and  heat.  The  former  two  are  exeopdoaaL 
the  latter  constant.  Ihe  increase  of  terorerature  irldi  deplb 
bebig  1'  for  etreiy  jO  to  do  feet,  the  boiling  point  of 
water  weaU  be  readied  at  a  de^  of  afatut  ]o,coo  feet,  ttit 
the  lapemcumtcnt  reeks,  h  bas  bcea 


owing  lo  tte  presi'an  of 
estbaatod  tbat  water  will 


its  liquidity  aad  eeatiaae  t» 
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cumilote  f  redr  to  tar  gmier  dqiOi.  UafortuMftdir,  veiy  little 
u  known  of  tbe  i«b>tntaof  TOlewM.  Etu  aad  Ueda  ap- 
pateatly  stand  on  pcfwicaMr  Tertiarf  ttiata,  Vemviiu  on 
Tertiary  awl  Creiaeaou  strata,  while  in  South  Aneri^a  some 
«f  the  vdcanoe*  aie  mminicly  citinled  aBMngit  pdcus  ^ic  and 
vfOtWmit  mdn.  Undtr  oittinary  dienniiitanfai  all  the  pcr- 
iianhlr  ktiata  and  all  fixated  rocks  beeone  dnned  with  water 
» td  the  kvd  of  the  loircit  point  of  oscape  oa  the  iurface,  or 
ir  that*  should  be  an  escape  m  (he  scabbed,  then  to  that  level. 
fktt  a  difierenoe  eaucd  tqr  frictioo.  The  eatretae  poro-ity  of 
lavas  b  well  known.  All  the  water  CaUi^g  on  the  -  urfnce  of 
■  Eaia  and  Vevuvia:>  (exceiit  where  tbe  rjcks  are  decom|ra>rU  ami 
a  Mvfoee  soil  fonneJ)  dLvappcars  at  once,  |iavin^  isito  the 
iHoms  and  cavities  formed  by  the  coiitracti<}n  of  the  bva  in 
oooUng.  Not  only  are  the  e  6s!>are»  filled,  but  the  water  lodges 
in  the  main  duct  itself,  and  <icca>ionaUy  rise*  to  a  height  to  l>ll 
the  enter.  Benc.<tli  the  taaas  of  fragmentary  and  cavcrn<ju^ 
volcanio  materiaLi  focntag  the  volcano,  IJet  tbe  original  cum 
pact  mass  of  ^ctiiiuentar^  strata,  &c.  Owing  t  >  '.Ik-  fortunate 
cteeams lance  uf  au  Artc-ian  well  having  been  .  u.-ik  at  Na)>lei<, 
we  know  the  umlcrlyia^  -oJiinentary  strata  there  tJ  coiui  t  of 
alternating  strata  of  iruul,  sand-,  aud  suad^tgues,  »oiac  watcr- 
b.uuing,  others  i;nperuical>lc.  The  water  fri>ui  the  I'jSNe:-!  i-prini; 
reached  in  tbi^  boring;  ro«e  nt  fir  t  8  feet  abuve  the  .'orfacr,  aud 
8i  feet  above  the  sea-level.  Where  the  stnu  crop  i  ui  in  the 
»«a-bed,  the  same  pres>ureof  the  c~>lu:nn  uf  inlaud  water  furcei 
the  fre-h  water  outward-,  as  t  j  f  jnn  a  frc>hwater  -I'riug  in 
tbesea,  a.s  at  S|>e2zia  and  elsewhere  on  the  Mediterranean  coa>t.  It 
i<  this  fundanieatal  hydro-tatic  principle  which  keeps  wclU  in 
island"',  and  i-i  -.liorcj  adjacent  t  j  the  sea,  free  ti');i!  hall  water,  as 
ill  the  1  le  of  rh.i!ict.  Where,  h  iwcvcr,  the  he  id  of  inl.uid  «  ater> 
i-4  small  ox  i:ii]>etle  1,  ;ca  water  w  dl  cuter  the  i>ermcal>le  >lr.it.i,  and 
>poil  the  >prin^-,  as  in  the  ci-c  of  the  l.nser  IVrtiiiy  aii  U  at 
O  tcnd,  and  the  LoucrCjrceii  and  .ilC.il  l  aiid  iu  tlic  S mi m-,  in 
which  Litter  dep:irtiiieiit  the  uiiJer^n.  u  id  --I'l'ini^  as  found  aireLled 
to  a  di^tinec'jf  aljL  iit  me  imlc  1 1  •  tin  tin-  c,  but  pure  at  adi  tarice 
of  niiie  miles.  Kurthcr,  il  where  the  lie.id  '  f  i:iLi:iJ  waiter  i. 
sufficient  to  force  back  the  sca-waler  u:i  !er  .>t'dia.iry  e  oiditiui^, 
iho-c  r>rdin.'iry  c  >nditi  >ns  are  di-lsiibol  ly  |  a  "['"'n  ' '  extent 
that  Ijwcrs  the  line  ■  f  .sater  \  \  1h1  h  that    f  the  sea  level, 

then  the  ea  water  "ill  11  >w  uiw.iid  .  until  an  e'pitlibriU.n  is  e  ta- 
l>li--he<.i.  The  ll  •  if  vi  ater  under  a  \  dcanic  mountain  tuay  l  e 
al"-!  influenced  l>y  the  riuanuavei-al  di;i,  which  there  i-.  oiue 
e%-iilc:ice  tli.it  the  unJei  Ivi  il;  trau  there  lai  0,  owin^  probal'ly  to 
tlie  rem  >v.d  "f  inr.lti.r  from  l^elj",  and  the  weight  i.f  the  nuun- 
tiin.  If  «e  are  l  >  a  u  ae  that  the  volcwiic  a  hcs  and  tufas  1.k:1ow 
Na))lc->  are  uluerial,  the  <jri^inal  land-  urface  has  ;  unk  not  le^s 
thai!  665  fee',  and  a  dip  <}l  the  underlyini;  trnta  from  the  ~ca 
ward,  a-,  well  x-.  from  inl;i:id,  ha>  in  all  prol .abiliiy  bce:i  cut  cil. 
This  Artc  ian  «  ell  «  as  earned  to  the  depth  ■  1  1  ji.j  I  -ct,  a  1 ;ia  ^ed 
ihruu^h  three  w  aler  lieai  in:;  bed  — one  in  the  \  Icuiie  .1  he  ,  the 
sec  >nd  '\'\  the  ■  u' 1- Apenniiie  bnl  ,  aud  the  third  in  the  Crclace^ui 
strata  at  the  bitt oni.  No  eiuiili on  of  L>va  can  then  lalie  place 
wit!^>ut  C  iMiing  in  couLict  with  these  utider^ound  water-.  The 
fir  t  t  J  1  e  alTeeted  will  Ik;  the  water  in  the  cavities  of  the  moun- 
tain in  and  around  the  crater.  .\s  the  pres.surc  of  the  a  cending 
cola.nn  <jf  lava  spUts  the  cru^t  formed  sU"j>equcally  to  the  pre- 
ceding eruption,  the  water  finds  it-t  way  to  the  heated  ^  urface, 
and  Icadt  to  explosions  nvjre  or  les<«  violent.  When  the  fluid 
•  lava  breaks  more  omnktely  through  the  old  cmst,  and  the 
moontain  is  ii.«-nred  by  the  force  and  pre»ure  of  tbe  ascending 
oolnain.  the  whole  body  of  water  btored  in  4tt  aMwatsiw  MMeac 
nively  flow*  hi  npon  the  heated  fami,  and  is  at  onee  fluAed  dT 
inM  steam.  Then  take  place  those  mote  violent  detonntioos  and 
t)io:c  dehifet  of  run  ariaitg  from  the  ecodemcd 
wUdi  the  great  cnptioM  v^oalljr  oomaenoe.  In 
eoadttriaBi  imfhor  eoiH«h«s  mat  the  first  eaiue  of  volcanic 
aniioo  is  thewi^Bagnpof  thehiva  in  oewequeBoeof  pnstwtt 
iut  to  slMht  oontncaoa  of  a  pottioo  of  the  esrtha  cni%L 
Secondb,  the  Aihl  lava.  eamnighM»flontnct  with  water  atoied  in 
.theereviees  of  die  mawes  ofhmaadakhies  Inifling  Ibevokano, 
.  tlie  water  is  at  once  flushed  nito  »taam,  gi^^  rise  to  powerful 
detonntioas  and  exploiiions.  Thtodly  foOows  an  influx  of  water 
fnm  tbe  tmderiying  scdimentanr  or  other  stmla  lying  at  greater 
<lqiths  hito  the  ducts  of  the  vokano ;  and,  fautly,  as  diese  lub- 
tcrrtnean  bodies  of  water  are  thus  converted  into  steiun  and 
eapelled»  the  exhausted  strata  then  ^rrvc  a.'<  a  channel  to  an  inBax 
of  sea-water  into  the  volcano.  A  p  iint  is  finally  reached  when, 
•wing  to  the  cessation  of  the  powerful  shocks  aod  vibration",  atvd 
the  excessive  draiatge  of  the  ktzata,  the  How  of  the  lava  b  efliected 


qaicthr,  and  so 
and  the 


cqnOibrhun  b  cstaUbhed 

7JU  Cnmettmt  fcHrSw  <ir  AMmAm  4^  Vi>U-aniL  AtHtm,  by 
Frof.  W.  J.  SoUas,  M.A.— In  a  volcanic  craptiua  there  eve 
coocctned  tint  tbe  elevation  of  tbe  lasa  eohunn  in  the  aninl 
pipe  of  tbe  voleamH  ai^  seat  the  explosion  bgr  wUdi  the  lava 
tt  sjeeted  into  the  air.  The  anthor  attempts  to  find  a  r.  r,;  ^ j»j  j 
far  tbe  latter.  Sorhy**  rescardies  on  indaded  cavitie  pr  .vc 
that  steam  at  a  high  tension  mu-t  have  been  everywhere  pre^cbt 
througbout  phitonic  rocks  when  thcNC  were  in  a  &iate  of  fa.-  ton, 
and  the  presence  of  kleam  in  ejec'ed  kva  is  wtU  kitonro.  Me 
cou>ideri  it  prohaUe  that  the  ami  pi|«  of  a  volcano  b  occupied 
by  fuaed  riscks  ]>enneat«.d  by  aean),  which  is  iirolably  in  a  liquid 
litate,  and  the  ten  ion  of  which  will  depend  on  the  hydro!>ta^ 
prcs  ure  due  to  tbe  lava  cjlumn  abuve  it.  Any udden  diminntion 
of  this  I  rca  ure  will  tei.d  to  a  uuden  ex|^an-ijn  uf  the  stcaas» 
and  ie>.d  to  prcdvoc  a  volcanic  eaplosioti.  1  he  uicrc  elevation 
of  the  lava  in  the  Toleanie  pipe  cauu  i  Uaectly  prodooe  a 
diminution  of  pressure,  thoii<;han  overflow  at  tbe  Durfiice  of  ihe 
gn  and  would,  I  ut  this  iufers  that  the  overflow  of  lava  idiuuld  pie- 
ce Je  an  eru,  ti  m,  which  ii  not  tbe  case  }  hence  the  author  con- 
cludes '.hat  an  uvci'duw  of  lava  from  the  sides  of  the  pipe  aod 
other  places  u  idcrgroiuid,  and  the  preseure  on  the  lava  colomn 
beiivg  reduced  beneath  llie  point  of  overllow,  an  eruption  foUovf. 
The  aiicendant  pcessnie  ef  iutrudcd  sheets  and  dykes  of  iipwiiiiii 
rook  knovm  tooeenr  hcaeath  volcanic  cone,  thu^  ^tands  fas  dose 
connection  with  the  production  of  volcanic  exi  lo..ions. 

.4  Rtitor^ioH  of  tht  SkdttoH  of  Arthtcopsei yx,  wUh  t»mu 
A'tmaris  on  Differemts  bctxvtai  the  Berlin  and  l.ofitbm  Sfitci 
rtitus.—Vt'.'f.  II.  G.  Seeley,  K.  K.S.,  traced  the  forms  of  the 
Imhc  from  a  phot  t^raph,  and  arranged  the  sLcleton  so  as  to 
repre  ent  a  bird  w  hich  ^t  Kid  al«>ut  ten  iache-  high.  The  head 
ha^  a  po:t'Occi;ntal  jiroceaA  inthcconnorantj ;  tbe  ned(  b  emrved 
f orw  ard  ;  the  tail  reached  ahnoKt  to  the  groand ;  and  the  luahs 
were  exactly  as  in  birds. 

Oit  Simotattriis  /"njiHuf  (I  raaO.  J  .iV//  i/»  !Ae  Eivlution  oj 
tht  t'tt^UnnuHa.  —  I'r.  f.  11.  G.  Scclcy  gave  a  detailed  dc--cription 
of  the  si.elclcjn  of  Siino-aurus  recently  di  covered  in  the  Tlins 
near  Stuttgart,  and  briefly  noticed  and  ri.;urcd  l^v  Dr.  O  car 
lTa.i  .  He  then  drew  ^[■•ecial  attention  to  the  d.lTerenee  from 
I'le  10-auju  ,  e  i)ecially  in  the  f  irm  of  the  peel  <ral  arch  an.l  in 
the  characters  of  the  fore  and  himt  limb  .  The  hii  d  linib  was 
di-cu'-scd,  to  >haw  how  it  mi^ht  a  sumc  like  character  with  tlie 
ore  limb.  Prof.  .Scelcy  coneUiilcd  that  the  I  Ic  i  j.-aunis  were 
ori..;inally  land  animal  ,  and  that  their  auoestors  and  attaities 

mast  be  sou.:hi  iu  .-^imu  aurus,  WotlTOianrMi.  and  aUlcd  igyaiol 

aui;,ihibio»i>  riiiss.ic  reptile^. 

Injiuftut  of  Saromtiru  Prtsturt  en  the  Discharge  of  Ifa/^t 
from  Spr.it^s,  by  Uald'.vin  Latham,  M.  In-t.C.K. — The  author  lA 
thi-  jiajvr  ineutioncd  that  it  w.xs  alleged,  by -o:iie  of  Uk- 1  piil^  c  I.1 
bli  beil  Miiilers  on  the  chalk  stream-,  that  ihey  \.  ere  able  t  > 
t  ireiell  the  apiKraranoe  of  raioi.ill  iroin  a  en  ibie  increa-e  in  the 
\ oluuie  of  w ater  tl owin:;  d  jvi u  iho  ■  tieain  i)cf  irc  the  perio'l  of 
r.u;il'.ill.  He  had,  ihcrcf  ire,  unilertaken  a  -erie>  of  ob  erxaiion. 
to  inve  ti^.ile  tlie  phenomena,  .and  he  found,  in  ettin;;  u])  ^  iUL4e> 
in  the  Uourne  dow  in  th^  i^'atcrhain  Valley,  near  <  r. 'vd  m,  in  tlic 
■-pring  of  thi.  year  itbSl  I,  .lud  elecling  |>erii  <1  v,  h.ju  ihcre  sva- 
n  >  rain  Jo  viti.itc  the  re  ult~,  that  wlicnever  there  "a-ara)  i 
f.ill  in  the  lurouielcr,  there  «as  a  corre-jKindiiig  incrca-c  in  tiie 
volume  of  water  flowing,  and  with  a  rise  of  the  Imroineier,  there 
wa.s  a  diniinntion  in  tlic  djw.  The  gauging.s  uf  deep  wells  also 
eanfiruocd  these  observatioa<i ;  for  w  here  there  was  a  large 
amount  of  w  ater  held  by  capillarity  in  the  strata  al>ove  tbe  w  ater* 
line,  at  that  period  of  the  year  when  the  wells  beciune  .sensitive 
and  the  flow  from  the  strata  was  sluggish,  that  a  fall  is  the 
haromeler  eotaeided  with  a  rise  in  the  wal«r4faie,  aad  thatindcr 
eondithms  ef  hl^  barometric  prestnw  (he  waier4ine  was 
lowered.  Pweoktn^  gsaees  abo  nve  mh  !  ir  e\ide.nce,  for 
after  peraohlion  had  cea<eaand  the  luicr  wa^  a,iiareiitJy  diy,  a 
rapid  fsU  of  the  horometer  occurring,  a  small  quantity  water 
passed  firom  the  percolating  gauges.  Tbe  eondndon  arrived  at 
wa",  that  atmospheric  pre.  ure  exeroM  a  merited Ind—cempon 
the  e  cape  of  water  ftom  .springs. 

GlacuJBfttk,  brdie  Re*.  E.  im,  M.A. 

On  tmt  MUt  im  the  itorpkehgyiftke  MaUefkgra,  by  John 
Ho|  kin-'OD.— The  author,  after  reviewing  the  charactehiitics  of 
the  group,  concludes  from  his  invesligaiion  into  thnmofphology 
of  this  group  that  they  are  ibe  Plabmoie  ccpmeBiatives  «f  iKe 
reeeut  Hydaoida. 


Digitized  by  Googl? 


4 


Sept.  IS,  1881] 


NATURE 


4Z3 


partly  by 
loolttie*. 


The  C,i,u'.::>  tifposits  of  IVeit  Cum!>erhinl,  \<y  ].  I).  Kendall, 
C.K  ,  r.(...S. — The  extent,  form,  aud  iriner  iwturc  o(  the^e 
tlejio  its  u  lirst  dcscriiicd  ;  n  iiutnlicr  of  new  and  im])irtajit 
facts  Ijcin^  tirou;ht  f  rw,\rd  on  the  distributi  tn  of  Ijouldcr-.  both 
i'l  the  b  u  ilcr  clays  and  in  other  j;lacial  depo  it'-'.  Tlie  coiiclu- 
ions  nrr  VI  il  at  fr  iin  the  facti  are  (l)  that  the  bouMer-days 
«erc  forme  1  in  the  sc.i,  fartly  1  y  glacier  atti'jn  and 
iceberg-.  Ihc  ocijuriciice  uf  bouldrrs  from  <  istant 
•■  ten  m  very  ililfercut  dirccliosi',  in  a  mnlrix  |>artaki-'g  of  the 
t  aiMctci  of  the  undeilyint;  rucks,  is  cijjl.iiiici  ii>  an  eutinly 
new  way.  2.  That  the  midJlc  sand^  and  .jrnve's  (re  the  re  uli 
'jf  marine  and  river  action  combined.  3.  l  iia;  ilio  mouihI,  oi 
■and>  and  gravels  occurritij;  in  the  mouths  of  vail'  y-  were  ac u 
niulated  by  ll  jatiujj  ice  from  pre-cxi-tingdcpisit--.  A  s  imcwhat 
novtl  c«itUnation  is  ifivcn  of  the  oecurrenc?  uf  tjul  U-r^  on 
h-ghcr  levels  than  the  locU.s  from  which  tliey  wori'  fii-nvo  i. 

On  " /"'iV/,  ' by  K.  I 'a  yi.s,  M.A.,  (jCi  l  ij;iciJ  Survey  of 
Kngland  »nd  \Va!e-. —  I  he  word  "  flot  "  is  a  miiwr's  term  for 
Ore  lying  between  the  lxd>,  or  at  certain  dcfiuiie  horizons  in  the 
ktraUl.  In  text-boo' s  flot-i  arc  i;e:.crally  ctUed  "flats"  or 
"flattings."  They  are  of  two  kind« :  (1)  ihoie  connected  with 
"  cross-veiti<< "  ;  (2)  th'ise  connec!e<l  with  courses  of  dnn  liroe> 
ktone.  Fir-tly,  cro«s-veins  are  veiiu  (geaenilly  mere  spur  veins 
on  Greeidiow  Hill)  which  cnw  wkI  biMmact  ortWft  (M  nieul 
veins  Iwt  which  often  bear  oce  at  Arir  iBtenectioB  widi  the 
nctaivrins.  When  tfaettcran-vdai  cut  dw  flot  plana,  «k  is 
f oond.  Seooadlv,  wnilnrij  with  oonaet  of  dim  lime<tone.  I^n 
HmoBtoitP,  loWied  6<oni  to  ookwr,  is  a  dolomitiMd  form  of 
onUnary  lioMbtone.  Thn  dna  Mm*  oeenn  in  bdb  or  Irregular 
auMMs,  or  nMrafireqnentlyte  djfhe-lilce  oonnw,  naniag  north* 
notth-iNst  and  tonth<«ntth-cnkt.  There  connc*  are  often 
•ereral  yards  or  even  fothonis  wide,  and  where  the  dnn  eoune 
crones  the  flot  |<iane  ore  is  developed  alonf  the  joints  bct«  een 
the  dun  and  the  white  Unteatonca.  Ore  ia  not  fonnd  along  the 
flot  plane  e.xcept  at  its  imeraection  with  the  eraa-veim  or  with 
the  cont^e»  of  dun  limestone. 

On  the  Lntfr  Cam&ruin  of  Ani^Utta,  by  J.  McK.  Hughes, 
Woodwardian  Professor,  CamfaridgBt— In  this  pajier  tJic  .luthor 
j^ives  the  results  of  further  euuninatioo  of  the  ba  e  nciil  beds  of 
the  Cambrian,  which  he  has  now  tneedall  abm^'  tlic  norih-weat 
tlink  of  the  Archxan  axis  of  IJanftwlog.  1  ho  njucnce  he 
found  almo-t  invariably  v  as  in  ascending  order  : — (A)  (Quartz 
oom^omerate  patcing  up  into  <B)  grit,  which  in  turn  becomes 
finer,  and  pa«^e<l  into  (C)  sandstones  weathering  brown,  which 
got  split  up  in  their  upper  ]>art  by  thin  $Ub'<y  shales  ;  (I>)  black 
»hates  with  ^ul>jrdiiute  beds  of  Llack  ( M  a)  breccia,  and  occa- 
»ionaIIy  -and-toiie  in  the  low-er  part. 

On  I  fit  Gnarlfit  Striei  pf  MmtihA  and  IMyluad  m  AneUtca, 
by  'I".  McK.  nu(;hc-i,\Wi> >d .  .ardian  Profci«>or,  Camljridge,— - 
riie  .vai''i  rr  otTors  the  roull-.  of  his  inquiries  into  the  age  of 
cert.tin  ch:  ts  « liic)i  form  the  main  mass  of  the  rocks  of  northern 
and  \Vc  tern  An^le-oa,  li-tvi'i-^  f  ir  Ihc  present  llic  con  idcration 
of  the  n  asscs  c  f  si-nic»h,it  inular  rock  which  occur  m  nth  i/t  I'lO 
l.lanf.icloi;  .^nci.'ic  avi .  in  iho  n  ntral  and  south-ca-t  ]art  oi  the 
i^ian  i.  J  !ic  .;uih  r  i'cli'.". i ^  these  fclsjiathic  gnarled  rocl  s  11. u  t 
be  oitlier  ilie  marine  ci|Uivalcnti  of  the  Unli  vulcanic  scri>:s,  or 
the  ult  of  a  later  fjirubub'y  Silurian)  denudation  of  those 
beds.  Lower  May  llill(=  I'lrkhill)  fo.'-iK  otily  occur  in 

the  >lates  immediately  south  of  the  area  in  quc-tiun,  the  latter 
supposition  t  -  the  only  one  tenable  in  the  pre.  ent  state  of  the 
evidence. 

Xotti  01  I't  -  Sni>4i,/tn<-t!  akvi  l/u  Ptrmiitt  LiiHfsl\>nt  i'llween 
//ijr.'  V/  J  J'  ,.  .K'lj^jri,  by  A.  (i.  Cameron,  Geolo-^cal  Surv<y  of 
lin^l.in  1  an  1  Wales.  —  In  this  paiier  attention  is  drawn  to  the 
numcr  ia>  fii:m  il  shiinkaj;es  of  the  !  n  l  >urfaee,  uften  extend- 
ing t  J  con  1  iei;\l  ic  d  ptlis  into  the  rocks  beneath,  observable 
over  the  t:i[i  uf  the  I'crinian  rocks  l>clwixt  Hartlcpi  ol  and 
Kip-jn.  .\s  a  {;c;;cral  explanation  of  thi  ir  ori;;iii,  it  is  su  f'^ottd 
d>at  where  the  undcrgrtuml  w.atcr,  il  r,,  ihl;  nvcr  ili  '  litne  tone 
surface,  reaches  the  margin  of  the  .saudsti  ne,  U  icceivcs  a  check 
whereby  it  accumnhates,  forming  a  chain  of  dams  nr  pools  al.n^ 
the  line  t  f  junction  of  these  rocks.  .\;  denudation  prtsx-cds, 
hollowi  form  above,  until  ultimately  the  phcr  lOuitna  iif  the  ]'it-i 
appear.  This  being  so,  "the  water  bubUing  and  fruthmi;  all 
over"  is  explained  without  calling  in  the  aid  of  river  action. 
Allusion  is  made  to  the  Ho  ne  Farm  Colliery  accident  at  Hamil- 
ton, N.H.,  in  February,  1877,  through  a  suhsiderce  in  the 
gravelly  alluvium  of  the  Clyde ;  also  to  the  recent  subsidences 
at  Bladcbeaih,  near  London,  and  tothedtemive  cavama  hi  the 
districts  of  Fninaaa. 


The  Great  Plain  of  Xortfiern  India  not  aa  alJ  Sea-Bitsin,  by 
W.  r.  UUnforil,  F.K.>.— The  :  utbi  r  dc  aibcd  the  distribution 
of  Land  in  the  Indian  reiii.;sula  and  the  intervention  of  a  vnst 
plain  travelled  l>y  ihc  In  . us,  Gan^je  ,  and  Br.)hmaputra.  Ihis 
plain  has  const,  ntly  been  consiJcred.  both  by  gco|r>gical  aud 
lithological  wi  iters,  as  the  basin  of  a  great  sea  ;  but  on  examining; 
the  evidence,  there  docs  n)l  apgicar  t  j  be  a  sin^jlc  fact  in  favour 
of  the  sea  having  at  any  geol  ogical  lerijd  occupieii  the  Gaiigeiic 
or  eastern  position  of  the  plain.  T'he  tract  it,  evidenily  an  area 
of  depres.ii>n  tilled  up  to  above  wa-level,  thrash  a  ionigpanad 

of  '^C'  1  I'^ical  r.i!i;re  of  time. 

fht'  jn  j        Quii'lz  OmUi  ,•/{,/  Si'UtAfrri  /wiia, 

by  Willia  n  Ki:i  ■,  1  'epuly  bu]>ennlcndeiit  (fur  Ma<lras),  Gci-- 
b>f;ic.d  .'^urvry  ol  India. — The  papit  is  a  rhum,'  of  the  know- 
ledge ascertained  ihrongh  the  autho 's  original  .  urvey  of 
the  Wainad  gold-liel  1  in  1874  and  by  the  later  surveys 
and  examinations  <  f  others  ;  aU  >  in  his  examination  of  the 
Tr3vanc>re  and  other  areas  in  the  b-ginnina;  of  the  year. 
The  geo^aphical  di^^tnbutioa  of  the  ;coId  aiea>  is  briefly  treated 
of  as  bein^  at  Manyapet,  on  the  G-  davari  Kiver,  near  L>tliDbal, 
in  the  Si>uih  Mahratta  conntry,  near  Kolar  in  Mysore,  at  Salem, 
in  part  i  f  the  Travancore  State,  and  in  the  Nilgiri  and  Malabar 
country  ;  and  tbe^  are  reduced  to  the  more  important  fidda  of 
Malabar  (faidbriiivWaiiiM,  and  the  KilKjld^MKlMjwice.  The 
reeft  of  Wahiid  u«  dcfdonel  to  a  reoMtkahie  ennt  amr  a 
very  larae  area  of  coonliy ;  hot  the'r  gold-baaring  qnality  is  only 
dLs|  laced  Ofer  a  peitioa  of  this,  chierty  in  the  south  taat  bf 
Wainad  and  in  dtt  adiaecst  low  conatir of  MallAar,  in  a  flwa- 
rally  east  and  west  batt,  tb»ftaft  cntaide  of  tU«  bdng  fewer  aad 
only  vaiy  kcalhr  awitaoH*.  The  "laadeta "  or  <  fLhwita  of 
tlw  neb  in  diis  beh  art  strMcIv  and  anmaranily  developed,  and 
tbeyandlbe  *'caafaig'*  me  mn  in  foU.  .The  author  expects 
the  gold-ytdd  to  be  aevea  pennyweignla  to  the  ton.  He  does 
not  thbk  that  a  paying  ratam  can  be  oUafaied  on  less  than  three 
pennywdgbta  of  gold  to  llw  ton. 

GMlttv  tf  tlu  /tlmJ  of  Cyfnu,  by  R.  RukcII,  C.E.— The 
author  de  criiiad  the  physical  fealnres  oif  the  isUnd  as  cotu>i  ting 
I  of  two  great  awnntain  chain*,  the  azea  of  which  are  mainly 
I  parallel  to  each  other,  distinct  from  each  odwr  in  i  tructure  and 
m  phy  ical  matter.    The  soatheni  range,  ronaded  ia  outline, 
1  rises  106340  feet  ;  the  northern  range mes np  from hommotky 
ground,  on  both  sides,  as  it  were,  in  one  great  continuous  wall- 
like  cliff.    1  he  central  area  con  isti  of  tbit-toppcd  irreg  lar  htt'a 
rising  abruptly  fro:n  the  low  gronnd,  and  therafora  show  aare 
praimnently  than  they  would  uherwiaa.   The  racka  whidi 
OGcar  may  be  classified  as  follows  :— 

Blown  and. 


Pcat- 
TeitfaPT. 


Alhnrinm  (vent). 

Dlidifedi 
\  Raised  beach. 


Knain  (solidifed  snrfaee). 


Tertiaiy. 


Pliocene 


Sand  and  gravel  (old  river  deposit^). 
Calcareous  tnffand  tra\-erine. 

{Kerynia  rock. 
Nico  ia  bed''. 

Miocene    Idalian  bed'. 

Upper  Cnetacecus.  Konno". 

Jnrassic    Mr  unt  Ililarion  lime8*one. 

IgiiccUi  rocks. 

The  hut  upheaval  of  the  island  took  place  in  a  comparatively 
recent  period,  and  wM  not  Bon  than  fiflaaa  or  twenty  feet  in 

vertical  height. 

Oh  some  Sitlions  in  the  Lotiy  r  Paltrouii  KmI-s  0/  the  Crazvn 
Di'tritt,  by  J.  K.  Miirr,  B.A.,  F.O.S.— The  author  showed  by 
means  of  a  thin  bind  cuiitainin;  /AmOj's  Jcxmi',  l  o  ek  r  od 
.''ais,  that  a  serit-s  of  IhhU  coa  i>tin)j  of  pale  jfrccn  hales,  an  ler- 
lain  by  black  shales,  paisirj^  '.nlow  int  )  a  eoiijl  iiuetatc  whiih 
rcs'ed  unconforn  nbly  upcm  the  Bala  beds  tthe  »h  Ic  exposed  in 
Aiistisich  Beck,  nc.ir  ^settle),  were  the  equivalents  of  i'.  e  Stcck- 
dale  s1i.tI«s  of  the  Lake  District,  and  of  the  May  Hill  beds  of 
the  Cotitnieiit.     The  arc  litli  >!  i^ieaily  v.milar  to  ;ho  c  <  f 

the  I.akc  I'i-.trict,  and,  like  their,  aie  suruu  ujilwl  by  blue  llags 
cont.iinin^;  AUnnQf^Tptiis  pr^oJ  n  ■^\v^.  M.  .t^fnerinu^. 

Liletn  Irish  and  oiher  I^urcitlian  k\.\i:i,  by  C.  Mo  ire,  F.G.S. 
— The  author  drew  attention  to  certain  forms  found  by  a  micro* 
Rcr  pic  exam'nation  of  specimens  of  certain  !.aurcntian  and  other 
Palsozoic  limcAlonc  ]Tcpnred  by  trituration,  solution  in  add, 
and  washing.  These  forms  were  clearly  those  of  organic  struc- 
tures, some  apparently  luirs  and  other  feather  barbs.  The 
author  considered  that  he  had  taken  precaulioos  to  eliminate 
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■oorces  of  errur,  (hrough  admixtare  of  fureiRn  materials,  and  he 
was  led  to  think  ihat  the  orgamsms  belonged  to  the  ra«ks. 

The  Hubjat  maittr  of  Otology  and  Us  CTcusification. — rrof.  W. 
J.  Sollas,  M.  A.,  staled  hi>  object  wxs  to  remove  certain  prevailing 
misconceptions  as  to  the  ai  m  and  -co;ic  of  geology.  The  acceptcci 
definition  of  geolog)-  "the  history  <^  the  earth'>  ctu  t  and  the 
fo«iiLi  it  contain*,  was  coasidcrcU  t  >  i  c  t m  «u:c  .md  t.w 
lUUTOw  ;  the  former  since  it  includes  nalanntclop',  vNhicli,  so  far 

it  i".  a  study  of  foriiLs  of  life,  belongs  to  biology  ;  and  too 
narrow,  since  the  i^icnce  of  the  whole,  necessarily  eniliraces 
much  more  than  a  sMi  I>  of  i;ru  1.  Ijcolo^y  is  0:1c  of  the  i^roup 
of  Concrete  science-  xxh.cti  iijclade  a-lrjiioniy,  t»f"'"Cy' 
biulo^iy.  'I  hcs^oiJe  of  t;'"!-;;:-  ,  or  the  science  of  the  earth,  u  so 
wide,  that  a  fresh  classification  of  is  ■  ulijecl-niattcr  is  reiiuired, 
and  tfie  author  proposes  jl/i'r/ '1, iii  Gtology  : — euiUracinj; 
jjco^aphy,  petrology,  lithology,  and  mineralogy  Correv]>onding 
to  anatomy  and  histology  in  biology;  miuernU,  rocks,  rocls 
ma--c-,  Constituting  the  earth's  crust  as  cell-,  ti-.-uc-,  organs 
cou-iiiutiii>;  hving  organLsms,  while  pala>ontology  Ls  a  study  of 
-ucce-  ivc  morphological  state-,  corresponding  to  cmbr)-olo^y 
or  development.  Pkysu>L\udl  Ccj.'o^j,  c  nMiicring  the  move- 
ment of  the  earth  as  a  wt  'lc,  and  of  all  aclivilio  produced 
Upon  it,  by  extriii  ic  aii  1  tntriasic  force-,  acting:  ingly  or  in 
combination  ;  it  rifihiiy  includes  meteorology,  hydro-geology,  a- 
well  a>  the  phy-iolojjy  of  the  e.u-th's  cru-l.  Dutrihuln'iidl  oVi'- 
hgy  ^ecks  to  determine  the  distribution  of  the  earth  in  time  aad 
space,  and  Oiiok'^icai  Gmkgy  conc^oods  rangh^F  to  wluit  ^ 
known  as  cosuioijoi.y. 

ExploraJwH  oj  a  Fusurt  in  I  he  Mountain  Limatotu  at  Rayj^ilJ, 
by  James  \V.  iMvis,  K.G.S. — Attention  was  first  called  to  this 
fissure  by  Mr.  Tiddeman  about  eight  year*  ago.  It  occurs  in  a 
(juarry  in  LolherMlale,  about  five  miles  from  Skipton.  The 
mouil.  of  the  c  ivern  Ls  blocked  with  glacial  diifi  ;  under  this 
occurs  a  tiuely  laminated  cUy,  beneath  which  ia  a  brown  sandy 
day  with  well-worn  boulders.  The  fts^tire,  when  excavated, 
proved  to  be  forty  feet  in  length,  horitootal,  with  a  second 
branch,  both  of  which  are  abraded  and  SBOOlhened  by  the 
action  of  running  water.  Contains  bones  of  Etepkat,  teeth  of 
Mifteftlammt,  XAitueent  l^trkUmt,  remains  of  the  roe- 
bncK  asd  hysena,  and  one  or  two  teeth  of  lion,  aad  a  single 
tooth  of  bear. 

Oh  titZMltgieal  AiiWm  tf  tie  Gtmu  PMa-rhynchw,  Ag^  a 
^HtUFbhfim^MtuntatH  Limtitone,  by  J.  W.  Davit.— Ilie 
apadoi  dwfribrf  mimble  genera  Janaua,  Munst.,  and  iriih  it 
r  to  aenpy  aa  inlaaMdiaM  po&itiiOB  b«tw«ai  ikt 


colouring  mat*,  and  it  i-i  necessary  carefully  to  study  the  indcai, 
or  scale  of  coh  ur-  u-cd,  liefore  thcrruipcaa  be  at  all  understood. 
The  Congrc-s  ]»rop  sc-  to  frame  some  scheme  of  colouring  which 
can  be  u-cd  and  readily  undenitood  by  all  nations.  It  inav  not 
be  possible,  at  least  for  some  time  to  come,  to  obtain  any  altera- 
tion in  national  -urvcys  in  progress.  But  it  is  to  be  hoped  that 
in  new  sni."ill--calc  maps  the  scheme  to  Iks  decided  on  will  be 
I  adopted.  One  imixirtont  point  which  the  Congress  projioscs  is 
the  preparation  and  publication  of  a  general  map  or  atlas  of 
'  Europe,  compiled  under  the  authority  of  the  Congre--,  from 
the  variou-  national  -urvey-  and  the  work,  of  independent 
;  ob-crvers.  The  sth:ijie  of  C'douring  pro;ocd  is  rne  based 
.  on  the  order  of  c  il  i;r>  in  the  s.  sjicctrum,  viulci  denoting 
!  the  older  n  eks.  Hright  reds  arc  re  crvcd  f  ir  igriC  u-  recks  ; 
mctamorphic  rocks  will  be  shown  by  dark  bands  of  colour 
over  the  colour  denoting  the  age;  to  these  will  he  added 
bands  of  Colour  showing  the  period  at  which  metamorpliism 
has  taken  place,  when  such  fact  i-  clearly  estaldishcd  :  thus, 
Silurian  rocks  mctam.  riih  srd  in  Crctacet-us  time  would  be 
shown  by  violet  stri;)cd  with  alternate  lines  of  dark  violet  and 
green.  The  sub-divisions  of  a  formation  will  be  shown  ly  shades 
of  the  body  colour,  the  darkest  shade  denoting  the  oldest  sub- 
division. The  letl  r  deuotinj»  the  formation  will  lie  the  capital 
initial  letter  of  the  name  cif  the  formation  ;  with  very  small 
arrangements  one  system  of  lettering  can  lie  made  to  ap]  ly  to  all 
countries.  It  has  been  found  iinjio  sil  le  to  adhere  strictly  to  the 
order  of  colours  of  the  spectrum,  and  an  interpol.ition  has  been 
made  of  Irownsand  ^f^y^  for  the  ^eries  of  beds  be'.ween  the 
Silunar.  and  thel  .ia-.  I-,x.i::.|  !■  ■.  of  inaj  s  aLd  tables  of  strata 
coloured  acconling  to  the  1  Ian  adopted  were  exhibited,  a»  were 
also  a  series  of  Indexes  of  C  olours  L■.^ucd  at  various  dates  iy  the 
Geological  Survey,  commencing;  with  one  in  MS.  by  .Sir  II.  de 
la  B£ue  in  tlie  year  1S32.  The  author  afo  drew  attention  to  a 
proposal  made  by  .Mr.  J.  \V.  Salter  before  this  Associaticn  m 
1847,  and  j:;ain  at  the  International  Exhibition  in  1S62,  to 
colour  geoi'  ^Kal  majis  in  the  order  of  colours  of  the  solar  spec- 


Om DwhnMvmlMJ, Datts, »  IftmGmmif  RuSi Fithts from 
Mr  Mtmmlubt  JUmtmm  at  Ritkmtmd  im  YttkdUrt,  by  James 
W.  Dmii^  F.G.8.— These  Uedi  laemUe  dnse  of  the  modem 
fiifa  INodoQa 

fnHH^mj  Mmarii  m  tkt  Jffewwirtfc  SihwAnv  tf  CmU 
ffwm  EKt  Stattumi  ami  Smtk  MMtr,  by  PMf.  WiBbmson. 
F.R.S.,  Oweae  CoOeKe.— This  sotMeet  will  not  be  worked 
out  oatU  ten  year*,  bnt  he  deKiibed  hiyen  of  vascnlar  tisiiM 
wiydl  can  lie  separated  Ia)er  by  layer,  while  in  other  cases 
Ae  dmooal  layer  on  the  surface  of  the  coal  and  the  organic 
stmetne  is  not  capable  of  separation,  and  he  stated  that 
diarooal  contains  a  tabular  stmctorr,  like  tissues  of  ordinary 
bark.  The  association  of  tissues  resembles  that  of  Cycadian 
phmts ;  and  referred  to  the  genus  Cordaiits  having  I  cea 
proved  to  belong  to  this  ^oup  by  M.  Renault  j  the  auUior  ha» 
made  nearly  a  thousand  distinct  observations  on  the  stmetvre  of 
ooaL  Separates  ordinary  coal  with  large  quantities  of  mineral 
charcoal,  with  microspores  of  Lepidendrold  plants  filled  up  w  i.h 
■IJfriads  of  microspores  w  hich  were  certainly  not  floated  to  the 
•pNS^  horn  the  paraffin*  coals  wliicli  do  not  contain  these  large 
macrosporep.  tie  divides  coala  into  "Iso-sporons"  coals  and 
"Heterosporoos"  coals;  bodi abend  In  OMMSff,  wUdifiDm 
the  mineral  charcoal. 

On  an  Inttmatienal  StaU  of  Colours  for  Geological  Maps,  by 
W.  Topley,  Geological  Stirvey  of  Ei^land. — The  author  de- 
scribed the  ol'jects  of  the  International  Geological  Conj^ess 
which  is  to  meet  at  Bologna  this  mouth.  Three  main  subjects 
are  there  to  be  di-scnssed,  (a)  colours  and  signs  for  geological 
maps,  (4)  nomenclature  of  rocks  and  formations,  nomen- 
clature of  species.  l°his  paper  is  concerned  only  with  the  first 
of  these  tjuestioa«,  and  especially  with  the  resolutions  passed  by 
the  English  Map  Committee,  of  which  Frof.  Ramsay  is  pre- 
sident, aud  the  aathor  sccretaiy.  At  present  all  countries  and 
muif  aap^Mkcn  ia  «adi  eooatry  urn  diSKOtt  sybtcw  «f 


truro.  The  plan  recommended  by  the  English^oOBUBitte*  diflin 
considerably  in  detail  from  that  of  Mr.  Salter.  * 

On  tlu  Rkatics  of  Notts,  \n  E.  Wilson,  F.G.S.— The  author 
gave  a  summarised  accotmt  or  the  Hhxtic  series  in  Nottingham- 
shire. The  KhKtic  sections  of  this  district  already  known  to 
geologists  comprise  those  at  Gainsboro',  Newark,  and  Elton. 
The  author  detcribcd  sevenl  additional  new  sections  in  the 
Rhsetks  of  the  coontjr— vis.  at  Cotbam  and  Kilvington  between 
NtMilt  and  Botterfieei ;  tt  BamHone,  between  fiagham  aad 
StsHm;  lhtlKniHfiDr«MlatO«thorpe,nearCdslaBBBasett; 
and  the  scctioB  at  Stanloa-on-the-WoU^  bBtmea  NottiwbiB 
aad  Heltan  Mowteay.  A  list  of  the  Rhictie  forrilB  of  Notts 
was  olireBt  and  the  meeaoe of  bone-beds  aotieed.  Thentfaar 
eoda  not  apee  with  certain  geologists  that  Ae  pccn  nnb 
wUdh  ifc  feond  beneath  the  Paper  suUs  fai  Notts  (nor  piobab^ 
alM>thB**TlBBHpcenrals''of  the  West  of  England)  belong  to 
the  Rhtelk  teneii  bnt  took  then  to  be  Ujpper  Kenper  mul^ 
once  red  b  cobar,  wbidi  had  beeeeto  aseeifceawd  by  sooe  de* 
oaidisins  e|enli  prahably  earboalc  add  evolwd  dnring  the 
decomposition  of  the  oifaaie  nuMtcns  of  the  tetib  of  the  Fkpcr 
shales.  For,  in  lithologieal  character  the  green  aurls  epeed 
with  nnderlying  beds  in  toe  Keuper,  but  dBTered  markedly  Irom 
the  overlying  RhKlics;  then  there  was  every  appearance  of  a 
passage  1  etween  the  green  marb  and  the  underlying  red  and 

Seen  marb  of  the  Kevpcr ;  and,  lastly,  the  green  marls,  like 
e  rest  of  the  Kctqwr  marls,  were  practically  unfoniBfiecoas 
while  with  the  ffcmmniwfet  of  ih«  Paper  shales  we  get  the 
remains  «f  an  abmdant  and  distiaclty  naiine  ftana,  tn  part 
Lias  sic. 

Xotes  on  the  Cheshire  Salt- Fitld,  by  C.  E.  De  Kance,  F.G.S., 
of  H.M.'s  Geological  Survey. — The  author  described  the  brine* 
springs  of  the  Keuper  marls  in  Cheshire  and  part  of  Shropshire 
as  having  been  derived  from  rainfall  absorbed  at  the  line  of  die 
original  outcrop  of  the  beds  of  thick  rcck-.^alt,  «hich  fa  repn- 
sented  by  a  porous  bed.  These  waters  flow  out  by  pressnie  in 
various  natural  springs,  and  are  bored  into  by  the  wells  or  aite- 
sian  shafts  of  the  Irine-pumper'!.  The  natural  solution  of  the 
rock-salt  has  caused  the  chr;r.iCicristic  subsidences  that  occur  ia 
the  district.  Nonhwich  snbsidences,  however,  have  been  chiefly 
caused  by  bad  mining. 

On  the  Strata  b(tU't(n  the  Ckillesferd  Beds  and  the  Lcnuer  Boulder 
day.  "  The  MumUstey  and  H  estleton  Beds,  '  by  J.  Trett- 
wich,  M.A.,  F.R.S.,  Pivfessor  of  Geology  in  the  Univcrsiqr  of 
Olfcrd.— The  beds  between  the  ChilksfenlCkv  and  the  Lower 
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Boulder  Cby  present  soch  a  scricis.    Its  exUUtioa  on  the  coast 

of  Norfolk,  although  Ycry  limited,  is  accompanied  by  special 
paLcontolo^'ical  features  ih.it  luve  caused  it  to  b^-  diviilcd  into 
the  number  of  local  bedi  which  have  b«en  described  by  Trini' 
mer,  G-ecn,  Gunn,  Wood,  aid  Harmer,  the  author,  Reid,  Blake, 
and  others.  It  includes  the  "  Ijiminated  Cl*y!> "  of  Gunn,  the 
"Bttre  Valley  Cra^  "  of  Scarles  Wood,  the  "  Wcstleton  Shinjjle" 
of  the  author,  and  the  "  Ko  jtlet-bed  "  and  "  Norwich  Scries  " 
of  Blake.  Without  reverting  at  present  to  the  exact  correlation 
of  the  several  beds  in  the  Norfolk  area,  respecting  which  there 
is  still  di  (Terence  of  opinion,  the  atuhor  iu^gc^ts  that  they 
should  be  incladcd  uinier  a  general  term  founded  oa  the  localities 
where,  on  the  one  hiri their  varied  Lvontol  ifjical  characters 
are  exhibited,  and  on  ihc  uthcr  where  their  peculiar  p-ctrological 
characters  are  well  marked  — ch.irac'.cr.s  which  the  author  pro- 
po^  to  show,  in  another  piXj'cr,  have  a  very  wide  range,  and 
serve  to  mark  an  important  {;ei)!Mgical  horizon  in  ?ome  interest- 
ing quc-tion-i  of  local  ]ih)>ic;i!  gi'o!i>|.Ty.  The  Mundesley  beds 
were  dc>cribcd  by  the  au  hor  in  i860,  .inil  coii--i  i  alternating 
beds  of  clay,  sand--,  and  shingle,  some  containing  freshwater 
and  others  marine  mullubca,  wish  a  forest  grow  th  and  raamuia- 
lian  remains  at  their  ti;',se  ;  and  agai  i  in  1S71,  including  them 
In  his  Wcstleton  ;;rouii  (No.  5  in  the  author's  section  ■.\h;ch 
he  showed  to  con- i St  entirely  of  ijreat  m.i^ses  of  well  r  lun  led 
shingle,  with  intercalated  semis  conl.unin^  tr.ices  only  of  marine 
shell;.  Seeing  the  inconvenience  of  attachinfj  the  sime  term  to 
the  two  very  distinct  hcrie-  of  !)cds  a!id  th.it  it  may  conilict  with 
other  local  terms,  the  author  now  ]>rop  ^c^  to  group  this  series 
under  the  term  of  "  The  Mundcvley  and  Westleton  Beds,"  in- 
dicative of  their  stratigr.iphic.il  [loMti  'n  in  Norfolk,  and  of  i 
characters  in  Suffolk  which  ser\e  to  ir;-ice  ihem  in  their  ran^e 
westward  and  inlind  to  con.Hidcrable  distances  lieyund  the  Crag 
area,  to  which  ;ili>ne  these  beds  have  hitherto  been  restricted. 
At  the  same  time  it  miy  be  convenient,  for  brevity,  to  Uie  one 
term  only  :n  sjieaking  of  typical  cases. 

On  the  I'pper  lia^skot  Sands  of  Ifonhcd!  Cliff,  Hampshire,  by 
E.  B.  Tawney,  M.A.,  F.G.S.— The  dest-rijitions  uf  f.rmerwritcrs 
having  been  cited,  it  was  f  nud  that  there  were  two  main  views 
regarding  the  affinities  of  these  sanils,  uhich  occur  in  the  cliff 
between  I.on^  Mead  End  and  Beacon  Bunny.  The  view  foraiu- 
lated  bv  the  distinguished  foreign  geolngists,  D'Archiac,  Dum  .nt, 
Pn>f,  Hebert,  and  Prof.  C.  NUyer,  is  that  they  are  parallel  to 
the  upper  sands  of  the  Beauchamp  (=  Barton)  i>criod,  and 
allied,  therefore,  to  the  marine  Barton  1)cd^.  Tbi^  view  is  much 
theaame  as  that  of  £.  Forbes,  and  the  Geological  Survey,  who 
called  them  the  Upper  Bag»hot  Sands.  I^attci!)  Prof.  luJd  has 
wqrilt  to  revive  the  term  Headon  llill  SamU  for  them,  pre- 
nvUBf  th«B  to  be  ra»t  nearly  connected  with  the  Ilcadon 
ifritii  ondtttendin^  the  bounds  of  that  series  to  receive  them. 
Tbt  Mdisr  now  gives  a  list  of  twenty-eight  species  obtained 
km.  fhe  bed  «t  Long  Meed  End ;  of^  these  35  per  cent,  are 
common  to  the  mJ  end  the  Barton  beds  hut  do  not  occur  in 
the  HeedOB  Mrla ;  while  onlv  si*4  per  cent,  are  onunon  to  the 
and  and  HcadoBierieit,  bnt  do  not  occur  in  Barton  beds.  It  is 
shown  that  this  send  belongs  to  theeoneof  CtritAimm  fUuroto- 
rndkUtt  Lam.,  and  b  enctly  parallel  to  the  mda  of  Mortefba- 
tainc^  wUdibdeag  to  the  same  horiM^coMridtHdag  the  uper 
mtioa  of  Bwnfhamp  depositl.  lUa  ii  iltagaAir  Mow 
Qie  C.  cotKtmm  aoao,  ftem  thaw  fluida  bdiw  iaIiaMldy 
eoonected urith  the Bntoa bad*  inboiAaNM, ItbMld Aatibe 
leim  Upper  Bi(dwt  ia  Oeaort  fittiqg  dcsigpallon  tlutt  has  bm 
praposca  A>r  them. 


NOTES 

Thb  Enperor  of  GciiDaay  has,  by  lm;)erial  Decree  dated 

Joae  I,  I881,  awarded  the  Gr  id  Meda!  of  Merit  for  Agriculture 
to  Mr.  Lewes  and  Dr.  Gilbert  jointly,  in  recognition  of  their 
services  for  Oa  de?ebpinttt  of  Micatifie  aid  pncfieal  agri- 
culture. 

The  death  is  announced,  at  the  ag^  °f  >Lxty  two  years,  of  Mr. 
Frederick  Correy,  P.R.S.,  F.L.S.  Mr.  Cnrrey  was  well  known 
aa  a  botaniit,  and  ma  aaeittary  to  the  Uoneaa  Sock^  finnn 
iSfototSBo.  Xtbatateddiatlir.  Caneyfas  MtUaTalaabk 

collections  of  fungi  to  Kew. 

Thb  honour  of  hnti^thood  baa  been  eoofencd  apon  Dr.  G. 
C.  M.  Biid«ood»  'C8.L,  of  fba  latia  Office;  and  also  upon 


Dr.  John  KMc,  H.M.  PolMeal  Ai^  and  Coneal-GeMeal  at 
Zanzibar,  well  known  as  the  friend  of  Livingstone,  and  naturalist 
to  his  second  exploring  expedition,  and  as  having  done  so  much 
to  pRHDOte  African  eqdoiatMB. 

TitE  SedifMick  Memorial  Fund  (Cambridge)  now  amounts 
from  iub  cri|. lions  and  interest  to  more  than  14,4-00/.,  but  this 
sum  is  not  sufficient  to  build  the  new  geological  museum  which 
it  has  been  decided  to  erect  in  honour  of  the  late  professor.  As 
however,  flie  present  mnsenn  was  bnilt  partly  by  snbscriptioDs 
collected  mainly  ihronidi  the  exertions  of  Prof.  Sedgwick,  with 
a  view  to  the  erection  of  .i  gcjl  '^jical  museum,  as  well  as  of  the 
library  and  other  University  buildings,  the  value  of  the  portion 
occupied  by  the  present  museum  should  be  taken  into  account  in 
estimating  the  imn  available  for  the  new  memorial  boildiag. 
An  architect  has  been  consulted  aa  to  die  ponibaity  of  erecting 
a  new  geological  museum  and  a  chemical  laboratory  on  tlie 
vacant  >pacc  in  front  of  tlic  new  nmscums  am!  Iccture-rooms 
facing  Pembroke  Street,  but  after  examination  of  bis  plans  and 
report  it  was  found  Aat  die  propos.\l  could  not  be  carried  out, 
and  it  has  ceONqaaifly  been  diecided  to  await  the  result  of 
further  ncgotiatiom  fbr  Ae  pordiase  of  the  contiguous  property. 
The  recent  acrjui  ition  by  the  University  of  s-ome  adjoining  land 
u  ill*  it  is  hoped,  diminish  ^e  difficulties  now  existing  in  the  way 
of  findbigaaaltafale  site  for  the  erection  of  the  new  gedkijical 
museum. 

A  LONO  and  interesting  .Trticle  in  the  Daily  Nnvs  of  Tees- 
day  describes  the  progress'  which  has  been  made  in  carrying 
out  the  scheme  of  Mr.  HoUoway  for  the  erection  of  a  college 
for  the  edoeatloB  of  yonng  ladio.  Mr.  HoDoway'k  endowinent 
is  of  the  amplest  liberality ;  the  building  is  all  that  coald  be 
de&ircd,  and  is  in  a  fair  way  of  l>cing  completed  ;  there  Is  BO 
danger  of  the  institution  hecoming  one  for  the  benefit  of  the 
tea«iien  and  not  of  the  atudents ;  the  programme  of  education 
if  aieanttoplaeeacieBeeoBBfoatiagof  abiohita  aqqafitywidi 
learning.  "The  governing  body  will  consist  of  tWCU^T'Oae 
persons,  to  l>e  appointed  partly  by  the  University  of  iMldoa, 
and  partly  by  the  Corpiralion  of  London,  and  it  Is  stipulated 
that  a  certain  portion  shall  always  be  women.  Religious  opi- 
nions are  not  in  any  way  to  affect  the  qualification  for  a  governor. 
It  is  the  founder's  desire  that  power  fagr  Act  of  Parliament,  Royal 
charter,  or  otherwise,  should  be  eventoally  sought  to  enable  the 
College  to  confer  degrees  after  due  examination  ;  and  that  until 
such  power  is  obtained  the  students  »halt  qualify  themselves  to 
pass  the  Women's  Examination  of  the  London  University,  or 
any  examination  of  a  similar  or  higher  character  which  m^  be 
open  to  women  at  any  of  the  existing  nniversilies  of  the  Unhcd 
Kingdom.  Tlie  curriculum  will  not  Ijc  restricted  to  subjects 
enjoined  by  any  existing  university.  Instead  of  Ijcing  regulated 
by  the  traditions  and  methods  of  former  ages,  the  system  of 
education  will  be  mainly  founded  oa  studies  and  sdenccs  which 
the  experienee  of  modem  timco  has  diawn  to  be  auat  vahiafaile» 
and  as  Se  •  adnp'r"  !  f  r  the  intellectual  and  social  requirements 
of  students.  1  lie  governors  will  therefore  be  empowered  to 
provide  instruction  in  any  L>u'iject  or  branch  of  kn  ittlcJge  which 
shall  appear  to  them,  from  time  to  time,  most  suitable  for  the 
educalioa  of  woomo  ;  and  tba  enricnlum  of  the  c  jUege  will  not 
discourage  students  who  may  de4re  a  libcnd  educatiao  apart 
from  the  Latin  and  Greek  languages."  AH  this  is  idmfa«b1*, 
and  «e  trust  the  spirit  of  the  founder's  wishes  will  be  faithfully 
carried  out.  This  building  and  the  Sanatorium  are  not  far  from 
Virginia  Water,  and  tba  total  coal,  wMl  andowaeatq,  will  pto* 
bably  amount  to  close  upon  a  million. 

In  connection  with  the  Smoke  Abatement  Committee,  an 
International  Exhibition  and  triab  of  smoke-preventing  appli* 
ances  w  ill  be  held  in  the  East  and  West  Arcades,  and  in 
buildings  adjoining  the  Royal  Albert  HaU,  at  Sootil  Kaml^gto 
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from  October  34  to  Novemlicr  26.  C.oltl,  -ilver,  and  irorize 
medaU  an!  cerlidcatcsi  of  luenL  will  l>c  awarued  uixi  i  the  report 
of  a  sjiecial  committee.  Regulations  and  forms  of  applicati  >n 
for  space  may  be  had  on  uppUcaUoa  (bjr  letter)  addrewed  to 
Mr.  Gilbert  R.  R«dgm»»  Saperiateiideat  of  fhe  EddbillMt, 
FjMbiltoa  BaUdin^'^,  Ouem's  Gate,  South  Kensington  ;  or  to 
llr.,Wt  R.  E.  Cok-~,  lion.  Secretary  to  the  Smolce  Abatement 
CaniBittee,  44  Benen  Street,  W. 

Ths  FadcM  Museum  closed  until  the  end  of  Scptcmhier. 
la  October  ft  will  again  be  oiiened  free  to  the  public  on  1  aewiays, 
Thursdays,  and  Sa'urday-,  and  daring  the  winter  lectures  on 
sanUaiy  science  wiU  be  gives  in  the  Mnseam.  The  ketare*  will 
be  ilkutrated  with  the  nahaiy  apfdiaBeet  depoHlad  in  the 
Monam,  whidt  now  indndc  many  new  coatribntiooi  sent  from 
the  recent  Medical  and  Sanitary  Exhibition  at  Sonllk  Kenaoston. 
\Vc  believe  it  is  iritmded  to  distribute  the  awBfdt  t>)  the  cxhi' 
bitor*  at  the  l:jihibiiiaii,  at  the  second  pnbUc  annnal  mnctinfl,  of 
Ibembi^bcn  to  the  moMum  bi  Octobei  «r  N«««^. 

A  NEW  College  of  rrac.ical  En^nccring  luos  been  oi>ciit-d  at 
Mu  <weU  Mill,  near  London,  under  the  aU'^pices  of  a  number  of 
eminent  practical  ei^;iiwcrs,  among  whom  ««  ni^  wwiWlm  Sir 
Jobn  Anderson,  bt*  chief  eneincer  at  Woolwich,  Sir  Henry 
Bcflsemer,  Sir  R.  M.  Stepbenaon,  Sir-JoMph  Whit«ortb,  Rart., 
and  Mr.  Charles  Manby,  honjrary  sec  ctary  of  the  In  litution  of 
Civil  Knijincers.  The  principal  of  the  College  Ls  Mr.  John 
Kourae,  C.E.,  author  of  .'cvcral  works  on  the  Steam  Enj^ine  anJ 
other  Unditd  anbiecls.  TheinstrnclioBitisatated  wiUcomlMne 
t  Ik  fcert  theory  witli  the  beat  pradiee. 

As  a  speci  il  onrobcr  of  the  Journal  of  the  Society  of  Tele- 
graph EnKtoeers,  a  vafaiable  Guide*Bo>k  to  the  British  Section 
at  the  Fwis  Electrical  Exhibition  bai  been  iamed,  edited  by 

Prof.  W.E.  Avrto  i,  F.R.S. 

THBaDGceas  of  tlte  Siemens  eleetrical  railway  in  Paris  is  very 
great,  and  the  mode  of  locomotion  very  hig'ily  prized  by 
Parisiais.  It  is  certain  that  ^t-tps  willbc  taken  after  the  Exbi- 
bilion  for  rendering  it  a  pcrinancnt  feature  of  the  French  cpital. 

DTTSTtro  flie  recent  meeti'^  of  the  British  A-ssociation  a  con- 
fc  ence  of  delegates  from  scientific  fccictics  was  held,  a  ul  th- 
chair  was  occupied  by  Mr.  \V.  Whitakcr,  i'.G.S.,  Norwich 
Geologieal  Society.  The  following  resolution  was  adopted  : — 
"That  n  coousittee  be  appointed,  oonsistiDg  of  Sir  Walter 
EOlot,  F.R.S.,  Mr.  H.  George  Fordham,  Mr.  John  Hnpkinson, 
Mr.  G.  I.  Synnns,  F.R  S.,  and  Mr.  W.  Whilaker,  ti  arrange 
for  n  conference  of  delcptcs  fr  im  scientific  societies  to  be  held 
at  the  annual  meeting  of  the  Briti>.h  Association,  with  a  view  to 
prnnote  the  interests  o(  the  societies  represented  Iqr  inducing; 
them  to  ndertake  definite  syeteentie  work  on  n  tmiform  phn  ; 
that  Mr.  Fordham  l>e  the  ;ecre<«7,  and  that  the  Mi  n  of  5/.  be 
placed  at  their  di'-posal  for  the  purpose."  An  interesting  con- 
versation fiill  iwcci  a;  ;  I  tl  ■  '  0-.;  nictlio's  of  s'Jmulaling  the 
local  societies  to  more  active  work.  Mr.  John  llopVin&on, 
P.L.S.,  F.G.S.,  gave  a  most  interesting  account  of  the  opera- 
tkns  flf  the  HcrlfoidAire  Natnral  Hutory  Society.  Me  had 
induced  serenl  memben  to  take  up  the  registration  of  the  rain- 
fall, and  they  hai  now  twenty-eight  ohserrers  of  rainfall  in  their 
small  coun'y.  Every  one  d.d  not  care  about  such  observations, 
bat  there  were  plenty  of  other  matteri  needin,;  attention.  Other 
members  had  lieen  induced  to  take  np  the  recording  of  the 
migration  of  birds,  the  flowering  of  pbtntis,  the  appeararce  of 
liueet*,  and  other  periodical  ]>hcnnn-.ena  ;  and  the  club  furnished 
about  one-third  of  the  entire  phcnoli>gical  oh  crvcrs  of  the 
Mete orol )gical  .'Society.  They  were  also  preparing  list>  of  the 
fimanaad  the  flora  of  the  county,  and  one  omitholojiist  waa  col- 
lectinc  a  nond  sf  all  Ae  bhds  tlurt  are^  or  have  been,  obfcrved 


appointing  Sir  Walter  Elliot  and  Me-sn.  Fordham,  Hop'^in.  OT, 
Symons,  and  Whitaker  a  ommittee  to  arrange  for  the  next 
Conference,  and  t  >  ^cnd  out  a  circular  to  the  l.)cal  tcientil'ic 
societies  poiatlug  out  tlie  work  of  tlie  various  comauitee>  of  the 
British  AwodaltaHO  tlrtlidh  theymi^  reiMier  aid,  and  other 
Fcientilic  wotk  of  a  systanatk  ckaneler  that  they  aii^  aaefidijr 
undertake. 

At  a  recent  meedng  of  the  ^nbnyshlre  Natmal  Hislorf 

?o-i-ty  Mr.  E.  A.  Walford  read  a  note  " On  the Occorrence  of 
a  Fire  ball  at  Walcrjjall"  ou  Au^u  t  23  In  aniswer  to  Mr. 
Walford".-.  queries,  Mr.  Fcssey,  jun.,  had  tent  an  account  a.  f  li- 
lowv,  dated  "WateigaU,  Leamingtoo,  August  jo:— As  re- 
gards the  fire-ball.  I  vai  abort  M>  yaida  from  it,  U  a  waggoa 
h  wel.  I  saw  it  directly  it  left  the  sky,  a.s  I  wa.s  lookiis  in  that 
directi  on  at  the  time.  When  1  first  saw  it,  it  1  Jo!^cd  bke  a  ball 
of  fire,  abjut  a»  large  a.s  a  dinncr-pliie  It  ^l.J\^ly  de-ccaded. 
and  I  liave  no  doubt  1  could  have  run  twenty  y.ird>  fnm  the 
time Ilint saw  it  mtil  it  struck  the  ground  ;  but  when  ab>ttt 
fifteen  to  eighteen  feet  ban  the  ground,  it  exploded  with  a 
lond  crash,  quite  as  l  <nd  as  a  cannon,  distlnetly  before  the 
thunder,  which  was  very  loud  al>o.  The  explosion  shook  the 
whole  building-.  I  certainly  Uiou^hl  the  ilates  were  falling  in, 
but  when  it  expl.xied  one  part  struck  the  hed^e,  making  a  hole 
in  the  ground  about  a  foot  dccp^  and  laying  all  the  roots  bare, 
bat  not  damaging  them.  For  some  time  the  place  too1;ed  all  on 
fi'e,  and  tliere  was  a  on  idcra  Mc  (juanli  y  of  ^n)o'  e  when  it 
hit  the  ground,  lasting  f^r  a  .-econd  or  two.  It  «a?  seen  by  my- 
sdf  and  four  men.  'I*hey  also  agree  with  me  that  this  is  a.s  rear 
as'ponibleacometcxplanatioa  of  it.  We  dug  the  hole  out 
yesterday,  but  found  nothfaig.  The  mO  was  blackened  for 
several  indies  deep." 

Da.  C.  S.  MiNOT,  in  a  paper  read  at  the  Cincinaaa  meeting 
of  Ae  American  Asiodation,  reeommended  the  fiaUowiag 

method  of  inounlinj  chick  cmbfyo  whulc.  The  Ma-todcrm  is 
rcnnvcd  and  cleaned  in  the  u  u\i  manner,  and  then  floated  out 
on  a  gla  s  >-lidc,  where  it  remain;  permanently.  It  is  csrefuKy 
spread  out  and  all  >wed  to  dry  until  the  edges  b«comc  glued  to 
the  slide.  It  la  then  treated  widi  a  o*;  per  cent,  osmic  acid 
liiii  I.,  until  a  slight  hrowinin;  occur!'.  Stain  with  picro- 
caruutic.  The  next  step  is  particularly  iraportant,  beeavKC  it 
prevents  the  further  darkening  by  the  osmiu  n,  which  otherwise 
ii^ures  or  ruins  the  specimen.  Tv^ur  Miiller's  fluid,  or  0  5  per 
cent  chromic  acid  solution,  on  the  slide,  anl  leave  it  over  night. 
The  next  morning  ibe  blaUoderm  ia  mdy  for  dehiydratioa  by 
ale  thol,  and  mounting  m  the  asdalaamuriabalsMB  or  Doatair 
ixc.  Embryos  jirepared  n  tbk  nanner  nmlte  particnbBiy 
beautiful  specimen-, 

I  The  w  in'er  ses  ion  of  the  Charterhouse  Science  (the  large-t  in 
th-  l  iiiiel  Ki!v;dim)  anl  Art  Sc'nx)l  .and  Literary  In^titwte 
will,  under  the  presidency  of  the  Kcv.  Henry  Swann,  M.A., 
comttence  on  September  24.  During  the  late  i  cs  i  m  ab  m  700 
student*  attended  this  imtitotioo ;  and  of  this  mmber  nearly  $00 
presented  themselve*  for  examtaati'Mi,  and  were  tneoessfiil  in 
iiUnhi-!;:;  no  l-^s  (>).iti  ioo  Queen's  prires.  At  a  :)onunnl  fee 
instructiun  of  a  practical  character  is  given  in  ni  vst  of  llic  sciences. 
Chemical  students  h.ivc  the  opportunity  of  worVin^' I31  a  v  ell- 
fitted  laboratory  capaUe  of  holding  sixty  stndcntx.  During  the 
rceston  Mr.  W.  B.  Carpenter.  F.R.S..  will  deliw  a  eoone 
of  lectures  on  physi  logy,  to  which  teachers  will  be  admittrd 
free.  This  will  prove  a  great  boon  t )  the  teat!.ers  of  the  mctro- 
pohs.  Dr.  Gladstone,  F.R.S-,  Prof.  Farxar,  Mr  Sy  imy  B.  J. 
Skertchlcy,  F.G.S.,  and  others  nil!  Lrclure  liurmt;  the  -^s^i  )n. 

Tmb  Berlin  Museum  is  now  the  fortunate  passess  r  arohxo- 
losbd  treaaom  wUdt  an  perfectly  unique.  They  are  the  long- 
eapaetedaenlptnKafnmthe  Ccatral  American  fleU  of  roini  at 
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Sonbi  Loete  de  OH<ain«lga|un,  Gsatenuib,  |Nudia^  for  tke 
MiKcnm     Prof.  Itas*im  irben  apoii  his  Aukoiaui  jonnwfi 

A  SKViRE  eanhqnal  c  wa^  felt  three  v  cek^  ago  in  the  fnuthern 
jurt  of  lliC  North  hiami,  New  Zealand.    No  livc>  «erc  lo  t,  but 
in  MMne  of  line  townships  in  the  M.'uiawatcr  (IU;rici  sc.irorly  a 
duaaejr  vit  kft  ^tawliqg.    In  Foxton,  for  instance,  no  lea 
than  390  w«c  thrown  down.   Ficims  ertaiding  for  minjr  miles 
are  reported  t  >  luve  leen  made,  and  the  railway  line  was  ren- 
dered uns  ifc  11  ih:  I  iK-iijhlK'urhofi'',  owing  f.j  the  undul  iti-'n'?  cf 
the  eflrth  aheni  iUly  rai  inj;  and  ilc|  ri-~-ni  ;  iIil'  .  lil-.     Si  m-  the 
Ulge  fh^ck  a  g<XHl  many  of  a  slight  lalure  bave  i  ccurrc  '. 
Two  shocks  of  eartb(|iukke,  each  lil^l^ng  fro  n  fi  ur  to  five 
Moond-',  were  felt  at  nr  n  on  September  2  .1'  Sp.iUto  ia  Dal-  ' 
matiii.    The  earth  juakr,  which  wa<i  acconip-iKci  l.y  a  subfer- 
ran  can  ruiuMni/,  '.'.i-  '.'l  fr..iii  the  -1  u'.ii-w^:  t  to  the  north  <'.i-l.  , 
It  ako  made  it  oil  felt  in  the  iiei^hlx  uring  i  Luid--  of  Br.uM  ainl  j 
Ma'^car^a,  and  in  the  to«n  uf  ScHcnico.    A  hock  uf  earthquake  \ 
was  di9>tiact^  felt  t  y  several  individuals  at  Coortown  House,  I 
Gorey,  Ireland,  on  Augu-t  27,  at  a  'lUartertolivwo'clocIt,  Many  , 
honrti  n  a:ii.Mi'>4  nr-i-c  A'-  of  ihiiiblor,  -oii.e  r>  >'icc<l  '\\c  rattling 
of  il  Hir>.  a)id  uiixlovvs,  ami  one  cxpcricuccil  uluit  he  called  a 
"shiver."   Lord  Ccwrtonn  nodccd  a  rumbling  noise,  coming 
a{>parem)y  from  the  north,  pa»4ng  under  the  hoa«e,  and  .'o 
away  10  the  <t&nth ;  the  door  of  the  room  in  which  he  wa«  fitting 
rattled.    A  sli\;ht  shock  of  eai  th.juake  wa .  felt  at  Xap'c-  at  cii;ht  ] 
o'clock  on  .'^a:urd.iy  niorninij.    At  ah  ut  tlie   aiiie  haur  evcrcr 
shoAs  loo'i  )  l.ioe  at   Pofnili,  I\->car,i,  and  Or-ngiu,   in  'he 
Ahmni.    The  sci- mograpbic  icu-truments  on  Mount  Ve-uviU'i 
>hoir  ipeat  activity.   In  the  Abraiii  the  earthquake  diock  has  < 
damaged  several  houses  at  Chkti  and  Cartelflrentano,  «hcre 
Mime  people  have  been  wtmnded.    At  Landano  two  feople 
were  killed.    At  OrM>j;iia  ..iie  was  killeil  and  i-everal  were 
woandnl.    At  Atc«sa  iho  church  of  Si.  wni-tini  wa^ -criou  ly 
dan.agetl.  There  is  .1  great  panie  everyw  here  among' t  the  popula- 
tion. A  shock  of  earttquake  occurred  at  Sanpictn  Bnuxa  (Dal* 
matia)  on  .\u(;ust  39,  at  9  p.m.    It  hsted  fottr  seeondf.  On 
Septemi-cr  2,  at  I0  48a.n-..,  tw  i  tron;j  oscill.ui ms  were  fe'.t  at 
Sign,  .*^palato,  and  Bram  (in  I>almatia).  direction  ea^t-wcst. 
Oyer  forty  O  ocks  of  earthquake  have  been  felt  at  Khoi,  i 
Fcnia,  between  the  aSih  nit,  and  September  11.  Some  hiNM«s 
were  destroyed,  Int  no  live*  have  been  Io>t.   Moxt  of  the 
iiili.il  ilant^  hr-vo  left  the  lo-.\n,  and  .are  encamped  nut-ide. 
The  direction  of  the  earthquakc^i  was  from  north  to  south. 
The  shocks  were  accompanied  by  nmUing  rolMR. 

A  TFRRIBIE  disaster  ha*  occur' e^l  at  Flm,  a  village  in  the 
Canton  of  Glara«.  The  place  bat  been  almost  destroyed  by  a 
fall  of  rock.  It  is  believed  that  at  least  MO  persons  are  buried 
beneath  the  nii  i 

The  German  Ornithological  Society  held  its  annual  mee'ing 
early  this  month  at  Hambaig.  Frof.  Landois  (H Unsier}  spoke 
on  birds'  nets  ar.d  on  the  nigia  of  qf'shcUs;  Or.  Reicbcnow 
i  Berlin)  on  the  clas»ifiGatiO(l  «f  dneks. 

kcuxnxmm  to  the  last  report  of  the  director  of  the  Central 

Sanitary  Purca.i  nf  Japan,  the  Central  Goverrment  has  granted 
the  necessary  funds  fi  r  the  estaM  .shment  of  a  hospital  in  the 
capital  for  the  »pedal  lre.itment  of  kaldtt^  a  disease  which  has 
been  spreading  more  and  more  in  the  oonntiy,  and  one  of  the 
woal  symptoms  of  which  is  erdena  of  the  legs.  It  is  intended 
to  inve  ;i<T?i'c  c.irefii  Iv  the  cm  :  nd  proper  trtafment  of  the 
diseae  at  thi-  ins-itu'ir  n.  The  a\-erage  mortality,  from  all 
causes  is  given  at  10-43     t^'^T  U>e  popolation,  and 

is  *tated  to  be  lower  than  that  of  plaees  in  Einope  and  Aasdea 
^mracr  siiniwr  ccnoiDOins.  tne  tmeiaiir  ouscives  nowerer,  inai 
the  registration  of  deaths  is  not  efficiently  carried  out ;  Vul 
measures  are  befng  taken  to  render  this  as  complete  and 


aoevale  as  posHfale.   It  is  notieeaUe  that  deaths  from  Aseases 

of  the  digcitivc  org.ans  and  ncr\'ou>  dis'  rders  greatly  preponde. 
rate  over  all  others.  In  the  former  the  propiriion  is  24"i  ;  er 
cent.,  arul  in  the  I.iiter  2.V  1 .  Small  pnx  was  the  most  dotruetive 
epidemic  of  the  year,  bat  the  number  of  annual  vaccinations  is 
birgeiy  increasing.  Dorli^  the  year  eovered  by  the  report  it 
was  1,659,298. 

Tas  second  part  of  Dr,  Lang's  "  Butterflies  of  Europe "  is 
leforews  and  quite  justilics  our  nio.st1y  commendatory  remarks 

in  a  recent  rmTibcr.  When  the  w  ork  more  nearly  ap)  ronthes 
completion  we  may  prohaMy  again  tiivJ  occasion  to  notice  iu 

PtOM  Surgeon- M.ijor  Bidte's  Report  on  the  Government  Cen* 

tral  Museum  at  Madr.i-,  v.  c  ^ee  the  niiml>cruf  visitors  during 
iSSo-81  was  less  than  iii  the  previous  year>',  due,  however,  to 
trivial  and  temporary  c.-iu-e<.  Tlw  total  numl-er  of  visilocs  WtS 
1 73.  ^>  w  Iwm  ^'j6  were  women  and  girU.  Many  of  oour  e 
go  iinjily  for  cnrioFhy,  l«t  a  very  eonsidcrable  number  visft  the 
n  u  iniiii  for  the  express  purpose  of  obtaining  inf  rn  .I'i  n,  and 
there  seems  no  doubt  that,  under  Mr.  BidieV  encrjjeiic  arul  intel. 
ligent  management,  the  institution  is  doing  n.uch  g  'od.  Very 
coa'-idcrable  additions  hsve  been  made  during  the  year,  and  the 
whole  is  in  a  fair  way  of  behig  catalogued. 

Thb  additions  to  the  Zoological  Society's  Gardens  doitaf  the 
past  week  include  two  Greater  Black-baeked  Gnlls  {JLtnu 
mdriitus),  British,  presented  by  Mr.  A.  Allea ;  a  BiueHdwiddered 

Tan.igi-r  l  '/'ri:::-ni    •.  Jwo/Zmi)  fr.im  .South  .\merica,  presented 

by  Mr.  Ernest  I  .  M.-iri-hall  ;  a  Tanagcr  (Tjnaj^ra,  sp.  inc.) 

from  Brazil,  presented  by  Dr.  Arthur  Stradling  ;  a  Green  Lizard 
{Laeerta  pirii/is).  South  European,  presented  by  the  Misses 
Parry;  two  Pantholae  Toads  (A^  /MMtrtmm^  from  Noith 
Africa,  presented  bgrMr.  R.  E.  Holding  ;  six  Comtaon  lizards 
(Lsitiiii  vir  f'itra),  two  Smooth  Snakes  {C^ronella  fttvis),  t«  o 
Sand  Ll  .uds  •  iMCfrfa  a^is\,  Briii-.b,  presented  by  Mr.  J.  T. 
Mean ;  a  Grey  I'aitot  {PHiliUHS  erUkaens)  from  West  Africa,  four 
PassaiRePanakeets  (AMlarw/n  pasitritia),  two  Lineated  Findies 
[Spfnncphila  Hntala)  from  South  America,  a  Coffin's  Coduitoo 
(CV.j/1'.i  cii/;^'-/')  from  Queen- l.-ind,  dcpo  ited  ;  It  Crimmon 
Chau  x-teon .  {Ch.n':  ;H-t}  -.  ul^aris)  from  North  Africa,  jiur- 
cba  ed.  The  additions  to  the  Insectarinm  inrladc  larvae  of  the 
Tu^S(h  Silk  Moth  {Allacuj  mylitta) ;  several  larvie  <T  the  Poplar 
Hawk  Moih  {SnuriMAus  fopuh\,  presented  ;  an  imsgo  of  the 
Death's-IIead  Moth  {Athtmttia  alrot^sS,  presented  by  Mr.  M. 
II.  Tciuplc,  W.irwick,  and  two  specimens  of  Cerafivamfitt  I'xiflH, 
bre«J  from  puj  x  received  a  short  time  (.ince  from  South  America , 
also  inany  species  of  agnatic  Coleoytera  from  Askham  Bof,  near 
York,  pmented  by  Mr,  W.  A.  Forbes,  inclndiag  HaUflm  dt- 
vafus,  ITyphydrta  mt/ut,  Wydnperut  ruf^rmu  and  Hmatmi% 
Ci'lymfvtc!  ,-.i\'!i-'u;  aTv  1  .  '  Z,  Hybius  ater  and  ul!:;i>u'-u f,  Ai^hu t 
Jii/ar  and  ahoreiiuliis,  Xotaus  sparius,  lldofkorm  cuiutuimt, 
HfdnibimfkKiptti  Pkilfydnu  md»me*fktit*. 


OUR  ASTRONOMICAL  COLUMN 

The  Dfardorn  OusEitvATOKV,  CinrAfo.— Ihe  a-mnil  re- 
port fr<  m  Pr.  f.  Houj^h  to  the  B  ^ard  of  Pircc'ors  of  thet  hicago 
Astronoijiic.d  S'  cicty,  d  ted  Mry  last,  has  t  ecn  issue<I.  The 
plar  el  Jnpiti  r  lias  been  made  a  sjiecial  o'jecl  <'f  study  »iih  the 
great  equal  nial,  the  fir-t  ob  ervatiun  havmjj  been  ecured  <in 
May  6,  1S80,  an<i  the  l.ist  on  J.^nnary  30,  iSHi.  The  observa- 
tion>  m.ade  at  the  Deartvim  Observatory  do  not  >npport  the  idea 
that  ihcfuifacei  f  the  planet  is  "subject  to  sudden  and  ra;  id 
changes,  wh-ch  n  ay  be  accomiJished  in  a  few  i! ays  <r  even  a 
few  hours."  On  the  c  mtrarv-,  the  ob>erv  tions  in  question  show 
that  all  minor  changes  in  the  markings  or  spots  h-ive  been  slow 
and  gradual.  "  In  fact  the  principal  features  have  been  perma- 
nent, no  material  change  being  detected  by  roicrome'er  measure- 
mrnf."  With  regard  to  the  rotation  of  Jnniter,  the  discus-ion 
of  the  measures  on  the  j;rcat  red  spot  made  from  .September  2$, 
1879,  to  Jannary  27,  1881,  or  over  a  period  of  490  days,  gave 
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fjr  the  omo  vahw  9I1.  Uv.  mh.,  bat  idm  the  individual 
obMffMtioiu  are  eom|wnd  wittily  •  ndt-nwiced  maximuni 
diqducment  of  the  centre  of  the  swt^  to  the  amount  of 
b  cshlbited,  apparentljr  indicating  that  it  naduallv  oscillated  to 
tU«  «xl«iil  in  loogitnde,  which  on  the  snrfiee  of  Jvpiter  corre- 
tpondi  to  about  3M0  miles.  The  obtenratiOBB  howerer  may  be 
well  represented  b]P  making  the  period  of  rotation  a  fnnction  of 
the  time ;  thus  the  period  jh.  550.  33-2S.  -f  o'i8».  >//  is  found 
to  iiatLsfy  all  the  meaniKi  with  •  man  "^ftwwm  enor  of  : 
the  zero-epoch  being  SeplenAer  s5»  1879,  and  /  fbo  nomber  of 
(lay«  after  that  date.  The  meaa-nfatien  period  derived  from 
observatiuns  of  polar  spots  is  9b.  55m.  35'ts.,  tlwt  dednecd 
from  the  small  ispots  indicating  an  average  dL'.pIacement  daring 
two  months  of  2",  or  about  4600  miles.  The  rotation  r«iu]ling 
from  the  observations  of  equatorial  spots  is  9h.  50ni.  9*8s.  with 
uniform  motion.  Prof.  Hough  states  that  the  actual  size  of  the 
great  red  spot,  as  seen  with  the  Chicago  telescope  (iSJ  inches 
aperture)  is— length,  29,600  miles ;  breadth,  83a)  miles  ;  and  he 
remarks  that  smaller  telescopes  make  the  approximate  I  nath 
ooociderably  le  s  than  the  real  value. 

The  iieljula  near  Merope  In  the  Pleiades  of  which  so  much 
ha"  beeti  viritten,  was  not  seen  with  the  Chicago  refractor  in 
1879,  I  lit  a',  so  many  ol>^crvcr^  have  <lc!.cril)ed  it,  Prof.  Mou;h, 
m  conjnrutid  i  with  Mr.  S.  \V.  Rurnham,  madca  thorou;h exami- 
nation of  the  locality,  with  the  result  that  they  s.iti  fied  them- 
selves that  "the  nebula  liid  iMt  exi>t,  Imt  ilat  the  appear* 
ance  de-cribcil  by  different  aitronomcr>  was  wholly  an  optical 
illu-ion,  due  to  the  glow  from  Afeto/(  and  neighbouring 
turs."    This  opinion  will  probabij  be  disputed  la  Banj 


r,  Mr. 
of  April 
jonjdi  the 
fiw 


and  a 


Tm  WASHBDSM  0*8BRTATOtV,  WISCONSIN.— No.  I  of 
"COBMbiliiODa  fk«  WaahfaDiB  Observatory,  of  the  Uui- 
WBltjr  of  WiwDMiak'*  to  bM  nerind.  The  ettaUisbment  is 
under  the  direetKn  of  PreC  Edward  S.  Holden,  hte  of  the 
Naval  Observatank  WashinRton.  Work  was  ooauaeDced  in  the 
latter  part  of  April  la  the  present  year,  with  Iha  Qark  refractor 
of  15-56  inches  aperture,  and  Pvol.  HoUn  baa  had  the  good 
fortune  to  secure  the  co-operation  of  tfaitCBrill>at  ' 
S.  W.  Buniham,  who  left  Chictt9  at  the 
to  accept  a  post  in  Washburn  OhscrvatOf>,  _i 
pntilicatiun  to  which  we  refer  is  dated  May  31, 
after  the  commencement  of  opeimtioaSi  thunp^c 
stars  bad  been  detected  and  measured  hf  Jut,  t, „.„„„,.  , 
number  of  other  dou^  les,  discovered  in  the  ooufK  of  anifrobeer- 
vations  in  which  Prof.  Holden  took  part,  wmalao  meaiofed. 
In  addition  we  have  a  liht  of  new  nebuke  detected  in  the  mne- 
obacmtions,  several  of  which  appear  to  deserve  special  attention 
Ob  May  2,  in  R.A.  i8h.  Sm.  N.P.D.,  108°  20*,  a  void  space 
vr-as  remarked  in  the  Milky  Way ;  it  is  thus  described :  "Thb  is 
a  black  drcolar  bole  (loO  in  the  Milky  Way.  The  slara  aitmad 
it  are  exce  sively  crowded,  and  inside  there  are  but  two  stare, 
one  10  luaf;.,  the  other  very  small." 

The  number  of  newly- discovered  objects — double  stars  and 
nebuhx-— of  which  we  have  the  particulars  in  this  first  "  Contri- 
l  u'ion  "  from  the  Washburn  Observatory,  is  quite  extraoidinary, 
consideriiii;  the  few  weeks  over  which  observations  liave  ex- 
tended. We  wiah  coatinoed  aucoeas'to  the  Obacratoir  of  the 
Univcraltr  of  Wisconsin. 

ScHABBia&s's  Coicn.<~ThaMk»winc  nuridian  obacrvatlons 
S.P.  of  CooaetriSSi,  atadewidi  tihe  traaaiteiideaia*  Rad- 
 ^     ^  _  ■   ■     ihyMr.  F. 


clUfe  Obseraloiy,  OMMd.  have  been 


 -r— .-...aa  BMW  I 

j.  Stoofe  the  RadeliA  oliaerm. 
forpaiaOax. 

C.  M  T. 

b.  m.     i.  h, 

July  3'.  9  54  47-5  ■  6 

(a)  Aug.  2,    9  56  28*0    ...  6 

4.    9  S9  56  5    -  6 

6,  10   6    1-3    ...  7 

10,  10  29  50'i    ...  7 
(*)        19,  12  35    2  4 


The  H.P.IX  is  aaooRiectea 
N.».D. 


R.A 

m.  1. 
28  21-6 

37  5S-6 
49  177 
i  t6-6 
42  55-6 


44  3  461 
42  S7  (36) 
4>  47  '3  3 
40  35  47  9 
38  21  31-6 
40  44  507 


10  23  57  4 

[a)  Comet  verj-  faint.    Only  an  approxfaaaie  obaervation. 

(l>)  Much  brighter.    Observation  good. 

EncKE's  Comet.— The  early  cjbscrvation<  of  tliis  bi>iy  point 
to  a  negative  correction  of  the  n.ean  anin.j.i:  ,'  l  )  the  extc't  of  3', 
which  corresponds  to  a  rctardatiou  in  the  time  of  perihelnjn 
pasfage  of  al:out  o'^'l69  The  pcrturlmtions  from  i\.e  :ic:ir  ti  of 
Jupiter  during  the  last  revolution  have  been  much  greater 
than  between  187$  and  1878^  in  wUd  httcr  yew  the   


correction  t->  the  mean  aiinmily  ^iven  by  the  calcuhiions  of  the 
late  l)r.  von  A-len,  was  ab.jut  one-third  as  great,  but  in  tlie 
Mme  direction.  The  work  of  his  successor.  Dr.  0.  Backhud  of 
Pulkow^,  has  b  en  executed  with  a  moat  thoroogfa  deterraiaatiaB 
of  the  planetary  p  rturbatioai^  wUfih  ii  catcadcd  to  the  prapoim- 
tion  of  the  cpheuieris.  • 

The  first  gli-i  p  e  of  the  comet,  so  far  as  we  know  at  rrcseat. 
wasobUined  by  Dr.  HartwiRand  Prr.f.  Winnecke  with  the  £1 
meh  comet-i^eekcr  at  the  Ob-erviioryof  Strassburg  on  August  aa 
Five  days  later  t:  was  clearly  seen  in  the  same  instmment  as  a 
nebolosity  4'  in  diameter. 

Elomoations  of  MiMAS.-The  foUonbv  Greenwich  times 
Of  apiMrent  preceding  elongations  of  this  dOealt  object  depend 
upon  the  same  elements  as  previously  used  in  this  eofaraui 

Sept.  I9«  IS  36  I  Sept  M  at  M  so  I  Sept.  23  at  to  4 
aoatt4i3|        aaatnay]         4«t8  4i 

GEOGRAPHICAL  NOTES 
Thk  International  Polar  Conference,  which  was  held  last 
year  at  Berne,  and  the  previous  year  at  Hamburjr.  met  last 
month  at  Si.  Petersburg.  The  object  of  this  Conference  u 
^  Ofganisation  of  a  scries  of  tatiuns  around  the  Polar  area 
for  the  contimious  prosecution  of  scientific  observati  .ns  Since 
Its  last  mcrting  it  ha.  lost  I.ieut.  Weyprechi,  who  "waJ  the 
originator  of  the  idea  of  such  a  .chcmc.  Delegates  «erc  pre- 
fc!-.  IklfiT  !  I'*'''"-  '-"f'^l"-^"  States  except  KnKk.nd,  and 
from  the  United  .States  of  .America.  The  fir>t  subject  discussed 
vros  the  time  at  which  obscrvatir^n^  sh.iuld  l;c  taUn  n  ,  i  their 
frequency.  pbser^Nation  «-ill  begin  for  all  the  expeditiur.s  in 
Ue  roar  regions,  as  also  for  observations  in  the  t.  iiii  eratc  7>ines 
as  soon  as  possible  after  August  i.  18S2,  and  will  finish  .is  clo-e 
a*  possible  to  September  1,  1883.  .Ml  ihc  mete -.rol, .Heal  atxl 
maguetical  phenomena  wiU  be  observed  hourly  during  all  thw 
time  i  and,  besides,  there  will  be  taken  on  the  ist  and  i^th  of 
SzJXHTi.J'^*^  obcr^ations  every  five  minute  for 
SIT^S^*^'"*^  *?•  •'^^^^^^  h"«r  of 

Slr^  jSLS^'^'S"'  everywhere  after  the  mean 

■■r?r^?'r  These  latter  obser«tions  have  f.  r  their 
■peMleadte  obtain  a  perfect  knowledge  of  perturbations  ct 
mspietic  storms,  and  their  connection  with  the  aurora  borealis 
On  the  basis  of  a  wogramme  of  observations  to  be  made,  already 
elaborated  by  the  Hamban  Conference,  the  obligaton-  me teoro'. 
ogicaI  obscrvatioittiKn&ai.«*ed-^..  observations' which  aU 
the  stations  ma»t  make  in  order  to  insure  the  scientific  success  ol 
T.""?"*^  discussion  was  the  fixioR  of 

w  pnncjpies,  and  mpMtt  ako  of  the  methods  and  initmmcnts 
Of  observation,  to  inmre  the  aoeniBCT  and  comparability  of  the 
meteorological  observations  tobe  ludb  Happilythe  Conference 
numbers  among  its  membersMfoal  dlMiasaiiEed  men  of  science, 
who  have  acquired  in  former  expodiUoas  in  tha  Polar  rejnoas 
very  great  experience  of  the  diScdte  10  be  net  with  in  takine 
obserratioDs  «h  ,  were  able  to adrice  axefbl  in  obviatinl 
beforehand  those  obstacles,  by  %e  amacemeat  of  the  ins^. 
mcnts,  and  bv  the  method  of  ukisg  ob  ervatioiit.  One  dor 
was  devoted  by  the  Conference  to  visiting  the  eekfantted  me- 
teorological  and  magnetic  observatory  of  Pavlovak,  smi  dlimiiinr 
Uiere  the  choice  of  the  best  apparatus.  The  memhen^Stedft 
detail  the  provisional  installations  which  haw  »«fta  oad*  at 
the  ol  servator)-  for  inspecting  the  magnetic  histrmneatt  intended 
for  the  Russian  expedition  to  the  month  of, the  Lena.  At  lb« 
Uiird  sitting  of  the  Conference,  the  nuignetic  observatioiis 
discussed  :  these  also  meet  with  difficnliies  uaknown  in 


perate  ronc^.    It  is  not  only  tbe  great  cold,  bat  also  die  feeble- 

nes^s  of  the  horu  ntal  intensity  of  terrestrial  magnetism,  as  alio 
the  fre'iucncy  a;)d  j,Teatness  of  the  perturbattons,  which  Rader 
observaiii>ns  very  iiithcult  and  delicate.  At  the  fourth  meetiw 
the  C.ntercnce  «a-  occupied  with  observations  on  the  awm 
borcahs,  and  « ith  the  tiuestion  of  facnlutive  oboervatiana,  thoae 
wh  ch  ar.j  recommended  to  the  expeditions,  wiUioal  bemg  eon* 
sidcreJ  iiKliNi.ens.iUle—a^s  obfervalions  on  the  temperature  of  the 
soil,  evaji^irati.  n,  terrestrial  galvanic  currents,  atmospheric  elec- 
tricity, sVc._  1  he  conference,  among  other  things,  decided  to 
ai>i  !y  to  d;llereiit  institutes  to  assure  their  co-operation,  and  to 
reqne-st  niaijnciic  ab  crvatories  in  the  temperate  K)ne^  especially 
those  in  the  southern  h.-invs,  here,  to  participate  in  the  simnl- 
taneous  obsci  vations,  as  also  to  ask  the  directors  of  the  tcle> 
gptpluofdilicmrtooiialrlesloiladyr  -  *« 
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Ralvanic  currents  in  the  telei'raphic  wires  when  aumra  borealis 
or  maRnetic  perturhalior.'i  A  ;  car.  Finally  the  a-semhly  unani- 
mously approved  three  pro  pi  sal-.  Uy  Count  Wilczek  : — I.  To 
found,  if  pos>iblc,  a  special  puUIication  to  convey  trore  quickly 
to  the  knowledge  of  the  scientific  uorki,  as  well  as  to  the 
leaders  of  the  expeditions,  the  propi  >aSs  and  report-,  concerning 
the  expeditions,  as  also  their  first  results.  2.  To  leave,  if  pos- 
sible, on  the  spot  the  1  ui!ding^  antl  other  arrangenienis  likely  to 
be  useful  to  future  expeditions  of  the  >amc  1  ind,  and  to  recom- 
mend them  in  each  c  lUiitry  to  the  ca'c  of  nnvigntnrs  or  of  [he 
inhabitants.  3.  To  ssk  r.iil.say  and  ^leamlxjai  c  inip.mie-  to 
grant  n  it  .hu  ti.i:;  in  'ho  f.:rfs  for  the  .staff  and  e(?ects  of  the 
various  internal i  mal  ['.jh  r  cxj^dilions.  The  station^;  proposed, 
vrc  may  state,  .irc  1  n  the  north  coa.st  of  Siberia,  one  in 
Novaya  Zeu;]\  a.  one  in  S]iiljl  trgep,  cne  on  Jan  Mayen  Island, 
one  on  the  t  c  mst  of  (Jreenlami,  one  at  I^ady  Franklin  Bay, 
one  in  the  Bebriug'»  Strait  region,  and  the  pailicipating  coon- 
trias  m  Ra<sia,  Sncdeni  Seniurk,  GeraMuqr,  Austria  aad  tbe 
United  States. 

0\  ihc  3rd  of  x\cx\  mo  illi  thi-  ircni'in-r-  of  the  Italian  scicn- 
lilic  cxpidition  for  the  exploration  of  the  .\rctic  Seas  will 
ctnl  ark  at  Genoa  in  one  of  I.ovarello'-.  steamer.-.  The  zix)l.  i^y 
will  I.C  under  the  care  of  Dr.  Vinciguerra  ;  tbe  botany  will  Iht 
CO  luioii  to  I'r.  Lorenzo,  at  prc  rnt  residing  at  nucno<  Ayre-  ; 
niincralo^-  and  RC'  1"^  t  >  I'rof.  I  ovi-ati',  of  the  University  of 
Saf  ari  ;  and  to  l.icut.  Konea^li  the  ar;i-iie  de]i  irtnicM  is  yiven, 
for  which  purpose  he  wiil  l.ikt-  ;ihi  ili>i;r.i  |  li;c  .1| iSiC. 
At  Hueiio.  Ayres  the  Com:  i  10:1  v.M  r  il  01  ■;.  \e--»el  bc- 
Ion^.;ini;  10  the  Ai^geidine  Kepuhlic.  Lieut.  Itovc,  who  will 
take  the  wwiHMwl  of  tlie  expeditko,  has  drcady  left  for  Buenos 
Ayrcs. 

The  U.S.  Government  have  been  ofRcially  advised  of  the 
arrival  of  Lient.  Greeley's  I'olar  Expedition  a;  I.ad^  Franklin 
Bkj,  »is  dtjrs  after  leaving  Upernivik.  The  ex|H-dition  entered 
Dnoovery  Harboor  on  Atwact  11,  where  a  station  was  formed. 
Hie  pottjr  were  all  wdl  ana  pIcaliUly  provided. 

Advicks  from  Copenhagen  state  that  the  news  Koelwd  Itrom 
tbe  Dntch  Polar  Expedition  on  board  the  schooner  Willtm 
Bartnlt  \%  very  nnfavoorable.  Owing  to  the  continuoiu  ice 
barrier,  which  eateods  nearly  to  Norway,  Spitzbergcn  oould  not 
be  reaidied,  aor  yet  even  Um  Bear  Ishuidt;  and  after  one  mire 
•ttempi  to  force  thnpgh  aoidnnurd,  the  eapcditim  will  retam 
liottie,  .Ts  the  eaptafai  k  conriaced  lint  this  jfcar  VkntpL  Zeml)ra 
if  Completely  inclosed  in  abarrier  of  iee. 

TttE  Russian  Gcngraphical  .'^i.ciety  hxs  prepared  short  notices  j 
on  the  progress  of  dififereiit  branches  of  geographical  science  | 
from  187s  to  1881, 1./,  from  the  second  to  the  third  Oeo^rraphical 
Congress.  Three  of  them  are  primed:  (l)  "  Ap/cr<;n  des 
Travaux  Hydrop-ar'hir|ucs "  ;  (2)  M.  BcK;<lanow  :  "  Aper^o  iles 
Keclierches  Zoo-gcographiques  en  Rus  ie":  (3)  P.  Matvcicw 
and  .A.  Stichin-ky  :  '*  Aper^  des  Etudes  sur  le  Droit  coutumier 
en  Russic,"  Besides  there  are  in  preparation  notice  on  l>otai  ic4il 
geograi>hy  tiy  M.  Bataline,  0:1  i<';-;y  y  M.  Almitzin,  and  on 
Ci^unt  Uvaro*'^  work  on  the  .Store  A;.;e  in  Ku-sia,  by  I.. 
Maikof.  A.W,  Grigoricf  and  Pr.  A.  Woeikof  will  he  tbe  Russian 
official  dele^ntes  to  the  third  Geographical  Congress-.  The 
aSisenceof  the  celebrate*!  Ru.ssian  cartographers  is  much  to  be 
ref;rptted  ;  one  of  tbem.  General  Stubendorff,  hoped  to  attend 
Ml  '  <    ngress,  but  now  it  is  known  he  will  not  he  present. 

The  new  num'  er  of  the  Geographical  Society's  PnxeeJin^s  is 
remariciAiIe  fer  the  excellent  map  of  Khoiasan  and  the  neigh- 
bouring  countries,  in  illustration  of  Col.  Stewart's  account  of  his 
joomey  and  invettigation*  in  the  Tckke  Turkoman  country  and 
the  region  of  the  Tejend  and  Murghab  Rivers.  The  map  goes 
beyond  Merv  and  Herat  on  the  east  and  takes  in  the  south-east 
part  of  the  Casfvian  on  the  west.  There  is  also  an  article  on  the 
recent  journey  of  two  Baptist  missionaries  from  \'ivi,  by  the 
north  b'ank  of  the  Congo,  to  Stanley  PorJ.  Dr.  Malteiicci's 
great  geographical  achievement  in  North  Central  .\frica  and 
subsequent  death  in  London  are  sympathcticilly  referred  to  in 
the  Geographical  Notes.  The  Society's  tele  ;r:\m  of  cmdolence 
to  the  Geographical  Society  at  Korae  appears  to  b.ive  been  much 
appreciated  there,  as  it  has  been  reprodnced  in  the  Italian 
papers.  One  of  the  most  intcrc--ting  items  in  the  present  number 
IS  a  letter  from  Mr.  W.  H.  Pall,  of  the  United  States  Coast 
Survev,  on  "  The  Chul  ches  and  their  Neighbcur'  in  the  North- 
Ea.^tcrn  I''x1remity  of  Sil  eriu  '  'Hie  fetter  is  written  in  reply  to 
lome  strictures  which  Lieut.  Nordgvist,  of  the  VtgOt  addresaed 


to  tbe  St.  Petersburg  Geographical  Society,  and  which  were 
noticed  in  the  PrtetMrngt  for  June. 

Thk  Berlin  African  Society  has  received  further  news  from 
several  German  explorers  in  Western  Africa.  Dr.  Toggc  and 
I.ieut.  Wissmann  were  at  Malan^  at  the  end  of  May,  hoping  to 
start  early  injune.and  lo  reach  Kunbundo  at  the  end  of  that  month. 
From  Roh^  Flcgel  news  are  to  hand  up  to  Jane  4.  llie 
member!  of  the  station  at  Kokoma  arc  occupied  with  Fcieniitic 
collccii  ;)s  and  the  exploration  of  the  environs.  Dr.  Sleeker  is 
trying  to  read!  tbe  Central  Afiriean  lakes  from  Abyssinia. 

A  NEW  volume  of  travels  by  Mr.  E.  A.  Fk>yer,  F.R.G.S., 
&c.,  entitled  "Unexplored  Baluchistan,  a  Survey  of  a  RoMe 
through  We  tern  BalQchlstan,  Mekran,  Ba.shakird,  Fmi% 
Knrdi'  lan,  .md  Turkey,"  will  be  published  during  the  aataaan 
by  Mes.srs.  Griffith  and  Farran.  Mr,  Floyer  was  the  first  to 
explore  the  wild  district  of  Bashakird  ;  he  contributed  a  paper 
on  that  little-known  country  to  the  Plymouili  meeting  of  the 
British  Association.  Besides  the  narrative,  which  is  full  of 
interesting  j^ersonal  incident  and  adventnre,  the  work  will  con< 
tain  ori^j;\nl  illustrations,  «  map,  Tocabnlarica  of  dialects,  lists 
of  ]  Uni  collected  and  tabolalea,  iado1)aernilioB«,astrciMiiiical 
and  meteorological. 

Paor.  SiMOio-  has  published  a  list  of  the  grentest  (depths  of 
various  Alpine  lakes,  which  may  interest  our  readers  :  Gmondcn 
Liike,  191,  HaUstadt  Lake  125,  Attersee  171,  Mondse*  67,  Wolf- 
gang Lake  114,  Achensee  132,  Kbnigs<ee  188,  l.akcof  Cxmsiance 
276,  Chiemsee  89,  Stamherg  Lake  131,  Lake  I.eman  309,  Neuf- 
ch&tel  Lake  144  metres,  lie  last-named  four  measures  92,  57, 
C89,  and  240  square  kilometres  surfiMe.  The  greatest  depth  of 
die  iMNrthcm  part  of  the  Adriatic  i*  only  943 1 


SCIENTIFIC  SERIALS 

Tht  Journal  «f  tie  fiajmt  Mkrompitml  Steiity,  Avgcat  1881, 
contains :— On  some  remarkable  eulaigeraents  of  ihe  axial  canals 
of  sponge  spicules  and  their  causes,  by  Prof.  P.  Martin  Duncan 
(plates  7  and  8).— Ob  n  bine  and  scarlet  double  stain,  suitable 
for  nerve  and  other  anfaiid  tivoM^  by  Dr.  B.  Wells  Kichardsoa. 
With  the  snraman  of  recent  wseardK^  aodogy,  and  botaav, 

gp.  575  to  651 ;  Microscopy,  pp.  651'yti.— ProcseJInpi  of  tne 
ociety  for  June. 

T7ie  Amerkan  NaiHralul ioT  AvL^^l,  1881,  contains  :  Thegreat 
crested  fly-catcher,  by  Mrs.  Mary  Trent— On  the  reasoning 
faculty  of  animals,  by  Jo»eph  F,  James. — On  the  progress  of 
anthropology  in  America  during  1880,  by  O.  T.  Mason.— On 
the  manuscript  Troana,  by  Cyrus  Thomas — The  Editor's 
Table.— Some  recent  litentare.— Genccal  aotes  nod  sdentife 
news. 

/ViVi'i-iZ/xf;  ■/  tht  Ai'ademy  of  Natural  Sfitncfs  of  I  hituJftf-hio , 
Part  I,  Jannan,-  to  May,  1S81,  contains  :  Dr.  Jos.  I  cidy,  khi?.r. 
pod-  as  food  for  young  fishes.  —  Thomas  Mechin,  note  on  tree- 
less prairies  ;  motility  in  plants  ;  sexual  characters  in  Fritillaria 
atrifufiirea,  Xu'.'..  K.  Arango,  de  crij  tions  of  new  sjccics  of 
terre. trial  mollusca  of  Cuba. — Kev,  H.  C.  McCook,  on  the 
honey-ants  of  the  Garden  of  the  Gods.  (Tbis  detailed  memoir 
on  the  strucHirc  and  habits  of  Myrme{o<ysla  mtlli^ff  is  illus- 
trated with  fen  plates.) — John  A.  Ryder,  on  the  structure, 
afTinities,  ard  sprcics  of  Scolopciidrclla,  5'.  gratitt  Ls  figured  and 
<lescrdje<l.  An  American  specimen  of  what  Is  presumed  to  be 
S.  n,<tiv.>n!hi:t  i  -  also  fi>;ured.  The  author  jdaces  the  e  strange 
insects  in  an  order  Symphyl.i,  indicating  t'nt  :t  has  affinities  to 
Thysanura ;  trachea  are  present.  Henry  Hcmphell,  on  the 
variations  of  Acmcta  pdla. — R.  E.  C  StMni%  obremtkHU  OB 
Planortiis  (w  ith  many  woodcuts). 

Anuri<an  yeumal  of  ScUnct,  August. — Methi-nl  of  obtaining 
and  measuring  very  high  vacua  with  a  modified  fo!-m  nf  Sprcrgel 
pump,  by  O.  N.  Rood. — Geological  relations  of  tlie  limestone 
nelt^  of  Westchester  county,  New  York  ;  origin  "f  tbe  rocks  of 
the  Cortlandt  series,  by  J.  D.  Dana. — New  meteoric  iron  of 
unknown  locality,  in  the  Smithsonian  Mnsftim,  liy  C.  U. 
Shepard.  -The  relative  motion  of  the  earth  and  the  lumini- 
fcrous  ether,  by  A.  A.  Michelson. — Observations  on  'he  light  of 
teIescop<-s  -.iscd  as  night-glasses,  by  E.  S.  Holden. — X.iture  of 
dictvophvton,  InrC  P.  WfaitfitddL—ObKrvatioos  on  the  comet, 
by  II.  Draper,  C.  A.  Youy,  W.  liaikiiM^  Lk Bon*  aad  A. W. 
Wright.  < 
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Joumnl  0/  the  fraHklim  Institutf,  A agmt.— Boiler  etpl  vixm 
in  rhilidclphia  in  June,  by  W.  B  Le  Vnn. — Auchinclo^sS 
averaging  machine. — R*d  o^ynamics  II.,  by  P.  £.  Cha^. — The 
ti«  of  air  nktlac  to  T«atilatioa  awt  heating;  by  R. 


Attnalen  dcr  F%flOt  umi  Chemit,  Xo.  S  — Fx  icriment  il  in- 
ve«tigiiioii  i  f  the  tones  which  •ri'^e  in  ].a  sa'e  of  K'^^-cs  throu  ;h 
Rlifs,  hy  W.  Kohlrxu^ch. — On  th<  ob -.en-ltion  of  nir  vihrali  >ns 
in  ori;an-pii>f liy  K.  Kouij^. — On  the  c  ndiiclivity  of  luelal's 
for  heat  ami  rlcctriciiy  (coijtinued),  by  I..  I.-^irenr, — On  the  np 
phcation  of  p'.ot  imctry  to  t)ie  .stu  iy  of  the  (ihrnoracm  of  ilitTu- 
b-oii  iu  lii[uiii  ,  i.y  S.  V.  Wf.jb'csvs'.i. — Kxpeii  uetil  il  cmtribu- 
tion  to  the  llieory  of  inibienc'  -uiatliiiies  by  W.  Ilultz. — On  the 
dcvel  ipnicul  of  p  -lar  electricity  in  liemim Jrphoos  crystal,  by 
viriati  >n  of  prt  ssurc  in  lha  dirccMoii  of  the  tio'y  imieiriciHy 
fi'rmcd  axes,  by  \V.  Ibinl.c",  —  (in  the  ilocom;x5.ition  of  water 
on  platimim  clcttroJcH  by  discharge  o'  Lpyden  j.ir  ,  by  F. 
Slreiii!?.— On  the  reii.tance  of  polarise.l  cells,  by  1.  (.  nhn. — 
On  llie  phenciinena  In  Geissler  tuV^  nnder  external  acii  ui, 
by  E.  Kcitlin(;er  and  II.  v.  Urhanttz«y. —  N^^te  on  the  tnaxiuium 
of  temporary  magnetism  in  soft  iron,  by  C  Frouinie. 

La  Naturt,  Aa^u^t. — The  air-l»ari  meter,  by  I'r  f.  Ferrini. 
The  electro-ph'itfimctcr  of  l>r.  N.ichs.— On  the  clt-ctric  pheno- 
mena of  Canton''  j.-.r,  by  I'rof.  I\i;;hi, — On  th"!  origin  of  elfdri- 
city  in  storn.-c!i>  i  1^  an  l  .-.'mosphcric  air,  and  on  electricity  in 
general,  by  It.  Nachs  — On  the  direction  of'MNnd*  tmd  the 
object  of  double  liearing,  by  Prof.  I'in'o. 

yifumttl  de  nj^nqitt,  Au^t.— Rceirches  on  (be  capacity  of 
poliriiatkni  (oontuiaedj,  by  K.  Blondlot. — I>i-.charge  of  a  con- 
Oeneri.ttMl  VUtr^  of  telephonic  currents,  by  II.  Pe'Ur.— On  » 
aew  imcmiptar  for  indnetion-coils,  by  M.  D^res.— Not*  on  the 

Bu.'letin  de  VAeadlmie  Ktjmb  its  Stianet  de  B  l^ique.  No.  6. 
—Note  on  a  new  dolphin  of  New  Zcaltnd,  by  M.  van  Benedcn. 
—A  word  on  some  new  infuHnia  parasitic  on  Cephalop'xla,  by 
M.  Feettinger. — Stwiy  on  the  hypophysis  of  Asddians  anr)  the 
neigbbonri  ig  or^an-i  (*ec>nd  piper),  by  M.  Julin. — Note  on  the 
fonilifer  ins  r>jrphyroiis  met  wi'h  in  Braban',  by  M.  Punwn. 

RmU  litiiuto  I^mbardo  di  Scifnif  e  Lttlert.  Rendiconti. 
Vol.  aiv.  fa-c.  xii  ,  xiii. — Ke  earchc>  rn  the  phcnmiciia  of 
MUM,  moti.'ii,  C'rculition,  and  respiration  in  hypnotis:n,  and 
on  their  iiiodilicalion  by  a.-'.dic-iopcni.-  npe  .1-,  by  Prof.  Tani- 
burini  and  l)r.  .Sr;vlli. — On  *.fi  ii»  [i-idtict-  c^f  Ir.ui  forma'.i  m  nf 
chinoliiir,  bv  I'rnf.   Kbrncr.  — Theorem    m    bnear  sv»fciii>;  in 


pr.ijectivc  mci--nic.r.cnt  ,  by  I'rof.  r)"(>viiii 


■i  cqiiencf<  of  I 


pachymcnin litis  and  hcma'onin  of  rcrebnl  m'-iiibmps,  bv  Pr-.f.  1 
Sangalli. —  Fuse.  xiv. — On  t'lc  sinaU  v  ileam  of  ij  u  ^'  U  in  the 
pmvin?c  of  K-i^i  >,  by  S.  Taramelli,— On  the  rcsis-tanc!  to  pas 
sage  oi      v.jit  iiL  current  in  an  Iran  wlie  •!  <fillienBt  teaim/* 

turct,  by  Dr.  Polom. 

Rivistj  Sdtttifiio  fudustrialt,  July  1  and  15. — Determination 
of  v^)onr  density,  by  Dr.  Valente. — Pa' wtitol  igiia»l  perejjri  1- 
•tlaluitttlwPUocen;of  Nfount  Falcone  Apcmiino,  in  the  pro- 
vtnce  of  Fenn')  (Marche),  by  Prof.  Spada.— On  detenvination 
of  the  etecfomntive  force  of  tfa*  Vbltaie  ooapio  by  Ftedn* 
method,  by  Dr.  GogUelmo. 


socmms  and  academies 

Paris 

Academy  of  Sciencea,  .Septeml>et  5.  —  M.  Wurtz  in  the 
ohaif. —  The  foil  iwing  papers  were  rtart  :  — The  direct-viNi  m 
spcotn  cope  ap]>Iie<l  to  physical  .aitrononiv,  by  M.  Zenker. 
One  may  (as  ln  f  irt-  shown)  c  imp  lund  n-f ■  ingcnt  mc-dia  who  e 
ndiTX  for  the  rc  i  ray  A  is  Ic  s  than  that  of  crow  n  gl  i-s  or  qtiartz, 
vhile  the  i  idcx  fjr  the  vi  )!«•  ray  II  is  much  greater.  Tlie 
pectru  n  !to  pr  xluce<l  is  fan-shaped,  and,  with  a  »in.;lc  disper 
■Sim  parallcltpi ,ied  similar  prisms  with  their  rcfriii;jcn' 

aQglc>  oppt'^ite),  may  be  made  of  consid-^ablc  Icn;;th  (25''  and 
more).  With  o  c  arrangement  all  the  ray-,  etcepi  blue  or  red, 
utybe  eliminated,  ai\d  (he  sun,  e.g.,  viewed  in  moaochrom.itic 
l<gnt.  M.  Zciiger  spcciffs  vtri  iu<  c >ml>inations  of  qaartz  or 
c^wn  glaiK  with  aneih  >l,  beaten;,  alooh'il,  &c  He  obtain^! 
cflTectt  equal  to  those  of  the  most  poa  e^ul  spectroscopes  hiihert  > 
made.— Inflnenceof  nutrilbn  on  poi^ning  with  strychnine,  by 
M.  Pelaunay.  Stifchnine  afTects  more  qtiieldy  UM  intensely 
strong  f  rojs  than  wok  one's  \  frofi  well  led  than  those  which 


hsTC  been  fisting;  frogs  that  have  been  In  vigerooa  excrciae 
than  thiee  at  rest;    firogs  that  are  exercised  immediately 
after  injection  than  those  which  sre  not ;  a   itog  haaiE 
\cf  the  lej;  tha  i  one  hung  by  the  head ;  at  intact  fro^ 
than  one  which  has  been  blM ;    the  right  side  of  frrg- 
than  the  left,  Ac— Ob  ervations  of  Crul>'  comet  (*  f88l> 
at  Marseilles  Observatory,  with  an  equatorial  of  0'26n.  aper- 
ture, by  MM.  liorelly  and  Coggia. — Oh-ervatiois  "f  Scha- 
betle^s  eomct  (r  1881)  in  the  sane  way  and  place,  by  M.  Coggia. 
— Ob  ervilions  of  FnckeV  comet,  by  M.  Teinpel.  He  observed 
it  on  the  2lst  u!t.    A  letter  from  M.  I.ocwy  .stated  that  M. 
Stnivc  f  und  it  on  the  24th  (MM.  Wimeckc  and  Haftwig  nt 
.Stnsbur^  a  Hjut  the  <ame  time).     The  cmnet  (accaidia|^  tO  Iff. 
Tempel)  wa^  large,  but  very  diffuse,  without  nnclctts  or  eaadcik- 
sation  towards  the  centre,  and  to,  very  difficult  to  obienw.— Ob 
the  li^ht  of  comets  hj  M.  Res,  ighi.    He  considers  ww  are 
no!  yet  in  a  po^'ion  tO  sny  that  comets  hare  a  lifht  of  their 
own,  due  t  >  incandescence  of  comet.^ry  matter.    The  drscon- 
tinuliy  of  the  Sj>cclrum,  and  the  bri  ;ht  lines  and  bind*,  may 
ari'se  fr<i;n  ret1eole<l  li^ht  as  affected  in  Iravcrvin;  the  tfa><«  and 
va,«ur-  of  the  comet  ;  the  same  cause  as  nffccts  the  sptctrum  of 
the  snn  when  near  the  horii  >n.    Only  the  phenomenon  is  cx- 
a.;ijcrateii  in  comet-  by  reasm  of  the  enormous  thic'-^ncss  of  the 
absorlient  l.iyers,  tlit  ir  rich  ess  of  chemical  coaipijsition,  aid  the 
weakness  of  tlie  li  ;bt  tliey  reflect  to  u  . — On  ob  erva'ioa*  of 
meteors  from  July  25  to  30,  18S1,  by  .\f.  CrtiK  (Kio).  More 
than  90  per  cent,  of  tlie  meteorii  &et;m!xl  to  radiate  fro.Ti  near 
Fonia'haul.    The  horan,-  average  incrciscil  ra;iidly  bclwcen  tfac 
cveni-ig  and  monii-i.;  lK»urs,  ami  there  was  a  rcaiar».aM.-:  rccru 
de  ccncc  sh  irlly  bcfo-c  ■■□riri  e.     ll  would  thus  iceiii  th.tt  tl.« 
stream  of  ty,clr  is  ui^ve.  in  i.jipi'  ite  ibrecli  )n  to  '.lie  earth. 
This  is  corr  il-nralcil  by  tin'  far-  ibat  the  inorninf;  nicu-  irs,  e-pc- 
cialiy  after  5  a.m.,  all  moved  wi'h  great  vel  ici-y.  a  id  v  ere  rcry 
brilliant.    Tacy  were  all  sensibly  displacc^i  in  the  plincof  the 
ecliptic;  their  direction  is  probably  very  little  incltneJ  t>  this 
plan-.'. — Oi    ferruginous    carbonntc<l    waters,    by   M  Villc. 
N'eii'ral  all-aline  c  ub  mat' s  precipitatt?  such  «atcr  ixniedia'ely  ; 
neutral  alkaline  earthy  carbonalcs  also  have  tbi-.  ciTcct,  bo! 
mirc  sl  )w  ly.     Alk.alinc  and  alUa'inc-earthy  bicarb  aiiic-  u  1  not 
alter  fcrmpnous  witcr.      Clil  iridcs   and  ^u'|>llatc-  cn-ibly 
retard  the  dcc->mj>o- i'lon  of  fer  iii.'iu  iiis  w.i-i-r  1  ,  T  he 

diti'nrbi'ic;  innuenee  r  l  neutral  alKamie  rai  ii>  nale»  may  i  icpl.i.n 
tbr  rrl.itnii  i  rtv.'.cn  llic  richnc  s  il  lii rujfinous  carlxuialcd 
v.a'crs  a:ui  :li  ■  ]  les-ricc  of  these  .sijinc  Ci>n)i>ound-.  Ifcc  adi'^ 
of  ncurr.il  c.irlMna'e  r  f  calcium  explain-  the  existence  of  c.in 
si  Icrablc  lied-  of  lim  ni  e  in  calcareoui.  strata. — On  absorption 
liy  tlie  ve-ical  mucu  ,  by  MM.  Caiencuve  an!  Le  lioe.  The 
souii  1  bladder  ab-orbs  the  nor.nal  elcmcntis  of  urine.  Certain 
toxical  or  medi>:amentary  substances  {^.^.,  sulphate  of  stryiSl- 
nine)  arc  not  absorbed. — On  experimental  tubeicnL>si!',  by  If. 
Bnuinti 
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EGYPTIAN  EXCAVATIONS  AND  MUMMIES 

THE  recent  excavations  in  Egypt  have  been  productive 
of  great  results  to  archeology  and  the  history  of 
Egypt.  One  site^  which  has  yielded  unexpected  additions 
to  the  early  period  of  the  eoantiy,  hat  been  excavated  on 
scientific  principles  under  the  direction  of  M.  Maspero, 
the  preitcnt  superintendent  or  director  of  the  Arcbscologi- 
cal  Department.   It  is  his  intention  to  open  the  whole 
group  of  unexplored  p\ramid%  in  Older  to  find  the 
sequence  of  inonarchs  of  whom  they  were  the  sepulchres, 
and  to  discover  any  inscriptiailt  with  which  they  may 
have  been  decorated.    An  examination  of  the  whole 
group  of  p)Taniids  indeed  was  formerly  made  by  J.  Shay 
Perring,  C  E.,  at  the  expense  of  Col.  Howard  Vyse,  who 
spent  a  fortune  in  pyramidal  researches ;  but  the  ex- 
cavations of  Perring  werechieRy  devoted  to  the  ex  amir  a- 
tion  of  three  great  pyramids  of  Cizch,  those  of  Cheops, 
Chephren,  and  Mycerinus,  and  although  he  examined 
the  whole  group  in  the  scientific  manner  of  an  engineers 
by  some  &tality  he  appears  not  to  have  penetiated  into 
the  interior  of  the  smaller  ones,  vMdi  are  now  in  process 
of  examination  by  M.  Maspero.    The  conviction  which 
that  savaut  has  arrived  at  is  that  these  pyramids  are 
arranged  in  synunetrieal  groups,  each  group  holding  the 
remains  of  the  rronarchs  who  followed  each  other  in 
chronological  succession.     The  i^ruup  just  discovered 
consists  of  three  pyramids  at  Sakkara,  of  small  dimen- 
sionsi  lying  to  the  N.  and  £.  of  the  step-shaped  pynunid, 
and  on  the  road  to  the  Scrapeum,  the  sepulchres  of  three 
monarchs  of  the  sixth  d\nasty,  Ra-meri  or  Mita,  whose 
name  was  Pept  or  Phiops,  a  king  who  is  said  to  have 
reigned  100  years  alfliatanbour;  l^saooessar,  Merienra, 
named  Har-cm-saf,  or  Ta-cm  baf,  and  a  king  called  Vn,\. 
They  >cem  all  to  have  been  constructed  on  the  same 
principle,  having  inclined  entrances  leading  to  sepulcbnU 
chambars  with  pointed  roofs,  the  walls  of  the  passages 
and  chambers  covered  with  hieroglyphs  eotoured  green, 
the  ceilings  of  the  sepulchral   chambers  with  pointed 
roofs  on  which  were  stars  in  white  upon  a  blacic  ground, 
indicative  of  the  hours  of  the  night  The  inscriptions  of 
these  chaml>crs  arc  of  interest  purely  niythological,  no 
Ustorical  fact  or  ailubion  being  mentioned  in  them,  but 
tlieir  contents  consisting  of  prayers  sii:ular  to  those  in 
the  Boole  of  the  Dead,  or  Kitual,  and  chiefly  referring  to 
the  myth  of  Ostrit  and  Hades,  especially  the  identifica- 
tion of  the  1  in^'s  "it!i  C'sirib  as  tbc  ior\  of  Nut  and  Seb, 
and  his  following  the  course  of  the  constellation  Crion, 
riwng  and  setting  with  that  conalellatieB,  allied  with  the  star 
.9,,*/,  or  Sothi?,  and  the  progress  of  the  king  to  the  Aahlu 
or  Egyptian  Elysium,  and  in  the  account  of  the  Island  of 
the  Fields  of  Ho-tep,  or  Peace,  recalling  to  mmd  Eden, 
nmtion  is  made  of  a  tree  of  life.   In  the  Pyramid  of  Pepi, 
the  Pbiepsofdiesbtth  dynasty,  who  is  said  by  the  history  of 
Manctho  to  l  nve  rcij;r.ecl  100  years  all  but  an  hour,  and  who 
must  consequently  have  ascended  the  tiirone  quite  a  boy, 
was  femd  theremains  of  asarcopbagntof  bbckandwhitn 

gr.initc  of  unfinished  work,  which  had  been  broken,  and 
another  in  the  south-east  comer  of  the  chamber  of  the 
same  material,  which  had  been  let  into  the  masonry.  In 
thevicisi^of  dtissareoiibigiu  on  the  west  Me  between 
Vou  xxr?',-4ra  to 


this  and  the  nail  was  foirn  l  amidst  a  heap  of  rubbish 
remains  of  dresses  an  J  mummy  bandages  varying  from 
yellow  to  dark  bronn  of  extreme  fineness ;  of  the  aianuny 
itself  an  embalmed  hand  in  good  condition  wns  only 
fmmd,  and  even  this  may  be  considered  rem.irkable,  as 
the  l  o  l  t.  of  the  earlier  period  were  only  dried,  and  not 
embalmed,  and  generally  fall  to  pieces  when  exposed  to 
air.  The  pyramid  was  bideed  small,  oonsidering  the  long 
reign  of  Pcpi.  The  Pyr.imidof  Merienra,  or  Har  em-saf, 
which  resembled  in  general  character  that  of  I'epi  or  Phiojis, 
bad  two  sarcophagi  of  red  granite  close  to  one  another,  the 
cover  of  one  removed  and  hidden  under  blocks  of  stone. 
The  other  hl^d  a  body  mummied,  which  was  th.it  of  the 
king;  it  had  been  ancientl\  plundered  of  its  ornaments, 
but  embalmed  with  the  greatest  care,  the  skin  well  pre> 
served,  the  traits  of  the  countenance  distinct,  the  eyes 
closed,  the  end  of  the  nose  fallen  in,  the  stature  of  medium 
height,  and  the  limb's  youthful.  This  king  vi-as  the  su> 
cesser  of  Phiops.  The  third  pyramid  of  the  group  was  of 
Noferkara  or  Nepbercheres,  but  no  details  of  the  inscrip- 
tions have  as  yet  been  published,  although  they  probably 
refer  to  the  Osiris  tnyth,  like  the  others.  The  details  <rf 
the  sixe  of  coffins  and  mummies  of  this  pyramid  are 
wanting.  Each  pyramid  had  a  special  name :  that  of 
Pcpi  was  called  Mennefcr,  th.it  of  Ha  rem-saf  was  Sha- 
nefcr,  that  of  Noferkara  also  Mennefer.  Compared  with 
the  great  Pyramids  of  Gizch,  they  are  far  inferior,  but  the 
inscriptions  in  them  offer  an  interest  greater  than  that  of 
the  plain  Cizch  Pyramids.  The  only  question  is  whuber 
the  inuir.mics  found  in  them  arecontemj-oraneous  with  the 
sixth  d}iiasty,  which  appears  most  probable,  or  subscqoenl 
usurpations,  of  which  there  is  no  montmiental  or  inscribed 
evidence. 

The  next  remarkable  discovery  is  that  of  the  thirty- 
nine  mummies,  several  of  kings,  in  a  subleitaneows  weV 
or  pit  not  very  far  from  the  edifice  of  the  Deir-el  I?  ihnri. 
This  remarkable  structure,  consisting  of  a  tcmpic  on  a 
platform  with  chambers  let  into  the  solid  rock,  bad  been 
published  by  Macriette  Pasha,  and  had  been  suspected  by 
B^ug^c^  Bey  to  be  the  site  of  the  sepulchres  of  the  early 
monarchs  of  tlic  e; -htci  nth  dynasty.  The  tctnplc  itself 
had  been  commenced  by  the  queen  Hatasu  or  Hashepn, 
daughter  of  Tbothnes  L  and  wife  of  Thotbroes  II.,  and 
its  sculptures  commemorated  the  ex  pedition  tn  ule  by  that 
queen  to  Punt  or  Somali,  the  treasures  brought  from 
thence  in  gold,  silver,  frankincense,  besides  trees  of  that 
material,  besidesgirafieSfCyoocephali,  large  dogs,  ikaides 
which  they  give  representations  of  the  inhabitants  and  ef 
the  Egyptian  fleet  which  descen  h  d  the  Red  Sea  on  the 
voyage  of  amity  or  discovery  promoted  by  the  Egyptian 
queen. 

In  the  well  or  pit  of  the  Deir  cl-nahari,  whi^rh  was 
formed  of  bricks  of  conical  shape  stamped  with  inscrip- 
tions,  on  which  could  be  traced  the  titles  of  the  high  priest 
of  Amen-ra  thus  used  by  the  monarchs  of  the  tweoty- 
lirst  dynasty,  were  found  the  coffins,  mammies,  and  other 
objects  w  hich  appear  to  have  been  there  deposited  in  the  • 
reign  of  Herhor,  first  monarch  of  the  twenty-first  dynastyi 
and  of  another  Idng,  Panetem  or  Pinotem,  of  the  same  i 
j  dynasty.    The  cause  of  the  removal  of  the  mummies 
j  deposited  in  the  Theban  sepulchres  such  as  the  El  , 
,  Assasif  and  the  Btban<el-Molook,  is  stated  on  some  of  "1 
I  the  wraps  of  the  mummies  to  have  been  the  apprehension  ^  ' 
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of  a  foreign  invasion,  and  that  possibly  of  the  Ass)Tians, 
anns  had  made  great  progress  in  Central  Asia. 

According  to  Bru^jsch  !!cy  the  twcnty-serond  dynasty 
was  Assyrian,  and  he  identifies  the  name  of  the  monarch 
with  that  race;  bat  at  all  events  they  were  ne\'er  Ass)rian 
monarchs,  such  names  as  Shashanq  or  Shishak,  Namrutha 
or  Nimrod,  not  having  been  found  in  the  Assyrian  annals, 
ahhough  Uasarkan  or  Sargon,  and  Takelloth  or  Di^ath 
may  correspond  with  Assyrian  lungs. 

From  tiie  El  Assasif  had  been  removed  the  mommy  of 
Taakan,  also  known  as  Skancnra,  \vhich  was  formerly 
deposited  at  the  Drah  Abu-el- Neggah  with  its  three 
inscribed  coiBns,  and  which  was  intact  at  the  time  of 
Ramcses  IX.  al)out  H.C.  1150.  It  was  in  his  reign  that 
the  quarrel  of  the  Egyptian  kings  with  the  Shepherd 
Kings  commenced,  and  he  is  mentioned  in  the  celebrated 
Sallicr  Papyrus.  Tlie  mummy  of  Aabmes  or  Amosis  1. 
In  three  plain  cases  was  also  foimd  amongst  the  coffins, 
but  it  is  not  known  where  this  king  was  buried  ;  as  he 
succeeded  Skanenra,  his  tomb  was  probably  somewhere 
in  the  vicinity.  The  mummy  of  Aahmes  Nefertari  was 
also  found,  it  is  said,  in  three  cartonagcs  with  paintings 
00  a  white  ground.  Another  queen,  Aahbotcp,  daughter 
of  the  King  Aahmes,  was  also  found,  and  it  wiU  be  recol- 
toctod  that  this  was  the  name  of  the  queen  whose  mummy 
and  coffins,  and  gold  and  sflver  jewellery,  and  arms  were 
discovered  by  fcllahcc-n  at  tlic  ^>iban-el-^t.l!r)(lk,  a  few  feet 
below  the  surface.  She  was  wife  of  Karnes  and  mother  of 
Aahmes,whilethe  queen  of  the  I>eir«l-Bahari  was  the  wife 

of  Amenophis  I.  Themiinnny  of  Amenhotep  I.  or  Amcnn- 
phis  was  found  in  a  wonderful  state  of  preservation,  painted 
and  Tarnished,  and  with  wreaths  of  flowers  so  exquisitely 
preserved  that  they  retain  all  their  colour  like  recent 
flowers  kept  and  pressed  between  the  leaves  of  books. 
These  flowers,  it  will  be  remembereil.  .ire  above  3000 
years  old,  and  their  preservation  is  probably  due  to  their 
having  been  buried  in  hot  sand,  a  mode  still  in  nse  in 
Palestine,  by  which  means  botanical  specimens  retain 
their  colour  for  a  long  time  unchanged,  a  process  perhaps 
known  to  the  ancient  Egyptians,  although  wreaths  and 
no\',  er5  even  of  the  Roman  times,  from  £g}''pt  are  brown 
and  semicarbonised.  The  tomb  of  Amenophis  I.  is  men- 
tioned as  at  the  Drah  Abu-el-Neggah  in  the  Abbot 
Papyrus,  and  the  body  transported  thence  of  Thothmcs 
L,  his  son ;  the  mummy  case,  considerably  mutilated,  was 
only  found,  and  this  h.ad  been  appropriated  by  Pinotem. 
The  mummy  of  Thothmcs  II.,  in  three  mummy  cases, 
was  likewise  discovefcd.  That  of  Thothmes  III,,  the 
great  and  \\  -.rlike  monarch  of  the  eighteenth  dyna'.ty, 
was  found  in  a  single  coffin  much  mutilated,  his  bcxiy 
broken  into  three  pieces  and  rifled  in  ancient  times, 
but  with  an  inscribed  ritualistic  linen  roll  said  to  prove 
die  identity  of  the  mummy.  Of  Ae  other  personages 
of  tlie  I  ighteenth  d>'nasty  were  the  mummies  and 
C<tf&ns  of  the  Prince  Saamen,  the  Princess  Satamen, 
a  princess  and  kinffs  rister,  but  unmarried,  named 
Hanta-em-hu;  and  a  similar  royal  si-tcr  and  queen 
named  Me-han-ta-emhu,  child  of  Hanta-ciia-hu,  had  been 
removed  at  the  time  of  tfie  twenty-fint  dynasty ;  another 
unmarried  queen-rieter  named.  Miranei^  and  Nebseni,  a 
priest  or  flamen  of  a  Pharaoh.  ATI  these  coffins  of  the  I 
eighteenth  dynasty  have  a  certain  similarity  with  each  other.  | 
Those  of  the  nineteenth  are  Rameses  I.,  whose  tomb  and 


sarcophagus  are  at  the  Biban-el-Molook.  There  is  some 
nacertamty  hi  the  diflierent  accounts  whi^  have  come  to 

hand  whether  there  are  three  cofTms  or  one,  and  if  the 
mummy  was  deposited  at  the  Deir-el-Bahari.  The  mummy 
of  Seti  I.,  whose  tomb  is  in  the  Biban-el-Molook  and 
alabaster  5.vcophagus  in  the  Soane  Museum  of  London,  is 
well  preserved  in  one  wooden  coffin ;  the  mummy  of  one 
of  the  Ramessids,  apparently  the  twelfth,  not  the  second,  as 
reported,  in  a  plain  coffini  the  features  not  aquiline,  but 
the  shroud,  covered  widi  lotos  flowers,  looking  remark- 
ably fresh;  this  also  came  from  the  liiban  el-Moloolc. 
These  mummies,  it  is  stated,  were  removed  under  appre- 
hension of  a  foreign  invasion.  Then  follow  the  cases 
and  mummies  of  the  twcntx-  first  dynasty.  The  queen, 
Notem,  mother  or  wife  of  lierhor,  of  whom  there  is  a 
papyrus  in  the  British  Museum,  exhibited  by  1I.R.H.  the 
Prince  of  Wales,  in  a  badly-preserved  but  inlaid  coffin ; 
Panotem  or  Pinotem,  high-priest  of  Amen,  in  threeeoffins 
of  the  -Style  called  n'Ju'  by  Marrlette,  and  j;ilded  faces  ;  he 
was,  besides  higb-priest,  a  saUu  sa  A'us/t,  Prince  of  Cush 
or  jCthiopia,  aceofding  to  the  inscription  in  LepsioaP 
Kpriigshnch  ;  the  queen,  Raraaka  or  Makarra,  who 
assumed  the  same  pronominal  title  as  iiatasu  of  the 
eighteenth  dynasty,  who  is  in  three  coffins  with  the 
youthful  queen,  called  the  "  lady  of  the  two  conntriea," 
or  absolute  queen-hetress,  embalmed  in  a  sitting  postoie, 

either  having  died  in  a  fit  or  at  her  birth,  and  named 
Mutembat  i  the  king,  Pinotem  II.,  hastily^  deposited  in 
the  coffins  of  Thothnes  I.,  Ae  mummy  has  been  pastbUy 
unwrapped  and  the  features  exposed,  whirh  have  a  singu- 
lar resemblance  to  those  of  Voltaire,  with  a  sarc.istic  or 
satiric  smile  or  grin,  a  peculiarity  also  fonnd  on  a  hieratic 
papyras  ritual  in  the  British  Museum,  probably  of  the 
same  period  ;  the  queen-mother,  Hantau,  whose  ritual 
had  found  its  way  to  the  Boolak  Museum  prior  to  the 
discovery  i  in  three  cases,  the  prince  Masahanita,  son 
of  ^otem  It.  hi  the  same ;  the  queen  Asemkheb  or 

Hesemkhcb,  in  as  many  cases,  who  appears  to  have  been 
the  wife  of  Menkhepcrra ;  another  princess  called  Nasi- 
khonsu ;  Tet-ptahaufankha  in  an  appropriate  coffin,  and 
four  other  priests  and  functionaries.  Several  other  objects 
were  found  in  the  pit :  a  leather  tent  embroidered  with 
names,  boxes  with  royal  names,  boards  with  inscriptions, 
and  five  rituals  of  the  monarchs  of  the  later  dynasty ; 
but  the  whole  of  the  details— amulets,  inscriptions,  and 
style  of  art— cannot  be  known  until  the  mummies  are 
unrolled  and  all  peculiarities  carefully  examined,  for  this 
remarkable  6nd  will  affisid  lavabable  dau  for  Egypdaa 
arcbaeaiogy,  especially  tfie  aepukJifal  divisiom. 

TWO  SPIDER  BOOKS 

The  spiders  of  Dorset,  laith  an  Appendix  containing 
Descriptions  of  those  British  Sprcifs  not  yet  found  in 
Dorsetshire.  By  the  Rev.  Octa\  ius  rickard-Cambridge, 
M..-\.,  C.M.Z.S.,  .S;c.  From  the  Procccdifiiis  of  the 
Dorset  Natural  History  and  .Xntiquarian  Field  Club, 
edited  by  Prof.  James  Buckman.  (Sherborne  :  L.  IL 
Ruegg,  pp.  1-625,  with  6  plates,  1879  '^Si,  8vo.) 

Studi  siii  A'ni'ni  ma/esi  e  petpuani.  Per  T.  ThonlL  IIL 
lUgni  delr  Austro-MalesM  e  del  Capo  York,  cooeerrati 
nel  Museo  Civico  di  Storia  Natmali  dl  Genoa.  Pp. 
1-7:0.    8vo.    (Genoa,  1S81.) 

IF  we  take  down  part  2  of  vol.  i.  of  the  twelfth  edition 
of  Linn^'s  "Systema  Natur.i;"  (1767)  and  refer  to 
that  marveUoosIy  incoognous  order  Apura,  in  which  the 
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old  naturalist  contrived  to  group  together  nearly  all  the 
Arthropods  known  to  him  and  which  agreed  almost  solely 

in  the  one  point  of  the  non-possession  of  wings,  we  find 
under  the  genus  "Aranea"  only  47  species  indicated, 
and  of  these  only  9  are  from  outside  Europe.  In  the 
second  edition  of  the  "  Fauna  Suecica"  (1761)  wc  find 
33  species  indicated  for  Scandinavia.  Thus  six  years 
later  all  the  spiders  known  to  I.inn<5  from  outside  his 
native  country  amounted  to  14  species !  At  the  present 
time  StS  species  are  recorded  as  British,  and  a  stiO 
almost  unexplored  region  of  the  Eastern  Archipelago  has 
contributed  nearly  as  many  frotn  the  researches  of  one 
or  two  natuialist-travellcrs,  with  who  n  spider-collecting 
was  certainly  not  considered  of  first  importance.  And 
notwithstanding  the  vast  and  rapid  strides  that 
arachnology  has  made  within  the  twenty  years  past, 
the  number  of  workers  is  still  small.  The  subject  is  not 
always  an  attractive  one  to  naturalists,  and  is  often  re- 
pugnant to  non-naturalists,  with  -Ahom  a  pas-.ion  for 
collectmg  or  studying  spiders  is  seldom  associated  writh 
respect  for  the  natiu-alist  thus  smitten.  But  all  this  is 
rapidly  changing,  and  no  two  men  have  done  more  to 
bring  this  about  than  the  authors  of  the  books  noticed 
below. 

In  vol  xxL  p.  273,  we  noticed  vol.  i.  of  Mr.  Pickard- 
Cambridge^ woifc ;  vol  incompleting  it,  is  now  before  ns. 
The  whole  is  dedicated  to  John  Blackwall,  and  the  second 
volume  must  have  appeared  about  the  time  of  the  decease 
of  that  venerable  naturalist.  A  postscript  notices  some 
spccic-i  new  for  the  county  or  for  Britain,  and  there  are 
additional  remarks  on  senses  and  economy,  in  which 
"  sight,"  "  touch  and  hearing,"  "  power  to  utter  BOOnds," 
"venom,"  "  modes  of  finming  saaies,"  &c.,  are  severally 
alluded  to.  With  regard  to  **  venom,"  the  author  ex- 
presses his  firm  belief  that  the  bite  of  the  common  i;.inien 
geometric  spider  {Epeira  diadtmata)  is  attended  by  the 
emisskm  of  a  polsoaeos  fluid,  sulBciently  strong  to  cause 

visible  effectsonthe  ^Itin  ofl;!?  yoiin^'  son.  but  without  cfTcct 
upon  his  own.  He  now  agrees  with  the  conclusion  that 
cnmnts  of  air  play  a  great  part  in  enabling  spiders 
to  carry  their  lines  acTOlS  from  one  object  to  another, 
although  previously  he  was  of  opinion  Aat  the  lines  were 
carried  across  by  the  spiders  themselves.  As  we  re- 
marked when  noticing  voL  i^  it  is  a  i»ty  the  author  did 
not  intemhttt  Ae  dcseriptioos  of  those  British  qpecies 
not  yet  found  in  Dorsetshire  amongst  the  others,  instead 
of  placing  them  in  appendices  at  the  end.  This  woul  1 
have  vastly  increased  the  usefulness  of  what  is  still  a 
most  useful  «orl^  and  while  not  destroying  its  local  in- 
tentions (as  indicated  by  the  title)  would  have  rendered 
Umore  distinctly  a  Manual  of  British  Spiders,  for  such 
it  really  is.  With  it  and  Bladcwall's  magnificently  illus- 
trated Ray  Society  monograph  befbte  him,  no  student 
of  our  spider-fauna  should  be  at  a  loss  to  determine,  with 
approximate  certainty,  any  species  he  may  come  across. 
The  sbt  plain  plates  are  excellent,  engraved  from  the 
author's  own  drawings,  and  representing  many  of  the  prin- 
cipal genera,  with  copious  details.  The  index  is  full.  The 
author  recognises  51S  species  of  spiders  as  inhabiting 
the  British  Isles,  of  which  373  have  been  foimd  in  Dor- 
setshire. The  distribution  of  these  amongst  the  several 
families  is  strikin-ly  unequal.  Thus  we  find  three 
families  represented  by  only  one  species  each ;  another 


by  only  three  species.  On  the  other  hand  the  Therid- 
eidet  daim  167  vpet^ta,  the  Dnusides  56,  the  EfeirUes 

32,  and  so  on.  Possibly  this  is  the  first  time  that  any 
thoroughly  local  society  has  undertaken  to  bring  out  a 
manual  of  a  large  group  of  British  animals;  so  much 
the  more  to  the  credit  of  the  Dorset  Society  for  initiating 
so  hindable  a  scheme.  Their  undertaking,  so  well  con- 
cluded, is  not  of  lor.il  (or  even  British)  interest  only,  but 
will  have  to  be  considered  by  every  Etu'opean  sttident  of 
ArttehnitUt. 

In  Dr.  Thorell's  bulky  memoir  (which  forms  vol.  xxii. 
of  the  Annali  del  Msisat  Civico  di  Genoa)  the  author 
continues  his  studies  on  the  Spiders  of  the  Eastern 
Archipelago.  The  descriptions  are  worked  out  with 
his  well-known  detail  and  accuracy.  Most  of  the  mate- 
rials result  from  the  exploring  voyages  of  D'.Mbcrtis 
and  Deccari,  and  the  flourishing  society  under  whose 
auspices  the  vohitne  is  published  deserves  the  highest 
credit  for  the  promptness  with  which  it  is  making  known 
to  the  scientific  world  the  riches  acquired  during  the 
voyages  of  these  renowned  travellers.  The  descriptive 
portion  is  preceded  by  a  bibliographical  sketch  of  what 
was  previously  known  from  the  regions,  with  an  analytical 
and  comparative  exxmiination  of  the  arachnid  fauna  gene- 
rally, still  further  subdivided  in  a  series  of  tables  at  the 
end ;  317  species  are  noticed  as  in  the  collection  (of  which 
173  appeared  to  be  new  to  science),  viz.  252  from  .Austro- 
Malesia  and  82  from  Cape  York,  but  505  are  recorded  for 
the  whole  of  that  part  of  the  globe,  divided  as  follows:— 
OrbiUlaria,  162  species  ;  Retitdariir,  38  ;  TtibitetariiT, 
31  ;  TerriUlaria,  10 ;  Latfri^rai/,r,  84  ;  Citigr/ui<r,  1:9  ; 
and  Saltif^adiP,  151.  Some  idea  of  the  riches  of  the 
fauna  in  this  particular  respect  may  be  gathered  from  the 
Act  that  no  less  than  eigliteen  species  of  the  extraor- 
dinary fjenus  Cnisteracantha  are  described.  Wc  cannot 
resist  a  few  words  of  admiration  at  the  manner  in  which 
the  publications  of  this  Italian  society  are  got  up,  the 
more  so  as  the  printing  is  done  at  the  Deaf  and  Dumb 
Institute  of  G^oa  (Istituto  Sordo-Muti).  Paper,  typo- 
graphy, and  edittng  alike  leave  nothing  to  be  desirad. 


LETTERS  TO  THE  EDITOR 

{TktBiH&rdm  mt  hMkimul(  rup^nsiblt  for  opiniem  txfrtutd 
ly  kis  (ofrafmimtt,  MitUJurean  ht  undirtake  U  ntitm, 
•r  i0  cprru/tmt  wUk  Hte  mm§tn  ef,  rtjttUi  mamutftftt. 
No  notiet  it  takm  efanonynum  eommmmiuHmu, 

[  Tht  Editor  urgmtfy  ngutsts  ccrrufomiimtt  U  ieip  ^iiir  UNn 
ttj  skcri  as  pysiibU.  Tht  frrtsurt  on  kit  sfau  is  m  gnat 
thai  it  is  impissible  olhtrmu  to  ettsun  tht  afptanm*  tvim 
^ ttnuiUlintaSL  't!  containing  inUrfstins  <"td  Mevtl 

The  Oldest-known  Insects 

I  UUSTaik  your  permission  to  correct  the  CfTors  into  whidi 
your  correspondent,  Dr.  ILn^;;!!,  has  fallen  respeetiiur  the  Elian 
(Devonian)  l>eds  ncnr  .St.  J'fhn,  New  Bmiiwiek,  bolaug  csrlafai 

fosvil  insects  described  by  Dr.  Scodder. 

'Hie  Dadoxylon  .<iandsione  and  Cordaite  »hale  of  the  vicinity 
of  St.  John  have  been  studied  not  only  by  mvaelf,  but  by  so 
good  gcologi^ts  »s  Prof.  Hartt,  Prof.  Railey,  and  Mr.  Matthew, 
and  by  the  officers  of  the  Geologic  il  Survey  of  Canada;  and 
their  .slratigmidiical  relations  have  been  illu-tratcd  by  in.-»|>s  and 
i.eclions,  not  imly  in  my  "Acadian  Geology,"  but  in  the  A'r/crfs 
of  the  c;ci ild^icjl  SuiAoy,  more  especially  tho^e  for  1871  and 
1875.  Thry  h.ivc,  Ijc-iiic-,  I  CL-n  thnroughly  exjio-^cd  and  r.in 
sacki-d  far  f  i^-il  Sy  ex[icn-ive  ']U.irrying  operations  undertaken 
by  tlie  N.itural  History  .Society  of  Si.  John,  and  their  plants  have 
been  dc^ctilied  and  comjifired  in  detail  wiili  llu  sc  of  the  neigh- 
bouring Carboniferous  fonnatioas  in  my  Report  "  Un  the  Devo- 
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Bian  rianu  of  Canada,"  and  •abseqnent  Reports  on  the  plants 
of  th«  Lower  Carbomfcr>  ua  .md  MiILtone  Giit  f onnalion*  (Gcol. 
Somjrof  Ctnada,  1871  ami  1S73).  In  the«e  circvmstances  it 
wew  «trAt>{;e  ilwt  tbe  reGeit'e<t  coachuions  m  to  their  age 
Aontd  («  termed  ">{aple  aefMioa  not  mpported  by  fact.<,"  and 
regardtvi  as  if  no  scientific  valoe  in  coni7nri»on  with  the  mere 
a-i-ciH  iii  of  a  gentleman  who  has  no  knowledge  whn'cvcr  of  the 
strali^r3|iliy  of  the  ro^;:  .n,  and  «ith  iho  "nuthority"  of  Dr. 
Heer,  »hi>  no  doubt  an  excellent  nuthority  on  certiiiii  deport* 
ment^  of  Kuropean  po) .robot iny,  hut  "h  •  ha>  n  it  seen  the  l>eds 
141  Quc-tioi),  nor,  <o  far  as  I  ain  aware,  >tutliccl  their  fov.!]-.. 

The  I  'Cil^  ■cfcrT' d  t",  liVe  the  IN-v  r.i.m  ^eiicraHv  in  Ka  (ern 
C^und.^  iir.ilftlic  i!iic  I'  "  '  111^1'  ly  1. hi-  \  t  rv'  Ij  .nifor.  .u-  bed-,  a 
cifcuui-t.ini  c  due  a[i|'.  lently  l.i  tht-  exteii-ivc  i^jne  lU*  action 
w  liicii  tl  i-cd  ihc  Dcvii!ii.,n  [lerK^d  hi  tin,  n.L;rii),  Sivir  jj  orijjin  to 
ui.i -  L'-,  anvl  dykes  <if  .nlru^ivc  jjrani'e,  .iii<l  tliMrbiiigand  par- 
■j-illy  allcriti;^  the  «ir,lta  'if  I'c\>  iiiai]  \n\  (greater  a^c,  the 
mnterid^  .1  \^hich  have  c  iiitribiitcd  t  i  the  L  cr  CiirMnifemtts 
conglomerates.  There  is  ttu*  no  qnestion  here  a>  to  any  transi- 
tion liclwcen  iJevoniaii  and  Carl  onifor  lus  .iiid  the  I'Cvl*  holding 
the  plants  and  in>.ccts  :irc  stratigraphio.^lly  [irc  t'ai  li<i  nfcrou,. 

The  l  ower  t  arh  li  fcrom  bed-,  -.icceefUn^  lo  the  Devonian 
fonukti  in,  an  I  devcloi.ed  to  the  eastward  of  St.  J<ihn,  h'.ld  the 
characteri-.iic  tlora  of  the  ir.rton  scrie-,  or  Lowest  Carlwni- 
ferous,  ci^uivalent  to  the  Culciferviu^  or  Tv^ocdian  formation  of 
Sc'tland.  In  sucte--,i m  t  i  thi-  we  liave  the  flora  of  the  Mill- 
stone i;rit,  i>f  the  trtir-  (  nil  Ntcasures,  .ml  of  the  PernioCar- 
bonifor<iu  or  Lower  I'ermian.  All  ol  these  have  l>ccn  explored 
and  (heir  jilants  catabtjuctl  and  de-«ri lied  in  niy  ow  n  mciiKiirN 
or  in  the  repnrts  uf  the  LiCi 'logical  Survey,  and  it  has  Ijccu  fully 
e-tablidud  that  the  fl  ri  :>f  the  Devonian  l>cd^  is  characteristic 
and  distinct  from  any      the  e  Mib-floras  of  the  CnrVmifcrou-. 

'I  he  pliuits  of  the  C.  rdaite  shale*  are  not  only  distinguishable 
from  those  of  'he  Carloniferoui  found  in  their  vicinity,  but  tbe 
as^ewlJage  includes  fi.rma  like  Ftilophylon  and  A'fkiTopttris, 
which  are  characteristic  of  the  Devonian,  and  are  »ot  found  in 
the  Cuhonifcrou  <  elsewhere  in  America.  In  the  Devonian  of 
NordMn  New  Bnituwick  fomt  of  tbe^e  pUats  are  ueociated 
with  fishes  of  the  eenct*  C^aUufbt  FUridUfytt  Ac*  well 
koown  Devonian  nrpa. 

For  additional  tKMiratimi  ■>  to  the  geolofieal  rdatioiM  of 
tlw  St.  John  pkat  beds  end  nodeetof  new  SFcda,  I  amy  refer 
to  aqr  fMper  on  *<New  Erien  Pfaats"  m  tbe7M«riM/of  the 
Geolwcai  Sociily  of  London.  voL  wiviL,  May,  1881.  •  This 
^i^erDr.  Ragm  htd  profatUj aot  tees  at      iibm  wbea  his 

Tbe  {HBtindv  hn  k  querthm,  Piatfteni  jmiimIiIb  of  Hartt, 
hu  bsa  fol^dcKribed,  iirst  by  Prof.  Hwtt,Md  sub^eauently 
br  myiielf,  aai  its  distinctness  from  P.^tmtm  pohitcd  ouL' 
The  crMcism  of  Dr.  Ha^en,  as  to  it«  not  appeerioK  in  the 
seclianal  listK,  and  still  being  called  by  me  »  common  fern,  is 
based  on  a  mere  accident,  which  1  could  easily  have  explained 
to  him.  The  plants  referred  to  as  found  in  each  layer  in  the 
detailed  section  are  tho^e  originally  described  by  me  from  these 
bed*.  Some  !.pecicN  -ubsequeiitly  recoi-nis.ed  and  described  by 
Hartt,  were  not  included  in  the  sectionalli-t-,  and  were  referred 
to  only  in  a  note,  because  I  had  received  no  information  from 
Prof.  Ilartt  a.s  to  the  |V)rticular  layers  in  wUch  dKyfMrefcund, 
thot^h  I  knew  that  01  iio  of  them  were  by  no  means  uncommon, 
from  the  nombcrof  >i  ecimcn  obtained.  Dr.  Hagen  crilicise,<( 
my  li-ure  of  the  specie-,  but  that  does  not  affect  the  aucstion,  as 
I  have  compared  the  specimen  on  the  slab  «ifh  Ptalephemera 
with  the  original  -pec  "if:i-  in  my  collec'ion.  My  figures,  how- 
ever, show  fairly  the  general  form  of  the  frond  ;  and  there  is 
also  a  magnified  figure  -A  a  pinnule,  howing  the  venation, 
which  »houUl  enable  asiy  one  to  recojni  e  the  species,  and  with 
Ihc  aid  of  the  de-cri]  ti  r,  to  di-tingui-li  it  from  P.  fiumosa. 

With  ret;ard  to  the  "  Ur  a  stage"  of  my  respected  friend  Dr. 
Heer,  founded  on  a  little  Isiiown  .•>nd  afiiafcntly  excet  tional 
locality,  I  have  alway-  i.b-ectei!  to  it  Sriii^  made  a  -landaid  of 
Cimfari'Oii  for  the  llio.'ou^!i!y  \v  oil  e  !  an.l  w  i  lcly  distributed 
Devonian  or  f'rian  r^c'^^  i  f  N  irtli  Anieuc.i.  I  gave  some 
rca-ons  for  lliis  in  a  per  .>eiil  to  ".he  Geol 'jjical  Society  of 
London  ^ho^tly  after  itie  ap^iearat  ce  'f  I'r.  llicr's  uicir.oir, 
an  aliblract  of  wliich  njiiicars  in  the  Vi cradinf^t  of  the  Society. 
It  will  Ih.'  Mifficient  t  >  ay  here  that  the  j;rounds  on  which  Dr. 
Heer  refers  the  I  >evonian  .  f  New  Brunswick  to  the  Una  stage 
would  app;y  to  the  chentdng,  and  cveatothc  HwBilto*  lonui/- 
tions  of  the  New  York  series. 

'•  AcaJjjnCialao;  Rtpon  en  Devonian  nmh"  CtmtMtm  Katur^ 

tut,  >88r. 


The  g«Mt  ridHMia  of  the  I  Devonian  of  North  America  in  fcM»3 

plattts  is  a  very  remarkable  gcjl  >gical  fae*,  uh'cb  I  regret  lo  my 
has  hitherto  fir  exceeded  the  meaiLs  available  for  its  adequate 
illustration.  I  hope,  however,  lo  remedy  thix  to  some  extem-on  the 
occa  ion  of  the  meeting  of  the  American  Association  in  Motreal  in 
lS83|  when  my  whole  collection  of  Krian  plant',  together  with 
Ihov  illustrating  the  fcvtrat  stages  of  the  Cnr1jom7croa.s  will 
be  exhibited  in  the  new  Peter  Redpath  Mu  eum,  and  will  show 
mere  fully  than  has  t>een  hitherto  iKi^sihle  ihe  progress  of  the 
American  flora  from  tbe  Silunaii  to  the  Permian.  It  will  be  % 
great  plea  ure  to  me  if  any  palxotiotonisls  who  are  sceptical  as 
t  i  the  magnitude  of  the  Devonian  tl  i-a  w  ill  ..vail  themselves  of 
lhi^  opportunity  to  juilge  for  thetnselvc-  ami  to  form  their  OWH 
opinions  as  t»  lb*  affinities  and  relations  of  tlte  spcciesk 
McGiU  CoUiffi  Maaneal,  Snrtiihar  t    j.  W.  Dmnoh 


Sound-producing  Anti 

I  AM  giadtosccmy  -tatement  in  NATi;Rt,  vol.  xnii.  p.  5S3, 
verified  by  Mr.  H.  O.  Forbes,  from  Sumatra,  and  now  inclose 
a  few  ant>  of  another  kind  lliat  make  this  peculiar  tapping  or 
scratching  sound,  though  not  in  the  same  system  of  laps  as  those 
before  noted,  and  tfant  was  Ana—* 

i.f.  three  tap>  in  unison  aivl  a  pan  c  of  about  a  second,  the 
taj  s  of  eiiuil  duration.      The    ant-,    iiicl  'sed    make   a  --cries 

—  —  that  dies  r.ff  .i:id  d^  e-  1  i>    ':riii  repeated 

unless  the  exciting  cauie  again  act»,  when  they  again  -t.trt  in 
beautiful  unison.    How  they  so  correctly  st.art  togtiher  in  jU 

case-  of  -  ■   or  the   -  ■•  and  keep  each 

tap  iu  time,  is  really  wonderful.  \Vhite  ants  make  similar 
tappings",  but  not  in  rhythm  .^s  far  as  1  know,  and  they  tpe  it  to 
call  or  warn.  These  little  black  ant»  cstuuit  tie  heard  by  us 
unless  the  material  they  are  on  in  sensiiivcly  sorvorous.  Happen- 
ing to  idace  a  tumbler  on  a  sideboard  lately  in  the  dark,  I  was 

startled  to  bear  this  ....  arise  fro  u  a  su  ,'ar-b  iwl.  I 

repealed  it,  and  the  noise  at  once  c  >nvinc'_sl  i-r  'In;  '.  vi  .i^  nr'^. 
On  gelling  a  ligbt  I  found  a  sheet  of  writing  pajxi  liad  been  laid 
rm  the  bowl,  and  wna cowwd  ly ih—l  j  ihe glass  alone  was  u  e- 
less  1  found.  S.  E.  Peal 

Asam,  Inly  6 

[The  ants  sent  are  apparently  "workers"  of  a  species  not 
bofcr  Hm  a  anaH  Biiliih  lifyrmm,-'t».'\ 


Wasps 

A  coortE  of  weeks  ago  I  found  on  my  window-pane  a  large 
black  wasp  holding  in  its  mandibles<  a  plump  spider  of  about 
an  eiflbth  of  on  iitch  in  diameter.  I  pJaoed  the  wasp  imder  a 
belbglass  and  set  it  on  my  desk,  where  I  could  readily  watch  Ibr 
further  dcvcloptiicnts.  Finding  ilvelf  in  captivity,  the  wasp 
dropjietl  its  txKily  and  spetU  some  time  in  tryii  g  to  find  a  way  of 
escape.  O-nun;^;  at  leni^h  to  a  state  of  rest,  it  eispied  the  spider 
and  sjrang  vi]x>n  it  wiih  tiger-like  ticrcencsa.  .Seizing  it  .and 
raising  itself  up  to  its  full  height,  the  wa  p  brought  its  ]«  tenor 
under  and  forwaril  witli  a  quick]  motion,  and  gave  Ihe  spider, 
two  or  three  llirusts  uilh  its  sting.  Asvurcrl  that  the  -pider  was 
dead,  the  wasp  proceeded  lo  roll  it  over  and  over,  rapidly  work- 
ing it  up  into  a  globular  n  a-s.    liiis  d.  nc  it  started  to  fly  away; 

'  bin,  filled  in  the  atleiiip.t,  it  dropjvcd  the  spider,  which  was  for 
■  111.!-  iiinc  a]ipareiilly  forgotten.    This  whole  1  perati  m  I  saw 

I  several  tin;es  rcfxrateil  during  the  two  days  of  my  obserration?. 

i  being  calleil  away  from  home  for  a  tew  days,  1  w  is  mrioos  on 

I  my  tclurn  to  ascertain  the  results  of  my  cjcp^rimcat.  I  bad 
taken  the  precaution  at  the  first  to  jilace  under  the  l>cll-;;;la^:s  a 
sma'I  dish  of  clean  wjiter,  to  w  hich  the  wasp  had  heliK-d  itself 
freely.  I  f  und  ilu:  ua^p  lit-a'i  ;  t'ur  nut  th.e  least  morsel  of  the 
spider  had  it  eaten.  My  i  iiieUi-ioiis  art :  (I)  iliat  tbe  wasp  died 
ol  starvation  ;  (;)  ;bT.  tlic  pidcr  wxs  intended,  not  for  i:-  own 
for«l,  but  for  thai  of  its  y  jung  in  their  larval  stale.  In  contir- 
niation  of  this  I  have  lin  ken  ojien  s.everal  of  the  finished  cells 
of  ;hesc  wasp<,  and  found  them  tilled  with  pellets  made  of 
portions  of  spiders,  dies,  and  worms.  Only  yesterday  a  fine 
opportunity  was  afforded  me  for  further  observations  in  this 
direction.  One  of  my  flowering  vines  is  infested  with  a  green 
worm— the  larra  of  the  ycHow  butterfly.  I  diiwweced  a  bi«nra- 
and-y«Uow  wasp  standing  on  the  edet  of  n  leaf  af  Hda  viDe, 
holding  fast  to  one  of  these  srorm.s  or  twice  iHewa  riat.  Tbe 
worm  was  dangling  in  mid-air,  and  the  wasp  eaAetfonnd  labo- 
riously for  a  long  time  to  pull  it  up  on  tbt  amtetof  At  kif. 
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Failing  in  ibi*,  with  a  (lexlcrity  worthy  of  ilie  Knight  of  the 
Sbevs  it  cut  llic  \v  irm  in  two,  letting  nb'Ut  threc-fi.urths  of  it 
fall  to  the  (^iuuiid.  The  remainder  was  then  easily  flra<rf;cd  to 
iLe  iurfaiic  i.>f  tlji;  It.if ,  ^^  here  tlic  s;icrit  s mje  lifleen  in  iiiiitr , 

in  cu'tinj;  d  'wn,  Itiiiiini'  nnd  rfiucni.^  it  to  a  ijUjliuliii-  ;iia>-,  i.t 
a.i'iut  an  t-i^li'l;  u:  r,n  in.:!:  :;i  .l.-iir.ctcr.  'Ihc:)  rc--;iii(^  {  \  a  fe\v 
tniuulcs,  and  lakii3;j  a  frc  h  liJd  of  its  booty,  it  flew  brukly 
nn  ay.  J.  T.  BbOWMBIX 

Lyons,  N.Y.,  Auguit  13 

Treatment  of  Uay  Fever 

Some  yean  ago  PnJ^  Heliakottx,  in  a  letter  to  yon,  gate  an 
acooant  of  a  remady !•  bad fcoad for  "bayfevcr.  Tbb  was 
■imuly  to  treat  the  put  of  d»  mm,  wbkfa  scesH  to  be  tlic  aeat 
of  uo  trottbl^  witb  salfhate  of  quimae  aokUiaB  bgrpaoibif  it 
iito  tboiwee  irilb  a  pipette,  « Me  lying  ob  •  lafb  wilD  ifao  kad 
tMiaed  Inside  down.  Having  had  th«  aort  wjoyaUo  port  of 
tMBiner  destroyed  by  hay  lever  evtr  »beo  I  out  fOOMMbor,  I 
hiTC  tiM  eienr  Macdy  I  hove  beaid  of,  tocliidlin  {MenNddoaea 
of  MMd^od  ItamMBodtbaaailtofid.  Prof.  HdodioltA 
ndbod  only  ghetiBe  relief  for  ttn  odiMtcsorsn,  and  eold  water 
does  the  auae.  I  have  tried  Mlotiooi  of  sulphate  of  doe  and 
taoain,  and  many  other  a»trii^;ent>,  but  all  to  no  pnrpo.-e.  As 
aaoy  otben  knew  thai  I  waa  experimentini;  upon  myself  i  1  this 
ami  Hi,  I  have  had  .several  paiirnts  trying  all  ihe  leoMdies  that  I 
hme  tried,  and  I  can  therefore  say  « ith  certainly  Aat  no  remedy 

aprtdiahtd  will  cure  hay  fever.  I  have  however  succeeded  in 
logonethod  which  is  a  really  effectual  cure,  ai.d  &s  I  know 
that  many  are  rendered  miserable  during  the  moat  enjoyable  pert 
of  the  year,  I  hasten  to  give  them  the  benefit  of  the  lesidt  01  ay 
inquiries.  One  thing  which  mLded  me  nas  that  my  ewaweiO 
often  very  much  inflan  ed  and  pained  during  an  attacK,  aOMl  1 
often  tried  remedies  for  my  eyes  (which  have  sometimes  gone 
wrong  when  I  had  no  hay  fever)  «hcn  they  were  only  afTectetl 
in  syin{xithy  with  my  n»e.  I  found  that  the  only  thing  rer|uired 
was  to  prevent  the  entrance  of  the  poUen  grains  into  the  nose. 
When  there  are  i>ot  many  in  the  air,  as  during  »r  after  rain,  it  is 
simply  necessary  to  stop  the  nose  with  a  !.)  rin;j  clip.  1  hnve 
used  a  piece  of  brais  or  -iccl  ribbon  lient  diu')le,  and  having 
only  suriiciciil  --luinf;  t  j  clo-e  the  nostril^  without  ui.due  pressure. 
Thi.-.  cniis the  ]  i'u  tit  to  !irenlhe  by  the  mouth,  but  uiie  ■■"on 
gets  accustnmed  (he  iijcorivenicncc.  I  f'  uiiJ  ih  t  tu  Ivip  the 
nc-trils  ^^ith  L-olton  wik>1  wa.-.  f.ir  too  irritating,  c.s]'<-i-;nliy  , 
Iho  e  nfiilcteil  with  h«y  fever  luc  so  owin^  to  the  tcndcrnc-5  i  f 
the  intcrn.-il  coating  of  the  n  m-.  When  jjoing  niu nn:''.  hny  ,1 
further  precautiiiJi  must  l>c  taken,  viz.,  plu^;l;i^l:^  tht.'  (iuLt  -  fri'':i 
the  eyes.  I  used  for  tiii^  ])ur|0-e  dumb-licll  sh-i]"  li  jiccis  of  ( 
glass,  which  are  easily  A.\  .  c  i  into  the  due's,  and  ca  1  In  icn-,  vcd 
when  wanted.  'I  hub  protected,  any  one  «hr>  is  troulilciJ  l  y  liay 
fever  cm  go  into  the  CAiiip  u'  the  enemy  ami  stir  u|)  hay  in  a 
field  w  ith  a>  niu  h  impunity  as  one  not  troubled  w  ith  this  "six.h 
seiibi  ."  The  season  for  hay  fever  is  nf.irly  p;v-sfd  now,  but  1 
hojte  lli.1t  ttie  publicati  n  nf  ihi,  ni>tc  will  t-c  the  cause  of  relief 
to  many  durin;.j  ncit  s'.i  iniHr,  :iiiil  on  lha  plea  1  ask  its  jiubli 
catian  in  your  vahi.-xl  le  j  iiriia!,  atvl  I  h  .pe  th.nt  medical  men  i'l 
the  .South  of  England,  where  \\\\  lev.  r  is  c oiiiin  m,  will  give  it 
a  trial  and  report  ui>an  it  next  summer.  In  Scotland  hay  fever 
is  practically  unknown.  J.  B.  HannaT 

Core  Castle,  Loch  l^ng,  X.B. 

Red  Rainbows 

I'ROF.  S.  I'.  rilOMi  soN's  letter  (n.  45(5)  makes  mc  recall 
th:it  cm  .September  2  last  year  I  cro-^ed  Wales  vie  tunrdly 

from  Hereford,  on  a  tine  -unny  day,  the  tr.iin  ran  into  a  n)i-ty 
(hower  after  6  p.m.  at  Macliynllcth,  and  1  ut  of  it  .t  ^^e  iic.ircd 
the  viaduct  at  Ka  mouth.  'I'iie  un  liad  been  ob  cured  for  some 
time,  when  it  sudiiculy  shone  out  through  a  chink  between  sea 
a  id  cl'>uJ,  ciu-in;;  in  the  c.xst  a  very  Ijeiuliful  ted  rainbow. 
1  il>i>  i'lM!.  Iiiomj  111,  I  was  under  the  impression  that  the 
]  liL  II  :u.i.  II  n  \^n  -  >  l  11  >  uncommon  occurrence,  so  did  nothing 
nil  T'.'  tli.in  note  it  in  u.y  <lMry.  HmAT  NVIRHKAD 

Camiju.>lang,  September  16 

Infusorial  Parasites  on  Stickleback 

One  day  in  June,  when  examining  a  very  small  stickleback 
ur.ucr  the  microsco[>e,  I  was  surprised  to  firnl  it  infes-td  liy 
numbers  of  infu^oiia,  evidently  parasitic  upon  it.    llii^  led  mc 


to  examine  •  tlier-  fron  the  same  water,  \\7  ,  a  p  'lid  Mry  rich  in 
iiif'.i^oi  ill  life  !;L-n(  r.tlly,  as  al  o  s]vecime.ii  from  the  ris'er  clo  e  at 
h.md.  F.very  speeiriieii  fr 'tn  the  jiond  was  sin  ilarly  ;i.fi.-»cV.ed, 
while  none  of  ibo»c  fr.>:ii  tin-  livi  '  wert-  s  .  The  parasite  \s 
apparently  Ttuhoaint'.  ftJiciUus,  which  i^  ;  ta'rd  to  l  e  pira  itic 
xx-^m  J/ydra  lu!  \iri!.  Want  of  literalure  on  the  -^u'liject  ha-^ 
pre>'ented  tnc  fr  jin  following  the  matter  i;p,  but  it  ^eei'i  that  I 
nave  found,  if  n  it  a  iie-v  specie,  a;  lea  I  a  new  h  >st  f  1  ,s  !  n  iw  1 
species.  I  shall  be  ghd  if  any  of  the  tellers  of  NAiUKKcan 
give  mc  any  information  on  the ««'>ject.  N>  H.  POOLB  ' 

Charterhouse,  Godakuing 

Photographing  Diffraction  Rings— Optical  Phenomenon 

TuF.  •jicciiliar  character  of  the  |ih  i|iii,'r.\phs  uf  an  o]icnin{;  to 
the  -i.v  III  the  d.irk  Cyclopean  gallery  .1!  Tiryii  ,  to  \'h!ch  Mr. 
\V.  J.  .Stiilir.in  Ciilb  attcnti  vNaturF,  S'A.  xxiv.  p.  abji.  lind- 
an  o'lviou.  expl.Tnation  in  the  well-knov.  n  optical  phenoiiioiKiii 
of  diffracti  11  ring-,  pr<  ducf d  when  a  beam  of  light  i^  trans- 
mitted lhr">i.;h  a  rinall  circular  aperture,  and  vicv.  cd  by  means 
of  a  Irn  .  Il.id  ynur  "t'ecropian  '  c  irresp<mdent  eTninined  the 
image  of  the  illuminniL-d  ooeiiiii;;  by  il.c  a  -i  lance  "f  a  len-,  the 
phenomenon  <>i  eoticcntnc  O'. loured  rinfj-  vwvuld,  ch  ulwless,  have 
been  rccoRiil  aide  to  the  t  vc.  Hence  the  only  jkiint  of  interest 
in  the  jilienomcnon  oli'crM-d  by  Mr.  Sl.Umnn  i-  the  -i.:nific.int 
fact  that  in  securing  the  lleetin:^  minge-  of  the  rin.;  011  tin-  geki- 
tine  plate— the  actinic  ray-  lieiu;^  .il  'iie  elii-cii\e— altciii  iti-  d.irk 
and  liright  concentric  ring-  are  I'l  cuccd,  .1-  in  the  ca-e  of 
homogencoii.  or  iiion oclu' uu.Uic  hghl,  ni'^tcad  i.f  the  c  diiiircd 
rings  seen  liv  interi>>  a  len-.  between  the  aperture  and  the 
eye.  In  other  term-,  the  impre-  ion-  on  the  gel.vtine  plate  l)cing 
due  I'l  the  aetir  n  of  the  mon  ichromatic  actinic  ray^,  the  theory 
of  dilTracti>'ii  -hows  that  the  Concentric  r.ng-  -  hould  be  alternately 
dork  and  bright.  This  is  an  important  circumstanoe  in  the 
apuUcationtof  phot02ni|iby  to  such  investigation*. 

Berkdcgr.  CaUfianik,  Aogiut  t6  Johk  Ls  Comtb 


A  Pritr.itive  Diving>Bell 

In  Nature,  vol.  xxiv.  p.  ;oi,  it  is  sl.Tted  that  Hcrr  Bo  Me 
luis  fiund  a  descriiilion  of  a  f>rimit  ve  divino;-bell  in  a  work  of 
Bartolini,  \<^'i.\.  Ihe  inven'or  a;ip(ar>  to  have  been  Franci  cus 
Kc--ler,  1616,  This  de-.cri|ition  of  Kc&ler'.s  diving  machine  will 
1I-0  he  found,  toL'cther  with  representations  of  the  same,  in 
.*-chwtntcrV  "  1 'clici.x'  I'hy  ico-Malhcmatic:v,"  1636,  a  very  rare 
Di'.d  tutijti-  volume  ;  so  rare  'ndecl  that  it  is  -tated  rn  Coimci, 
l.innnry  27,  iS^o,  "  it  is  vol  to  (  e  f  11  id  in  the  Imperial  Library, 
il  ir  in  nnv  of  tl:r  ]  ii>''.io  lil'ratics  of  Pari-.'"  J.  van  Lennep,  in 
.Vrt.Vi  iihd  (•'"''''-'■  I 'ecemher  15,  1859,  p.  503,  sny<;  "there  i< 
a  I  utch  tr-.in  laiioo  of  Schn-enlcr,  I67I J  r>f  this  rare  volume  I 
fortunately  possess  a  copy."  N.  S.  Hei.neken 

SidBonibt  September  1 1 


iTTAVIoLAtlDI.-'Messn^  Triibuar,  publishers,  I/^ndoi.  might 
be  able  to  help"  yon  to  get  eoptei  of  the  Chinese  translations 
roentioaed  In  Mr.  Piyei's  atidcs  00  "  Science  fai  CUna." 


FREDERICK  CVRRBY,M,A.^F.R^. 

TME  late  Frederick  Ct)rrc>-,  whose  dtrath  was  an- 
nounced in  In-t  wct.k's  N'ATt  RE,  p.  475,  was  bom 
at  Eltham  on  .Vtr^u-',  4,  1.^19,  educated  at  Eton  and 
Trinity  College,  Carnbridgc,  there  obtaining  a  scholar- 
ship, and  att.iiinng  his  II  .A.  in  1S41  ,  three  years  later  he 
proceeded  to  M.A.,  and  wa.  tailed  to  the  Uar,  .afterwards 
practising  as  conveyan'-er  and  equity  diaughtsm.tn 

His  first  public  performance  as  a  scientific  nritcr  wa.s 
a  tratislition  of  Schach's  'Das  Mikroskop")n  1853,3 
fecond  edition  of  which  was  called  for  within  two  years. 
In  the  Microsei^icai yourHal  tat  1854  he  published  some 
obeenratiom  od  two  new  fungi,  and  by  the  same  channel 
he  afterwaids  communicated  several  naper*,  chiefly  oo 
the  obscure  points  in  the  reproduction  of  the  lower 
crvptogams.  The  Grrcnwich  Natural  History  Chb  wag 
established  in  1852,  Mr.  Carrey  being  one  of  the  earliest 
I  iiieitibers,  and  the  next  year  he  read  a  paper  on  the 
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"Fungi  of  the  Netghbourhood  of  Gieeuiricy'  which  was 
printed  in  the  fifth  volume  of  the  P^Mtgtst.  In  i  S;;  a 
committee  of  that  Club  was  appointed  to  dnv  up  a 

report  on  the  flora  of  the  district ;  Mr.  Currejr  was  chosen 
its  chairman,  and  drafted  the  report,  which  enumerated 
395  fungi.  In  that  ycir  he  contributed  a  paper  to  the 
Royal  Society,  which  was  printed  in  ibe  Proceedings, 
On  the  Occurrence  of  Amorphous  Starch  in  a  Tubcr- 
aceous  Fun;;ui,  a  point  of  much  interest,  as  starch  is 
rarely  found  in  fur.;^i.  He  was  elected  Fellow  of  the 
Linnean  Society  in  i  l>56,  and  in  1858  Kell  iw  of  the  Ro)al 
Society  also;  m  i860  he  was  appointed  secretary  of 
the  former  society  in  succession  to  Mr.  J.  J.  Bennett, 
a  post  which  he  held  until  1880,  when  he  relinquished 
that  office  and  acceded  to  the  less  arduous  duties 
of  treasurer,  retaining  that  appointment  until  his  death. 
In  1862  the  Ray  Society  issued  a  translatioi^  with  coa- 
Ndemlile  additions,  from  Hofaidster,  entitled  On  the 
Germination,  Development,  and  Fructification  of  the 
Higher  Cryptogamia,  a  task  which  Mr.  Currey  under- 
took in  1859  ;  the  following  year  he  eJited  a  second 
edition  of  Ur.  Badham's  ''  Esculent  Funguses  of  £n)?- 
land,"  in  which  he  made  as  few  alterations  as  possible. 
Sercral  pajiers  on  mycolo^ical  subjects  appc.ir  in  the 
Transactions  q{  ^t.  Linnean  Society,  wliich  will  be  foun  1 
in  the  "  Catalogue  of  Scientific  Papers,"  imder  his  name, 
hi  >  last  contribution  being,  "  On  a  CoHeCtion  of  Fongl 
made  by  Mr.  Sulpis  Kun,   in  1876. 

By  his  death  tSe  Linnoan  Society  has  lost  an  e.vpeii- 
eneed  oflicer.  and  its  nemben  a  vauied  friend  whose  place 
itwiUbehardtofilL 


THE  AMERICAN  ASSOCIATION 

'T'HE  thirtieth  meeting  of  the  .American  y\,sociation 
for  the  Advancement  of  Science  commenced  at 
Cincinnati  on  .August  16.  Always  a  hot  place  in  su:nmer, 
the  temperature  at  Cincinnati  during  the  past  t  *o  months 
liai  been  at  intervals  unusually  higlu  running  above  too" 
for  several  davs  together.  This  and  the  fear  of  its  recur- 
rence no  doubt  induced  numv  to  stay  away  who  would 
otherwise  have  been  present  However,  a  goodly  number 
— over  400— of  new  members  were  enroUed,  and  many 
papers  of  interest  were  read.  Some  of  the  victors  from. 
the  Eastern  States  were  amizcd  to  find  that  Cincinnati 
was  not  a  little  backwoods  town,  but  a  city  desen  ing  in 
many  way*  the  title  slie  cLiini%  "  The  Queen  City  of  the 
West."  Tiie  ignorance  of  many  of  the  inhabitants  of 
the  Eastern  States  in  regard  to  the  West  is  only  equalled 
by  the  ign  .ir.incc  of  Luropsans  in  regard  to  America 
generally. 

The  ciii^.:ns  of  Cincinnati  exerted  themselves  to  wel- 
come their  guests,  and  did  it  well.  Their  bodily  wants 
were  amply  supplied,  and  tiiis,  to  those  coming  fro.-n  a 
distance  and  being  strangers,  was  a  matter  cf  no  small 
moment.  Vi^iurs  known  or  bearing  introductions  were 
in  very  m;iny  cases  entertained  privately,  and  a  free 
lunch  was  provided  by  subschptioa  for  all  members 
dmly  from  I  to  2.30  p.m.  The  Western  Union  Tele- 
gn^  Company,  whose  wires  extend  over  abnost  the 
whole  Union,  gave  the  members  tlie  use  of  their  lines 
for  communication  with  their  families,  free  of  charge, 
at  whatever  distance  they  might  be  situated.  Con- 
nection was  made  by  telephone  lietween  the  hall  of 
meeting  and  the  Central  Telegraph  Office,  and  between 
the  various  rooms  in  the  building,  so  that  it  was  possible 
to  send  a  message  without  leaving  the  building— to  ask, 
for  e\.ini])le,  what  paper  was  being  read  in  any  other 
section.  The  City  and  Suburban  Telegraph  and  Tele- 
phone Companies  also  extended  the  same  privileges  to 
members  of  the  Association.  The  various  Express  Com- 
panies offered  to  convey  light  parcels  containing  speci- 
mens for  them«  free  of  charge,  between  their  homes  and 
the  i^ace  of  meeting,  and  heavy  ones  at  low  rates.  Of 


course  tfaeie  was  a  post-oOca  and  a  paieds  office  in  the 
haO,  with  ooovenieiioe  ai^  materials  for  writhtB>  Hicc 
was  however  n  litde  ^dency  in  finger  placards  to  direct 
strangers  over  die  great  building  in  which  the  meetings 

were  held — the  new  music  hall. 

Besides  the  above,  an  excursion  was  arranged  for 
Saturday  afternoon  to  the  Zoolo^jical  Garden,  one  of  the 
best  in  the  country,  and  capable,  it  well  supported,  of  be- 
coming ///(■  be.it.  Free  Iransportaiian  through  the  streets 
by  the  hiiriC  cars  was  provided,  and  a  sumptuous  repast 
prepared  for  the  visitors  before  leaving.  In  the  same 
way  the  Anthropological  Section  and  others  were  taken 
out  to  Madisonville,  about  ten  miles  from  the  city,  on 
Monday  to  see  a  prehistoric  cemetery  recently  discovered, 
from  which  several  hundred  skeletons,  oncoonted  arrows 
points,  animal  bone^  horns,  and  teeth,  and  pieces  e( 

fntery  have  been  esmnmed  during  the  past  two  years, 
he  train  slopped  at  the  place  to  set  them  down,  and 
again  on  ito  return  to  take  them  up.  After  the  adjooro- 
ment  of  the  meeting  an  excursion  was  arranged  to  the 
Mammoth  Cave,  about  150  mites  distant,  and  another  to 
Chattanooga,  about  300  miles  over  the  new  Southern 
Railway,  both  free  so  far  as  the  travelling  w.is  concerned. 

It  will  be  evident  that  Cincinnati  did  her  best  to  enter- 
tain luT  scientific  \isitors,  and  the  latter  carried  away 
pleasant  .and  lasting  impressions  of  the  city  where  the 
fifth  and  the  thirtieth  meetings  of  the  Association  were 
held,  the  latter  having  been  one  of  the  most  successful  in 
it>  history.  E.  W.  Claypoue 

Another  correspondent  writes  : — 

The  Cincinnati  meeting  proved  to  be  one  of  the  best 
ever  held  by  the  .Association.  In  attendance  of  nx-mbers 
it  was  much  surpassed  by  the  Boston  mee;in^  last  year, 
which  re  iched  the  phenomenal  numlx;r  of  997  ;  the  num- 
ber at  Cincinnati  was  about  550,  being  more  than  double 
th.it  at  any  previous  meeting  in  the  W  c^t.  Over  400 
j  persons  joined  the  .Vssociation.  Nearly  200  papers  were 
presenteid  ;  it  is  not  derogatory  to  any  author  to  say  that 
these  papers  were  of  average  interest  only,  and  comprised 
no  startlrag  announcements.  The  general  management 
was  very  succeufuL  The  chief  feature  of  the  meeting 
was  the  adoption  of  die  important  changes  in  the  consti- 
tution  which  ate  eitpectea  to  simplify  business  in  the 
future.  If  any  complamt  can  be  made,  it  is  of  die 
ratlier  generous  disposition  on  the  part  of  the  Sec- 
tional Committees  towards  authors  whose  prodnctloos 


arc  of  doubtful  novelty  and 


:rtain  value.  There 


is  a  tcndcni  y  also  to  overrun  the  allotted  time;  papers 
for  which  t^venty-five  minutes  are  asked  consume 
sevcntv  minutes,  and  those  of  ten  minutes  extend  to 
thirty  minutes.  1  he  remedy  of  this  evil  lies  with  the 
chairmen  of  the  sections,  and  it  is  hoped  that  they  will 
hereafter  exert  their  powers  more  frct^uently.  The  social 
features  of  the  meeting  were  very  enjoyable  ;  the  recep- 
tion at  Highbnd  House,  and  the  daily  lunches  ser\ed 
in  the  Exhibition  building  brought  together  cititens  and 
members  in  pleasant  intercourse. 

Prof.  Wm.  fi.  Rogers  of  Boston,  the  first  presiding 
officer  of  the  Asaedatioa,  was  dected  an  Honorary  Fel- 
low, on  the  unanimous  recommeadatloa  of  both  Sections 
A  and  B.  Prof  Rogers  is  the  first  Honorary  Fdlow 
chosen  b)'  the  .-\s50ciation. 

The  amend  ncnts  to  the  constitution  proposed  at  the 
Boston  meeting  were  adopted  almost  unanimously. 
They  provide  for  the  formation  of  nine  sections,  as 
follows  :  -A,  Mathematics  and  Astronomy;  B,  Pliy^ics; 
C,  Chemistry  ;  D,  Mechanical  Science  ;  E,  Ccology  and 
Geography;  F,  Biology;  G,  Histology  and  Microscopy; 
H,  Anthropology ;  I,  Economic  Science  and  Statistics. 

Each  of  the  above  Sections  is  to  have  its  own  chair- 
man, who  is  also  Vice-President  of  the  Society,  and  its 
own  SccreUry.  The  amended  constitution  also  creates 
the  office  of  Assisunt-General  Secretanr»  makes  ccartain 
changes  in  the  composition  of  the  Standing  Committee, 
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and  of  the  nominatiDg  committee.  These  alterations 
make  the  organisation  more  like  that  of  the  Uritish 
Association  for  the  Advancement  of  Science,and  became 
necess;iry  on  account  of  the  recent  rapid  growth  of  the 
Association.  The  incmbership  hlS  doubled  wilbill  two 
years,  being  now  about  iSoa 

The  recommendation  of  the  Standing  Co:ii:i;ittcc  to 
meet  in  1882  at  Montreal  was  adopted  vith  acclamation. 
The  invitation  from  Minneapolis  for  i8S3  was  lefemd 
to  the  Standing  Committee. 

The  Association  elected  Dr.  J.  W.  Dawson  of 
Montreal  President  for  the  ensuine  year.  The  time 
of  meeting  was  fixed  for  tliefoaitli  wedaeadavin  August, 
1882.  Nearly  seventy  Fellows  were  dected  by  ballot, 
and  the  following  officers  for  1883,  in  accordance  with 
the  recommendation  of  tlw  Nomfnating  Committer  were 
unanimously  elected  : — 

Officers  for  1882.  \  irc-(  rc  icUnts  :  Sk.  lion  A,  Mathe- 
matics and  Astronomy,  I'rof.  William  Harkness,  U.S.N. ; 
Section  B,  I'lixbics,  Prof.  T.  C.  Mendenhall  of  Columbus; 
Section  C,  Chemistry,  Prof.  H.  Carrington  Bolton,  Ph.L), 
of  Hartford,  Conn. ;  Section  D,  Mechanical  Science, 
Prof.  W.  P.  Trowbricli,'e,  Ph.D.,  of  Columbia  College, 
New  York;  Section  E,  tieology,  Prof.  E.  T.  Cox  of  San 
Francisco ;  Section  Y,  Biolog)',  Capt.  W.  H.  Dall  of 
Washington,  D.C  ;  Section  G,  Histology  and  Micro- 
scopy, Prof.  A.  H.  Tuttle  of  Columbus,  Ohio ;  Section  H, 
Anthropology,  ProC  Daniel  Wilson  of  Toronto;  Section  I, 
Economic  Sdence  and  Statiatic%  E.  B.  Elliot  of  Wash- 
ington, D.C 

We  have  already  (voL  xxiv.  p.  45?)  referred  to  the 
action  taken  by  the  Association  in  reference  to  science 
degrees. 

The  following  arc  some  of  ihc  principal  papers  read  at 
tbe  meetiag : — 

In  Section  A :  Magnetic  »urvry  of  Missouri,  by  Prof.  F.  E- 
Mipher ;  on  the  roetbod^  of  determining  the  solar  panllax  with 
special  reference  to  the  coining  transit  of  Vcna<,  fiy  Prof. 
William  Htrkness;  on  the  Mave-lengths  of  the  principal  hnea  of 
the  s:iUr  spectrum,  by  Prof.  T.  C.  Mendenhall ;  experiments  to 
determine  the  comparative  strength  of  globes  and  cylinders  of 
the  same  diameter  and  thickness  of  sidO)  bjr  Samuel  Marsden  ; 
historic  notes  on  cosmic  physiology,  \tf  Dr.  T.  Sterry  Hunt ; 
upon  the  use  of  the  induction  balance  as  a  aeans  of  deter.nining 
the  location  of  leaden  bullets  imbedded  in  the  human  bcxly,  by 
Prof.  Alex.  Graham  licll ;  npOQ  a  new  form  of  electric  probe,  1>y  the 
same  ;  co  a  new  method  of  applying  water-power  or  small  head 
to  effect  the  direct  compression  of  air  (o  any  required  high  prcs- 
•ore,  by  Prof.  H.  T.  Eddy  ;  the  needle  telephone,  a  new  instru- 
ment by  Dr.  Goodman  LouLsvillc,  Ky.,  by  Dr.  J.  I>aw- 
renee  Smith;  an  improved  sonometer,  by  VV.  I.e  Conte 
Stevens;  on  the  great  outburst  in  cunict  />,  1S81,  observed 
at  the  Cincii  nati  Observatory,  by  Pruf.  OriDund  Stone;  method 
of  determining;  the  value  of  the  solixr  parallax  from  meridian 
observations  of  Mars,  by  Prof.  J.  K.  ILastroan ;  numhers 
of  COiJiCl.iry  orbits  relative  to  perihelion  distance,  by  Prof. 
II.  A.  Newton  ;  numerical  cleiueiitb  of  the  orbits  of  the  seven 
electrical  vortices  to  whose  mjtions  atmo»j>heric  storais  are 
princi^'ally  due,  with  the  processes  by  which  they  have  been 
derived,  and  example*  given  of  the  a  plication  of  the  farmnla 
by  which  their  positions  on  the  ^u^face  of  the  earth  can  be  com- 
puted for  any  jjiven  time,  by  Thoma>  bassnctt  ;  a  I'lcliminary 
investigjition  uf  ihe  Iw.j  l.ui-,!.-.  of  lateral  ileviuion  of  »phcrical 
projcclilcs,  based  on  the  kinetic  theory  of  ga.^es,  by  Prof.  H. 
T.  KiMy  ;  n  tc  on  the  theory  of  the  flight  of  cl;in,;>tcd  pro- 
jectiles, by  Prof.  H.  T.  Kddy  ;  on  the  mechanical  (nnciples 
involvai  in  the  fli^'lit  of  the  boomerang,  by  Prof.  H.  'I .  Eddy  ;  ihe 
electrophore  and  cli  ctric  lighting,  by  Mr.  K.  B.  Klliott  ;  nndular 
concretions  in  metroric  iron,  beiiiiig  on  the  >  ri^jiu  of  s.Tmc,  by 
Dr.  J.  Ijiwrcucc  Stiiilh  ;  an  anomalous  m.ag;)'.:lic  [  ropcriy  of  a 
s|  eciinen  of  iron,  by  Dr.  J.  I„iwrencc  Smith  ;  on  the  ciTor-*  to 
which  self-ref;i'^t«rin;»  clinical  thermometers  arc  liable,  by  Dr. 
I.eonard  W  alilo  ;  a  new  radiometer,  by  Dr.  H.  C;irniichacl  ;  a 
new  differential  tl  trmomc'.er,  by  Dr.  II.  Carmichacl  ;  n  ite  on 
an  experimeiil.il  ilctci  m'.n.ition  t  f  ihe  v.i'uc  of  »,  by  I'rof.  T.  C. 
Mendenhall ;  rcu  arks  upon,  and  an  exhibiiiou  of,  Japanese 
ancle  ninoiis  bjT  the  saaw ;  ea  standard  iimc^  Iqr  B.  B. 


Elliott :  note  on  a  comparison  of  Kea-comb's  tables  of  Uiaaos 
and  Neptune,  with  these  cf  the  same  plancu  by  Letenicr,  by 
D.  P.  Todd  ;  univer  al  ene^  of  liriu,  by  Pliny  Earle  Chase: 
elearicity,  magnctUm,  gravitatioB— Qmir  phssoaitaa  eonsidated 
aathemaailalatioaaof  oneforecklHrS.  a.  BumiBS. 

InSeetiaaBi  Oa  the inliMmoa  or  diestniclanof  the  acrva- 
fibiea  apon  the  pcodaetlea  and  eonductioa  of  nerve^oflee^  by 
H.  D.  Sclimidt ;  on  the  action  of  jpilooarpia  m  eiamgiag  the 
cdonr  of  the  human  bab,  by  Dr.  D.  W.  Preatiss ;  the  nDi6attieo 
of  geological  nomenclature,  by  Dr.  R.  Owea;  (he  lifB>BUt  m 
plaobi,  1^  Prof.  B.  D.  Halsted;  recent  diseoverie^  amisare- 
meats,  and  temperature  obMrvations  made  in  Mammoth  Cave^ 
Ky.,  by  Kev.  H.  C.  Hovey  ;  influence  of  foiaiti  qpon  streams, 
by  David  D.  Thompson  ;  note  on  the  segmentation  of  the  verte- 
brate body,  by  Charles  Sedgwick  Minnt ;  phenomena  of  ^nth 
in  plants,  by  D.  P.  Penhallow  ;  the  recurrence  of  &unas  in  the 
Devonian  rocks  of  New  York,  by  H.  S.  Williams;  a  contribu> 
tion  to  Croll's  theory  of  secular  climatal  changes,  by  VV.  J. 
McGec  ;  the  evidence  from  the  drift  of  Ohio  in  regard  to  the 
origin  of  I  akc  Erie,  by  E.  W.  Claypole ;  on  some  relations  of 
birds  am!  insect-,  by  S.  A.  Forbes ;  Niapia  River,  its  caSon, 
depth,  uTi  I  \>L^>r,  by  Win.  Hosea  Ballon ;  evofaltioa  aad  its  plaee 
in  geologj',  by  tdward  S.  Edmunds. 

In  Seetion  C  :  Is  the  law  of  repetition  the  dynamic  law  nndcr- 
lying  the  science  of  chemistry  ?  by  Miss  V.  K.  Bowers  ;  evidences 
of  atomic  motion  within  molecules  in  liquids,  as  based  upon  the 
speed  of  chemical  action,  by  Prof.  R.  u.  Wanler ;  the  con  titu- 
lion  of  the  "atom"  of  science,  by  Mrs.  A.  B.  Blackwell  ;  the 
sources  of  nitrogen  in  plants,  by  Prof.  W.  O.  At«ater  ;  notes  in 
ex [xrri mental  chcuiiilry,  by  I'rof.  A.  B.  Pre  c^n  ;  determination 
of  phosphorus  in  iron,  by  Dr.  J.  Lau  rence  Sn^itli  ;  the  lit;ucfac» 
lion  of  glass  in  contact  «iih  w.itcr  at  25^  C,  by  Prof.  II.  Car- 
mich.iel  ;  the  chemi^try  of  fish  and  invertcbratet-,  by  Prof.  W. 
O.  Atvvater;  notes  in  experimental  chcnu.try,  by  Pnjf.  Albert 
B.  Prescotl  ;  the  quantitative  estimation  of  nitrogen,  by  Prof, 
W.  O.  Atw.iter  ;  ti>e  . iii.intitative  estimation  of  chlLirme,  by 
Prof.  W.  O.  Aiwaier  ;  ine  nitrogenous  constituents  of  grasses, 
by  Clifford  Richardson. 

In  Section  D  ( .\nthropology)  :  .\nitiial  myths  of  the  Iroquois, 
by  Mrs.  Krminnie  A.  Smith;  antiquity  of  man  in  America,  by 
VV.  dc  Ila.is;  progress  of  arcba:ological  research,  by  W.  de 
IIa.is;  the  moun.'l  builders:  an  iliq|Biiy  jatO  thwr  aiSBHWd 
southern  origin,  by  W.  dc  Haas. 

In  Section  E  (Micro  cop)):  On  ,i  c.invcnient  method  of 
expre*-^ing  micrometrically  the  relation  between  English  and 
metric  units  of  length  on  tltt SUm  ScalC^  Iqr  WilUsB  A.  RogCfS 
and  George  K.  Balluu. 

In  Section  F  (Entomolo;,'y  )  ;  On  the  length  of  life  of  batter- 
flies,  by  Prof.  W.  II.  Edivards  ;  on  the  life  duration  of  the 
Ileteroccra  (moth^),  by  Prof.  J.  A.  Lintner ;  howdocs  the  bee 
cxtfml  its  ton.;uc?  by  A.J.  Cook;  the  egg-case  of  Hfdr»- 
fhi-tr.  ;>  ui iii;iil,iris,  by  Dr.  C.  V.  Riley ;  on  the  oviposition  of 
/Vl\/i'.\  us  (iecipUiii,  by  the  same ;  the  cocoon  of  Cyrina*,  by 
the  same  ;  suggestions  of  co-operation  in  fiuthcring  the  Stndy  of 
entomok>jy,  by  Prof.  fi.  P.  Mann. 


THE  BRITISH  ASSOCIATION 
REPORTS 

lttt$rt  rftht  Cmmbtte  en  Ttdal  Obunatiom  im  tkeEmgtisk 
Cknmd  mnd  the  North  Stn,  by  J.  N.  .ShoolbrMl.— In  the 
report  it  was  sUted  that  no  official  reply  had  been  received  by 
the  Coaaalttce  as  to  havinf  aa  international  dntum  for  observa- 
tioiu,  or  as  to  maritime  goveruments  givitn^  f  ic:l  tics  for  detailed 
obMTVatbns.  The  CoiUDittee  urged  ih<  a  :  il.iy  of  carrying 
out  a  series  of  observations  on  the  Azores.  The  Portuguese 
Government  had  established  a  static  n  for  rcijistcring  tide  ,  .  s 
bad  also  oar  own  Government  at  Dover,  'llie  Committee  hoped 
before  I014;  to  haw  a  scries  of  olMfvadoos  girbg  aiost  inpor* 
tant  results. 

Rticrt  of  Iht  Commitue  far  Vmbrgmmd  Tttt^amtim,  by 
Prof  Everett.— In  the  report  it  was  Stated  that  tibe  temperatme 
varied  from  one  degree  fw  30  feet  to  ooe  dcfceu  lor  icofect  la 
going  down  beneath  the  saifsee  of  the  earth  in  different  places. 
During  the  ]«st  year  ^cmtioBS  have  been  msde  in  the  £att 
BlanchasMr  soal  fid^  thaTalavgoah  lead  rom^  Flintshire  and 
«t  tha  RadMoA  edierttH  Bath.  Widi  regard  to  the  obiem- 
tioas  ia  die  East  Ifaachemr  eoal>fieM)  these  were  rc^eedsdly 
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taken  at  A>htm  Moii,  Bradborjr,  and  Nook  Pit  i 
tare)  were  as  foUom  re- 
place. 

Asbton  Mo-s    ...  ... 

Bredbary  Collieiy  ... 


the  teBpera- 


Nook  Pit  ... 
TiMiMrHMirtaaf 


I  Moss 
Bredbary  Colliery 


...  a790    85-3 

...   loao    62  0 

...   lojo    6a-3 

«rt  «ovld  bo    foUmn  1— 

2790    36-3 

1020    13 

Nook  Pit   ...    1050    I3'3 

This  gave  for  each  degree  of  incrca  c,  Ashton  Mojs  76'9  feet, 
Bretlbuiy  78'Si  su>d  Nook  Pit,  79  feel.  In  Hintshire  the  obser- 
vations sh'/wetl  threat  irregularity  l\->l  year,  and  the  oWrvatifjn* 
taken  this  ye.nr  increased  the  irri-mJ.uity.  Tlie  oUservations 
were  taken  at  .1  pl.ice  in  the  le-id  i.iiiic  ;it  a  tic|ith  -if  660  feet  ;  at 
this  dcp<h  tlie  teui]>cr.itiirc  w.a>  62  ,  .jS'  I  i-iii.;  i-.-uuioii  to  be  the 
surface  tcmjieraturc  which  i;.ivc  an  inaxasc  of  14'  in  660  feet,  or 
I*  in  47  feet.  At  tlit  l\.id?l  jcI  cvlliery  observations  were  made 
at  three  jilaces.  Tije  Well  ,  Mny  I'lt,  560  feet  deep,  the  Ludlow 
Pit,  loco  feet,  and  a  third  -tation  in  the  Mirae  |'it  810  feet  deep, 
the  surface  tenqieratare  being  a-somcd  50°,  the  rate  of  incrcaxr 
was  found  to  bt  11*7  Ib  Sfefett,  Mad  ijT  for  b«tbSio  feet  ud 
1000  feet. 

Mr.  W.  M.  Hicks  read  his  report  On  RtttM  Pngras  in 
Sydnthtiamitt,  which  he  related  to  the  inmtitBtioiBB  under- 
taken mce  1846^  the  date  of  Ptof.  StokeiPs  well-koown  repart. 

A  Rtpart  tf  tHe  CmmiUet  m  fkmdamtiUal  ImariaMtt,  by 
Prof.  Sylvester,  was  read. 

/V/t»j/  t/  Ci'mmi//u  ch  Matkmadtid  Tab'es,  liy  Jaine* 
Glai-Hher,  K.  i-i.S. — The  author  stated  tbnl  the  factor  table  for 
the  sixth  million  was  n  iw  com |>1  !■:<.••!  x-.i\  sitie  ityi  e-l.  and  he 
bad  the  I'lrasurc  to  exi  i  it  t  the  ccti  'n  siro<ifs  tlic  whole 
of  this  iui)l  on  taken  fruai  t'  e  stcri  .■y;iL-'i  pUtcs.  Ttie  fact  ir 
tables  fo.-  the  fourth  ami  I'lftli  miUion  -  liad  I  cen  alreiuly  pub- 
lished, so  lh.it  now  tlie  gip  of  ihrfc  m  lli  i  is  I  ctueen  the  M'  les 
of  ISnrckhardt  (1817)  and  -.ho  e  of  Dase  (1861)  was  coui|>letel7 
filled  up.  The  intr 'ducticm  to  ihc  sixih  tbiUion  wonid  ihoitly  M 
cotnp'.ctcd,  when  ibi-  vuluiin;  uuuM  apicu-. 

Kt-/orl  cn  the  Tertiary  Fu'/~!  .  ,'  /^c-  />jsalt  i>f  the  Xo'th  of 
/rt/<ii«</,  drawn  np  and  illustrated  by  W,  II.  JUoilcjr,  Gcok>gical 
Svr*qr  of  Ifdaao. 

Mr.  Sclater»  in  the  abaenoe  of  Mr.  Thiselton  Dyer,  presented 
the  R^fm  (rfiki  CtmmiUet  ap/WMftJ  far  tkt  Pttrfm  0/  Irnvnli- 
fiiiitf  tkt  ffatmrat  Hismy  of  Timtr-uitt.^\n  a  letter  addresned 
to  Sir  Joaeph  Hooker,  director  of  tlie  Royal  Gardena,  Kew, 
Mr.  H.  O.  Forf>es  had  written  from  Sumatra,  oflTering,  if  some 
assutancc  C'  uld  be  forwarded  to  him,  to  attimpt  an  expedition 
to  Timor-lant,  for  the  pur]>o«e  of  involijpiting  its  natural  hutury 
— "iiii  ohjcc',"  as  Mr.  l-urbe^  stale  I,  "the  acc  >uip)ishment  of 
wliich  is  deMrcd  both  by  borani!>ts  and  ziologi  tti."  An  appli- 
catioa  on  Mr.  Forbes ■  behalf  was  acoordingly  made  to  the 
British  Assnciatijn,  and  a  sum  of  50/.  was  voted  by  the  General 
Committee  at  the  S  .\  an  ca  Meeting  to  be  placed  at  the  disposal 
of  the  Committee,  to  wlioiti  the  conttuct  of  the  matter  was  in- 
trusted. The  acti'~<n  taken  by  the  Association  wa.s  com>iiunicaled 
to  Mr.  Forl)es,  and  a  letter  was  received  In  reply.  This  was  the 
mail  recent  information  Mhicti  the  Committee  possessed  as  to 
his  plan^.  It  was  somewhat  d  ^ul^tful  uliether,  owing  to  insuf- 
ficiency of  fund<,  he  was  able  t'<  -tart.  At  any  rate,  the  grant 
made  at  S»an.sca  rem.ained  in  the  hinds  of  the  Committee.  The 
exj)celition  was  obviously  attcmlcd  with  >ojic  ditl.culty,  if  not 
<lai4;>jr.  V.s  iucccss  nin^t  I'c  largely  dei«ndt  tit  on  fortunate 
acii  leiit.  1  lie  LoLuuiit'ee,  ho'.<tver,  tliou.^ht  lliiit  there  >vas  a 
rea -.onaUle  ch.ance  of  the  w  irk  being  done,  and  therefore  rccom. 
mrmicxl  their  rc^]>;x<intmcnt,  tnd  tMtn  fothcf  SHin  Of  lOOf.  be 
{.laced  at  their  dispo.sal. 

The  R^urt  of  tkt  CommUUt  m  ihi  KtOimi  iiiHtry  ofS<xotra 

Eve  an  account  of  the  pragrc^t  made  tai  working  out  Prof, 
lyley  Balfour's  collectioni,  and  reeonniMiided  its  reappoiDtment 
with  a  somewhat  extended  «i  hm,  so  as  to  anfanee  the  adjoia- 
Ing  U^ifamds  of  Armbia  and  Sooiali  Land. 

A  Report  by  Mr.  R.  J.  Us  her  On  Caxis  and  Kitchen- Middtm 
at  Ctffcgh,  County  Waterford,  de<crtbcd  an  extensive  scries  of 
Utcbnt'iniddent  wnieb  had  been  excavated  ttith  the  akl  of  the 


Associatii  in  grant.  0"»e  of  these  filled  a  cave  of  con.si<lcrallle 
extent,  the  more  ancient  ]urts  of  which  h.id  t  been  yet  ex* 
plored.  'I"he  excavnted  parts  yiel  ie  1  l>rL;c  ipnn'.ities  <  f  bono 
and  'm\\  lements  which  did  n  it  fiiruish  very  slnkiti.;  result*. 

Hie  Kef\'r!  of  the  Cc^mmiltre  f'<'r  the  /nztj/i^i.'utn  of  the  Influ- 
ftue  0/  J!  'liii'r  Exertite  lO/  the  Elimination  cf  Xitrci'en,  prescritctl 
by  Mr.  X'  rtb,  detailed  the  dehiys  in  commencing  the  actual 
inv.  sii'»ntioT,  owin^  Tr>  ihe  nccc  san,'  di  \  isin^j  an  i  constructian  of 
instrument'.  It  v  a-  h  1  ei  hmvcvcr  ■'  at  v.iluable  1 
be  obtained  before  the  meeting  at  Southsmpt  in. 

The  Jttfori  of  the  Committee  on  tkt  Zoological  Stalitm  at  Itafllf 
wtis  re.id  by  Mr.  Percy  S laden.  He  Stated  that  the  laboratory 
bad  added  raicoi  »pectrr>soopieand  polariscopic  apparatus,  a  new 
Du  Itois-Ueymond's  section  spparatu*,  and  a  valoable  series  of 
chemico  physidi^ical  apparatus  ;  and  the  breeding  and  aiStnliB^ 
apparatus  have  been  sncccttfully  worke<l.  Two  of  the  mono- 
graphs of  the  Fauna  and  Flora  of  the  Gulf  of  Naples  have  been 
published  in  the  last  year,  vis.,  the  Ctenopbora  by  I>r.  Carl 
Chun,  and  the  species  of  the  geou^  Fierasfer  by  I>r.  Carlo 
Emery.  The  mon  >grapha  on  the  Panlopoda,  by  Dr.  Dohm ; 
the  Corallines,  by  Sulms-Laufaach  ;  and  on  BaJanoglo-sus  by 
Dr.  J.  \V.  Spengel,  are  in  a  forward  slate.  'ITie  ZoohgitdU 
fahrisberichte  for  1S80  is  in  the  press,  and  will  be  issued  in  fov 
(<arts.  The  novel  method  of  invcsti,fatii  fj  the  fca-bottom  by 
nie uis  of  diving  apparatus  ha<  l>eeii  succe3.fu  lyu.sed  in  many 
clear  pinions  i.f  the  beil  near  Naile?.  Many  details  .  f  im- 
provement have  iicen  iii.-»de,  and  many  fis  ure-  and  ca  .  it  ■  miy 
t>c  explored  which  arc  ir.accetsible  (.  >  the  traw  1  or  the  dredge, 
and  -|son)^es,  hydroids,  actinl.i-,  I  rvo.'  a  an  1  plaiiariin',  nudi- 
braiichf  and  alga- luay  i>c  obtained  in  sttu.  I  )urin|;  the  ysear 
Mr.  Allen  llarker  ha-  stmbed  nt  the  Ur:ti>h  .\sso.:iation  table, 
chiefly  on  the  circulation  aii'i  re-pira'ii>n  in  the  p alychjetoas 
annelids;  alsj  Mr.  F.  G.  Pcnro  e,  wh  1  i  .ve^li^atcd  the  circal.a- 
tiori  ii  SoUn  iegumen.  Mr.  1'.  (icddis  dcsres  lo  prjtccule 
vpcci  d  researches  dnrin„'  t!ie  tomini^  year,  an  1  will  be  accom- 
panicil  by  an  as-.is'ant.  Tbirty-i  nr  na'nralisis  liave  wiTkciI  at 
the  .-tation  durinj;  the  yc.^r,  many  nie:iioir>  have  been  puMishevd, 
]ar.;c  qua-ititic^  of  si<cimcns  have  been  sent  to  foreign  museums 
and  t  .luiialisls,  as  well  as  micro  copical  preporati  >n-. 

Kefcrt  of  the  Committee,  eonii.tini^  of  Mr.  "James  IL-y.rooJ, 
F.R.S.,  Mr.  iVii  iim  Sh>en,  .Mr.  .^tcfhcn  H.'urne,  .Mr.  KoireH 
IVilkinton,  theKn:  ly.  Ddany,  Mr.  X.  Story  Afaskelym,  M.P., 
F.fi..S.,  Dr.  .i'ihtinus  /'.  Tht'mpson,  Mist  Lvdn  E.  Becker,  Sir 
John /.uhKvt,  Uart.,  M  P.,  E  K\S.,  Pn'f.  '.  t.  U'.  mi.'iamsim 

E.  A'..S.,   Mrs.   Aii^ml.:    H',h!,-r,  and  Dr.  /.    //.  Cuidst,>ne, 

F.  A'.S.  {Secrctiiry),  on  the  nimrcr  in  r^■^•;V/^'  Kiidiment'try  .'!,  ience 
shoiJd  />/  taught,  iind  hiKi'  E.ia-'itn  ::i,^rtr  ihoittd  Iy  hel.i  therein, 
in  h'eniiHtiXrv  .\hoi^/s.  —  Kudpiiciuary  cio  CO  is  tau;jht  in  public 
elciutii'.arv  _,,:h  •  lU  in  the  f ■  ■nil  '  f — I.  ()|.;r-ct  !<-^  ni.s  ;  IT.  Cla.ss 
subjects  under  iirticic  19,  c.  I,  il  the  New  Ctdc  ;  III.  Specif,: 
subjects  under  Schedule  IV.  of  the  sa-ne  C'»de  ;  IV.  ^ciencc 
subjects  preparatory  to  entering  das  <  ?  in  contifc'ion  w  i'.ii  science 
.<cho  b. 

I.  Object  Ic.sFons  arc  altcmptc  1  in  a  la.'ge  number  of  infant 
•  choub,  and  in  s  >ine  in-tances  are  very  elTective  in  dcvelipinj 
the  perceptive  powers  and  intellij;cricc  of  tlie  children  ;  but  in 
other  case-  they  are  to>  formal,  and  left  loo  much  to  the  junior 
teacher-.  In  b  lys'  and  girli'  ■c''ods  they  frequently  appear 
ui>nn  ilie  time  lal  le,  especially  where,  a>  i.i  the  schxiU  of  the 
Ivindi  ti  H  a  d,  tht  y  are  looked  ui>on  a-:  a  neccs.sary  part  of  the 
instrucii  >n :  but  tlioy  are  );cnerally  given  in  an  nifMnntic; 
and  iifle:i  in  a  1  u  isni  fact  iry  manner. 

II.  Tbe  traching  of  'ciencc  .as  a  cl ;  '  sulqect  nnder  i!ie  Cods 
only  co  ;iuieiiced  la-t  '.Ictobcr,  ami  thu*  no  examinaii  ms  have 
yet  l>ecn  lie'd  under  i'.  Nalu  al  history,  jshysical  gcigraphy, 
na'nral  philosophy,  &C.,  are  mentioned  in  article  19,  c.  I,  and  it 
is  >tatc(l  that  the  instniction  shou'd  be  n've"  " 'hrou-^h  reading 
lesson",  diu  tratcd,  if  ncces.'^ry,  by  nui|M,  dia^raot'*,  specimens, 
&c.";  but  the  teachers  are  limited  ti  two  inbjects,  and  tbe  old 
•ubjecis,  grammar,  hist>  ry,  geography,  and  needlework  mUnrally 
retain  their  place  in  the  |^ta<  majority  of  the  schools.  Snitabte 
reading-books  for  lhe»e  tudimen'ary  science  sabjccta  have 


scarcely  yet  4 

]IL  The  aprdfie  »ahjeet9  of  tbe  fmrtb  adiednle  indnde 
mcehnniet,  aaimel  pbyt>kHog]r,  physical  geography,  botany,  rad 
domeilie  ceonony,  knt  only  two  »ttbjeels  may  be  tal>en  (or  thme 


if  the  child  hni'MMdStvHtaRl  Vl.)  :  and  the  schedule  also 
indndea  EM^ish  Utantnie,  aedienincs  Latin,  Frendi, 
I.    Litentwe  b  «  genenl  favonrite;  and 
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'  b  oUifatoqp  in  girV  laka 
(■kmatttt;  •>  iImU  the  cMnoe  of 


if  tB^spcdfie  nri^wt  ii 
'  aaj  of  the  oUien  bring  intro- 
I  is  nub  diBudHltda  It  MUt  Kho  bt  rancinbcrad 
tbat  these  »ubjccts  are  only  allowed  lo  be  taught  to  children  is 
the  Fomth  Standard  and  upwards ;  while  onljr  about  one-liiih  of 
the  children  in  the  bom*  uid  giris'  schools  are  to  be  fouad  at 
prasent  in  these  staa(fard».  Acuordtng  to  the  Report  of  the 
CoBBrittee  of  Council  for  Edoeation  recently  issued,  there  were 
476^761  children  presented  for  exaniimuion  in  tbe^  standard*, 
of  wbon  the  foUowiog  iminbcis  oaly  wet*  enatiiied  in  the  edence 


M 


Year 
iW»tt. 

Nwibcf 

Wuwbtr 

lage  1. 

•  •  797 

,.  II. 

...    398  ... 

„  111. 

121 

Total... 

...  1317 

lis 

Mechanics    2, 109 

Animal  ph>Mobj>y    '^'7^5 

Physiral  geography    34,3!>S 

Botany   1,853 

Domestic  economy     ...       .  .       ...       ..  5",797 

Out  of  480  1k>>^'  .ind  (;ir)>'  deportments  under  the  London 

Sckoul  1^'.im1,  iIic  s;>cci.^c  .science  »Vl»j«fltS  WV*  takCB  Op^  «S 

foUours,  duniij;  the  year  likSo:— 

Mechanic^  in   4 

Animal  phytiobgy  ia    las 

Phjpaioal  ge^gnpSy  ia    118 

Botany  in  •  ««       •••  W 

DooMtie  cooMaij   17a 

Mi;  Haaee  of  the  L4iw]imI  Sdiool  Boani  ha*  favowed  ns  with 
aa  aacoiutt  of  the  wsteinaHBatiemHM?  telnetioa  whidi  ia  given 
in  tfaa  Bond  sdMou  «f  dwt  town  hgr  a  sptclal  sdcaee  aiaff. 
Thambject  seleciad  for  thtbojsiiaMdhaiNiaa defined  in  the 
Na*  CMc,  with  a  oonsidenble  devdopmcnt  in  tiie  direction  of 
pby!.ies.  b  hu  been  ia  operation  since  1S77,  and 
leinitii  for  the  year  it8o-ti  am  ^vea  hi  ilia  foiMwlng 

Ferctmagc 
of  |ia«se«. 

5546 
6559 
67-21 

59-6 

DcMOaitic  eeooioair  is  also  tanglit  lo  thagirlsia  a  sinniar  manner. 
In  Birmingham  1200  schofan  are  reecmng  scientific  instruction 
in  the  (chooU  of  the  Board,  aad  it  is  stated  that  the  teachers 
oniformly  find  that  "  it  added  inUfeit  to  the  work  of  the  school, 
that  the  children  were  eager  lo  be  pfecent,  and  that  the  lessons 
we  eiij  jyc<l,  and  w  ere  in  fact  giving  new  life  to  the  sduMis.** 
The  Hoard  tiave  found  the  re-ults  so  >ali'>factory  that  they  are 
now  furai.>hin^  ihcir  newest  school  with  a  laltoratory  and  lecture 
roooo. 

IV.  As  10  science. teaching  which  does  not  fall  under  ihe  pro- 
vision^ of  the  New  Code  it  is  not  probable  that  any  lar^e  amount 
is  atteD]])ted.  In  Manchester,  however,  the  board  give*  imtruc- 
lion  to  404  children,  all  of  whom  have  passed  Standard  VI.,  the 
highest  ordinary  standard,  in  the  following  'ubjects :  physiology ; 
acoasticF,  light,  and  heat;  uagnedsm  and  electricity;  die- 
mistry  ;  practical  chemistry  ;  botany.  Thi>.  teaching  is  illustrated 
by  means  of  g'wl  apparatu-,  &c.,  and  has  had  a  very  beneficial 
eflect  u[x>n  the  science  and  art  clashes  of  the  town.  When  it  i* 
considered  that  the  provisions  of  the  Code  naturally  form,  in 
almost  all  ca-e-,  the  extreme  lini't  of  what  will  be  attempted  in 
the  sch'Jo'.s,  it  is  important  that  ihcy  should  l>e  pbced  as  high  as 
jKjs.'.ihle.  This  will  he  a  great  .advantage  to  the  stronger  vchool^, 
and  no  di^.idv.irit.igc  to  Ihe  weaker  one<,  .as  the  higher  branches 
of  science  teaching  will  of  course  be  optional.  Your  committee 
have,  theiefore,  arrived  at  the  fullowing  conclusions;  — 

I.  As  lo  «h},il  A-'.t..fi.c.  Th.it  it  is  vfry  desirable  that  Her 
Nfajesty's  In'pcet'T-  liu  ilij  t.iUe  ol^ject  Ic-moi-  into  acc"unt  in 
e^timatlni;  the  ic.iching  given  iu  an  infant  .'cho<il ;  and  that  they 
should  e\  iiiiiiic  the  cuaes  ia  the  graded  schools  wlicrcw  object 
lessons  nrc  given. 

I I .  .  /.  class  suhjtcls.  Thnt  the  teaching  of  bueh  subjects  as 
natural  lii  tory,  phy^ical  '.geography,  natural  phil'>so^hy,  &c.. 
^hnuM  ni>'  iiece—.irily  l-c  "ihri  ii^'i  rc.idnig  le-ron?,  "  as  oral 
lesson^,  "ilhi'Irated  by  ni.T|>  .  di.i^rams,  specimen',  &c.,"  are 
undoubtciily  belter  ^^hen  given  1  y  a  teacher  duly  (pLnlificd  to 
handle  tho-e  -ul'icct-.  Tbcy  are  of  opinion,  aUo,  that  it  will  be 
dc'iraMc  !■>  .ilj' iW  a  l.i'-gir  juiiiibcr  of  cla-s  mbjccts  tote  t.»i.en 
up  In  .my  ii.irlicul  ir  scli  joI,  and  logivc  in  UlIi  c.i  e  a  propor- 
tionately mcre.vcil  jn-ant. 

III.  li>  s^icifit  iii<n«  sublets.    That  a  knowledge  of  the 


fiMlB  of  aaawa  ia  a«  asantfad  part  «f  dw  aiiaortioa  of  a«aqr 
child,  and  that  it  shoaU  ha  givcaccMiiBBaaifydvisKdwwiMk 
of  sdkool  liJa  from  the  babydassto  the  Uj^iart  aiandBd.  Of 
course  in  early  years  this  teaching  will  be  very  mdiauBlaiy ;  bR 
by  developing  the  cfaihi's  powers  of  perception  aad  comparison 
it  will  prepare  it  for  a  gradaal  extension  of  such  knowledge. 
They  consider  also  that  ue  early  teaching  must  be  very  general, 
wbi/e  the  later  may  be  more  specific ;  they  thinit,  hoMrevcr,  that 
t be  science  subjects  as  given  in  Schedule  IV.  are  fairly  open  to 
objection,  as  being  somewhat  tooainl>itiou~  in  their  nomenclature 
and  in  their  >cope,  and  that  they  ought  nut  to  !>c  .iticuipted  unles 
the  child  ha*  had  a  pres'ious  training  in  natural  knowki^ 
before  entering  the  f  urih  standard.  Thui  the  specific  sdoitiSe 
subjects  ought  not  to  be  distinct,  as  they  practically  are  at 
presient,  from  the  previous  teaching ;  greater  latitude  of  choice 
nii^^ht  be  alljued  in  them  :  and  while  they  should  not  aflbrd 
icc)iiiical  instruction  they  .''hould  i>reparetbe  way  for  any  tech* 
nical  cl;i"es  or  .schools  into  which  the  children  may  snb-^equently 
enter.  In  regard  to  domestic  economy  they  are  of  opinion  that 
most  of  the  pjints  embraced  in  the  schedule  would  b«  useful  to 
boys  as  well  as  ta  girls. 

iV.  As  to  <:x<t  mi  nations.  That  in  the  apix>intmcnt  of  Her 
Maje^^ty's  Inspector-,  some  knowledge  of  natural  .»cicnce  should 
be  con.'idcred  as  absolutely  requisite ;  that  in  exainiTiirig  the 
children  they  should  direct  their  inquiries  «.o  as  to  c'.icii  not  s,_i 
much  their  knowledge  of  special  fac's  as  their  intelligent  acquaint- 
ance with  the  w<"Tld  iif  nature  around  them  ;  .md  that  this  mUf 
be  much  better  done  by  oral  examination  than  by  paper  work. 


SECTION  A— MATHSMATiaiL  and  PHYStCAL 

Oh  the  Ecommy  of  Mttnl  in  ConUuctcrs  of  F.lntrlaly.  by  Sir 

copi^cr  con- 


W.  Ihoiii-oii. —  riie  ino-t  cc  'nomical  si/c  i>r  the 
ductor  t.ir  the  clcciric  tra'i>niisMon  of  cnor-.'v,  v  liclher  for  the 
electric  light  or  lur  the  ]n:rformancc  of  mechanjcd  work,  would 
l>c  f  ur.d  hy  comparing  the  annual  interc-t  of  the  money  value 
of  the  c  ipper  with  the  money  v.-ilue  of  the  energy  lo-t  in  it 
annually  iti  the  heat  generated  in  it  by  the  electric  current.  The 
money  n.iIuc  of  a  .stated  amount  of  cnerg)'  had  not  yet  begun  to 
api>ear  in  the  City  price  lists.  ]f  iqI,  were  taken  as  the  par 
value  of  a  bor^e■povlcr  night  and  day  for  a  year,  and  allowing 
for  the  actnai  value  being  greater  or  less  (it  might  be  s'cry  much 
greater  or  very  much  less)  according  lo  circumstancc-s  it  was 
easy  to  estimate  ibc  right  quantity  of  OMtal  to  1«  jnit  into  tha 
conductor  to  convey  a  current  of  any  elated  strength,  >uch  as  tba 
ordinary  strength  of  current  for  the  ix>werM  arc  Iwht,  or  the 
ten>fdd  strength  current  (of  240  wcber.^)  which  he  (Sir  WilBam 
Thoauoa)  h.-id  referred  to  in  his  address  a.«  practically  snitaUe 
for  delivering  21,000  horse.power  of  Niagara  at  300  miles  fraoi 
the  fall.  1 1  e  remark  ed  that  (contrary  to  a  wy  prevalent  hmBmiiBB 
and  belief)  the  gange  lo  be  chosen  for  the  eoodaotof  mm  aot 
depaod  on  the  XBnglh  of  it  thniugh  which  the  energy  is  to  ba 
traamltted.  It  depends  solely  on  the  strength  of  the  current  to 
be  tttcd,  suppofii^  the  cost  of  the  metal  ami  of  a  unit  of  energy 
to  l>e  delermiixd.  Let  A  be  the  sectional  area  of  the  conduc- 
tor ;  ( the  >prcific  resistance  (acoadiiig  to  bulk}  of  the  metal ; 
and  t  the  strength  of  the  current  to  ba  Died.  Im  energy  con- 
verted into  heat  and  so  lost,  per  scoond  per  eentimetre,  is  it^lA 
<  rgs.  Let  /  be  the  proportion  of  the  whole  time  dnriag  which, 
in  the  eoune  of  a  VMr,  tbisenirtat  iikept  Howiag.  Tha«  beiag 
31I  million  seeoMis  hi  n  year,  the  lo$s  of  energy  per  antmm  is 

3r5XioV«*Ma8>    •      ♦      •  0) 

The  tost  of  this  if  £  be  the  coct  of  an  erg,  is 

3fSXio*/j.^  A //     .  (2) 
l.tt  fb«  ihe  111  mcy  value  of  the  metal  i>er  cubic  centimetre. 
'Ilie  CO-:  I  t  [  o  -c- in;::     per  ceatimetfe of  leoglh of  llm  wliei 

at  S  per  cent,  iicr  annum,  is 

/'./'20      .  .       .  (3) 

Hence  the  whole  annual  cost,  by  intere  t  ou  the  value  of  the 
mclal,  and  by  loss  of  energy  ia  it,  is 

ao  A 

The  amount  of  A  to  make  this  a  Bunimnm  (which  is  abo  that 
which  makes  the  two  constiinents  of  the  loes 
follows:— 


equal)  is  as 


..(jtS-.c//-.-^  J 


<5> 
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Taking  70/.  i>er  ton  as  the  price  i>f  o^pi'cr  of  hich  conductivity 
(known  as  "  comluclivity  copiHjr "  in  the  metal  market),  we 
have  "00007/.  as  the  price  nf  a  ^ammc.  Multiplying  this  hy 
8"9  (the  specific  gnivttjr  of  copper),  «  e  find,  as  the  price  of  a 

F=  00062/.      ...  (6) 

■nd  the  assumption  of  10/.  as  the  p.tr  value  of  one  luiCW>pcwer 
dftjr  uid  night  for  365  day^  gives,  a.s  the  price  of  an  erf, 

IO/./(3«JXio*X74Xio«J  =  ^^^'^^,,of  I/.  (7) 

SanMOiv  the  actnal  nrioe  to  be  at  the  nle  of  «x  10/.  for  the 
smvc 


wer  jear,  we  1 


£= 


,of  lA 


19) 


«3Xto»« 

LMtIf«  Ibr  Ae  •peeilie  resistance  of  copper  we  have 

^=1640  . 
Vliag  W  •■A  (9)  IB  (5)  we  find, 

for  eWMBfie,  (that  is  electric  work  throU;;h 

Ktor  for  twvhe  houn  of  every  day  of  the  year  to  be 
foi^,  and  r=  1.  Tlwn  WMMioiMtioM  ooncapaoid  fairly 


Si 
«he 


w«D  to  ordmaiy  deeMe  tfaasmiidon  of  ene 
tioeeMat  to  present  arrangements.  We 

A-cs'  i-=— -  ^  iQ.f. 
27  6   5-25  ■ 

That  i<  to  say,  the  sectional  area  of  the  wire  in  ccntiinetrcji 
ought  to  be  about  a  fiftieth  of  the  strength  of  the  current  in 
wcbers.  Thu-,  for  a  powerful  arc-light  current  of  21  wcIjcts, 
the  sectional  area  of  the  leading  wire  should  be  '4  of  a  square 
centimetre,  and  therefore  its  diameter  (if  it  is  a  solid  round  wire) 
should  be  '71  of  a  centimetfe.  If  we  take  „  which  cor- 
lespoods  to  1900/.  a  year  as  the  cost  of  5250  horsc-power  (  ce 
Pruidentfad  Address  Section  A),  and  if  wc  take  /  -  i,  that  is, 
leekoa  for  oostinaed  night  and  day  electric  work  through  the 
caiAwlor,  we  hat«— 

and  if  r  =  24,  A-t'H,  whidl  makes  the  diameter  126  ccuii' 
metres,  or  half  an  inch  (as  slated  in  tbc  rrcsiiicntial  Address). 
But  even  at  Niagara  it  is  not  probable  that  the  c  si  of  m  cv^ 
can  be  as  small  as  jf,  of  what  wc  have  taken  as  tin-  p,ir  v.duc 
for  England  ;  and  probably  therefore  a  larger  dian;ctcr  f>ir  tlic 
wire  than  |  inch  will  lie  better  economy  if  m)  large  a  current  as 
340  webers  is  to  be  conducted  by  it. 

IIUminalimg  flomxrt  0/  ImtamftuitU  Vaeuum  Lamps  with 
litaamd  AlmtMt  ami  Mtmnd  Cummts,  bjr  Sir  William 
Thomson  and  James  T.  Bottomley.— The  eleetromotive  force 
and  la  these  experiments  was  derived  from  Faure secoivdary  bat- 
leiie^  kindly  vupphcd  for  the  purpose  by  the  Society  la  Force 
«t  b  Lninlibre  in  their  London  office.    Two  galvanoanelen  were 


iUBBltaneouljr,  one  (aiUcd  the  nUmM  gthiMMtaer) 
for  measwing  the  diflerence  of  ratentfatb  between  the  two  ter- 
ainals  of  the  lamp,  the  other  (called  the  cnrrent  gfthwrainctcr) 
lor  moaarinv  the  whole  strength  of  the  cwtent  tbcongh  the 
lamp.  The  potenthd  galvaaoneter  had  for  iu  ooil  aeveiaT  thou- 
sand metres  of  No.  50  (B.W.G.)  nik-coveied  wire  (of  which 
the  copper  wei,.h«  about  one-twentieth  gnmme  per  metres  and 
therefore  has  resistance  of  afaoot  3  ohms  per  neM.  Its  elec* 
Iradcf  were  applied  direct  on  the  platlmm  temnnab  of  the 
bap.  The  ciurrent  galvanometer  had  for  its  coU  a  single  circle^ 
of  wont  10  centimetres  diameter,  of  thick  wire  placed  in  the 
diraot  ciicait  of  the  lamp,  by  means  of  dectrodes  kept  clwe 
together  to  a  sufficient  dL>tance  fro.n  the  galvanometer  to  insure 
BO  sensible  action  on  the  needle  except  from  the  circle  itself. 
The  directive  f  jrce  un  the  needle  which  w  as  produced  I7  a  large 
semicircular  horscaboe  manet  of  small  vectiunal  area  was  about 
2I  cg.s.,  or  fifteen  times  the  earth's  horizontal  magnetic  force  in 
London.  This  arranj^eiii  nt  would  have  l>cen  better  fur  tlie 
potential  galvanometer  al-o  than  the  plan  actually  uscil  tnr  it, 
which  need  not  be  described  here.  The  >cale  (jf  each  ^van<> 
meter  was  graduated  according  to  the  iiatural  tangent  of 
the  angle  of  deflection,  o  that  the  strength  i,f  the  current  was 
simply  uro|x)rtiunnt  to  ilie  iiuin'icr  rc  d  on  the  ^caleia  each  ca-e. 
Three  lamps  were  used,  No».  II.  and  III.  of  a  larger  siae 
than  No,  I.  The  csperincat  was  eootiniied  with  faig|ier  and 


higher  potcniiaK  on  each  Limp  till  its  carbon  broke.  'I'lie 
illuminating  ]>;)wer  was  measured  in  the  simplevt  atid  cu  ic~t 
way  {uliicb  i-  aKo  the  niost  accurate  .ind  lru--l\M  rlli) ),  t>y  Iniing 
the  ^(ixndaril  light  and  the  !anii>  to  lie  mea  ured  ^hed  iheir  lights 
nearly  in  the  same  direction  on  a  v  hi'c  ^;ruund  (a  i>icce  of  white 
paper  was  used) ;  and  com  paring  the  sh.id  r.f  .t  -uitablc  object  (a 
]>cncil  was  used) ;  and  varyiiij;  tlic  <li  i.mcc  i  f  the  standard  light 
from  the  white  ground  till  tiie  dUnninatioiis  of  the  two  ~hadows 
were  judged  cijual.  I  he  -tiudard  used  w  as  a  regulation  "  stand- 
ard candle,"  burning;  120  ^;r.ims  of  wax  in  the  hour.  The 
burning  wxs  not  actually  te  ted  by  weighing,  but  it  was  no 
doubt  very  nearly  right  ;  ne.irly  enough  for  our  purjxjse,  which 
was  an  ap|)ruxtmAte  determination  of  the  illuminating  powers  of 
each  lamp  through  a  wide  range  of  electric  power  applied  to  II, 
The  foOowim  retnlta  were  oi  taincd  :— 
Lamp  No.  1. 
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42 
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«3 

44 
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19  96 

•270 

89 
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>4 

46 

99  I 

2  21 

2191 

■296 

114 

3'*5 

Carbon  of  lamp  broke  w 

th  same  power 

,  immc- 

diatelv  after  the  measurement  of  the  l^ht  was 
coMplefew. 

Lamp  No.  II. 
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53 
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^3 

70 

Carbon  ut  lamp  broke. 

Lamp  No.  IIL 


No.  of 
experi- 
ment- 

C.ll»-  Volts. 

! 

VjUsx 
V\eber«.  ijkilogiain- 

Hor«- 

CaaOie* 

Candles 

bone- 
power. 

I 
2 

3 

40     82  J  i  2  85     23  45 
50     iOl-S|3*90,  M70 
60  1   Carbon  of  lamp  oroke. 

•3« 
•S4 

« 

195 

SI9 
361 

Some  of  the  irregularities  of  the  results  in  the  preceding  tabic* 
are  wj  lalcfCfting  and  hnpoctaa^  as  aheving  the  efltet  of  the 
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blackening  of  the  j^'lass  by  volatilisaliuii  of  the  carl>on  when  too 
high  electric  ]iower  cnuie  to  W  applied.  Thcilurahiliiy  of  the  lamp 
at  any  particular  power  iiiu  t  l/c  tc4cil  by  months'  experience 
before  the  prn;>er  intensity  f  jr  economy  c.i  i  l>c  de'eriuine'l. 

O't  ii  iiu  Usts  of  Faurt^ s  AcctimuliU  '>-  in  ^onn-(tion  -v'th  Light- 
h'  EU  tridty,  by  Sir  \V.  Thi)m-.oii. — The  larj^est  u<c  of 
Faure'>  .aecuumlal'T  in  electric  lighting  was  to  all  steam  or 
other  motive  ]>iwcr  and  dynamos  to  work  cc  >nomically  all  d  vy, 
or  throughout  the  twenty  fjur  hours  where  the  c'rcum-.tances 
were  such  :;s  to  render  this.  ecoiMiiiiol,  and  -toring  U|>  enrrgy  lo 
be  dra'>\  II  ii.i  when  tin'  'i^!.:  '^  as.  required.  There  was  al-o  a 
very  valuaMe  u-c  of  ihc  .iceuinuhtm-  in  it.s  application  as  an 
adjunct  to  the  dyii.-inio,  re|.;uhtin^  the  li^ht-^vin;j  current  and 
storinjj  up  an  irre;;ular  surplus  ui  such  a  manner  that  s(oppa<;e 
of  the  engine  would  n.  it  stop  the  light,  but  only  reduce  it  sligntly,  1 
and  that  there  would  always  be  a  good  residue  of  two  or  three 
hoars'  MtPjriy  of  fall  lighlinx  power,  or  a  ^pply  for  dtflit  or  ten 
hoofi  of  li^t  for  a  diminbhed  number  of  lampa.  He  nhowed 
an  antomatic  instniment  which  he  had  designed  and  con  tracted 
to  break  and  nuke  the  circuit  between  the  Kanre  batteiy  and  the 
dynamoi  w  as  automatioally  to  fkiUU  tha  Muditloaa  ilnMU'llwd  in 
Ae  paper.  TW-  inimmifmt  altn  jpiininl  thff  fittllii  trf  ttn  ihnimn 
from  dantase,  and  the  aocumautor  battcqp  fraoa  lon^  the 
comnt  flowing  b^ck,  if  at  any  inomcnt  the  aUetn-mothw  foiec 
of  ihediraaiaolagBed  w  amcb  a*  t»  be  orctpowered  bjr  the 
battery. 

An  Aimfyttf  tif  RdttimtMftt  bgr  Dr.  A.  UacfiurlaiM.— Tlw 
paper  ooawned  a  mannaiTof  m  Hlatioii  and  alemcataty  lawi 
of  an  analytical  method  oT deaOac  widi  aadi  ^nei'  low  m»  la  die 
dmplest  caMs,  may  be  dealt  with  (nphloally  tar  n«au  of  Ihe 
genealogical  tree.  The  subject  is  a  ipeebd  bnuM»  of  the  algefaca 
of  logic,  and  its  development  appcan  to  the  author  to  throw 
much  light  upon  the  fondamental  principles  of  that  science  and 
tu  soggest  important  qae-tions  as  to  the  relation  of  mathematical 
analysis  to  ordinary  languageK.  The  neUiod  baa  beea  applied 
to  test  the  "sy?.teujs  of  aiSnity  aad  eonsangohiily''  of  Dr.  Morgan 
of  Rochester,  New  Y.>rk. 

Oh  a  Microscopt  with  Arran^tnunU  for  IllumiHating  Ihe  Sub- 
S/jgf,  by  E.  Crossley.— The  author  stated  that,  nsins  a  bullseye 
condenser,  the  light  from  the  lamp  b  fhiown  nito  the  hollow 
hori/o  .tal  axi.s  of  the  microscope,  and  by  means  of  a  prism 
pLiced  in  the  centre  of  this  axis  is  reflected  forwaids  in  the 
(lirecti'in  of  the  axis  on  which  the  swinging  sub-staM  tuna. 
Th  arm  of  a  swinging  sub-sta^e  is  made  in  the  form  W  a  faoK, 
and  carries  a  s^-cond  prism  on  the  axis,  on  which  it  moves  so  as 
to  ititcrcc]>t  the  rays  of  b^ht  coming  from  the  first  prism,  and 
reflect  theiu  i-i  the  direction  of  the  arm  or  box.  At  the  end  of 
the  box  is  a  third  prism,  which  throw,  the  rays  of  light  f  irward 
on  t  I  the  mirror,  by  means  of  which  they  arc  finally  directed  to 
the  object  on  the  sta^.  No  change  in  the  (XMition  of  the 
tnicrL.sc3[>e  on  its  horizontal  axis  affects  the  dirccti m  of  the 
ligli'  from  the  lamp,  and  whatever  the  ivosition  of  the  swiii:;in;T 
su'i  st.a^'c,  whether  ah  ive  or  below  the  sta^p,  ihe  iHnmin.iriim 
remains  c  instant  ujvin  the  object.  Tiic  -rc.ilc^t  f.K-iHty  thu^ 
given  for  illuminating  the  object  at  any  an,jie,  and  al-o  jeeuij; 
which  1-  most  suitable.  The  prism,  u  e  l  are  one-inch,  and  t;ivc 
sufKcient  li„'ht  for  a  one  sixteenth-inch  object  gliss  with  a  K  iss 
B-cyc;iicc~,  a  suit.ible  condettser  lieing  Uicd  beneath  the  st.T_,'e. 

Oi'unjtwii!  of  Atmo'/'kerii  EUylricily  at  A^'v  Obunalivy 
during  18S0,  by  G.  M.  Whipple, — The  autb  ir  h  iving  sjiolcn 
about  the  work  already  done,  stated  tlnU  he  had  dt  vised  a  modi- 
fi.  Ill  111  of  Prof.  Kverctt's  methi-d,  and  lad  c  in.structed  a  gla~s 
scale  by  means  ( if  which  curves  coidd  \x  tabulated  with  great 
facdity.  They  h.ad  commenced  t;i!i;:l  Uiii;^  and  discussing  the 
accumulated  records,  and  he  was  able  t  i  Mate  some  of  the  facts 
derived  from  the  curves  for  18S0.  llavi  i;;  determined  the 
atmospheric  tension  for  every  hour  Jurin^'  the  year  when 
measorement  of  the  trace  was  possible.  t!ie  diumil,  iu<  r.'lily, 
and  annual  variations  were  computed.  The  mo  .th-  of  maxnuum 
tension  were  January  and  March,  and  of  minimum  tension 
August  and  September.  From  the  year's  observations  it  was 
found  thai  the  htm  wy  in  summer  and  winter  ;  for  the  summer 
BHatbi  the  teerioa  waa  greatest  wi'h  an  ea  t  wind  and  lowest 
with  a  north  wlad*  whilst  la  winter  the  tension  was  greatest  with 
BOllh  and  iM(tll»W0ll  tidnds  and  leatt  with  south-east  winds. 
From  the  results  obtabied  it  was  found  that  light  wind>  had  a 
higher  potential  (bhu  strong  winds.  This,  h  >wever,  was  not 
^U^mMtod  hi  woamm,  hat  la  ahaoat  entMy  dee  to  whiter 

Om  P)^.  fUa^  '  thfUt  OiitnmtifMt  mmk  *^  Kr* 


Minstir,  by  (i.  I.  Syni  ms,  F.R.S. — The  author,  referring  to 
the  experimciUi  cslabli  licil  at  York  Minster,  saiil  that  three 
gau,;es  nearly  ideir.ical  in  pattern  were  placed,  one  in  the 
mu  cum  garilct),  one  on  the  roof  of  the  museum,  and  the 
third  on  a  pole  alK^ut  9  feet  high  placed  on  the  centre  tower  of 
York  Minster.  These  gauges  were  measured  at  various  but 
ideiit  cat  timea  daifag  we  yean  1831-1855,  aad  the  malts 
were  : — 

Toul  raia  Ratio. 

Museum  garden  2  indies  above  ground  ...  21  81  ...  too 
Museum  roof  44  feet  ...   ...    17*39    ...  80 

Minster  tower  211  feet  „    13*09    •••  ^ 

Pr  jf.  F'hiUip-  statc<l  the  real  amount  of  the  dimunitioB  of 
ram  a",  the  upper  stations  de;>cndtd  upon  the  temperature  of 
the  seas  ns  ;  tlie  diminution  did  not  vary  uniformly  as  the- 
square  root  of  height,  being  in  winter  only  as  the  cube  rooL 
Prof.  Phillips'  experiments  soon  became  known,  aad  Piof. 
Bache  of  Philadelphia  set  up  four  gauges  at  the  angles  of 
a  square  tower  162  feet  high.  His  experinwab  were  reported 
to  tne  British  Association  in  1838.  la  UtAl  Mr.  Stanly 
Jevons  made  an  important  tlieantioaleealrthalloBtothiaiamaU- 
gatioo  i  he  pofaited  out  the  weakaaai  of  die  difltaeat  eatant 
uieoriai^  «m  dMwed  that  the  pheaonMna  obicrvcd  weie  all 
ooaalaMit  with  the  Oeocy  that  the  fall  of  rate  waa  paactieaily 
idoitlcdaCailelevataUL  aadthat  the  observed  dUfavaeea  were 
dae  la  ^  hnperftet  eelleeHoB  by  the  gauges ;  he  efao  atated 
that  towers,  haUdieg^  aad  eves  thega«,:e  itself,  were  obstddei 
to  ^  raln-bcafiag  euncat  of  air,  ud  be  concluded  that  leai 
rain  would  fall  on  the  saminit  of  the  obstacle  than  elsewhere 
the  surplus  being  carried  furward  to  the  lee  lide.  Similar  obser- 
vations have  been  made  during  the  last  fifteca  years,  which  have 
also  been  snpplemented  by  anemometric  obaervations,  and  theae 
have  proved  that  the  dtflTererKe  in  the  amount  collected  was 
always  greatest  when  the  wind  wa-s  sironge  t.  The  subject  of 
late  has  been  investieated  by  Mr.  Dine-,  who  placed  several 
gau^  50  feet  frooi  the  gronad  on  the  tower  of  hia  house.  In 
1877  ^^r.  Dines  read  a  paper,  and  said  that  Uwie  wa*  BO  actual 
decrease  at  the  bij^her  level,  hut  a  diminished  OflllaCtVin  due  tO 
eddy ;  be  added  that  be  found  a  large  gauge  oa  Oe  towtir 
caught  madi  aiare  than  a  small  one.  Mr.  Rogers  FMd  aow 
took  the  matter  up,  and  setting  do«  n  the  va'nes  so  as  to  form 
curves  he  showed : — i.  That  the  ratio  of  the  rainfall  on  the 
tower  to  the  rainfitll  on  the  ground  de|H:nd  -  on  the  force  and 
direction  of  the  wind.  a.  That  when  there  is  no  wind  the  rain- 
fall on  the  tower  U  about  the  same  aA  the  rainfall  on  the  ground. 
3.  That  when  there  is  wind  the  amount  of  rain  falling  on  the 
tower  will  vary  on  different  pirtion-  of  the  tower,  the  portion 
nearest  the  pcMnt  at  which  the  wind  strikes  the  lower  mciving 
less  rain  than  falls  on  the  sfround,  and  the  i>orti  in  farthest  from 
the  point  at  whi^  the  wind  strikes  the  tower  receiving  the  same 
or  more  rain  than  falls  on  the  ground.  4.  That  the  excess  of 
la'n  falliiv.:  on  the  port  in  of  the  tower  f.arthest  from  where  the 
wind  strikes  w  ill,  to  a  lar^e  extent,  comjien  ate  the  deficiency  of 
rain  011  the  i>orli  in  nearest  to  where  the  wind  strike*,  but 
whether  to  a  Fiitficicnt  extent  to  make  the  average  amount  of 
rain  falling  on  the  tower  equal  to  th.at  falling  on  the  f^i  iuiid 
cannot  he  deter. nined  from  these  cxijcriments.  From  these 
conclu  - ons  it  is  clear  that  if  the  building  be  flat  and  large,  the 
fall  in  tlie  nvddle  of  the  r  jof  ought  to  be  nearly  the  same  as  on 
the  sr  iiin  I,  and  in  tw  >  ihst.i!icc<  this  is  so,  fir>t  at  Messrs. 
Marshall's  fact  iry  at  Leeds,  and  secondly  Mr.  Dines  on  a  roof 
of  5000  si4nire  feet  of  area.  Thus  finally  experimental  evidence 
has  c  rr  iborated  the  views  of  Mr.  Stanley  Jevons,  given  above. 

O'l  some  of  Bell  ami  Tainlcrs  Rfcml  R<starchts  and  ihtir 
Coiiifsjiieiic  s,  by  \V.  I  ant  Carpenter.— The  author  referred  to 
the  researches  of  Mes  rs.  Grah.im  Bell  and  Tainter  upon  the 
soaor 'U  ne«s  of  matter  under  the  iitiluence  of  a  beam  of  inter- 
mitieiit  li.;hr,  and  de  cri  ed  the  receivers  employed,  in  which 
sub-tinces  are  placed  for  exa  nination.  Porous  substances  gave 
ds  than  dense  ones,  and  those  of  a  dark  eolovr 
l  iu  ler  than  li:^ht  when  a  rapidly  intermittent  beam  fdl  ea 
them.  All  anparatus  had  been  contrived  by  Mr.  Tainter  far 
measuriiiij;  the  relative  sonorous  powers  of  bodies,  which  wet 
described  by  the  author.  He  also  stated  that  it  had  occurred  to 
him  that  a  modification  of  this  apparatus  might  be  employed  for 
audibly  estimating  the  relative  iaienaitiea  of  two  lighte  whea 
intermittent  beams  fell  ftom  Ihena  B|X»  two  precisely  linilar 
receivers.  The  author  pvopaaod  to  call  this  insinuaeat  aa 
audible  photometer,  and  aaid  dwt  aome  rough  expcrfaaealB  bad 
loowwhat  iattifiad  his  expeclalioBk 
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Oh  Mumttie  iHstmrboMtes,  by  rrof.  W.  G.  Adam!.  F.R.S. 
—TheMmv  tai  comldciiiff  magnetic  dislurbaaoes,  tUted  that 
fltitm  faBta  Bboat  them  haa  long  baen  known ;  from  the  obscr- 
ntioiit  of  Gaa»  in  t^M  tlw  durtnrbiiic  nwcr  found  to 
iMNMelniioithnnhtit«ln}  it  wuilinfiwidtet^AppenT- 
Mweof  A  di«tiiriMMe  twcijiMd  k  tncnl  finca  at  the  mmt 
mtuti  hnt  with  gnMt  dlftMOon  of  fCioltli  Thn  fortt  icAntd 
toon^ameatneatiiapaiBt  hi  the  inttrior  «f  the  earth,  and 
ihed&MliMof  the  Jiitwfaiag fawe ifiimwl  conttant,  yet  great 
dIftfMoes  wen  obsennUe  at  pboea  not  remote  from  one 
wither.  SaMae  found  that  these  dialnrbancet  bad  daily  and 
TCerly  wiiilions  from  their  mean  vsItms  mmI  that  they  have  an 
eleven-Tear  period  corretponding  to  the  appearance  of  (pota 
upon  the  na.  It  has  bcea  shown  fay  observations  that  magnetic 
tlj!>iurt>ancet  and  electric  cnrreats  on  the  earth  are  related  ;  these 
electric  cumntt  in  the  earth  bare  commonly  been  attributed  to 
cbangcj  of  lemperatare.  The  moutJi  of  March,  1879,  was 
chosen  for  a  comparison  of  the  photographic  records  of  mag- 
itetic diiturbaaccs  and  records  for  the  whole  month  were  &ent 
from  Lisbon,  Ciiimbra,  Stonyhur^t,  Vicni>a,  St.  Petersburg,  aud 
Bombay  in  the  uortberu  bemuiphcrr,  and  from  Melbourne  and 
the  Mauriihu  ia  the  loutbem  liemi>phere.  Taking  the  diftnrb- 
anceson  March  15-16,  1879,  as  an  instance,  we  »ee  thetaoon 
after  Ioa.m.  Green>«ich  time  on  the  istb,  a  disturhaDce-wave 
taappenB)  which  sho»s  first  a  diminntion  and  then  an  increase  of 
honzonlM  Airoe  at  St.  Tetersburg,  Vienna,  Ken-,  and  Li.sban, 
aud  al.MJ  at  .Mel'tournc  in  Australia.  At  9.30  p.m.  of  the  iiame 
day  a  magnetic  .'torm  begin-,  and  continues  for  about  on  hour. 
It  is  fell  in  Ibe  northern  and  southern  hcniisphcre*.  At  all  sta- 
tions in  Europe  the  horizontal  force  is  incrcasc<l  in  the  firsi  part 
«jf  the  storni,  and  then  dimiDi>hcd.  At  1  UbLHi  tiiu  vcriical 
forceisfir>t  increased  and  then  diminislieii,  .-uxi  .a  sr.  I  ctcrsburt; 
and  Slooy burst  Uicre  is  a  diK.inuti'jn  in  ilic  m^mii  .,!  :\jrce  at  ihc 
same  time  ixt  I.iil)oti.  Regarding  the  dcchiiiimn  uci  dle>,  v»e 
(ind  that  a',  St.  I'ctcr-burg,  Mcll>,iurii<-,  ami  li  .iiil,.v.  tlic  dc- 
clinalian  wcitwaril  \>,  Uv  X  increased  and  then  diiiiiru-.h(.d,  whereas 
at  Kc'.\  aud  l  ubin  llic  motion*  .arc  ill  oppa  ite  directions.  At 
tiomlay  and  Mauruiu^,  near  to,  but  on  opixjsile  sivlcs  of,  the 
equator,  the  decimation  needle-  are  deflected  opposite  »ays.  If 
we  as>ume  that  l»y  magnetic  inducU-in  the  earth's  magnetism  is 
altered,  the  [wsition  <ii  the  ma^inet  wbicli  «ould  cause  the 
disturbance  must  !>c  ^ucli  that  its  pde,  which  .attracts  the 
marked  end  of  our  nccKc,  n.u  t  he  at  the  licginnin.;  of  the  dis- 
turlai.ce  to  llie  east  of  Kew  ami  I.islxm,  \.~>  the  U  'rlli  uf  \'ienna, 
and  to  the  nurth-wcst  nf  ."^t.  I'lter-bur.;  ;  the  I  i^bon  vertical 
force  curve  also  shows  it  t  i  In:  l>clovv  tla-  surfncc  of  the  earth, 
llcnce  an  inductive  action  equivalent  to  a  change  of  jxis  lKin  of 
the  n  jrth  magnetic  p.dc  towar  s  the  gcr),jra|  hical  p  )le  u  ould 
account  for  these  than;,'c5.  Ihc  itrcn„»t' tninf;  and  v  cakcnin;; 
i/f  a  magnet  with  it>  11  )rth  po'c  to  the  1  orlli  on  the  uicriilian  of 
Vienna  might  account  for  magnetic  change-;  oli-  ecved  U-tween 
9.30  and  lajoat  night,  Greenwich  time,  on  March  15,  i!>79. 
In  attempting  to  ei|dain  tbit  disturbance  by  currents  of  elec- 
tricity or  discharges  of  statical  electricity  in  the  air  aUive  the 
needlei>.  we  must  imagine  that  at  fir>t  there  i*  a  »trong  current 
from  the  south-weat  over  St.  Petervburg,  from  the  west  over 
Vienna,  and  from  the  north-west  over  Kew  and  Li^bon,  the 
wertieal  foree  needle  at  Usbon  showing  that  the  current  from  the 
nerth-wcrt  liea  eoaMwhat  to  the  eaat  of  Lisbon  i  that  at  the 
Uaarititufliiacnreiitiifnn  the  aurth,  and  at  Bombay  from 
the  soHtb.  Tbns  we  auut  iaMgine  that  a  current  of  electricity 
paaaei  down  from  the  aerth-wttt  to  the  sonlh-east,  g  dng  on 
toemtda  the  eeit  over  Viema,  aavd  towards  the  north -cast  over 
St.  Petersbwi:  This  mii*t  be  kept  up  very  much  olotig  the 
aune  low  ihraeghom  tlie  first  part  of  the  dialnrfaanee,  and  then 
the  cntrent  mwk  be  altered  in  alrenxth  hi  Ac  aane  manner  at 
all  siationa.  An  examination  of  the  nrinetpal  dlstorbiaoea  at 
Kew  and  at  St.  Petersburg  seetaa  to  show  that  (I)  a  dhnii  ution 
in  the  horiz  'ntal  foree  is  aficompanied  by  greater  easterly  deflec- 
lioos  of  the  declination  needle  at  St  FetertLnr^  than  at  Kew ; 
(2)  iacrease  of  borisontal  force  is  accompanied  by  greater 
weiteilydelleclionii  at  St-  Petersburg  than  at  Kew,  or  b  sosie- 
imt*  nccomiMnied  hy  a  wrst<;rly  dcnection  at  St.  Pctcrj>l«urg 
and  an  casicily  deflcc'ion  at  Kew.  Only  moderate  disturbances 
have  already  I  een  c.  n<iidered,  and  the  anther  now  treaiis  of  a 
mnch  larger  magnetic  sturm  which  began  at  taaoa.m.  Green- 
wich time  on  Aiupi*t  ll.  Thii atom  may  he  divided  into  three 
ftonnas  one  bating  fT<»ilo.ao  on  the  nth  to  1  a.m.on  the 
mh  I  a  second  from  1 1.30a.m.  on  the  lath  to  7.ao  a.m.  on  the 
ijtb ;  and  the  third  from  11.50  a.m.  on  the  ijih  to  7  to  8  a.m. 


on  the  14th  of  Aiq^nst.  The  firrt  atorm  began  on  Aag/uA  II, 
at  the  s.tm«  instant alallalatioaa.  Tbereis  a  decided aioilarf^, 
especially  iu  the  harmoBtal  foioe  curves,  throughoot  Ac  lint 

Kof  thisatoniwand  eertain  points  in  it  stand  ont  pramlaaatlf. 
dcaactfama  are  aUhe  at  Lisbon,  Kew,  Vienna,  SU  P« 
burg,  andafter  the  fiat  very  aoddca  deflection  at  Toronto  1 
The  greeted ettet  ia  piodoeedM  St  Petersburg  ;  ihei 
between  the  lam  dtatarbaaeea  at  Vienna  and  Tomato^  & 
Canada,  nlaeeadUiciinc  nhoot  aiK  and  a  half  hears  hi  tiaMs 
rematiaUe.  About  11.45  P-tn*  P"*  ikere  ato  eanr 

remarkable  poinu  of  agreement.  From  aboot  4.30  p^.  to  S 
p.m.  Greenwich  tim^  Le.  from  about  11  a.m  to  2.50  p.m. 
Toronto  time,  the  deflections  are  opposed  at  Toronto  and  at 
Vienna  or  Kew.  This  would  point  ntlMr  to  so^ar  action  as  liK 
cause  of  the  distwbanoe.  At  9  p.m.  iIm  disturbances  are  nlLin 
the  same  direction,  but  about  it  p.m.,  whilkl  St.  Peiersbn^ 
agreei  in  direction  with  ilic  others  in  a  very  violent  phase  of  the 
storm,  at  Toronto  the  direction  of  the  deflections  is  reversed, 
and  this  reversal  of  cur\'e»  coutittuea  until  about  the  end  of  the 
first  of  the  three  stonms.  The  second  storm,  the  most  remark- 
able of  the  three,  began  about  II. 30  a.ni.  on  the  latb,  and 
lasted  until  the  aext  morning.  At  Toronto  the  line  goe«  off  iIm 
edge  of  the  paper  on  which  the  photographic  record  is  taken. 
At  Vienna  aud  Melbourne  the  motion  is  so  rapid  that  ibe  f4ate 
is  not  sensitive  enough  to  receive  the  impressions.  At  i2.ao 
midday,  the  time  i  f  greatest  disturbance  at  Li-bon  and  al  Zi>ka- 
Wci  near  ijliangh.u  in  China,  tHu  place-,  nine  hours  diiierent 
and  nearly  in  the  >anic  latitude-,  the  vertical  force  is  increased  in 
prcci  cly  the  same  fashi  jn.  At  St.  Petersburg  the  change  in  tlie 
horiz  nlal  farce  «  a-,  one  thirty-lifth  [  ttit  of  Ibe  u bole Tioriaon- 
tal  foiL-'j,  and  tlic  total  force  ua>  chaiit;ed  to  A\tM  one-eightieth 
pan  ol  its  fu;l  valnr.  The^i'  :n.ignctic  change-  arc  so  large  is 
to  \>et  (juil'.-  co-.i-i  iar.".l  Ic,  a-,  u  i-  -co,  with  the  earth's  total  force, 
s^j  that  any  cau  c  w  hich  is  shown  to  bc  iacompcicnt  from  the 
nature  of '  thing-  to  prodoee  Ao  oo«  coo  haniljr  lie  MA  to 

accoimt  for  the  other. 

The  nnmlH-r  of  malhcnia;ieian-s  who  .ittcndcii  the  n.ccdng  wa.s 
very  remarkable,  and  aiuong  the  foreigners  [  re-cnt  may  bc  men- 
tioned Messrs.  Ilalphen,  Chemin,  Ku  1  If  Suirn',  Cypariseo- 
.Stephauo',  and  \V.  Wmil.-.ey  Johnson  ( Ann.-if oii-,  L'.S.).  A 
sejwa^e  matheaialical  dijiartnient  .las  formed,  which  met  on 
three  d»y^,  a- d  more  tlian  thirty  i.,i[)e;s  on  )  urc  matbcmalicsl 


subjects  were  rcai 


if  tlicm  l.eiii,;  i  f  treat  ii  lercst.  I'rof. 


IlaJphcn  m-ide  a  c-  ni  ;  unicalioji  on  .Siciner  >  iheorttn  relative  to 
the  positions  of  tbs  tec'.rc-  1  e  iiics  fwssing  thr.  n^jh  three  give:, 
p  lints,  and  y:a\e  an  cl<  .;iiit  extension  of  the  theorem  to  distin 
gni- h  the  ca  i>  iu«hr,h  ih.Tc  piint-  lay  <n  the  s.iine  «i 
np|ositc  hianche-  ol  the  curve,  lie  abn  made  communication- 
1  n  the  subject  of  lii  car  dilTercniial  equations  and  bypergeometri- 
cil  scries  ;  and  in  a  lourlh  piper  he  considered  the  number  of 
aspects  in  which  points  in  a  |>Janc  may  be  viewed.  11c  showed 
that  two  points  may  be  thus  viewed  in  six  way  ,  that  four  points 
can  be  viewed  in  nine  ways,  and  Ulustratcd  this  by  a  diagram, 
and  extended  the  theorem  to  five  points  I'rof.  Sturm  com- 
municated an  elaborate  memoir  on  curves  of  double  curvnture, 
relating  to  the  researches  of  Cayley  and  Halpbcn,  which  mas 
ordered  to  be  printed  iu  tJcUm*0  among  the  reporta.  M.  Ste' 

Shanoe  read  several  pperi:,  in  one  of  which  he  ahoercd  thot  Ae 
IfliMnt  hemiyapbie*  wImIA  oxiot  upon  a  stmight  Hor,  and 
wMdl  an  trlp^  iofiiytc  hi  nnaber,  may  be  ideMWad  with  the 
points  of  spaoe.  A  simple  and  bcaintifol  repreaentatio*  of  the 
was  tlmi  obtafawd. 


partionlanof  these  smti 
The  other  papers  mcl 
Om  At  DrmMtftrmatim  tf  FJHf^  Fmittims,  mmd 


ThooAer  p^en  meluii^  comamnicntloBs  by  Prof,  ^^j^' 


Tkttrtm;  \ig  Prof.  H.  J.  S.  .Smith,  Om  tkt  Diftrtntia/  Eftu- 
Umt  $ati^  by  the  Mn^hr  Equatiemt.  and  en  th*  Thttry  tf 
tkt  MuUtMitr  m  Ikt  TVomtfrrmation  0/  Et'iNk  FutciKm  ;  by 
Mr.  J.  W.  L.  Glainber,  Ott  the  ^  Stria  in  EUifiic  J-unflums ; 
by  Dr.  Hint,  Om  CmstqutttM  of  the  Setond  Order  and  StremJ 
Clou ;  and  by  Pnf.  K.  S.  Kail,  On  ike  Apflicati«m  of  MMf 
EneUdtmt  Sftu  it  •  PrMem  in  A^immttki,  Mid  a»  Sxim- 
tien  tht  Thttif  ^  Sermt  l»  the  J})mamict  ^  aiyt  MMiHtt 
Syttm. 

SBCnOH  B«<:nanoat  SctsKCt 

7Tu  Present  ^aUpfChemitat Ntrntrndedmre,  by  Prof.  A.  W. 
Williamson,  Ph.IX,  F.R.S.— The  author  slated  there  were  per* 
bam  few  departments  of  sdenee  in  whidi  such  defiaile  pcinciplm 
had  been  adopted,  and  to  a  great  extent  dds  applied  lo  the 
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formata  a  nt  tniii<:s,      in  their  own  >ctence  of  chemistry.    'I  he 
practice  ot  stating  m  a  nnine  a>  Ipriefly  as  possible  ccrt.ini  f.ici-, 
and  as  a  nile  important  facts,  had  tircn,  a*.  cvcr\-  clicmi-t  lincw, 
tht  chief  olijccf  of  their  nomenclature.    But  he  thouj^ht  lie 
migfat  be  i>erui:t!i-<i  to  ^ay  that  if  one  looked  to  the  cniiip>iii<iii 
of  any  result  hkc  the  present  nomenclature  of  chcniistr>' — which 
lud  been  guided  by  mtcUcciual  principle' — it  was  of  immense 
importance  to  consider  iLs  purely  intellcctaal  principle-,  viz.,  the 
principle-  nf  convenience,  and  perhaps  even  of  jioj.ular  laste-^, 
and,  if  he  might  be  all  iwed  to  ini.ngine  -ucli  a  thinir,  even  the 
prcjudioc-i  which  occ.v-inn.Tllv  .11  r  1  .tiuodc  a  f;rcat  nnniber  of 
men  uho  adopted  any  particular  iiiriii  of  c\prcs>KJn.     He  pro- 
p;iwd  to  refer  to  the  qucstiun  frcmi  the  different  ]viints  of  view. 
If  they  had  occasion  to  consider,  wiihoul  knowing  anything 
about  it,  what  was  the  most  important  condition  to  which  every 
naiBe  oogkt  to  confomi,  he  fancied  there  would  he  no  two 
opUow  on  the  mattor.   Tk*  £nt  and  most  important  condition 
•ad  iMqiiltnimit  of  emjr  mme  of  a  thing  that  was  important 
mffhat  tedioaUcall  to  the  minds  of  those  who  ii>ed  it,  with- 
flot  aalMtni^,  aaao  one  pacticuiar  thing  or  one  porticnlar  idea. 
Be  ahooM  m  lidiMA  to  oowiderii  code  of  laws  by  «bich  tiwir 
•Ctioil  wbmM  Im  rendcRd  iiMfuiiii  with  regard  to  name?,  and 
«Uch  would  establish  swh  UndMBcutal  priadphii  that  an 
lliMH  of  ambisnity  wonld  be  aeoBed.    Thit  wan  any 
SMne  eodd  be  defined  and  ahoMenad  Oe  better  it  voald 
be  for  ehenisby.    In  flie  modam  mwp«M  of  ebenialiy, 
especially  in  that  depart laent  of  vnich  the  growth  had 
bcien  enormously  great — he  meant  tte  Buny  eeibon  eooi* 
pwmds— the  purpoi.e  of  obtaining  deaiMM  aad  avoiding  am- 
■ipiity  in  the  noraenckture  had  been,  with  fear  exception*, 
ntisfaetorily  attained.    Bat  he  thou$>ht  mem  ben  voold  agne 
with  him  that  in  the  names  given  to  tome  eoufiottada aton  Oob* 
plax  than  others  the  chief  object  of  c->nvenience  bad  not  been 
adifaMil  to  an  cqnal  exien*.   The^  foand  names  given  «Web, 
when  carefully  considered  by  chemists^  told  a  story,  but  a  very 
long  story,  and  in  a  manner  which  was  really  free  from  am- 
biguity, hnt  only  by  sid  of  a  gftat  anabcr  ot  ^llables,  and  a 
compound  word  of  incanveniaM  kogdi  was  tMi  attained.  On 
the  other  hntid,  amongst  rery  comnun  f  tatiniiw  tintqritcaMtic 
process  had  been,  lie  thought,  to  n  oomldanibly  le»a  degree 
adapted.    The  ilder  naiucs  of  commoner  mb-tance<,  ^nch  ai 
salt?,  were  to  a  great  extent  based  ufon  facts  which  were 
tnie,  lut  were  by  no  mean-  the  only  facts  to  be  recalled. 
Of  course  every  chemi-t  Uncw  the  great  nmnber  of  name; 
that  Mere  in  ciminoii  use,  and  how  far  they  senred  to  recall 
a  paiticular  i>roccs5,  but  only  one  amon;;  many  proces!«cs  by 
which  the  subitancc  could  be  formed.     On  the  other  hand, 
many  names  had  grown  up  fri,m  bellies  which  were  purely  em- 
pirical— names  which  did  not  ncall  any  pirlicular  properties,  hut 
icrved  with  ^rcat  CMiivenier.ce  .-im!  wi  !:<nii  ambiguity  to  indicate 
the  body.    If  they  1  x  ked  to  ihc  ci:cuiu- l.incc-  which  affected 
that  r.nc  conilition  which  he  had  ?iibmi;fn]  a^  cs-ential  to  names 
being  |)crlectly  free  from  ambignily,  there  was  perhaps  hardly  one 
condition  more  prnct  cilly  i:np->it.int  than  this,  th.at  ihcie  -houhl 
be  in  the  i  amcs  as  litde  change  as  j>n  sil  le,  and  u.orc  especially 
w  as  this  tlie  ca-e  when  a  lume  that  had  once  been  given  had  come 
to  lie  n  c,i  in  rela:ion  to  particular  substances.   It  was  wilhi  i  the 
memorv  ot  cl  t  j.i  :s  that  changes  of  name  had  talen  j  lace  not 
only  w lun  .1  ;i.:r iculir  substance  was  iecalle<l,  Imt  there  were 
also  ;\  consiiieraMc  inimhtr  o|  ca  ts  showing  that  the  name  };ivcn 
at  one  lime  to  one  Ixuly  was  atlerwards  given  to  anrther.  The 
circumstaocc  -  attcmiin^  such  changes  were  in  -  me  in-tanccs  of 
an  excecdii);;ly  re.isonal  le  kind,  and  well  ^vorthy  of  considerati  on 
after  it  wa.s  found  that  there  were  ^jr .  n'l.i^  for  believing  that  the 
name;  belonged  more  properly  to  other  -ut>-t.i.nci>.   If,  however, 
changes  introduced  c  infu  ion,  they  were  neccs-.irily  injuri-  us  to 
the  progress  of  the  ^cicnce.    When  he  1  wked  bacl;  to  the  uo- 
eessive  steps  by  which  their  In  iu  leii^e  h.id  risen  to  its  pre-ent 
position,  and  to  the  ideas  that  had    uccceiled  one  another,  he 
fat  titatin  enler  to  really  ttodenitand  cbcmistr}-,  and  t  ■  l>e  able 
to  aifWIge  the  fiuti  in  a  convenient  onier,  they  must  sec  how 
they  had  jpwwB  ajk   If  that  was  Important  in  practical  matter-, 
it  wm  even  noce  nnportant  In  what  he  might  call  tJie  scientific 
work.   He  vwtnred  to  think,  at  all  events  he  bad  always  felt, 
that  to  Me  with  safety  any  idea  that  they  w  ere  accustomed  to 
nse^  it  was  afanost  asMntiiil^  and  wia  certainly  of  importance, 
that  they  sbonU  endeavoor  to  tnwe  Oe  origin  and  growth  of  that 
idea,  so  as  to  m  whatit  nntly  aamt.  His  oiiicflt  in  bringing 
the  subject  bcfon  the  SaetioB  was  to  obtda  fnm  Us  eoUeagnes 
and  Mnda  thefar  views  on  the  pfeaeat  atate  of  aiatlen^  and  to 


give  thcci  the  oppoTtaai^of  Considering  together — those  who 
more  csivrcially  felt  it  their  duty  to  Ci^ntriLutc  by  any  means  in  their 
jkjWlt  tu  the  iiiivanccmunt  j;  .  cicnce  citlier  ia  guiding  llie  05  era- 
tions  or  ^;r  jw  !h  of  ilio  e  luuiicb  — whether  there  could  n  1  l>e  greater 
cono  H  ;i  11  ini;  thcniists  as  to  what  «as  Ijeing  arvd  what  had  been 
done,  sii  ihr.t  rln-y  might  conf>ira.  tl.i-ir  d  iin;^s  tu  certain  laws. 
He  h.-.  l  frci  |[ic:.:iy  ecn  with  regret  srmic  features  in  chemical 
nouidiciaturc  that  had  been  sprin^ring  up  of  kite  )cars.  He  had 
seen  some  habits  gaining;  ground  wlucli  a|  nearcj  to  be  at 
\'atiance  with  the  beit  printipki  ut  nomenclature — he  would 
a.s!.ume  such  to  i)e  the  case.  Hut  i here  were  laws  in  the  growth 
of  thoiie  words,  and  be  could  not  dtubt  for  his  own  part  that  if 
chemists  came  to  recognise  those  laws,  or  rid  themselves  of  tlieni, 
the  fttture  growth  of  wocds  would  gradually  come  to  be  a  more 
systematic  guide.  It  bad  aonettnie>  been  fett  that  to  attempt  to 
solve  the  problem  wonid  be  naelesii,  and  that  irregnlarhies  had 
beooae  so  prevalent  that  it  vonM  be  hopeless  to  think  iicy 
eottld  ever  remedy  tbcm.  Bat  he  tbooght  diflcceatiy,  and  wan 
urge  that  in  the  tUnsMoB  ha  had  pointed  ootth^  wcnaa^asav 
beginning  to  bkhb.  Tin  was  oolf  one  eosnaaiaat  divUoa 
among  aaaMi.  That  iBiiriuB,  of  ooane^  was  aot  ahealativ 
bceaasaMsaehMriBBeaBU  be  ahsohle;  bat  the  garat  aiaio- 
rity  of  naaes  wan  aicd  to  dtsole  things  and  idaa. 
naces  weia  of  BtUe  ase  in  icialioa  to  the  particolir 
and  thmfon  It  aaaaiad  to  Ub  tet  the  best  wajr  to 
obtain  aane  WHS  as  Aenndt  of  aiyeiinMBt;  If  ' 
that  peindple  there  conld  be  M  aathigaiMr.  At  ^  . 
ttaw,  as  Ihor  views  bad  considenb]^  chuiged,  aad  as  they  had 
not  attained  finality  in  dieir  operatiaiiB,  there  was  much  to  be 
learnt,  and  it  was  reasonable  to  sappoce  that  if  th^  adopted  a 
I  particular  name  to  indicate  a  particular  thiitt  It  night  peshana 
{  turn  out  at  some  time  hcace  an  error  upon  wbioh  people  WOUd 
1  look  back  as  historical.  Witli  regard  to  names,  espedaftr 
I  tlworier,  these  were  some  of  them  that  had  certainly  isnaa 
;  important  purposes,  It  was  then  really  cs'^ential  to  the  I 
ment  of  their  ideas  that  thej-  shr  ulJ  for  the-  time  haa"*" 
thing  to  exist,  and  that  they  ithould  recall  bv  some 
name  that  which  thqrasinmed  or  imaginea.  Names,  in  bis 
opinion,  onght  to  aapiess  ideas;  hut  there  were  many  names 
introduced  which  he  thovght  were  u-cd  for  no  better  purpose 
than  to  express  the  absence  of  idea-.  It  often  happeiwd  that 
when  explorin<;  any  porticnlar  part  of  a  field,  they  got  a  rational 
clue  which  led  Ihem  clearly  and  well  for  a  certain  way  ;  and 
they  failcfl  to  follow  it  further.  The  c.ises  were  numlicrles?, 
but  one  of  the  mo-t  iin|x>rtant  was  that  of  chemical  combination 
itself.  Complex  l>  dies  were  far  more  numerous  than  the  fe^v 
simple  bodies  with  which  they  li.nd  t.i  d  1,  and  while  in  the 
li.il  it  ot  u-in.;  the  term  cbeiiiicil  combination,  they  had  con- 
ccaIi-1  thtir  i:,' 1  ir.ancc  of  the  tatc  of  combin.iti m.  Other?. 
■J 0  li  in.     molecular    c 'mbination,    and    there  again 

they  LoncL-.ilcd  their  ignorance  of  the  Ixidies  t")  which  it 
was  ain  lietl.  Among  the  present  anc)i;i:ilie-  in  names  there  was 
one  "  hich  he  ventured  to  .'ubmit  to  the  consideration  of  the 
Section,  ai  il  which  hid  grown  U|)  to  some  extent  of  late,  and 
that  WAS,  iiic  replacing  of  empiricTl  names  of  thinjs  by  names, 
which,  while  he  «aul<l  call  them  rational,  because  they  served 
to  lecall  intelligibly  aad  without  ambiguity,  fer\cd  to  recall 
the  numlier  of  atoms.  He  menti  ncd  .such  cases  by  way 
of  illlustrating  the  ractice  which  had  seemed  to  him  to  lie 
g.-iining  ground  of  late  years,  for  the  ;  urposc,  as  s.jni'-  said,  of 
incre.ising  the  clearne  s  of  'tutetnent.  He  had  nod  ubt  ihat  the 
words  were  fr.inu  ii  fm  the  |  iir^v  se  of  coiivcwiig  to  ti-e  mi™! 
something  useful  to  know,  and  as  niii  cs  Ibrme.l  on  that  i  rinciple 
hid  liecn  found  to  be  basni  on  those  .siipcrhKlnl  by  others,  he 
thought  when  they  came  to  such  names  as  indicated  molecular 
comp<-isition  it  was  better  to  avoid  them,  becanse,  as  he  had 
;aid,  they  bad  not  arrived  at  linnlity.  The  chemists  of  6fiy  years 
ago  were  as  confi  lent  as  chcmi.sts  of  the  present  day  in  the 
m.itter  of  nomenclature;  and  therefore  the  more  they  OOuJd 
oblaia  names  without  ambiguity  and  without  liability  to  change 
in  the  fixtare,  the  more  probable  was  it  that  sach  saaws  woaU 
stand  and  continue  to  be  used.  A  CRwd  of  Walei; 
it  elf  just  then  to  bis  mind,  fant  be  <Bd  BOl  think 
be  weU  to  ttonblatht  Seetiaa  with  IMbviaMriK 
wished  to  IhKV  oat  die  baS  far  Ui  eoUeanto  to  deal  wiA. 

CtIMm  and  CnO^  bj  C  F.  Ooas,  BLSe.,  and  E.  J.  8« 
— TUsisaeoateattonof  Aeaaaonf  iiwawibes  «n  hastfibse 
(Cheat  Soft  Jtmm,^  1880,  nbstr.  666).  By  tike  aoboD  of 
tnlphaiieadd  (apu  gr.  i'6S),  at  70*,  on  joto  fibre,  an  insolttUe, 
bladt,  spoi|g7  aabstaaee  hn  been  ohiaacd  j  that  dto  ceHaloae 
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«f  the  fibre  contributes  to  the  fornuitioii  of  the  lubitaaoe, 
b  shown  by  the  farnution  of  a  dmilar  oompound  from  pore 
eelluIoM  and  dextrin.  A  chlorinated  pri>]uct  (C,gTI,«C1^0,o) 
has  ,been  obtained  from  this  black  nilistance,  its  pro{)erties 
■re  similar  to  those  of  the  aromalk  mhstance  described 
in  a  previous  paper  (/or.  cit. ).  The  prnduetion  of  this  tpoa^y 
substance  is  ustiaUy  a  dcitnictive  one,  and  attended  with 
an  evolution  of  C0|  and  the  nodnction  of  acetic  acid, 
&c.  It  is  not,  however,  necesMrily  so,  for  when  the  action 
of  the  sulphuric  acid  is  arrested  before  the  evolution  of  carbonic 
dioxide,  a  reddish  brown  solution  is  obtained,  from  which 
when  poured  into  water  a  copious  flocculent  precipitate  is  ob- 
tained,  of  a  body  very  similar  in  cheaiical  properties  to  the  black 
anbitance  described  above.  The  chlormr  --ulutittt'.ion  products 
arc  easily  converted  into  astringent  bodice,  producing  dark- 
colinireil  |vreoipit.ites  with  iron  sails  and  copiuu*  coagulation 
with  gelatine,  llicse  facts,  togfiher  with  the  following  : — {<i) 
Meissncr  and  She  pard's  conclu-ion  that  ihe  hippuric  acid  of 
herbivorous  urine  is  derived  from  an  aromatic  body  present  in 
the  fodder,  apparently  a  form  of  ccllul  *<e,  which  the  authors 
have  identifica  a<.  similar  to  the  ch&rac!cristic  consiiituent  of  bast  \ 
fibre;  (#)  the  previous  ile.ixin^trati.M  by  the  authors  of  the 
homojeneoui  nature  of  jute  libre,  and  that  in  its  resihition  the 
percentage  yield  >{  ccllulo-c  may  be  increased  apparently  at  the 
expcn-e  of  the  aromatic  onuituent  ;  (<  )  that  the  pr  iccss  of 
liquification  (or  the  forinatiun  of  taimin-like  sub,taiicc!>)  is  ^aid 
by  microscopists  to  he  duo  to  an  intrinsic  mrwlil'ication  of  the 
substances  of  the  cell  wall-,  >>.,  of  the  cellul'isc,  and  not  to  an 
infiltration  of  the  !,ut)stance>  present  i  i  the  cell  cavity  ;  (./)  the 
numerous  cases  in  which  taunic  acid  is  formed  at  the  expcn-c  of 
plant  --tructarcs  of  the  nature  of  cellul  jse— lead  the  auth  .r^  to  cm- 
cKidc  that,  until  the  contrary  is  proved,  lif^iin  must  be  regarded 
as  derived  from  cellulose  by  chemical  mxiirication.  The 
spongy  black  substance,  prcvi  lusly  dc-crilM.-  l,  dric^  to  a  hard 
mass  re^cmblinL;  caniii-l  coal,  with  which  the  authors  have  com-  j 
parcil  1',  a;,  1  have  obtained  iiiuil.ir  i)roduet3  of  chlorination 
and  nl!ra-;un,  and  hirthcr  support  of  the  opiiiijn  that  coal  is  n  >t 
car:-  ina:c  in,  ;ii  any  m  .re  six;cial  --cn-e  than  nic  diol,  bu'  is 
rather,  as  supposed  by  lialzcr,  com])osc<l  of  C,  O,  II,  N  b.xlie8, 
which  are  genetically,  if  not  ho  n  d  ■;^ously  rclatc'd.  The  authors 
•uggest  that  cellulose,  lignite,  peat,  lignin,  and  anthracite  are 
terms  of  an  infinite  aericf  ditfeitatiated  onder  the  cnaditiaBa  of 
their  f<Mination. 

Hydration  of  Stitt  and  AcU$,  by  C.  F.  Crhs,  B.  Sc. —The 
method  adopted  by  the  author  for  inves^gating  the  rate  of 
hydration  of  a  rohtonoe  consisted  in  exposing  abont  i  gramme 
of  the  substance  in  a  bell-jar  of  aooo  c.c.  capacity,  to  an  atmo- 
sphere saturated  with  aqneons  vapour.  After  a  critical  inve«ti- 
ipition  of  the  probable  cmn,  the  "Jolly"  Federwaage  was 
■Md  to  nalce  the  aemefou  wcf|hb|B  required,  and  tans  the 
mithod  of  dhwiKalioa  ma  nnuni  very  expeditinns.  The 
eootaiai  dMHum  twpwMuUiig  the  velodtiei  of  hydration 
Iw  eartain  lelli  na  oiddet.  Hie  antSiMr  haa  ohicnred  that,  under 
thcw  '*artffidil"  eoaditioBS  of  «xpo«mh  all  Oe  sotaUe  salts 
rmmhifd  deUquoce.  TUa  tahce  pbee  u  loan  etMi  wf^ut 
previoBs  hydratioa,  t^,,  with  polasnnm  biehnniBle,  aad  fai  wch 
«aaei  the  water  mcf  at  lemoved  by  preHOre  between  UoHhig 
paper.  In  other  cases,  e.g.,  with  CuSO^  the  salt  deliqiwsees 
after  uniting  with  water  of  chemical  h>'dration,  and  in  a  difleient 
mamer.  U  would  therefore  ajipear  that  the  cooifanil^ of  the 
phenoBieaaof  t^dcation  and  soluu m,  a.  recwdsthedetennlofaig 
eauee^  is  demonstrated  by  these  observations. 

Om  CetUtry  Explosions,  by  W.  Galloway.— The  author  gave 
an  aecosnt  of  bis  experiments  made  to  show  the  influence  of 
coal-dust  in  colliery  explosions.  In  July,  1878,  he  m^e  three 
eats  of  eimrinents  with  diSweat  kinds  of  apparatus.  In  the 
ftat  eel;  fit  wUdh  eoal^  was  «aed  Inttead  of  fire-damp,  and 
the  fis  and  air  were  carefully  measured,  and  then  coal-dust 
added,  it  was  shown  that  2  per  cent,  of  gas,  mixed  with  air,  was 
rendered  inflammable  when  coal -dust  was  added ;  3  per  cent,  of 
gas  made  this  mixture  slightly  explosive ;  4  per  cent,  made  it 
still  more  explosive ;  and  5  per  cent,  produced  a  violent  explo- 
sion. The  total  quantity  of  gas  and  air  mixture  was  little  more 
than  a  cubic  foit.  In  the  second  set  it  was  shown  that  the 
return  air  of  a  mine  containing  2  [icr  cent,  of  tire-dauip  became 
inflammable  when  coal-dust  was  added  to  it.  In  the  third  set 
the  explosion  of  a  mixture  of  air  and  fire-damp  was  made  to 
raise  and  ignite  coal-du-^t  vcattcrcil  along  the  floor  of  aji  artificial 

gallery  70  or  80  U:-:  1  n^,  and  14  inches  square  inside.  The 
ame  of  the  fire-damp  explosion  alone  was  found  to  be  7  feet  or 


8  feet  long  ;  the  flame  of  coal-dust  in  pure  air  was  35  feet  or 
40  feet  long;  and  the  flame  of  coal-dust  in  the  return  air  em- 
ployed in  the  first  set  of  experiments  was  80  or  90  feet  long. 
I'he  publication  of  the «  results  called  further  attention  to  the 
subject,  and  aAer  the  Seaham  explosion  the  Home  Secretary 
requested  Dr.  Abel  to  hiqaire,  amongst  other  things,  into  the 
influence  of  coal-dust  in  promoting  that  disaster.    Prof.  Abel 
made  experiments  near  Winn,  aad  obtained  results  similar  in 
kind  to  the  author's,  but  dimrent  in  some  respects.    In  July  of 
the  present  year  the  author  made  experiments  with  apparatus  of 
the  following  description :  A  sheet-iron  cylinder  6  feet  long  by 
2  feet  in  diameter,  closed  at  one  end  and  open  at  the  other,  nad 
its  open  end  bolted  to  a  wooden  gallery  i«6  feet  long  by  2  feet 
square  inside.  One  end  of  the  wooden  gallery  was  thus  closed  by 
the  sheet  iron  cylinder,  an  ex  plosion  chamber,  and  tbeotherend  was 
open.  Sixsheetsofnewspaper  were  placed  between  this  open  cod  of 
the  expla^ion  chamlier  and  this  f;.allery,  and  a  tijjht  joint  was  en- 
sured by  uieaas  of  screws.  Rather  Ic-s  thin  2  culdc  feet  of  fire- 
damp was  carefully  measured  and  intrmluccJ  into  the  ex]di>-.ion 
chamber.    The  w 0  ideii  ^;nllL■ry  conlainol  only  pure  air.  The 
air  and  fire-dani[i  conlaincsi  m  the  explo  i  in  cliandn-r  was  tho- 
roughly mixed  by  means  of  an  ap]ir  ijinalc  nieelianical  arraoge- 
mcnt,  and  the  mixture  was  cxpl  hJcJ.    The  cxpl  j-i  -n  bur-t  th* 
.sheet,  of  pajicr,  and  the  resulting  flame  travelled  aKiut  t2  feet 
or  14  feet  almi;  the  gallery,  and  a-,  suddenly  disappeared.  The 
gallery  u.is  then  -trcwed  wiih  a  layer  of  ihc  coal  du,t  from  \  inch 
to  \  inch  thick  al  mg  it-,  floor,  and  some  was  placed  on  shelves 
w  hich  stood  in  ^ct^  of  three,  one  .above  the  other,  at  distances  >\ 
10  feet  from  each  uther,  alon.;  the  gallery.    The  same  arrange- 
ment as  before  w.u  llien  made  in  rejjaril  to  picinring  fur  a  fire- 
damp explo..ion,  exactly  the  -.ame  ^luansity  of  fire-damp  Ijcing 
measurcil,  mixed,  and  cxjil '  dol.     Ky  ihi-  ci:il:.i-io:i  of  th<-  f;.-c- 
danip  mixture  the  cial-dust  was  raised  in  a  cl  li  i  rhr  lU^lv  ut  'he 
whole  lenjjth  of  the  gallery,  part  of  it  wa>  viro'ectrd   ait  int  .  -iae 
air  to  a  lii-tance  of  20  feet  or  30  feet  licy  in  l  the  end,  and,  2.'.'.zz 
the  la|>^o      .111  ap.iti.ci.i'i  If  jif.  r\  .i'.  <  f  ;:nu-,  the  flame  found  its 
\iay  to  tlif  end  'if  ihe  fjallcry  and  Hashed  out  through  llie  cliui 
of  du  ;  to  a  i^re.atL-r  ir  less  d;-lance  .iccordin;;  to  circumstances. 
The  grcate-i  len;;th  of  llame  thu--  obtained  v,  ith  coal-du^t  and 
pure  air  was  147  feet  on  one  occasion,  and  fr  mi  10a  feet  to  140 
feet  very  often.    He  considered  that  thc-.c  results  proved  in  the 
most  convincing  manner  that  coal-dust  formed  an  inflammable 
mixture  with  pure  air,  and  they  settled  once  for  all  the  questioa 
a«  to  how  an  explosion  in  one  district  of  a  dry  and  dusty  mitir 
could  penetrate  to  the  mo.st  distant  ports  of  e%-ei^  other  district 
of  the  workings  in  die  .same  mine.   I>  coadBSMB  the  author 

r':eof  the  necosiqr  of  keeping  the floon  of  oues  iasmg,  waA 
lesaenfaig  the  danfenos  mflaenee  of  eoal-dost. 


SECTION  C— GlOLOOY 

A  prtlimiHary  Account  of  tk$  Wtrtbuttf  DnttrrU/tmrn  Cur 
in  Cnwm  dwku  4mmt,  Ittt,  hv  1.  B.  Poakon,  1C.A., 
F.G.S.--I>owhcrhollaB  Cafe  ia  law  rattaboe*  Ae  eea,  hetweca 
Ameliile  nod  Kilsoey.  Ita  month  b  merdy  a  611  in  die  nof  of 
the  cav^  which  stretches  tnm  eHher  end  of  the  fisanre  thus 
fcfiaed.  The orijlMlnoiithia not Bowtri-Alb  but  b probably 
tobelbandatthemt  of  a  slope  to  the  MOth.  Doiuib  mntt 
of  ita  course  the  chamben  and  Msnges  of  the  cave  aro  not 
separated  bv  any  great  thiekaesa  of  rock  firam  the  grawid  ahoie^ 
and  tbu  other  Ms  mint  be  ei^ected  to  occur.  TTie  ea  tern 
divi-ioa  of  fte  cave  b  ahoat  450  feet  long,  and  has  three  fine 
chambers  separated  bv  two  passa2es,  thefint  TCty  abort,  and  the 
second  very  long.  This  division  ends  tinder  h^  ground,  ar.d 
the  true  mouth  must  be  in  the  oihcr,  or  western  cave.  Tiie  last 
chamber  is  characterised  by  mechaiiical  dcp>  its — blocks  of 
limestone  fallen  from  the  roof  and  a  stiff  brown  clay  beneath.  In 
tlie  other  chambers  and  pnMMget  are  chemical  deposits— hani 
and  soft  stalagmite.  The  western  division  is  smaller,  but  also 
contains  three  chambers  and  two  passages.  It  must  be  about 
250  feet  Ion».  Chemical  dcpo  its,  with  some  falls  from  tlie 
roof,  .are  present  through  lui.  In  foruier  «  orkings  by  Mr.  Farrer, 
Mr.  Denny,  ami  Mr.  Jackson,  the  first  chamliers  uere  explordl 
i  in  their  surface  hfUl  at  least,  and  here  were  found  thenumm  u» 
.  meUl  and  bone  onMmenls  and  implemenls,  t-  gcther  w  itb  the 
bones  of  anlmabnanally  found  in  the  historic  layers  (of  Romaso- 
j  British  age)  in  caves.  The  second  passages  have  .al  o  been 
,  worked,  and  paitof  the  second  chamber  on  the  eastern  side. 
I  Other  parts  of  the  cave  eppcar  to  be  quite  nntouched.  The  great 
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1  wnking  the  cave  is  the  removal  of  the  JSris  to  pre- 
vent its'interfcrin};  w  iih  further  work.  We  therefore  put  u;'  a 
windlais  over  tlie  ea-tcrii  eii'rancc  ar.d  cleare<l  a  wav  f  r  barrows 
through  the  lalu^  below.  Beneath  ihe  talus  the  lilack  i-:uth,  in 
which  rciii.iins  had  h««n  previously  fuuml,  \i.is  ■-cen,  ninl  many 
articles  of  Kk.iiian  age  were  talcen  fn  m  it.  Chauil  cr  III.  was 
ni:irkcd  iriti)  liarailcl-,  arirl  '.hebC  into  ^'j^larcs.  In  the  centre  we 
sank  a  ihaft  and  passed  through  the  following  layers: — (l) 
KomarK'- Brituh  Mjrr,  a  black  earth  with  pottery,  ornaments, 
S:c.,  and  nuriicrous  !x)i  es,  usually  from  J  to  2  inches  thick; 
(j;  /:,;'\njii  jt,ihi.,ttiit(;  al;  ut  6  inches  thick,  in  one  jilacc  con- 
tajtnng  the  bones  of  a  dog  or  small  wolf;  (3)  soft  Ualaemite  4 
inches  thick  ;  (4)  hardish  iAt/a^'mt'/V  6  inches  thick  ;  ($)  soft  italag- 
miu  2  feet  6  inches  thick  ;  (6)  ttij^ brmm  clay  with  larce  an^tar 
blocks  of  limestone  fallen  from  the  roof  firmly  imbedded  m  it. 
This  layer  was  8  feet  deep,  as  far  as  «  e  saw  it.  The  hit  two 
feet  we  laminated  and  contain  smaller  blocks.  At  the  depth  of 
abont  ii  feet  from  the  surftce  we  came  upon  part  of  the  solid 
limestone  floor  or  side  of  the  cave^  slopinf;  steeply  dowamids. 
There  were  no  indications  of  a  chox^  in  toe  mlHW  ni  the 
deposit  at  the  innction  with  tlwlifiwtom^  nd  titt  daj  ippHH 
to  axlenid  orach  deeper  than  tin  Intl  at  prawnt  reacliM.  Thm 
bebw  the  rtalagmiie  pwdy  nuBchaBkal  dcporits  succeed,  ai^a  no 
Uocu  m  foBwl  abom  llris  DOriion,  although  the 
lM»beeaieaiMc4oferft]nBtr«rtor  thcfloor  of  the 
No  tiacw  of  n  fiwoa  kava  Decn  aa  yet  ftmnd  bcloar 
the  fint  hardish  slal^mite;  indeedallthe  deposits  passed  thnxeh 
tadowdwitalagniiteindhatetbeiianMr  pnieiiee  of  ■  at^hui* 
in  which  the  great  thickness  of  dw  ahrarhr  accunwIatwL  FvOer 
worit  was  stopped  by  the  heavy  ram  whin  flooded  the  dwft  di^g 
in  the  day.  It  is  interesting  to  note  that  the  former  coadHian 
of  Cliamber  II.  is  identical  with  the  present  state  of  the  third 
chamber  in  the  preponderance  of  mechanical  over  chemical  de- 
posits. The  change  from  mechanical  to  chemical  deposits  was 
probably  ])roducea  by  a  change  from  accnmulation  in  still  water 
to  accumulation  in  running  water.  Possibly  also  the  absence  of 
blocks  fallen  from  the  roof  in  the  stalagmite  may  be  due  to  the 
bicarboruite  of  lime  contained  in  the  water  which  percolated 
throngh  the  roof,  cementing  to^sether  the  lime>toite  blocks.  The 
absence  of  this  cement  when  the  clay  was  deposited  may  be  dae 
to  the  absence  of  solvent  power  in  the  water  which  then  perco- 
lated through  the  roof.  For  the  carbon  dioxide  wcMiId  tMt  be 
evolved  fro'n  a  soil  deficient  in  onanic  mutter,  as  the  soil  cover 
ing  the  Yorkshire  hills  for  a  period  lon^  after  the  Glacial  period 
must  have  bccB.  The  author  eipressrs  his  best  thanks  to  Mr. 
J.  K.  Tennant  of  Kildwick  Hall,  Leeds,  and  to  Mr.  J.  k.  l^d  y 
of  Carleton,  Skipton,  who  gave,  on  behalf  of  the  Dake  of 
Devonshire,  the  )«riui-sion  to  work  the  cave,  and  further  aided 
with  kind  help  and  advice  all  through  the  work. 

On  A:ltto>iii!it!  /'/  .•.,'(,  .1  i\'r-^i  .Stvtus  of  Ctrtd front  tht  Oligo- 
cent  oj  iirixkcnhurst,  by  I'rof.  I'.  Martin  Duncan,  F.  K.S. — The 
author  dc-cribed  the  characters  of  this  coral,  ))lac.iij^  i:  in  the 
genera  establi  lied  to  include  certain  corals  from  the  West  Indies 
and  some  drcd:,'<d  \\y  in  the  Carribcan  ."~ea  by  Ciuni  Pnurtali-s. 
He  referred  to  ihi;  j^cnu^  M.ndre|iora,  which  live.,  in  twenty  to 
twenty-five  faihouis,  74°  I  r^hr.  tenijit-rature,  reef-building  c  iral, 
or  on  banks  m  a  turbulent  sea,  1  he  sjjccimens  arc  [generally 
rollcti,  but  s<ime  are  absolutely  jierfcct,  and  clearly  give  the 
histon  of  the  |>by-ical  conditions  of  the  dose  of  the  Iu>ccne 
period  in  1  lie  ^  >itn  of  England,  wliidi  ften  nteibhied  die  dinate 
of  the  Bermuda^. 

Ontkt  FortnaSicn  of  Coal,  liy  F..  Wcihcred,  K.C.S.,  I'.C.  S.— 
The  author  consiilcrs  (i)  thai  c<i.il  was  not  formed  frum  vr^cta- 
tion  of  the  I.cincl<'dc:i'  r^  lid  tyi*,  and  that  therefore  the  ."stigmaria 
found  in  the  uiulerclays  are  not  the  roots  of  the  vc^ctati  iu  which 
gave  riic  to  the  coal;  (2)  that  the  varietic^  <!  1  and  the 
change  which  somc'imc-  take^  place  in  one  and  iho  same  seam 
are  not  due  to  nict:^  :  ur;if  i m,  nor  are  they  dependent  ujx)n  the 
contorted  stateof  the  ur.  oundinjj  strata,  but  arise  from  the  greater 
or  less  chemical  dccoui]. .  iiion  of  the  vegetable  mass,  influenced 
by  the  circumstancis  under  which  it  was  submerged.  On  the 
land  grew  the  vttjetation  of  the  )>erii.d,  represented  by  the 
Lepidotlendron-,  Mgillarii,  Cnlamito,  &c.  As  the  Kind  .sank 
ana  the  waters  encroached,  the  land  vcgciraii  n  was  gradually 
washed  away,  but  the  roots  remained  in  many  cases,  and  those 
which  oflfercd  the  greatest  reistance  to  decay  are  the  ones  pre- 
served in  a  fossil  state— hence  the  occurrence  of  Stigmaria.  As 
the  waters  advanced  the  ground  would  become  swampy,  and 
~i  we  might  expect  to  see  spring  up  reeds,  mosses,  and  other 
I  suitable  to  the  dnqged  eondhioa  }  it  ii  to  vefetation 


of  this  l.ind  that  the  author  ascribes  the  formation  of  coal. 
With  a  view  of  a'certaining  whether  the  chemical  composition 
of  the  beds  which  overlie  a  scam  of  coal  which  has  changed 
from  bituminous  to  anthracite  al.so  changed,  the  Welsh  "  nine- 
feet "  seam  was  selected,  which  near  Canli!!'  In  •-t.uii  bituminous, 
and  at  Abcnharc  becomes  anthrncite.  .S]  ccimcns  of  the  over- 
lying strata  were  sc!ti.Ti]  fi  in  the  tun  disiricts  at  each  foOt 
above  the  coal  for  five  feci  ;  these  wore  ;itialj  scd,  and  it  was 
found  that  the  beds  from  near  CarditT  were  con  i  lenl  ly  more 
argillaceous  and,  as  a  whole,  less  fcrnigin.ous  th.m  tiio-sc  at 
Aberdare. 

On  Iht  PtJaotoit  Rockx  of  North  Da  cn  and  Wat  Somerset, 
by  W.  A.  E.  Uaihcr,  F.G.S.,  Geological  .Survey  of  g-£»«H 
and  Wales.— The  clasaficatkm  adopted  is  as  follow  s : — 


LOWER 
DEVONIAN 


MIDDLE 
DEVONIAN 


UPPER 
DEVONIAN 


FOBHMD 
'  GXITS 

Lynton 
Beds 


Hancmam 
Ckits 


iLrKAOomt 
Slatbs  fass- 

IMC  WTO 
MOkTB 

Slatis 


PtCKwnx 
Down  Bsds 


Baggy  Beds 


PiltohBi]»< 


'\  limcslon 
grcenidi 
V    ose  slate 


Red  and  purplish  grits,  fine- 
grained, and  in  ]daces  sili- 
ceous. 

Grey,  evcn-be<ldcd,  and  jointed 
grits,  grey  schists,  and  schis- 
tose grits  with  films  of  calca- 
reous matter. 
Coarse'  white  qoartzose,  red- 
speckled  grit,  in  and  upon  red 
and  grey  rather  fine-ftained 
grits  as.sociated  with  Aaiy  and 

slaty  beds. 
Grey  and    ^ilvcry    slates  and 
shales  with  arenaceous  films, 
and    inipersislent    binds  of 
inc  passing  into  pale 
i>  unfoMiliHraHqaarti- 

ose  slates. 
Indian-red  slates  vpon  red, 
green,  and  grey  grits,  with 
focal  purple  slate  basement- 
L>eds  passing  into  the  Morte 
slates. 

Green  slates  with  Lingqula ; 
brown  micaceous  grits  with 
Cucullaa,  ]>ositions  of  these 
horizons  apparently  icveficd 
near  Wiveliscombe. 
BlaLsh  and  greenish  j^cy  arplla* 
ceons  slitcs,  with  occasional 
thin  films  of  limestone  and 
masses  of  grit  (as  at  Braunton, 
Ac). 

The  Fore1an<l  Grits  occupy  an  area  (superficial)  of  thirty  square 
miles,  extending  from  Coanteslmry  to  Dunsier.  The  Hangman 
Grits  form  the  range  which  includes  I >iinkery  Beacon,  also  the 
whole  northern  part  of  the  'juantocks.  Their  relations  to  the 
Ilfracombe  Slates  arc  much  ci  mp'iLateil  by  faults  around  Croydon 
Hill  and  on  the  Quantocks  ;  .iv  l  ;!ie  i  rrvalencc  <if  grits  in  the 
IlfracomlK?  series,  whilst  indicative  of  litlioh);^ical  as--!niil.itii>n, 
makes  the  boundary  rather  indefinite. 

On  the  Chinadf !  <'t  the  "  l.aitsJir.^it  f.ii.  >  initt-"  (AfiHericririus 
Pratii,  Gmy,  ];  ), '  by  V.  Ilerlierl  C.irp, vi.  r,  M.A.— The 
"  Ijinsdown  Kncrinite  '  i'-  a  -.liecies  of  Mii'/eru  r  inns  (Af.  Pmlii, 
Gray,  sp.  —  AftMriuus  o/>,i'nt<-u;,  Gddfuss)  from  ihe  (Ireat 
Oolite  on  the  top  of  I^an^down,  near  Bath.  It  i^  rcni.arkaljlc 
for  the  very  great  variation  in  the  characters  of  it^  stem  and 
calyx.  The  former  may  reach  50  mm.  in  length,  and  consist  of 
seventy  di'coidal  joints  ;  or  there  may  l>e  Ic-s  than  ten  joints,  the 
lowest  of  which  is  ruunded  off  below,  and  its  central  caual  do  ed 
up.  X'.irinu-.  intermediate  e mditions  may  occur  between  these 
two  extremes,  while  in  some  s]*[^iinrns  there  may  be  only  two 
to  four  stem-joints  ;  and  in  one  ca-c  the  whole  -teni  i-.  repre- 
sented by  a  slightly  c<jnvcx  inijicrf  irate  pl.iSe  i  n  which  the  ba-  cls 
rest.  This  specimen,  taken  l  y  itself,  wi  uld  be  naturally  re- 
garded as  a  Ccnuitiihi  of  ;ii:va:)Ce<l  a^e,  in  which  the  cirrhus- 
socket-  h:id  di--:-ip]  1  ..n  i!  Ir  nu  the  centre  dorsal  just  as  they  do  in 
the  recent  .■idtriomitra  Jiiicni.  I  he  general  ap^^arance  of  the 
calyx  is  very  similar  to  that  (A  Pcnl'Urinut  irpHlle-T/umtom 
from  the  North  Atlantic.  But  it  is  remarkable  for  the  number 
of  small  intercalated  pieces  which  it  may  contain.  The  tiasels 
are  frequently  separated  from  one  another,  or  from  the  radials, 
by  minute  plates  which,  while  regularly  developed  all  round  the 
calyx  in  some  specimens,  are  entirely  absent  in  others.  The 
nearest  alUca  «f  M.  /Mtfaeem  tn  be  JV. 
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Bmhiamns  and  M.  Nildotiamu.  It  stands  on  tbe«xtriine  limit 
of  the  Kenti!,  connecting  it  with  Ptnlaerimu  on  ihe  one  hand, 
and  with  the  free  Ctmahdidm  on  the  other.  It  Li  thus  a  sTuthetic 
type,  as  would  natanlly  be  expected  from  its  geological  jkj  :ii  iw  ; 
for  it  is  probably  the  earBest  known  species  of  the  gcnu>,  cxccut 
perbapii  for  two  doubtful  LiaiBie  Sonoi^  whicli  an  kaowa  only 
tjf  Uolated  plates  and  steB-joiats. 

ObservationiomthMtm  T^ttt  «f  OmMmii  Beds  tf  the  British 
JsUs  (the  CaUdommM  mid  HSitrm-Ctmbrian),  amd  tit  CMdUiuu 
under  which  tkty  vmv  rtspttHody  D^iitd,  1^  Prof.  Edward 
Hull,  LL.D.,  F.R.S.— In  this  paper  tne  author  pointed  out  the 
distinctions  iu  mineral  character  between  the  Cambriaa  beds  of 
the  North-Weit  Highlands  of  Scotland,  and  their  aasuned 
reprcscDiaiive  ia  tbe  east  of  Irdand  and  North  Walea^  In  the 
former  case,  whidi  included  the  beds  belonging  lo  tiM  "  Cale* 
douian  type,"  the  fonnatioa  OMKitts  of  red  or  purple  ■jawdtfone* 
and  conglomerates ;  in  the  latter,  which  inchided  the  beds  be- 
longing to  the  "  Hibenj>- Cambrian  type,"  the  formation  consists 
of  hard  green  and  purple  grits  and  »Iatef,  contrasting  htrongly 
with  the  former  in  structure  and  i^ipcanuwe^  lliaewfeKiice-', 
the  autlur  c  ju>idered,  were  due  to  depottliOB  in  diiliBet  baaiiu, 
lying  on  either  »ide  of  an  archaean  ri(|(e  of  erf itaUiae  rocks, 
which  ranged  pobably  from  Scandioavla  throiigh  the  central 
Hiritlamlf  of  bcotlana,  and  included  the  north  aiui  \ve^t  uf 
Island,  with  the  counties  of  Done^,  Derry,  Mayu,  bligo,  and 
Galwaj,  in  all  of  which  the  Cambrian  beds  me  afatCBl,  so  that 
the  Lower  Silurian  repose  directly  and  naeoBkfbnnablT  on  the 
oyitallhie  rocks  of  Laurcniian  age.  As  MWIHlWial  etldeDee  of 
the  existence  of  thu  old  rid^e,  the  aitthor  showed  that  when  the 
Lower  Silurian  beds  were  in  ooiuae  of  fooution  -.rcfaaean 
floor  along  the  west  of  Seo^aad  modt  haw  t.iui>t:d  upwards 
towards  the  east,  but  he  a|Med  witfi  Praf.  Raaamj  that  die 
cnr&talline  rocks  of  Ae  Ooler  Hcfaridca  fomied  die  western  Emit 
of  the  Cambrian  area  of  deposition,  and  that  the  basin  was  in 
the  form  of  an  inland  lake.  On  the  odwr  hand,  louUiiii;  at  the 
fossil  evidence  both  of  Ihe  Iciih  and  WeUi  Cambrian  beds  he 
was  of  opinion  that  the  beda  of  dni  barin  woe  in  the  main,  if 
not  alt  igcihcr,  uf  marine  oriein,  and  that  the  bufai  itself  had  a 
greatly  wider  range  eaatwaiu  and  sonthward,  die  oldaiduean 
ridge  of  the  British  Ides  fanning  but  a  snaD  portion  of  the 
original  mai]gin. 

Ona  DisctTYryo/FostU Fishes im the NtVsXedAmdUsmtf Not- 
tingham, by  £.  WiUon,  F.G.S.—Theandiorealled  die  attention 
of  the  Section  to  a  treeent  discevciy  of  fosd  fisfaea  in  dw  Lower 
Keaper  Sandstone  of  EogfanulF-«  cfacumlaneeof  Nlwientfatity 
in  itself,  apart  from  any  jpabeonlolo^eal  resuHs,  to  deserve  at 
IcMt  a  pasting  notioe.  Dnriag  the  construction  of  the  Leen 
Valley  Outfall  Sewer  in  1878^  *  Kawrhably  interesting  section 
was  given  by  the  tonnellinf  driven  throogh  Rough  Hill,  or  Col- 
wick  Wood,  near  NottingUB,  lowing  toe  lower  beds  of  the 
waterstoncs  resting  on  a  denuded  sutfaoe  of  die  ''Basenient 
Beds  "  of  the  Keuper.  TlM'lowest  stiatnm  of  due  wMcrstone 
was  a  sandstone  abont  a  foot  tUek,  with  sbtshs  of  nd  and  green 
marl,  and  a  team  of  pebbles  at  the  base.  The  fishes  occurred  in 
this  bed,  and  chiefly  in  a  ibin  seam  of  red  mad  overlying  the 
pebbly  scam  at  the  very  tiottoB  of  tile  Watsrstonet ;  they 
psesent  in  large  Diuubers,  as  if  in  n  shoal,  filr  «  dittaaee,  in  the 
liae  of  section,  of  abont  .tUrty^thne  feet.  The  spedmens  ob- 
taiaed  have  been  cnamined  by  several  competent  aathorides,  but 
unfortonatelythehr  state  of  fiescnadoa  b  so  bad  diat  noddng 
certain  can  be  made  ont  as  to  tkdr  fnndes  soologicsl  aJRnides. 
Dr.  Traquair,  however,  believes  that  Aey  probably  bdoog  to 
some  species  new  or  old,  of  the  gems  •SnHSMMAsr. 

Glacial  SecticHS  at  Yerk,  and  their  Rdtstim  the  kUtr 
Deposits,  by  J.  Edmnnd  Claric,  B.A.,  D.Se.,  F.G.S.— The 
\'ork  .area  chiefly  coasbts  of  gladal  bed«,  which  form  die  high 
ground  and  variott*  extensive  low  tracts  more  or  leas  trsmote 
from  the  Ouse.  Glacial  depMnians  ham  been  filed  «p  widi 
brick-earths,  and,  in  exceptional  casSs,  pea^badA  Whore  die 
river  channel  i-  narrn»  ed  below  the  dty,  the  ereits  of  die  banks 
are  capped  with  graveU.  The  peat-bcds  of  Campfasshon  Potid 
and  part  of  St.  ^Hti's  S<|uarc  rc-t  on  the  levels  covered  with 
brick>earth.  Near  Ouse  Bridge  a  peat-bed  CO  feet  down,  at 
Bntt's  Brewery,  has  been  called  interglaeiari  Lut  the  beds 
above  it  cannot  poMtively  be  asserted  to  be  glacials  for  at  Ihe 
waterworks  similar  beda  appear,  in  which  {dant^rools  were  de> 
teeted  ao  feet  down.  The  fbttowing  sequence  of  ilie  beds  can 
beesUbUshed:— 

Brkh  etrUu.-'tiX  die  Harrogate  Signals  a  quarter  of  a  mOe 
farther  Mith,  the  jniKtion  of  the  q^per  bed«  with  ghefaJ  (or 


probably  ghusal)  beds  is  seen.  At  a  few  ptnats  bosses  of 
boulder  day  protrude  even  here  through  the  upper  beds  whilst 
elsewhere  depressions  are  filled  with  bnek-days,  now  extensively 
M-orked. 

GVntnii;— The  gravel  beds  at  Fulford  and  on  the  opposite 
side  of  the  Onse  are  nnich  alike.  The  bed.  are  irregular, 
roughly  stratified,  with  boaMers  of  a  quarter-ton  wek^ht.  'Ilie 
stones  are  pieeiady  the  same  as  tho>e  in  the  boulder  clay  ;  some 
limestone  boulders  are  still  striated.  At  the  gravel  pits  now 
being  worked  on  the  Bishopthorpe  Road  a  metatarsal  of  Z/rsau 
spelaut  (or  U.  arttoi^  was  round  this  spring.  There  seems  to 
be  no  previous  reescdof  aaf  eamhrasons  rensins  firona  this 
neighbourhood. 

Glacial  5i«MMK— The  deepest  eladal  sections  were  some  marie 
in  drainage- work  at  the  Friends  Retreat,  in  1876,  a  drift,  650 
feet  long,  anting  through  the  hill  from  north -we»t  by  west  to 
aonth'east  by  east    At  the  highest  point  this  was  47  feet  below 
the  surface.   Shafts  were    unk  every  50  feet.    Nothing  hot 
glacial  beds  were  met,  t^ugh  boulder  clays,  gravelly  b>cds  ."Uid 
»and  bed<.    The  latter  were  \'ariou>ly  inclined  and  much  cut 
up,  rarely  continuing  any  great  distance.    Indeed  everything 
pointed  to  the  whole  mass  being  made  np  of  independent  partly 
heaped  and  piled  against  each  other.    The  largest  boulder 
brought  ap  weighed  about  6::o  pounds,  which  is  as  much  as  any 
seen  near  York  in  situ,  except,  poi.'-ibiy,  one  still  to  be  seen  on 
the  Mount.    Some  of  those  in  the  nraseum  grounds  nmst  weigh 
more.   Among  other  stones  two  lumps  of  emu  were  brought  up. 
The  most  extensive  series  of  sections  are  those  on  the  rite  of  the 
Kew  Goods  Sta'ion.    For  this  a  level  was  obtained  four  noes 
or  so  in  extent,  and  3  to  12  feet  below  the  old  surface.  Un- 
fomumtely  there  are  no  records  of  the  sections  made  in  this  port. 
The  stones  found,  though  inehiding  many  from  the  Lake  Dis- 
triet,  duefly  come  from  the  Carboniferoas  beds  of  the  West 
Riding.    Limestones  are  asnally  scratched  and  often  beaatifnlly 
poli!>hed.    At  aU  the  places  mentioned  occasional  specfaneas 
occur  from  lias  ard  Oolite  beds,  $0  that  an  eastsity  mh  most 
have  sometimes  counteracted  the  prevailing  set  frcnn  die  west. 
Thc>e  glacial  beds  approach  nearest  to  the  pnrpte  boulder  day 
of  Mc-^^rs.  Scarles  V.  Wood  and  Harmsr.   Fkwting  ios^  how^ 
ever,  rather  than  the  mondtie  frefmit  6f  an  iee-sSce^  seeats 
be>t  to  account  for  the  mixture  of  tongh  bouldcr-days  with  bsdt 
of  Ixialder:,  gravel',  and  enrrent-bedded  sands.    The  pos^ 
glacial  dcposiu  are  worked  to  depths  of  30  feet  and  more ;  hi 
the  river-bed  they  may  exceed  50  feet.   The  river  i>  now  60  or 
70  feet  above  its  nre-glaaa]  bed,  and  probably  40  or  50  above 
the  level  to  which  tt  first  cut  down  in  die  opening  of  tite  post- 
glacial  epoch. 

The  Devow-SUtirtitl$  fitnm0Htf  hf  Pr  f.  E.  I  lull.  LL.D., 
F.K.S.,  &c. — The  beds  which  the  author  prop  >sed  to  gtoap 
under  the  above  designation  are  fbond  at  Various  parts  of  ne 
British  Isle5,  and  to  a  sUght  extent  on  the  Continent.  The  fsr- 
mation  is,  however,  eminenllv  British,  and  occurs  under  1 
local  names,  of  which  the  following  are  the  principal 

EMOtAMD  AMD  WALtS 

AiwiiiMnr.— "The  Foreland  Grits  and  Sktes," lyfaig  bdow 
the  Lower  Devonian  beds  ("  Lynton  Beds"). 

Welsh  Borders.— "Iht  passage  beds  "of  Mordiison*  above 
the  Upper  I.udbw  Bone  bod,  and  including  the  Downton  Sand- 
stone, and  rocks  of  the  Ridge  of  the  THehng.  These  bedafan 
the  connecting  link  between  Ihe  Rsluarine  Devonian  beds  of 
Hereford  (groerally,  but  erroneon.<ly,  called  the  "Old  Ked 
Sandstone  ")  and  the  Upper  Silurian  Series. 

Smth-East  of  EnHand  (Sub-Cretaceous  district).— The  author 
asramed,  from  the  borings  at  Ware,  Tumford,  and  Totieilhsn 
Conit  Road,  described  by  Mr.  EdMridflew  that  the  Devrao* 
Silnrisn  beds  lie  concealed  between  1\inRird  and  Totteahsn 
Court  Road  on  the  aoudi,  and  Hertford  on  the  north. 

IKILAMD 

South.—**  The  Dingle  Eeds"  or  "  GlengftriirGrils  and  Slaiss" 
lying  conformably  on  the  Upper  Siluian  bed^,  as  seen  u  tte 
coast  of  die  Ditwie  promontory,  and  overlaid  oneonfbrmsMy  ly 
either  OU  Red  Sand-.toae,  or  LowerCaiboniferaus  bedi^  njxo 
to  is,aoo  feet  in  thicknes*. 

AVrri.— "The  Fintona  lied  ,"  occupying  large  trads  of 
Londonderry,  Monaghan,  and  Tyrone,  resting  uneonfamoA^ 
on  the  Lo\ver  Silurian  beds  of  Pomeroy,  and  overlaid  anesa* 
formably  by  the  OU  Red  Sandstone,  or  Lower  Carbouifswai 
beds,  5000  to  6000  feet  In  diiekness. 


 -  —      Digitized-by  Geogtc^ 


NATl'RF 


•197 


SOOTIAIO* 

JMA.— Bedsof  the  so-adkd  "Lmnr  Old  Red  Sudrtoae" 
with  fiih  ud  GniiliGcui%  io^M  in  Prof.  Gcilci^t  *•  Ukc 
Omdle,  Lake  Calwloiih,  and  Chevior,"  wdwtofaif  ■mcbo- 
fnrntthlf  di*  Old  Red  Saadstome  and  Lower  CakUcnw  Sand- 
stane,  and  Kattn^  aiieoiifonnaUy  oa  Older  Onrttalline  racks. 
Tbickaeis  ia  Cfcitliwia  abont  tdbSOD  feet.  Tac  aathor  caa- 
ridered  (bat  all  tbew  bed*  wcce  lepttMBtakive  of  one  aaodier  In 
tiaM,  deposilcd  under  hcmrine  or  ettuariaecoadUMHU,  and,  as 
their  n»ine  Indicated,  formingacrait  graapinlenaediate  between 
tbe  Siiurian,  on  the  one  hand,  and  Uie  Devonlail  «a  the  other. 
He  also  snhmiucd  that  their  imcortaac^  a«  faMBeatcd  tqr  their 
great  derelopinent  ia  freUnd  and  Scodaad,  entitled  them  to  a 
distinctive  name,  .'uch  as  that  proposed. 

On  l!t(  Disccntry  of  Coal-SuoSHra  undtr  Xrw  Red  Sandstont, 
and  on  tfu  to  called  Permian  Rotit  tf  SI,  IleUns,  Lancashire, 
by  A.  Strihan,  M.A.,  F.G.S,,  Geological  Sur>ey  .  f  K:ii;land 
and  Walec. — The  Tiiav  ha>  been  ]>eaetrated,  dariut;  ilic  feu- 
years,  by  three  cullierj-  >h3fi-.  ami  three  Ivireholc-.  in  the  ai  tiict 
bordering  the  St.  lidea's  aad  Wigan  C'>al  fields  on  the  ^outh.  It 
was  thinner  than  might  liave  been  expected,  while  the  Permian 
fonoation  was  altogether  absent.   Thi>  bticr  ronuaiion  wa-s 
belie  red  to  underlie  the  Trias,  but  to  be  <>\cil.i[)|>cd.  so  as  not  t  j 
appear  at  the  surface,  exec )>rin)^  at  St.  I !•  len'»  Junction,  where 
a  marl-bed,  and  a  soft  .■ar.<l-tonc  beneath  it,  30  and  90  feet  thick 
res;H'cllvel)',  and  iUj>pt)4eJ  by  Mc-sr^-.  Fiiiincy  and  Hull  t.)  be 
Tcraua'!  marl  and  Lower  I'erniian  >aiid-t' me,  «  ere  found  in  a 
quarr>-  and  a  well.    The  Bold  Hall  Colhrry  shaft,  at  abiut  one 
inile  fruin  llic  uutcrop  of  supposed  I'criiiiau  rocK.^,  proved  the 
shale  to  maiiitjiii  iti  thickncv,  but  the  s.inil-t  ine  to  1  c  57  feet  9 
inches Illy.     I  ht-  C'jnl-Mc.isUrcs  were  eiitercil  .>(  1S6  tcet,  and 
pcnetralcil  to  a  depth  iif  iSoo  feel  fr  nii  the  surface,  «ht  iithc 
rlorida  Mine  was  met  with.    Tho  red    l.iiiii  i^  dm  t  1  liif  1  n.i^ 
extendei!  to  a  depth  of  365  feet  in  the  C.UalMea  ures.  Tlie 
Collins  Green  Co'liery  shaft-,  at  the  iauie  di-lancc  from  the 
Louiwlary  of  the  Tria-,  t  ut  llin.v  luartci  s  .f  a  nulc  north-e.i-t  of 
Bold  Hall  Col  irry,  jJToved  the  -hale      Ik-  J2  feel,  .inJ  the  -and 
i.to:ie  44  feet  in  thicLncss.    'I  hc  latter  c^jiitaiiied  spherical  con 
cretioii>  iif  iron  pyritc>,  binding;  the  j,T-iiiis  of  -and  in  their 
original  po-ition  in  plain:,  of  hcddinj;.    ThcCo.^1  .Nlcasures  »cre 
entered  at  310  feet  to  inche-,  and  penetrated  to  Ihc  Flurida 
Mine  at  1667  feet  7  inches  fro:«  -urlac*.     They  «eie  red  fur 
152  feet.    The  dip  of  thj  mi  c.ilitd  l*eriiii.m  was  (  1  ilie  ■  uth- 
east  at  6'.  that  of  the  Coal Mc.i  ures  at  Jo'.     I  he  l|.ii,d  jcl. 
Colliery  shafts  (Lyme  Pit:-),  at  the  s.ime  di-lance  fr mi  the  1.  >iiii- 
dary  of  the  Tiia-,  are  one  iiiile  11  .r;h  ea  t  of  Ci  JHii-  Creen. 
The  slulc  and  sand-lme  h.id  liiuiini  li.  ii  here  t  1  9  feel  aad  7J 
feet  respectively,    llic  l.'o.il.. Measure  -  uerc  jKMelr.ilt.i  t  1  a  dejith 
of  97  feet  3  incllCs,  or  41  j  tcet  3  iiu  hes  frjin      lac  •.  In  the  -haft, 
of  tlu.t  and  the  Collins  <jrc  11  CulLery,  the  unc  itif  irii  ity  i.t  the 
red  sandstone  and  the  Co.il  .Mca  urc-  v  as  clea'l.  vi  ible.  The 
above  sections  sh  )w  that  llic  s.J  L.i  le  i  l  eimi  iu  ii.arl  an  1  saii  i- 
stone  thin  out  grauualiy  from  «e  t  i  j  c.i-t.  the  l>wer  ihiimuij; 
out  first,  and  not  the  upper,  as  iv.mld  have  Noen  the  ea  e  if  they 
had  been  nnoonfonnaoljr  ove.lapjicd  by  the  overlying  beds'. 
Tbey  aleo  thin  out  to  the  south,  as  proved  by  a  b.reh  lo  near 
Farawoflh,  three  miles  south  of  tit.  tleku's  Junction,  which, 
after  penetrating  124  feet  of  yellow  and  white  saudstone,  pa -ed 
through  3  feet  of  red  and  white  daft  3  feet  of  red  »an  I  i.  ne, 
and  enlered  puri>Je  maris  with  hands  of  limestone^  belon^in^  to 
the  Coal-Measnres.  The  ao  caU^  Pcrmkn  beds,  though  un- 
eoofonaable  to  the  Coal-tf easnre«,  an  qeite  oaoformaUe  to  the 
TUis  and  are  otMrli4iped  in  cnnseqnenee  of  aa  attemution  in 
thttteelves,  and  not  through  having  Miiered  denndalioa  bslbie  the 
IVbt  was  deposited  upon  then.  Consideriiif  also  Ihck  litho* 
logical  simihtfiiy  to  the  Tifaw,  it  leemstfaaldMrriloddbeelaHad 
with  this  forauuion  rather  than  wkh  the  Pengtiaa.  The  Pennian 
rocks  are  probably  ab  eat  wcit  of  Wanfagioa,  for  two  bote- 
holes  at  Fark»ide  aad  Wiawick,  commendiw  in  the  Ftebble  beds, 
ealcnd  the  Coal-Meaanres  at  391  and  341  net  respeedvely  with- 
out encountering  them.   The  Trias  coataincd  a  bed  of  shale 
about  30  feet  thick,  and  was  based  by  soft  aatd'ttone  with  twig- 
sba]>ed  concretions  of  iron  pyrites.    Like  the  spherical  nodules 
of  Collin.s  Ureeg^  diese  probably  owed  their  oripn  to  ^  action 
of  Coal-Measure  water,  with  &uJphi(ies  in  solution,  acting  on  the 
eoloariag  matter  (peroiide  of  iron)  of  the  Trie*.   The  Coal- 
Measures consi&ted  of  purple  andgreen  marls,  and  at  Winwick 
were  associated  with  lunestooe.    Iney.  and  the  .same  bod»  found 
ia  the  Famwoith  boiiag,  are  precisely  similar  to  the  wdl-known 
Whlston  Ifaneatone,  and  like  it  oonlain  the  Mkrpnmduu  tar- 


k'lhit  II  I  hese  limestones  arc  probably  the  cqutvalent'i  of  the 
Ar4«irl  limestone  series  in  tlie  Upper  Coal-Meastires  of  Maa- 
cbo-i<'r,'  and  may  be  found  to  be  underlain  by  represeotatiTcs  of 
the  coal  seams  which  are  found  in  connection  with  it.  Without 
doubt  they  must  tie  everywhere  underlain  by  the  whole  of  the 
[ir'xluctivc  .Middle  Coal-Mea-urcs,  but  at  a  ^eat  and  uaknowa 
depth,  though  there  is  rea-on  to  l>eUeve  lluu  the  tMehaeBef 
barren  measures  would  be  le^s  in  West  Laiicishire. 

Remai  ks  ufjn  Ihc  .Structure  and  CUuzification  iif  tke  Blas'cidea, 
by  P.  Hcrljcrt  Car]<ntcr,  M.A.— liic  author  and  Mr.  R. 
Etherid^e,  jun.,  who  are  preriarin:^  a  joint  memoir  iijiin  die 
blastoidea,  have  arrived  at  the  follow  ing  c  inclusions  rc5;>cctiug 
the  ^roup  :— It  is  very  doubtful  whether  the  ijenus  Pentremites 
occurs  at  all  in  liritain.  Some  badly-pre-erved  fragments  from 
the  Devonian  an  1  ihc  . Scotch  Garb  miferou-  are  possibly  rcf cr- 
adle ti  it;  l>ut  uinst  of  the  lilastoids  (he.sides  Codaiter)  which 
occur  in  the  Car^  oijifcrous  Limestone  belong  to  the  genus 
Gran,i\\rinus,  Troost.,  which  Ls  represented  by  some  -even  or 
eight  s;  ecic?.  Cu'nberland's  Milra  tliipiica  is  the  icpresentalivc 
of  a  neiv  -cnu«,  distingnishcil  by  the  ecceniric  p isitiun  <jf  the 
spiracles.  Codaster\Sk  a  true  l!l.v-t  id,  and  not  a  Cystid,  as  suf. 
poscil  by  Hillings.  The  .slit-iike  o|)ciniif.;-  >  if  its  hydrosjiires  are 
nearly  11  the  '-atne  level  as  the  ambuhicra,  which  do  not  conceal 
iheui  at  a,l.  In  the  ordinary  Idas;  id/s,  however,  ihcy  arc  below 
and  c mcealed  by  the  ambulacr.-,  m  r:,itiL;  cxtfrnally  hy  pores  at 
\  the  sides  of  the  latter.  There  &re  v  ri>JUs  intcro.ediate  forms 
between  these  tvvo  extremes,  in  which  the  hydrospiral  -lits  are 
more  or  less  c  mcealed  by  the  ambulacra,  but  arc  ]iariiaily  visible 
at  their  sides.    It  is  proposed  to  lO'oup  the  stjecics  thui.  distin- 

Siished  into  a  genus  PeniremiiiUca,  which  ii  represented  ia 
ritain  by  the  little  Penlremites  aeutus,  .Sowerby,  in  Belgium  by 
P.  caryephylla'w,  and  in  Spain  by  P.  Pailleti,  De  Vcmcnil,  for 
w  hich  last  the  name  Ptntmnitidea  had  been  already  propo  ed  by 
O'Oibigny.  An  arrangement  of  tbi^  kind  has  been  already 
sn^sted  by  Billing*.  I  be  diioveties  of  Rofe,  Wachsmnth, 
and  Hambacfa,  respecting  the  perforation  of  the  lancet-pieee  by 
a  longkediaal  canal,  are  confinoed.  This  canal  probably  lodged 
the  mtePiWsael,  which  mast  have  been  devoid  of  any  tentacidar 
I  extenaiow,  as  ia  some  Uolodnriaas,  end  In  the  anas  of  caitete 
OsMAnfo.  Kmbitioa  mm  cfiedea,  howeter,  by  awaas  of  the 
j  hydra^ircs.  The  pant  iMMlTfanidetilieaUes  of  the  ambu- 
lacra were  not  die  todtels  for  ue  atta^ment  «f  the  appcndjuef, 
but  led  doarwrards  into  the  hydrospircs  serving  to  iairoawe 
water,  whid  aiade  Its  u-ay  out  through  the  spiiadas.  The 
genitiildaeti  pnbiriii^  opeaed  iato  some  poitioa  of  the  hfdia- 
siprei,  as  tbqr  de  hMo  Ae  afaeJr  sinuar  stractans  or  the 
Opkiurmdia,  and  the  ofa  neie  diidSar ^ed  through  the  ipiwdta. 
Billmgs'  sutements  are  confirmed  respecting  tke  eiditeaae  ia 
many  sp.-cies  of  a  tinele  or  poasibly  doable  row  of  joialed 
appendages  ak>ng  each  side  of  the  ambalacra;  bat  these 
appendages  arc  not  hoxologous  with  the  pUuudea  of  the 
Cnnoidea.  In  perfect  specimens  the  peristome  is  covcxed  in  by 
a  vault  of  small  polygonal  plates,  any  defiaite  anangcment  of 
!  which  is  rarely  traceable.  Exten  ions  of  (hit  vault  were  coa- 
I  tinucJ  down  the  sides  of  the  aL-jbuhcral  grooves,  which  could 
I  thus  be  cl  »-ed  in  completely  and  converted  into  tannel:!,  as  ia 
recent  Crinoids.  Tbc  classitic-ation  of  the  Blastoidea  must 
depend  entirely  upon  morpholoj;ical  principles.  Merc  differences 
in  the  rektive  sizes  of  the  calyx  plates  are  of  very  little  syiitematie 
value  ;  and  differences  in  the  numlicrs  of  side  plates  on  givea 
lengths  of  the  ambulacra  are  abs^jlutely  worthless.  On  the 
other  hand,  the  structure  and  reUtive  1  ositions  of  the  hydro- 
spires  and  spiracles  are  morphological  characters  of  mach 
systema'ic  value. 

On  the  Extension  into  Estex,  Afiddlttex,  and  other  Inland 
CffUHtUf,  of  thf  AfumMey  and  U^eitleton  Bedi,  in  A'ela'ion.  to 
the  Age  of  certain  Hill-grarels,  and  of  some  <'f  the  Valleys  ct  tht 
South  if  Fnglant,  by  ),  Prcstwich,  .M  .\.,  F^K.S.,  Profes-br  of 
(leology  in  the  Univer-ity  of  Oxford. —  I  hc  author  gives  in  this 
pajjcr  the  rc-uU  of  oli-ervalions  co.nmenced  more  th.tn  thirty 
years  -ince,  but  delayol  publication  in  consequence  of  doubts 
can  ed  dy  tlie  c  iinplexity  of  the  pheno.iiena.  As  mentioned  in 
the  procciliii;.;  paper,  a  peculiar  group  of  land,  freshwater,  and 
iii.arme  l*ds  occupy,  011  the  Norfolk  c  ).tst,  a  zone  between  the 
Clnlle  t.ird  (  lay  and  the  Lower  Uoulder  Clay.  .As  we  proceed 
'  u'.'iw.iid,  Ihc  land  a  id  fre-hwatcr  conditi  m-  are  gradually 
eliiiiiii  I'.eJ,  and  marine  conditions  then  a'. me  prevail.  I'ojrly 

'  1  his  idtDb6ca(ioD  was  poiiitcd  out  by  Mr.  De  Ranee  in  the  Trtm*- 
Minrlisiiif  q«ol.8oc.lsriWai  ("  feitbsf  Wews of  Trisisk  Boriags  asar 
WafrjweB.') 
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maricfld  as  the  mariiw  evidenee  is  in  SnAblk,  fhb  evidence  in 
eatndjr  vuiliog  foitiier  inkiid,  md  «•  have  ow  leveb,  »up«r- 
poiitioii,  md  ■traetaRtofely  on  in  condatinc  the  fngnientary 
ootlicn  into  whidi  tiiete  beds  finally  Kulve  tbennelvet.  Again 
on  the  coast  of  the  Eastern  Counliei,  tUagnmp  fonns  a  nearly 
level  plaia  hnt  little  above  tlw  uaAoA,  lestimr  c^^vywhere  on 
aa  nndistncbed  or  TorfdifMf  eroded  bed  of  Cbillekfard  Clay, 
and  beii^  wcceedad,  with  bat  sUrtit  evidence  of  denudation, 
br  ttie  Lower  Boulder  Clay,  or  by  the  Glacial  !>and«  and  eravel ; 
wkuKaa,  as  it  trends  Inlanai  it  attains  a  considerable  elevation 
above  the  sea  level,  passes  unconfonnably  over  the  older  Tertiary 
strata,  and  hft>  been  subjected  to  a  great  amount  of  denudation. 
On  the  other  hand,  the  old  land,  vniich  Keemn  to  have  extended 
from  the  castuard  as  far  as  the  Norfolk  coa»t,  is  now  in  great 
part  below  the  level  of  the  (lerman  Ocean.  Further,  whereas 
the  succeeding;  Glacial  bed>  all  j«  a  drift  from  northward  to 
southward,  this  i>  the  only  cate  that  has  oomc  under  the  antlior's 
notice  of  a  marine  drift  from  southward  to  the  northward.  The 
Weatietoa  Bed>,  in  their  more  typical  aspect,  con4st  of  quartro';e 
iMMb  full  of  flint  pebblec,  310104  a.s  much  worn  and  as  nume- 
rous  as  in  the  Lower  Tertiary  Minds  of  Addington.  The  author 
then  proceed*  to  trace  ihe  beds  through  E-s^cx,  and  gives  a  series 
of  railway  sections  showing  these  bed-,  cxhi1>iting  usually  the 
appearance  of  a  white  gravel,  with  intercalated  ochrcous  l)cds, 
and  reposing  on  a  very  eroded  ^tirface  of  the  Lt>ndon  Clay.  In 
traversing  the  bed*  farther  we  tward  they  tWKlergo  further  modi- 
fication. Certain  ch.aractcrs  rcnxiin,  however,  |>er-i^tent,  and 
on  these  we  have  to  rely:  (1)  The  shingle  i-  composed  essen- 
tially of  chalk  flint  peliMc-,  bccuniin;^  Ic---.  w<irn  as  we  approach 
the  southern  liujiis  of  the  dcpo  it  ;  (2)  i!  iftcn  becomes  much 
mixed  with  flint  [x-MiIcs  ;inj,n)l.ir  fragments  of  compact 

saaJstonc  derived  fr.ini  the  iitulerlyiii^  Tertiary  strata  ;  (3)  tlie 
chert  ani  ragstonc  frngn■.c^t^  i>t'tcn  '■■i  iiicrca-e  in  numbers  as  to 
constitute  a  large  iiorii  11  df  the  ^;r:uej.  TTiey  arc  "oni  and 
sub-angular,  and  llie  clierl  is  idrnricil  with  the  chert  of  the 
Lower  Grecii-and  of  Kent  uid  Siirr.  y  ;  (4)  the  pebliles  of  white 
and  rosc  col  lurcd  luari/,  i,f  1  y  lim  stnnc,  and  of  » bite  <juartzite 
becou'.e  rarer,  and  in  ]>laccs  arc  wanting.  The  l.ydian  stone 
and  s'lnie  of  the  suiall  quartz  pclihles  may  l>c  derived,  with  the 
chert,  fruni  the  Lower  Grcen  at:d,  1  nt  lliis  will  not  acc 'unt  for 
the  great  nunibrr  of  quart?  pet)Mes  fmind  in  Ihe  Eastern  Counties. 
The  qu.art/itc  [icIjIjIcs  are  cou.ally  large,  hut  lighter  coi-.ured  and 
m'lre  ovoid  than  those  of  the  New  Rcil.  They  probably  have 
drifted  from  a  continental  area  on  the  east,  the  author  having  ] 
found  similar  beds  in  parts  of  Belgium  ;  (5)  the  absence  of  ' 
northern  drift.  The  author  reserves  for  am  tlier  i  ccim  ri  the 
description  of  the  beds  next  in  order;  but  lie  unuld  menli  .n 
here  that  the  B  luldcr  t  lay  .md  some  (Uacial  gravels  occupy  in 
Herts  and  I!-rks  a  lower  horizon  than  the  Wc-tkton  Reds.'  It 
would  therefore  ap|)car  that,  while  ;l;e  eastern  area  w.as  sul»- 
merged,  and  the  strata  followed  in  logul.ir  ■  ucccssion  uixm  a 
surface  which  did  not  undergo  ctcnudati' n,  the  southern  and  \ 
western  area  was  slowly  elevated,  an<l  underwent  partial  denuda-  ■ 
tion  before  the  Upper  Boulder  Clay  was  deposited.  Previous 
to  the  period  of  the  Wotlcton  and  Munde^ley  ticds,  it  is  pro- 
hahle  that  the  denudation  of  the  Weald  liad  hardly  commenced. 
The  area  «na  i^read  over  by  Cretaoeouii  strata  under  water  at 
the  beginmiif  «f  dw  Cmg  period  (the  Lcnham  l>ed)>),  and 
judging  from  the  dmneltrof  the  beds  which  fnngc  the  Ncrth 
Wealdea  irea  at  Chrlatirid,  Cheny  Down,  Ac,  the  author 


eonetadcc  dwt  dwre  was  land  tonth  of  tUi  Mnging  shingle, 
whcaee  the  great  maca  of  Chalkpflinti  and  of  Lower-Greensand 
dMita  and  ragrtone  most  have  been  derived.  Iha  mass  of 
dMrw  eeivet  to  nticit  10  the  mat  extent  of  these  sliMa  that  have 
been  removed  from  the  weaUen  area  while  yet  It  was  an 
elevated  and  msl  a  dnitaiad  am.  After  the  rise  of  die  aiea 
over  which  ttie  WCfOetaBBedi  citended,  it  nndenrent  exteup 
■ive  denudation,  and  it  was  at  tUs  period  that  the  neat  plain  of 
the  Thames  Valley  received  ita  first  ondinea,  altGoitgh  it  was 
not  until  mnch  later  that  the  river  valley  received  ila  Ittt  Impress. 

CoHtr^mHam  SdtmUgyt  by  Prof.  J.  Milne  and  T.  Cray, 
B.Se.— It  was  pointed  out  that  earthquake  motion  is  generally  of 
n  veryirngolar  character,  that  it  usually  begins  gradually,  reaches 
a  maximum  somewhat  suddenly,  and  afterwards  posses  through 
several  minima  and  tcaxima.  The  period  of  vibration  oTa 
great  number  of  earthouakes  observed  by  the  antbois  varied 
beta  een  half  and  one-fifth  of  a  seeond,  while  the  total  time  of 
dtstnrbance  varied  from  one  to  three  minutes.  Keasont  were 
(ivn  for  believing  that  earthquake!:  which  last  for  a  long  time 
■re  propagated  further  than  ao«e  which  hst  for  a  short  time. 


eveawhmdMhitamiiy  of  the  latter  is  the  greater.  A*t*  ^ 
detcnnhulioB  of  the  origin  of  shock,  the  great  valne  of  acenmte 
time  obsemtlons  was  pointed  oni,  and  a  sketch  of  diflcrcat 
modes  of  makiqg  sndi  observations  was  given.  ExpUnations 
were  entered^talp  with  regard  to  the  rotauon  of  bodies  dnrimg 
earthqualiiei* 


Tii  Omiat  Amfwy  ^  Cmlml  mittt  by  Walter  Xaepiiig, 
M.A.—ThBndmradduoesevidenoeBtoshow  that  Central  wales 
was  covered  with  snow  and  ice  dttring  the  glacial  period,  bat 
all  Ihe  glacienof  which  we  have  any  traces  vrere  of  stnedy 
local  diaracter,  each  oonfiued  to  Us  own  drainage  area  in  the 
present  valley  system.  There  is  no  evidenee  of  any  great  mer 
glaft,  nor  of  any  marine  submergence  in  recent  geological  time*. 

On  the  Lewtr  Keupfr  Sanditont  of  Cheshire,  by  A.  Strahan, 
M.  A.,  F.G.S.,  Gedogical  Survey  of  England  and  Wale*.— This 
paper  deals  with  some  of  the  results  of  the  re-  urvey  of  parts  of 
Cheshire,  which  have  been  already  described  in  detail  in  the 
Oological  Survey  Memoirs  "On  the  Neighbourhood  of  Pres- 
cot"  (third  edition),  aiKl  "On  the  Neighbourhood  of  Chester." 
.Se\'cral  sections,  of  which  tlie  best  are  at  Rutkcom  and  Frod- 
sham,  show  that  there  is  a  strong  and  constant  diidsion  between 
the  « aterstones  and  the  Keuper  Basement  Bed.s.  These  » ere 
formerly  classed  together  mider  the  name  of  I.ower  Keuper 
.Sandstone,  but,  so  far  as  the  re-survey  has  been  carried,  are 
now  distinguished  on  thenapSi  The  old  and  new  clMsifica* 
tions  may  be  compared  as  Mlowa 

Old  CUMlftMi«a.  Ne»  Cliaifieaiim. 

Keuper  Mail   Keuper  MarL 

JWaterstones. 
Lower  Keuper  Sandstont  or 
Basement  Beds. 


SECTION  D— Biology 
Department  of  Anatomy  ami  Physi«l«gy 

On   the    dnuino  hyf^physial    Tract,    i>r    the   Pi'eal  and 
Pituitary  Ghtna's,  \ts  Trof.  0"cn,  C.H.,  K.R.S. — The  author, 
referring;  to  the  lale-,t  cntril  utions  to  the  subject  of  hLs  paper, 
remarked  that  they  tmrc  ujmn  the  functions  of  the  so-teniied 
"Klands."    Prof.  Sapolini,  in  his  work  "  L'Aire  dc  la -Selle 
Turcique "  (8vo,   iSSo),  concludes  that  "the  pituitary  j^Imd 
secretes,  the  fluid  of  the  xentrich's  i.f  the  Irain."     IV^f.  I:d. 
Van  IJencden,  in  reference  to  the  suppose*!  |iituitar)'  gliuid  in 
Ascidians,  regards  it  as  their  renal  secretory  organ  (Arthhei  de 
Pit<lt'Xie,  8vo,  liiSi).     In  pur>u.nnce  of  his  aim,  which  w.xs 
h' imological.  Prof.  Otteti  traced  the  inodificati'Mis  .     the  ]  meal 
anil  pituitary  liodics  and  connecting  parts  from  man  d'iwn  to  the 
lurcst  fishes  ]Kis-cs-ing  a  brain;   and  noted  the  pri\c;ressively 
increased  rchtive  ^ize  and  retention  of  tul  ular  siructure  of  the 
tract,    includini;   the  so  called  "j  ituit.iry   gland,"  "infundi- 
btilum,"  "  third  ventricle,'"  and  "  pineal  gland,"  as  the  vertebrate 
series  descended  ;  abo  the  further  extension  of  the  pineal  part  of 
the  tract,  licyond  the  brain,  t  >  its  perforation  of  the  cranium, 
leaving  the  so-calletl  "foramen  parietale"  in  some  existing  and 
in  many  extinct  Keptilia.    These  phenomena  were  then  tested 
and  compared  with  concomitant  phases  in  the  development  of 
the  vertebrate,  especially  the  mammalian,  embryo.     It  was 
shown,  as  had  been  noted  by  previous  embryologist*,  that  prior 
to  the  permanent  anterior  outlet  of  the  digestive  sac,  a  prodno* 
lion  from  sndi  sac  extended  to  the  larige  ceiebnd  veaieis^nib- 
sequenily  redneed  to  a  "AM  vaatricK";  whence  the  hollow 
tract  wascoBtnmad  oonnidtodM  cpidielial  covering  of  the  head, 
by  whttji  U  was  dosed.   Hit  tower  pbarynnal  beginning  of 
this  trans-cerebral  tract  also  beCMne  dosed  ana  modified  as  th« 
"  pituitary  body."   The  upper  contfawatioo  became  modified, 
■ad  inhigber  veriefarates  doited  as  Ae  "pined  badly"}  bat  th^ 
hitcrmedMte  portion  of  die  met  retained  ha  prinutlve  hollow 
oondition  as  tte  "dind  ventride"  and  •Mafhadibohun."  The 
"sella  tnrcica'*in  mamnwls  Bke  the  "foramen  parietde^lQ 
cold-blooded  vertebrates,  were  modifications  in  the  skeleton  of 
parts  of  the  "oonario-hypophyfid  tract."  This  tract,  under  all 
Its  roodificatioiM,  markea  vertically  the  divMon  between  the 
"cerebrum"  and  the  "optic  lobes,*  or  divided  the  "fore- 
brain  "  from  the  "hind-biain." 

The  author  next  proceeded  to  point  ont  the  homologies  of  the 
]ian«  of  the  neural  axis  in  invertebrates  with  those  of  vertebrate^. 

'Hie  so  cal!e>l  "  supra-oesophageal  ganglion  or  l^mgflons ' '  in 
the  former  were  homologous  wiUi  the  "cerebrum,  or  cerebral 
hemispheres"  in  the  latter.  The  so-called  " sub-asopbageal 
masses  "  in  invertebiates  answered  to  the  mes-and  ep-enoepbalic 
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mivsc-i  in  vertcliratc>.  The  licu.al  chords  and  ganglioin  cou- 
tinued  therefrom  bac!»war.l-.  111  iiiNertel>rate-,  an^uercJ  Ij,  or 
were  homologott-i  wiih,  the  uivi'Iun  01  sjiiii.il  chord  of  verlc- 
bratC'i,  in  which  the  jran^ili mic  structure  was  111  ire  or  lcv>  cju- 
Ccalcd,  save  in  some  fi-hc',  liy  s\i,icr.idde<t  iicutal  >ul)staiicc^. 

Now  the  -npra  .1  ojihajjeal  m:i>s,  or  "  fore-lirain,"  in  inverte- 
brates is  dividcxl  from  the  >u'>  i  i|iha;;o.il  iHi^^es,  or  "  Jiind- 
brain,  "  by  the  i>ri.duc:i' m  i>f  a  tulAilar  ji  uti  ji>  nf  the  fore  jurt 
of  the  primarily  clo  e  l  al.mentary  cT\;ty,  which,  exlcndi  ig 
between  tho>c  pa^t^  ni  thi-  iicur.il  <i;i<-us  u)Kiii  the  surface  of 
the  head  so  atLiinc<l,  and       e  lii-  tlit-  jicniianenl  mouth  ; 

the  lu' u'.  ir  extension  thcrcrr.,;ii  -rmli.^y  ictain?  its  functini.d 
or  ue -rjivhageal  relation^  with  tlic  ali  .ifiiiary  cavity.  The  neural 
chord  ,e  inn?ctin}j  the  so-separated  "  fore-l  iraiii  "  willi  the  "land-  | 
brain,'  traversed  t)ie  sidcn  of  ihi^  j;ullii  ;  a-,  tin-  eh  nd-  or 
"crura,"  proceeding  to  expand  iir  >  the  "f  nc  -  r  ii  ,  "  of  verte- 
brate-, traverse  the  sides  or  walU  of  th,\'  ;i<T  i-.tt. Ill  pait  of  the 
conario-bypophy^cal  tract  known  in  anlhro:i  -i-nny  as  llu;  third 
vciJtricle.  The  larjjc  relative  »izc  of  ibc  cmbi^oaal  brain- vehicle 
in  thi>  c  nnection  is  ciKiiificatiT«  of  tlM  hmiolacrof  the  puts 
extendi II.:;  therefrom. 

Pa  i:i^'  next  t  >  tlie  c  jiiiidera'.i  .a  if  the  char-octcrs  which  had 
been  hel  l  V>  dL-termine  tiic  "  b:ic  .  "  and  "  belly  "  of  the  animal, 
the  author  cited :  —  "  Cilour, "  th.-  "relative  poMtion  of  the 
body  of  air-breather>  to  llie  yround  they  st  lodorni.jve  1  upon,"' 
and  the  criterion,  which  Cuvier  adopted  to  determine  tho-c  a  pccts 
in  the  nixablc  controversy  with  Gc  iflroy  St.  Iljl.iire  in 
That  criterion  wa>  the  cere' iru  11  i  i  vcrtel).'..ie-,  an  i  it .  hoin  )- 
lo^c,  the  super-cesophajieal  !fati.;!i  m,  in  mvertebratei.  In  an 
Ciuargcd  copy  of  the  dia..;t.t  ii  l.y  whieh  Cuvier  illii  -rated  hi. 
positim,  the  author  painted  out  the  (ground-  m  \v!iie]i  the  ^;reat 
French  c>mparati\e  anat omi.t  exelu  ively  apjihcl  tlie  term  lirain 
(eerveau)  to  thi>  j«rt  of  the  cerebral  centre-  ;  more  ncr,  t.'uvier 
expressly  rejects  the  homology  of  the  spinal  c  ird  of  veric  ir\lc, 
with  the  ganglionic  chjrd  of  the  b  )dy  in  invcrteb  ate.  ;  and  he 
concluded  that,  however  hi-  ojip  inent  miyht  turn  ati  iut  his 
articulate  or  molluscous  subject,  the  ^o-callcd  brain  would  be  on 
oppo  ite  sides  of  the  aluDemuy  canal  in  the  two  gmupt 
Cjmpared. 

No»v,  to  reconcile  this  difference,  the  author  pointed  out  that 
h  only  needs  to  add  to  Cuvier's  diagram  of  itie  l)rain  t>f  the 
mamntal  the  conario-hypophy-ial  tract  omitted  in  that  dia^m  ; 
and,  if  the  facts  and  deduction-,  in  hi-  paper  were  all  >\ved  to  be 
valid,  the  actual  difference  would  lie  in  the  atrophy  >f  the  em- 
bryonal homologuc  of  the  invertebrate  gullet  and  moutlt  iti 
verte^  iraie>,  and  the  csiablislinieat  ia  them  of  a  new  cntij  into 
the  alimentary  cavity. 

In  the  vertebrate  embryo  this  anterior  entry  makes  its  first 
appearance  a<  a  capacious  branchial  or  water-breathing  organ, 
and  traces  of  thb  destination  are  d.-terminalde  in  the  hiijher 
vertebrate*,  in  which  thercspirat  iry  function  i-  uhimntely  other 
wise  located  and  performed  in  relation  t  •  an  aerial  medium. 

The  entry  to  the  alimentary  cavity  in  Amphioxu.  i--  b  >lh  a 
breathing  nnd  a  feeding  mouth  :  it  i>  a  v  ertical  or  1  int;iiudmal 
slit  bounded  by  a  pair  of  styles,  in  which  i--  made  the  neare-t 
approach  to  gristle  of  any  part  of  the  sclerous  sy..tem  in  that 
primitive  vertebrate.  This  "mouth"  seems  to  be,  or  to  be 
formed  by,  a  c  >nfluent  pair  of  the  branchial  oiwoin^.,  such 
as  those  which  follow  after  it.  To  what  pair  of  the  c  i-tal, 
hx.nal,  or  vertical  »ide-walls  or  liupports  of  the  higher  pi-cinc 
vertebrate  oral  cavity,  scapular,  hyoid,  ly  npano-mandibubr,  or 
palato-masillary  ribs,  the  parial  styles  of  Amphiixus  may  be 
n^moloieons  it  is  hard  in  $ay  in  the  ab.cnce  of  skull  or  brain  in 
that  animal.  In  fishes  the  double  functim  of  the  mouth  is 
Ntained— aU  are  "branchiostomuus.''  in  air-breathers  the  ver- 
tioal  aatry  becomes  exclusively  respiratory,  and  is  more  or  less 
dilided  Ron  Ibe  allmetttary  mouth  beneath,  and  the  opening  or 
ildetto  ddibeeomes  transverse  by  the  production  of  the  tym- 
pniO*lliaildibu1ar  arch  and  its  app  isition  t  >  the  palato-maxilLiry 
one  above.  In  ancient  forms  of  vertebrate  air-brcatlicrs  the 
entlj  to  the  aori  il  passage,  or  respiratory  mmth,  a>  it  may  be 
tenndj  b  hy  n  pair  of  openings  hjmologous  »  ith  a  pl'-cinc  pair 
of  brtnehial  ones,  but  admitting  air  instead  of  water.  To  thee 
"antorbital  naitrils,"as  tliojr  are  termcl,  in  Pie  io-  and  Ich- 
thyosaurs,  a  more  anterior  aingle  or  c  influent  pair  of  inleU 
is  added  in  Telcosaur*.    In  recent  crocdilcs  the  latter  becomes 

'  The  anal-smUli  who  ad  ipt  th\  criteri  >n  dll  the  hcnul  atpect  of  tlw 
lobster t!.  '  hack."  ihe  ncursi  on*  its  "belly  "  ;  the  right  »iJc  of  tiMamiaal 
is  iis  Utt  kill.-.  ;iud  f'/iv  rvr»(l 
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exclusively  the  sinijle,  undivided,  or  partially  divi  ie^I  breathing- 
,  ra  iuth.     In  li/ards  and  birds  it  is  comm^only  divided,  or  there 
U  a  pair  of  "n  i.triK."    In  inamtn-aLs  the  no-trils  are  ciminonly 
j  appriiximatc.    Hut  the  "  feedin;;-mouth  "  remain-  lie!  u  them  a. 
j  a  distinct  tran  ver.ecleft.   In  all  the-e  modifieation  "Jie  a|.crturc, 
whether  f  ir  breathing  or  feeding,  or  for  both,  is  on  the  Invmal 
a-jicct  of  the  Ixain  ;  the  vertebrates  are  ha:austomes  ;  the  in- 
vertebrates arc  neuro-tomes,  andthtduef  part  of  tlwirfantiB  is 
"hsemad"  of  their  mouth. 

Returning  to  the  criterion  of  the  d  ir-al  an  5  vetitral  atpecit  of 
the  ani  .  al  l)ody,  the  author  iivaintained  that  the  ganglionic 
Ij'jdy  chord  in  invertebrates  did  an.wcr  to  the  iiiyi  'ini  ot^  verte- 
brates ;  and  adding  this  to  the  totality  of  the  iiraiii,  t!ie  so  ,  ailed 
"neural  axis"  was  determined.  ^  >  Ici  iiiiiiin!,  lu-  hi-'.A  that  its 
position  was  the  true  criterion  of  llic  d  rsal  or  ne.ir.il  aspect  of 
the  body,  wh-lhcr  the  animal  moved  with  it  next  t  1,  i.r  farthest 
from,  the  ground,  or  neither  tl  c  one  nor  the  other,  as  in  the 
human  pede^tri  m. 

Tlje  l>art  or  asjiect  of  the  b  idy  opp  vsile  the  neural  one  was 
characieri-ed  by  the  locati  ni  of  tlie  centre,  or  chief  centre  ,  of 
the  vascular  system,  and  this  had  led  Pruf.  Owen,  at  the 
coin  encement  nf  his  anatonical  teaching,  to  term  it  the 
"  lu  iiiid  a'-pect." 

Kefcriin linalty,  t  ■  the  diagram  of  the  invertebrate  and 
vertebrate  aiiiuuls  in  corrcs)>o[i  utit;  positioiis,  afjreeably  with 
the  alwve  criterion,  the  author  h  w  e  l  t!.  it  ihe  -o  called  "  brain" 
(Cuvier),  or  the  sopra-uesophageil  brain-ma  4  of  comparative 
anjitomy,  was  not  aojve,  but  lielow,  the  in  >ui!i  or  gullet  in 
invertebrate-,  and  that  the  sub-<esophageal  mass  was  above  the 
mouth  or  gullet ;  also  that  the  reverse  relative  position-  were  due 
to  the  atrophy  of  the  primitive  homologues  of  such  entry  in 
vertebrates,  and  the  su1»tilution  of  another  opening  or  conduit 
to  the  St  imich,  whereby  thr^e  anterior  o|>enings  and  conduits 
are  on  the  lower  or  h.\'nial  side  of  the  cerebrum  in  vertebrates, 
on  the  upper  or  neural  side  of  the  cerebrum  or  fore-brain  in 
invertebrates.  In  briefer  terms,  the  one  division  was  "h.xaia- 
Momous  "  ;  the  other  division  w*s  "  neurostomous."  The  paper 
was  illu«trate<l  by  drawings,  of  which  onlafgied  diagmillf  WBM 
exhibited  to  the  .Section. 

Dr.  Montagu  Lubbock's  paper  On  tht  Dn'tlopmtnt  of  ihe 
Cohur  Seme  di-cusscd  the  question  of  the  evidence  as  to 
the  ac  iuireinent  of  the  power  of  perceiving  c  dour  by  man 
within  historical  times,  and  also  the  question  whether  this  per* 
ccption  had  been  gradually  ac'^juircd  by  man  or  any  animal  at 
any  tine.  lie  concluded  that  there  were  good  grounds  against 
believing  that  any  such  gradual  development  in  the  case  of  man 
could  be  ]^rovcd  ;  and  while  it  was  probable  that  in  thoee 
animals  which  lived  upon  coloured  food  the  power  of  appreciating 
colour  woul  I  gradually  arise,  yet  there  was  uo  proof  of  this  vet 
available,  and  no  idci  c^uld  M  giVMI  of  tho  Stages  bf  whidl  tUs 
had  been  brought  about. 

Prof.  S.  P.  Thomp'on  read  a  paper  u;ion  the  FmnetioH  of  tht 
two  Ears  in  Ihe  Perception  of  Spaee,  in  which  he  stated  lli«  view 
as  follows  : — Judgments  as  to  the  direction  of  sotiiids  are  baaed 
in  general  upon  the  sensations  of  difTerent  intensity  in  the  two 
ears ;  but  the  perceived  difference  of  Intensity  upon  which  a 
judgment  is  based  is  not  usually  the  difference  in  intensitv  of  the 
lo\^cst  or  fundamental  tone  of  the  c  )mpound  sound,  or  claa^" 
but  the  diflerencc  in  intensity  of  the  individual  toite  or  tones  of 
the  clang  for  which  the  intensitv-diflerenee  has  the  greatest 
^  eflfeaivc  result  on  the  quality  of  the  sound.  Prof.  Thompson 
I  further  remarked  that  now  that  the  physical  bases  of  the  problem 
were  laid  down,  the  acoustic  perception  of  space  might  be  greatly 
elucidated  by  cxpcritnents  upon  person  possessed  of  abnormal 
hearing;,  and  uuon  the  blind,  in  whom  this  perception  is 
abnormally  develi>p!d. 

Prof.  J.  C.  Ewart  of  Aberdeen  gave  an  aoooant  of  tbe 
researches  On  the  Infiuenet  of  Baeuli  on  the  Produeium  «f 
Disease,  which  he  has  communicated  to  the  Royal  Sodetj. 

Mr.  W.  A.  Forbes  read  a  paper  Oh  tht  tmubatitn  tf  At 
Indian  Python  {PytkoH  molunti),  wilk  tpetial  regard  t»  Ikt 
alleged  Ineretui  of  Ttmptraturt  during  that  Period.  This 
pa,)er  gwe  an  account  of  a  large  series  of  observations  made 
during  the  bst  season  in  the  gardens  of  the  Zo-ilogical  Societj. 
The  python  laid  about  twenty  eggs,  and  incubated  for  about 
sis  weeks.  Obserra  iom  were  made  upon  b  th  male  and  female, 
kept  in  adjoining  cages  under  condition.-  approximitely  identical, 
and  it  was  found  that  there  b  an  increase  of  temperature  in  the 
incubating  female  anala^pNis  to  tbat  which  occurs  in  birds;  the 
amowit  of  incftase  ahseiiil  w«s  not  so  gpiat  as  otbafa  had 
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tated,  beii^  about  1  '9*  uuij"  Fahrenbeit,  according  as  the  tem- 
pcfatarturat  takes,  oa  the  aarfiMO  of  dw  bodj  or  batwoai  to 

folds. 

Dr.  P.  J.  Cttnniogham's  japer  On  iht  Slrutture  and  Homo- 
logies of  the  Suspensciy  Li.:amtnt  of  tht  Fcilo<.  k  in  tht  Horn,  Ass, 
Ox,  Shttf,  and  Cumc.',  described  the  particular  members  of  the 
intnasic  group  of  uiu  cles  wliicJi  enter  into  the  formation  of  this 
Iii>amen*.  He  ^huwed  further  lh.1t  the  [>roccv>  of  traiuformati>in 
of  muscle  to  ligainctit  i^ecmed  to  be  effected  by  a  fatty  dcgenem- 
tion  of  the  Qiuicle- fibres  with  a  coiacidcnt  n^ultiplication  of  the 
conuective■ti^sue  elements  of  the  muicle  ;  that  muscular  tls^ue 
may  exist  in  the  body  and  have  no  apjarent  function,  unless  it 
were  a  [lurjioieles-  cantrautiun,  f.timula'c<l  by  the  uer\'c-5upply  it 
jec«ived  ti  :ii  tiurvci  tont.iined  w.thiii  the  ligament.  In  the 
transforniati  jii  the  nerve-,  reaiaineil  uiuhaugcd  }  in  the  sbeep,  in 
which  there  is  not  a  trace  of  niusculir  lisMO  lif^i  tko  BMVCt 
were  relatively  as  large  as  in  the  ox  or  h  t.sc. 

Other  papers  were  read,  by  Prof  Strirlicrs,  On  the  Acetabu- 
lum of  Aninutls  in  -tohiih  the  Ligainentuin  teres  is  described  as 
wanting,  and  On  the  Cortesfondence  between  the  Ar.'ii  uiations 
of  the  AfeteuarpaJ  and  MttiUarsal  Hones  in  Mctn  ;  by  Mr.  F.  M. 
Balfour,  On  tie  J^'ature  of  the  Pronephros,  or  so-called  Head- 
Kidney  of  Adult  Ttleosteans  and  Ganoids  ;  by  Mr.  G.  E.  Dobs  >n, 
On  the  Digastrie  Muscle,  its  Modifications  and  Function  :  and 
Dr.  W.  II.  Stone,  On  the  Ffccl  if  the  I'oltaie  Curren!  en  the 
Eliminalion  of  Siigitr.  Ali'  .^'cthcr  fourteen  papers  were  read 
before  this  department,  \v:iich  only  sat  on  two  days.  Half  the 
papers  \sere  anatomical,  and  half  iihytio[o;{ieal.  It  is  to  be 
a-sumed  that  the  cncr|{ics  of  anatowi:it.s  and  ;  hyiiol.>|^i*its  had 
been  sj  larj^cly  occupied  with  the  Internali'inai  Medical  Con- 
gress tluLt  uo  uuveltle<i  could  be  produced  on  this  occasion. 

Department  of  Anthropology 

Miss  A.  \V.  Huckland,  in  a  paper  On  the  Geographical  Distri- 
httipn  of  MankiHil,  dtscus-cd  the  problems  a\^aiting  solu'l-^n  in 
■athropolofry,  especially  the  rclatioiis  of  brachycephalic  and 
dolicboccphalic  {icoples,  and  the  questions  of  the  unity  of  the 
nee,  and  of  the  peopling  of  oceanic  islands  and  of  Australia.  | 
She  considered  that  nothing  definite  could  as  yet  he  deleriniaed  1 
regarding  any  of  these  maticrs. 

Mr.  Stanilnnd  Wake  read  a  paper  On  tht  D^uams  and 
tht  Pttlynesians,  in  which  he  came  to  the  COndoiHiB  Ifaat  the  ' 
rariinitive  stock  from  which  both  had  sprang  was  nour  icpresentcd 
by  ttic  Aufttratian  race,  v  hich  had  formerly  a  nrach  wider  extcn 
>ion  than  at  present.    The  exi«tcncL-  of  tuo  types  amonz  the 
Atl-tralians  showed  they  ucre  u  .t  a  pure  race,  l>eing  probibly 
intermixed  with  the  Negrito.    The  Pol]rnc~ian^  showed  con-  { 
.siderahlc  traces  of  this  intecniitm^  while  the  I'.ipums  hid  been 
largely  affected  by  contact  with  a  more  modern  Asiatic  people:  I 
now  nprescnted  by  the  Malays,  having  l)een  further  ■■pccially 
influenced  by  the  iuteritiixture  of  Arab  and  Indian  blnod. 

General  I'itt-Ki\ers  gave  -n  account  of  Exearations  in  the 
SmtkMOrk  ceUUd  Amh-etbury  Banh  in  Eppitg  Forest,  w  hich 
thowed  that  it  was  a  cau  p  of  liritinh  erection,  but  it  w.-ls  not 
possible  from  the  excavations  made  to  determine  wlicther  it  «as 
made  before  or  after  the  Koman  conquest.  General  Pitt- Rivers 
read  another  paper  On  the  F.nlrenckmmis  of  the  Yorkshire  IVoldt 
and  the  Excavations  in  the  E.}r!/i:.\'r k  called  Danei  Dyke  ett 
ftamborvM^h,  in  which  he  showed  that  the  term  ratios'  l)jke 
WM  nndoabtedly  a  misnomer,  for  the  whole  di^t.^ict  svas  the 
■MM  of  the  operations  of  a  much  earlier  people,  w  ho  were 
fwinidaUle  In  Oieir  means  of  offence  and  defence,  ar  d  in  the 
discipline  necessary  ti  construct  the  entrenchments,  which  ex- 
tended for  great  distances  At  Danes'  Dyke  he  found  Iwlh 
fliots  and  flint  flakes,  sbawin<;  that  the  dcfcDden>  of  the  earth- 
work nsed  flint,  and  lived  not  later  than  the  broiue  period,  at 
the  period  of  the  tumuli  of  the  Yorkshire  wolds.  In  a  furUicr 
eoBmanication  General  Pitt-Kivers  described  his  discovery  of 
flint  implements  in  stratified  gravel  in  the  Nile  Valley,  near 
Thebest. 

Dr.  Beddoe  «tve  an  interesting  abstract  of  results  On  ike 
SttUure  ofdu  fiSMituUs  Hungary,  based  on  recruiting  statis- 
tici.  Hie  average  Hungarian  soldier  was  about  5  feet  S|  inches 
U^.  The  Germans  and  Croats  gare  taller  men  than  the 
Magyars.  The  citizens  of  Budapcith  were  taller  than  country- 
men at  the  ;i^e  nf  twenty.  In  nv«  we-tcm  counties  (including 
I'csth),  where  the  population  was  mainly  Magyar,  the  mean 
SlStareat  twenty-five  years  might  be  taken  as  5  feet  5 '3  inche>. 

A  paper  On  tht  Pkyrieal  Ckwractm  tmd  Pnfortiem  «f  tht 
tukit,  icnd  hy  Mr.  Bknmn,  (am  die  details  of  an  eumination 


of  >ixteen  male  and  three  feuislc  Zulus  Iwought  to  tin-  C'-'tintry. 
and  mea-urcd  iu  the  presence  of  Prof.  Flower,  Genersl  Prtt- 
River>,  .Mr.  Robert-,  and  Mr.  F.  Ctalton.  It  appeared  ih.tt  the 
average  stature  ■if  ilic  iii;des  »as  67"3  inche-,  one-third  of  an 
inch  less  than  the  avcraije  Englishuiiiii  of  the  same  age.  The 
average  chest  girth  was  36"5  inches  ;  En<jlishnian"-,  35  25  inches  ; 
average  weight:  Zulu,  151  ll>s.  ;  Eii^lislujian,  141  lb-.  Of 
course  the  Zula*,  being  exhibited  for  their  dancinj;  and  spear- 
throwing  accomplishments,  were  in  high  training;,  and  ver\-  well 
developed  in  muscle. 

Mr,  J£.  F.  im  Thnrn,  in  a  )ai>er  On  the  Animiim  if  the 
Indians  of  llritish  Guiana,  dwelt  at  -ome  length  on  the  con- 
fusion introduced  by  the  application  to  animism  of  the  termino- 
logy iiid  Loiiceptions  nf  higiier  religious  systems.  The  Indian-s 
of  CJuiana  had  an  aninii-m  of  a  very  pure  and  primitive  kind, 
very  little  .-illccted  by  the  inodificatioi\-  which  change  animism 
into  hi};hfr  relii^ion.  Thrv  had  no  lielief  in  the  everlasting 
duratiot!  if  '1,  -|>irit,  no  ideas  corresponding  to  heaven,  hell, 
and  reuilmtiuu,  no  knowledge  of  purely  spiritu.il  beings,  i.e. 
gods,  and  no  wor-hip,  thou;^h  certain  art-  were  pcactOCd  to 
avoid  attracting  the  attention  of  malignant  beings. 

Mr.  Park  Harri  o->,  in  exhibiting  a  collection  of  photoRraphs 
of  types  of  ditferent  races  in  the  llritish  Islands  and  in  Fratice, 
urgexl  the  tiece-^ity,  for  the  p'.irp  ises  of  scientific  comi>ari-ijti,  ot 
having  photo^^raphs  taken  of  uniform  size,  both  in  full  face,  anil 
sufficiently  in  profile  to  show  the  brow,  the  pr  •jcctimi  of  the 
nasal  b:>t;e,  and  alsi  the  fiirm  of  the  ear,  which  appears  to  be  a 
rnci  il  cij  ii.ic!  ristic,  though  much  disjjnised  by  mixture  of  I'lood. 
This,  however,  would  be  attcnde*!  with  exj^nsc  jjreater  than  the 
Aiithropomclric  Coinmiute  f  add  afford.  Prof.  Fl  iwer,  id  con:- 
meriting  i>n  thi-  comniiinicati  in,  »aid  the  subject  had  scarcely 
yet  been  fairly  atlaclvcd  in  lhi>  c<juntry  ;  it  wa-  only  by  the  pho- 
tographiiif;  of  numi  er-.  in  c.ich  part  of  Eni;!aiid  that  they  nii^hl 
ultniiati  Iv  hnvf  a  ehmrc  of  .Trriving  at  the  types  of  the  principal 
race-  tha'  h.id  c  mtrdjutcd  to  the  mixtures  now  prevailing.  There 
was  great  difficulty  in  forming  an  opinion  as  lo»h;U  type-  people 
really  re|  re  cnted  ;  no  doulit  the  coni]karis  >n  of  photoirrnph-, 
done  on  a  certain  scale,  wou!d  1m;  of  much  v.iUie  iu  tliis  matter. 

The  Anthropo]o;;icAl  iJcfiartmcnt  sat  on  live  days,  and  thirty- 
seven  papers  or  reiiorts  were  )wesentcd  to  it.  Among  others 
that  we  may  particularise  as  of  interest  were  tho-e  by  ^lr.  J.  R. 
Mortimer,  On  Six  An  ient  I>a'ellin^s  found  near  to  Fritish 
Barrcrtfs  on  the  Votkshire  Wolds;  Mr.  Franci- Oalt'  n,  C'«  the 
A/flieation  of  Comp^si!.  r^^rtr.iilnre  to  Antiirif,'',  .ncii!  Furposes  ; 
Mr.  J.  Harris -Slon?,  Ihi  f/n-  rikiHi.'Shi/>  discir  er,d  nt  S,i>ia'cf;ord, 
Norway,  in  iSSo  ;  Mr,  Hyde  Clarke,  On  the  Fnriy  ( .^'cnuation 
of  Cyprus  and  Allicti,  tind  its  Fetation  to  Fahionic:  :  Mr.  H. 
Sloj'es,  On  Traces  of  Man  in  the  Crag  ;  Prof.  T.  McK.  Hughes 
and  Mr.  A.  \V.  \\\\\\\,On  the  Age  of  tht  Deposit}  in  the  Ca-M  tf 
Crfn,  near  St.  Asaph,  tpi/h  tftti^  r^nHHt  tkt  Dttt^ MWKt 
firU  Appearance  in  theni. 

Department  if  Zoology  and  Fotany 

Sir  John  LubbocI-  -  l  aj  ei  Vn  the  Sense  of  Colour  in  Animals 
first  dealt  with  Bonnici'-e.\perimcnts  on  bees,  and  -how»-d  many 
fallacies  in  them,  which  were  avoided  in  a  -cries  of  h-.s  own 
obser\'ation8  recently  ni.ade.  He  took  slips  of  fjlas-  of  the  size 
generally  used  for  microscopic  w.  rk,  and  jiasted  nn  thcni  -lips  of 
paper  col'»ured  blue,  green,  orange,  red,  white  .md  yellow-,  atul 
induced  a  bee  to  vi  it  all  in  sucees.sion  when  covered  by  a  plain 
slip  on  which  was  a  drop  of  honey.  'Vhcn  the  h  mcyed  slips 
were  removed,  and  the  .situation  of  the  col' vued  gli  srs  was 
changed  ;  when  the  bee  returned  fr<  m  the  hive  the  ..rder  of  its 
visit-  to  particular  cf  I  ur^  was  ti'  led,  and  t!;e  rotilt  of  lew  dif. 
fercnt  experiments  wa-  tha;  Miie  the  bee's  fiv  .urite  colour, 
then  white,  yellow,  ard  <:rc<  ti.  Tht-  uh  er\;itio;is  were  varied 
in  several  ditTcrcnt  %\n\  -,  wAh  the  s.mic  rc-iil's.  The  ijucMiiin 
naturally  aro^c,  llo^^  lli  -  1  re  t:  re  s>  feu  blue  flowcrs  ?  Sir 
John  1*1  icved  that  ^il  t=o\M  r-  crc  nri-iiially  green,  and  that 
they  have  pa-cd  thr.  i-.-h  -t.i-e-  m  which  ti'.cy  \<  ere  w  hi'c  or 
yellow,  while  nnny  have  l>ecomc  red,  and  finally  blue.  Hiis 
was  supi'iittcd  by  facts  such  as  the  foil  .w  ing  : — In  Kanunculacex 
nriany  simple  open  tl  'wcrs,  a-  buttercups,  were  yellow  or  white; 
while  the  blue  delphiniu'ns  and  aconites  w<rc  of  highly  spe- 
cialised form,  and  therefore  probably  of  more  recent  origin. 
Among  the  Caryophyllacerc  the  red  and  purj  li-h  -|  ecies  «ere 
among  those  with  highly  specialisetl  flouer-,  while  the  simple 
fl.iwcrs,  a-  stellaria  and  cerastium,  were  mostly  «liite.  Among 
violets  many  of  the  mo<t  highly  spectalised  forms  were  Use ; 
Ibe  sbsptcr  ones  jrcUow.    la  gentiaBS,  apte,  the  deep-Uae 
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spacies  luvc  lon^  tubular  flowers  5;|>cclaUy  a<lapte<l  to  )>ees  and 
tnittCfdits,  while  the  yellow  gentinn  hi-i  3.  simple  open  flower 
with  exposed  hmcy.  Sir  Jolin  .iho  dc  cribcd  liis  cxjieriinctits 
in>de  on  daphni.l'^  ty  illuniiiia-in^  ,1  iroii^li  with  an  c.xtci  tlcd 
lolar  spectrum  in  ^ucli  n  way  that  after  a  ^ivcii  lap-e  of  titne  he 
oonld  iMiUte  the  portion  of  the  troa,{h  illuiniiiatetl  by  e*ch  prin- 
dpat  c<Jo«r,  and  count  the  num'icr  of  dapfanios  in  it.  They 
appeared  to  have  a  very  |iieiloiniiia'it  preference  for  the  red  ai  d 
yulow  and  greenisb  yellow  and  ]{reea.  He  also  found,  cuntMry 
to  the  conclu-ion  off  H.  Pnl  Bat,  thil  they  daily  pwdve  the 
ultra  violet  rays. 

Sir  John  I.u  >!  ock  read  a  paper  On  /At  Mtdt  in  u-AUh  tht  Sttil 
(<f  Stif^i  burifi  I'wlfin  t!u  GrOHttJ. — One  of  the  uio>t  interesting 
parts  in  bitany,  he  ^aid,  iva*  the  c m  ijer.ui  m  of  the  reasoti'i 
which  !«l  to  the  ciiffi-rent  form*,  colour-,  and  st^^ctllre^  of  •iceii--  ; 
,and  it  ^^a-,  he  thought,  pretty  well  made  out  that  a  l.ir.fo  pro- 
portion of  those  might  be  acc Hinted  f<'>r  either  as  '«"r\Tn(z  to 
protect  the  seed  or  to  a«si«t  in  it>  conveyance  to  a  pLu-c  ii.:aMe 
for  it>  growth.  If  the  seed>  of  trees  fell  directly  to  the  ;;r,  and 
it  was  obvioas  that  very  few  of  thi-m  woul  I  !i  i\  c  a  ch.Liic-e  of 
gro-A-ing.  It  was  an  ailvai.r.T^e  to  tlir  :i.  th'-ref  re,  o;  «liii:h 
msny  availe<l  themvelvc^.,  ti  ihri.,  m-.l  w.i,^'-,  m  con  e.]iH-nce  of 
which  the  wind  wafted  them  to  a  greater  or  le  s  <li-tance. 
OlhcT'^,  such  xs  the  whale  trilie  of  nut-,  hcnig  edible,  were 
carried  a l)out  by  beasts  and  birds,  and  though  s-imc  were  sRCri- 
ficed,  others  survived.  Fruit-,  ajj.iiii,  iti  cori-cqucnce  of  their 
sweetne-;s,  were  carried  .ilvnit  tiv  luiimab,  which,  after  part.Aling 
of  the  tle-hy  tt.-.rti  .n,  ilr  >]r  ed  the  -.eeds  tlieni-clve'*.  Many 
seeds  were  covered  with  hiiolcs,  an  1  thu-,  adhering  to  the  «  iio|  of 
&heep  and  other  animal-,  were  carried  logre.iter  or  ie^s  distance-. 
Other-,  like  those  ot  ourcuuim  tii  dain!t  lr>n.  were  j  ruvided  v\ith 
fairy  parachutes,  and  were  thus  b>rac  iw.iy  I  y  ilie  uiiid.  Others 
.tqam,  like  -nmc  of  (he  violet".  ^er.inin:ii  ,  vrtr!n:-s,  br<x>ms, 
cocu  nher-,  cnrd,\niine,  oxalis,  and  othi  i--^,  f  id  tuMutiful  and 
varied  c  tnrnv.uiccs,  by  whicli  they  actually  threw  the  seeds  tn  a 
disiance,  in  -.orac  cases  of  more  than  20  feet.  Others,  ag.iiii, 
were  en.ibled  to  jicnetrate  the  eartti.  .and  i!iu-  s, iw  liicrnsclvcs  in 
the  grr.und.  In  one  of  .ivir  l:ii^h  li  i.lii'.i!-  ,  /'tih'luit:  suhler- 
raii£!i»i,  after  the  II  'Nvct  had  f.ided,  it  turned  downwards,  and 
btiried  it-elf  in  the  .  ti  ii-  d  The  'ground  nut  of  the  West  Indies, 
mkI  moie  titan  one  s|)ecics  of  vetch,  had  a  .similar  habit.  In  the 
EtLiij'iutHf  or  Crane-bilLs,  the  fiuit  ■■.  a  cn]>^ule,  which  ofwivs 
elaslic.illv,  and  .a-  m  the  ca-c  of  the  allicil  gcranium.s,  soaittiracs 
threw  ci  d'  to  -omc  little  <li.tincc.  The  seed',  thetnsclves  were 
••pindk'-  h.iped,  hairy,  and  priKluce<l  ini  1  a  twiited  awn.  The 
number  of  turns  on  the  awn  depended  upon  t!;e  amount  of 
moisture.  Mr.  Konc,  to  whom  tlicy  vvere  in  leUied  for  an  ac- 
count of  their  incchani-m  and  iiKnie  "f  .iction,  said  if  a  see<l  be 
laid  upon  the  gr  iund,  it  remained  quiet  as  long  it  w.is  dry, 
Irtit  so  snon  a-  it  was  moistcnci  the  outer  -Idc  i.f  the  .lun  eon- 
tncted,  and  the  hairs  surrounding  the  seed  moved  out.iard-,  the 
result  of  which  was  to  raise  the  *eed  into  an  upright  position. 
The  awn  then  gradually  unrolled,  con^ci^uently  elongating  itself 
upwards,  with  the  re-ult  that  if  it  u as  entangleil  amongst  any  of 
the  sarruundiag  herbage,  the  seed  was  lorccd  iuto  the  ground. 
A  still  more  reiu.arkable  case  was  that  of  the  Sti/<<1  frmuila. 
Tlic  actual  -ecd  was  small,  with  a  •.harp  pidnt,  and  with  stifT 
sliort  h.iirs  [minting  liacltw.ard-.  The  upjier  end  of  the  «ice*l 
was  continued  into  a  fme  t«i>tcd  rod  ;  then  came  a  pbiii  cylin- 
drical portion  altachcii  .1'  .in  angle  to  tlie  cork -crew,  and  ending 
in  a  l  ing  and  beautiful  fe.tthcr — the  uh  >le  being  al».ul  a  fo..t  in 
length.  That  end  was  -upixt^ed  by  .Mr.  Francis  Darwin,  to 
whom  they  were  in«lebted  for  a  very  mtere-tinj;  mem  lir  on  the 
■-ubject,  to  act  very  much  in  the  ."•me manner  .1  that  of  lin^ium, 
already  nicutujiied.  He  did  not  doubt  that  the  end  would  bury 
itself  ia  the  manner  described  by  .Mr.  liaruin,  l>ul  he  d<.ub(ed 
whether  it  ahvay-  did  sn.  One  fine  d;iy,  not  I0U.J  ago,  he 
charcid  I  I  !ic  1  >  king  at  a  plant  of  that  -]vecie«,  and  aruunrl  it 
were  -eveijl  seed;,  more  or  less  hrnily  buried  in  the  ground. 
Tliere  was  a  little  wind  b'o-.wng  at  the  time,  and  it  struck  him 
that  the  long  feather  awn  was  admir.iMy  :'.da;ited  t  j  calch  the 
wind,  while  on  the  other  hand  it  *eemf  I  In  -  t  toodeiic  ite  to 
drive  the  *t.»etl  into  the  ground  in  the  manner  de-cnbed  liy 
Darwin.  He  therefore  t  Kik  1  -eed  and  placed  il  upright  on  the 
tvuf.  Tlje  day  was  |  orfectiy  fine,  an.l  there  c  ^uld  therefore  be 
no  question  of  hydroscopic  action.  Nevertheless,  «!ien  he 
returned  after  a  fe«  hour-,  he  found  that  the  -ccd  bad  buried 
itself  -ome  little  ili  tanee  m  the  grnund.  He  repeated  the 
observation  licveral  (imes,  always  with  the  same  remit ;  thus 


bury  thetnselves  is  by  taking  adv.intagc  of  the  action  of  the 
wind,  and  that  the  misted  position  <.  1  the  .iwn,  Ijv  it-  corkfcrew- 
like  inoveinent,  facilitates  the  entry  "f  the  -ced  into  the  ground. 

Mr.  .\.  W.  Bennett  read  a  pip'er  Mi-  Ct^nslJiuy  cf  Inttclt 
in  Visiting  Flini'tn.  He  said  he  ^  as  not  aware  that  attempts 
had  yet  been  made  to  determine  the  'pic-linn  v,  hcfhcr  in'^ect* 
were  altogether  di« criminating  in  their  visits  to  flowers,  or 
whether  on  the  same  journey  they  confined  thcm-clves  exclu- 
sively or  chictly  to  one  fpecics.  That  paper,  which  was  the 
result  of  ob  crva'ions  daring  the  fine  weather  of  the  last  two 
years,  was  intended  a.s  a  contribution  towards  the  settlement  of 
that  question,  obviously  one  i  f  ?ome  importance  in  relation  to 
the  crriss  fcrtili-ation  of  flowers  by  insects.  Those  'vhn  had  not 
trade  the  experiment  would  hardly  appreciate  h-jw  dilfiult  it 
was  to  watch  cintinuoosly  for  any  con>ideraMe  ]>cri  mI  the  lli^jht 
i  f  any  insect.  He  had  chosen  in  all  cases  a.  p'  :nti  of  observ.a- 
tion  spnts  where  a  conMrieraMe  number  of  difl"ercnt  flowers  grew 
in  profu-sim,  ar.  l  \i  ere  intcrTi  i'^ed,  SO  that  the  insect  woold 
hare  ahnnda-.t  o;  ]  .rtunity  of  changing  its  diet  if  si  disposed. 
In  rei  -irdi;.;^'  tlie  -  uinl>er  of  (lowers  of  the  ^amc  kind  visi'cd  by 
an  insect  in  the  sarm-  <li;dit,  lie  nbvnys  meant  ll')weri  at  such  a 
distance  fro'n  one  .uu  th-'r  that  the  m  oet  li.id  to  use  its  wings  in 
getting  from  fine  to  atv  thcr.  In  .■\n',;u-t  of  i.ist  ve;ir  he  observed 
three  dilTerent  flights  of  the  "  i>ain'cd  ;.idy "  hnttcrfly,  .md  it 
settled  six,  three,  and  ten  time-  rcsjicclivcly,  always  confining 
itself  to  the  same  species  of  fl  w-er.  On  the  same  plot  a  hive- 
bee  paid  nine  succevive  visits  t  >  the  <amc  sjiecies  of  fliwer. 
(3n  another  plot  s  buinble-l>ee  visited  the  same  -preies  of  flower 
hftecn  time-,  and  another  of  the  same  s]Tetic5  eleven  tunes  in 
5ucce^-i  <n,  not  touchin..j  any  other  fl  iw  er,  1  ul  passing  over  many. 
Mr.  rennett  gave  further  results  of  his  observations  on  dilTerent 
e'cca-tons  and  in  diffcrtnt  parts  of  the  c  uiitry.  In  r  ler  t  1  test 
whether  insects  were  gnidpd  by  colour  only  wlien  vi-ui  M,;  tl  iwers, 
he  watcheti  one  sjiot  «here  there  were  while  and  )  urp  e  fot- 
gloves  Ijui  a  large  bumble-bee  was  'ecu  to  enter  -.ivleeu  of  the 
flowers  regardless  of  colour,  although  to  liiid  the  suece-sion  of 
foxgloves  it  had  to  fly  considerable  distance-  ovtr  other  11  i«ers. 
X  )  general  -tatemen-  r  i:l  '  lie  made  as  to  the  cru-i-tency  of 
insects  in  vtsitini^  the  same  .species  of  flower  during  the  saitie 
flight.  A  dccuieii  (irctercnce  for  juccessive  \i-Us  to  the  same 
flower  was  mii|UL' -.11.. n.il  ly -hown  in  many  in.stances,  but  those 
viMt-  dill  ni  t  depLiiil  on  ih.j  colour  of  the  flower  inly.  The 
bivc-bec  appeared  to  be  1  y  far  the  most  constant  in  that 
respect,  often  ab  olutely  so.  From  their  tstrong  aod  rapid  flight 
and  extremely  ha  ry  covering  of  their  abdnroen,  that  class  of 
itLsects  was  probalJy  the  mc>l  eiiicient  agent  in  the  dissemination 
of  puUen.  So  far  as  could  be  t^nilicred  iV  nu  i  b  crvalion,  the 
"  paintc!  l.t.ly  "  and  the  suial!  tort.  i-r-»Hrl!  1  utlerl':.--  were  very 
consivtent,  while  the  white-,  the  liliies,  and  the  lirown-  were  far 
from  catholic,  or  less  di-cnniinatu e  in  their  taslc<.  It  was  0[)en 
to  queation,  however,  whether  more  tlian  a  very  few  llowers 
were  dependent  upon  liultcrflics  for  their  fertilisation.  At  all 
even's  their  visits  to  flowers  were  oftea  only  interludes  in  their 
settlements  on  gran,  btvo,  th*  Msm  «f  tno,  or  At  lint 
ground. 

Prot  O.  C.  M.-u-sh  of  Harvard,  U..S.,  contributed  one  of  the 
most  attractive  paficrs  to  this  department.  On  jfurassie  Birds  and 
Ihiir  Alius,  lie  detailed  the  results  of  his  examination  of  the 
Arch.topteryx  in  the  Utiti-h  Mu'cum,  the  more  recently  dis- 
co\-ered  specimen  at  licrKn,  and  of  Coiupsognftthu-  m  the 
Munich  .Museum,  as  compared  with  the  forms  preriously  made 
kno»  n  l  y  himself  in  .\merica.  His  imprei-ion  was  that  the 
two  ^seL'.nlen.^  of  .^rchajoptcryx  were  s[>ecil:cally  iiU-ntical, 
aItho;  jh  tullei  evidence  might  prove  them  t  >  Im;  divtinct.  He 
still  C'/:i-.iiii-r!.sl  tlrat  we  knew  little  that  cm  Id  determine  hnw 
or  at  what  pi-riod  birds  originated.  At  pre-ent  the  four  oldest 
known  Urds  were  as  distinct  from  one  another  as  any  birds  of 
the  pesent  day.  ^'et  if  he  were  aske<i  I  >  .listinguish  lielween 
the  bones  of  .a  reptile  .such  as  Comp>'>gnathus  ami  a  bird  such 
as  Arch.-copteryx,  if  Ijroken  up  and  mixetl  together,  he  should 
he  imzileil  to  do  it.  Prof.  H.  G.  Seeley,  in  the  subseiiuent 
di.scu-ssion,  stated  his  belief  that  'die  H:-it>h  Museum  .\rch.T?o- 
pteryx  was  nf^t  merely  specifically,  hmt  tjenenc.iUy  dtstinct 
from  that  at  Hcrlin. 

Dr.  A.  A.  W.  llubrecht  of  Leydcn  gave  an  interesting 
exposition  of  Tkt  Slrutturt  and  Affinititsof  Proiuvnt'nia,  ore  of 
the  valuable  finds  of  the  CkalUiuer  Expedition.  Dr.  Hubrecht 
spoke  in  excellMt  filj^ib,  tud  «■■  liMCaed  tO  «Ml  VHCh 
apprsciatioa. 
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Classification  0/  (ht  Ptfrttt,  ha«ed  upon  those  collected  by  the 
ChtUUngtr  Expedition.  He  divided  Ihein  into  two  main  famiiici 
— the  Occanitidx  or  Oceanic  Petrels,  with  four  genera  and  seven 
species,  Mid  the  Procellariidse,  divisible  into  three  siih-fnTnilics 
cff  albatrosses,  diving  petreU,  and  tnie  petrel-s.  As  to  descent,  he 
eoasidered  the  petrds  were  probablf  mneh  modified  de  cendants 
of  some  ancient  Tonn  related  to  the  deoniform  birds  of  Carrod, 
the  storks,  American  vultores,  and  their  allies.  Wv.  P.  1 1 . 
Carpenter,  M.A.,  read  papers  On  tht  various  Larval  Farms  of 
CMMtMla,  and  abo  Oh  tkt  ^ma  ^  BriHA  Cmnatttia.  Other 
nolog^l  ptpeis  of  Interest  were  bjr  IVoC  Bu<k  On  Ike  Use  ej 
the  CkidnoHs  Ajpendaga  of  the  SkdetoH  im  the  Cheilostomatous 
Pelytoaimtkt DSymoststf  Sptties  ;  Mr.  W.  T.  Blanford,  F.K.S., 
Om  our  Pmmt  JCmvwUiut  if  tkt  Fuma  InAtMiing  British  India 
mid  Ht  ntfoHdimcitt :  Mr.  P.  A.  Geddcs,  Notts  on  CAlaiKndo' 
uncm^  WBAOrn*  Nat  Skt-datt  of  Jnfiuorimntl  Gen.  Sir  J.  E. 
^Ittnidcr,  Om  tke  hMnmmaa  offrtOwater  Ksheriet,  tad  a 
huibtt  npanynamaae  Oh  ihtMn^mZtola^tf  South  Devon. 

Anoof  odwr  botanical  epmrnmlcadoiw  we  may  note  tho^e  of 
Ur.J,G.  BMkeri  F.R.&,  On  tht  Betatty  of  Madagasear ;  of  Mr. 
A.  W.  Bennett  On  UuCtkurs  ofSfring  FUwers;  of  Mr.  Jccenh 
Lucas  Om  tome  Vtitigit  rfOeAmtumt  Artitof  FunrfAePentne 
Giatm,  The  dcpntmoE  nt  during  five  dayi,  and  twenty-eight 
comomnicatlOM  imm  ditpHcd  of,  induding  twenty  toologual 
and  ci|^  botaaieali  On  littCT,  honvfer,  Ailly  divided  the 
interest  with  the  foraier,  owing  nainlj  to  tlwpapenof  Sir  Joint 
Lnbbodc  and  Mr.  Bennett 


NOTES 

Dt.  Rtn)Ol.ra  Kdmo  of  Paris,  wlioae  aoonstieal  fane  is 

WOrtd»Wide,  is  atmut  to  publish  in  one  volume,  in  the  French 
language,  his  rcnxarkablc  rcsearchfs  in  acoustics  which  have 
appeared  at  intervals  in  the  AnnaUt$  dtr  Physik  and  elsen  hrrc, 
daring  the  pact  fifteen  years.  The  work  will,  we  imdcrstand, 
be  liberally  ilhtstrated  with  drawings  of  the  newer  and  more 
important  pieces  of  apparatus  which  Dr.  Konig  has  invented. 

M.  PasTBVR,  it  is  <.tated,  has  resolved  to  visit  the  Bordeaux 
lasaictto  to  study  yellow  fever,  and  ascertain  whether  it  is  dne  to 
a  parasite,  and  can  be  guarded  against  by  inoculation. 

The  building  of  the  Ob-ervatory  of  the  Pic  dn  Midi  has  been 
complctcii  on  the  very  top  of  the  ni  juistciin,  a;  an  altiiuiic  of 
2600  metres.  The  old  baitding,  which  was  placed  in  a  valley 
at  a  tesB  damtad  sitnation,  will  lie  nsed  merely  as  a  station  for 
travellers.  General  Nansouty  is  mnr  bnif  fitting  the  establish- 
ment with  apparatus  and  victuals  for  neit  winter,  as,  accord- 
in^'  to  e\ery  probability,  it  will  be  blocked  by  snow  during  more 
than  six  months.  The  storms  are  so  heavy  that  not  less  than 
six  electric  Ugfat  eondneton  have  been  estabEsbed  for  protection. 

TM«  autumn  meeting  of  the  Tron  and  Steel  Institute  will  be 
held  in  London  this  year,  on  October  1 1-14,  at  the  Institute  of 
Civil  Engineers,  under  the  presidency  of  Sir  Henry  Bessemer, 
F.R.S.  Numerous  excursions  have  been  arranged  for,  and  the 
following  papers  are  annonnoed  to  be  rcadi^On  A*  aiana< 
factnn  of  steel  and  steel  mils  in  the  United  States  (supple- 
mentary paper),  by  Capt.  W,  R.  Jones,  Pittsburg,  Pa.  ;  on  a 
method  of  securing  homogeneity  in  the  l!cn>cmer  jiroccss,  by 
Mr.  W.  D.  Alien;  on  the  manufacture  of  ordnance  at  Woolwich, 
by  Col.  Maitland ;  on  flw  npp&eation  of  -rnHH^  boo  and  steel 
to  t'lp  manufacture  of  gun  carriages,  by  Mr.  H.  Batter  }  on  the 
m  uiufaciurc  of  projectiles,  by  Mr.  J.  Davidson ;  on  the  distri- 
bution of  elements  in  steel  ingots,  by  Mr.  (l.  J.  Snelus  ;  on  the 
u'c  of  brown  coal  in  the  blast  furnace,  by  Prof.  P.  Ritter  von 
Tiinner,  Leoben,  Analrin }  on  certain  physical  tesU  and  proper- 
lies  of  i^teel,  by  Mr.  Edward  Richards;  OB  the  tin-plate  nana* 
faciurc,  by  Mr.  Trubshaw ;  on  the  nse  of  American  antbncite 
in  the  blast  furnace,  by  Mr.  J.  Hartman,  Philadelphia  ;  on 
variation  of  elements  in  cast-steel  ingots,  by  Mr.  F.  Stubbs  ;  and 
on  the  recent  psogrsss  of  the  basic  Bessemer  process,  by  Herr 
Paut  Kupcbvci-er,  director  of  the  Wilkowitr  Works.  Austria. 

Great  preparations  are  Ijcing  made  in  Dublin  for  the  forth- 
coniiw  oMtiiv  of  die  Sodd  Scienen  CcBgias,  vUdi  bc0n*  ito 


sittings  there  on  the  cveiiin;;  of  Monday,  October  3,  when  Lord 
O'llagan,  as  president,  will  deliver  the  inaugural  address  in  tbe 
Exhibition  Palaoe.  Among  the  other  addieiaes  to  be  given  af« 
the  fenewtngi—'^On  Edneation."  by  Sir  Patrid^  J.  Keenaa, 
K.C.M.O.,  C.R.  ;  "On  Health."  by  Dr.  Cameron,  M.P.  ;  "On 
Economy  and  Trade,"  by  Mr.  Goldnin  Smith;  and  "On  Art," 
by  Lord  Powerscourt.  D-.iring  the  week  garden  partiea  and 
eonversationi  will  be  given  by  some  of  the  leodii^  dtiieos  sad 
learned  societies. 

Haron  Mikluho  Maclay,  before  leaving  Sydney,  gave  to 
the  Linnean  Society  of  New  Sonth  Wales  on  July  35  •  short 
account  of  the  progress  of  the  Sydney  Diologiea!  Statieo  at 
Wat^nn's  Bay,  «hich  Ikts  l.ccn  ojicncd  tbrouRh  hi>  cncrjjies,  ud 
of  which  ire  recentlygave  some  account.  I'hc  building  was  to  be 
ready  in  a  week's  time.  Dr.  Maclay  stated.  The  Royal  Socidjr 
of  Vktoiia  have  agreed  to  assist  the  establis-hnent  of  the  sta- 
tion, not  only  by  penomd  snbsicription,  bat  abo  by  an  annual 
grant  from  the  funds  of  the  Society.  Tliis  h-t  decision 
is  most  important,  opening  the  prospect  of  a  permanent,  it 
modern  f,  U  i  ly  for  the  support  of  the  institution.  The  Royal 
Society  of  New  Sooth  Wales  will  also  probably,  on  the  repn- 
sentatiott  of  the  President  at  the  last  annna!  meeting,  follow  a 
similar  c-rnr-e.  "  I  entertain  the  hnjvc,"  Dr.  Maclay  said,  "  that 
the  es'ablishuient  of  the  liiological  Station  of  Sydney  will  very 
probably  induce  the  other  colonies  to  follow  this  good  example, 
and  will  be  tbe  mcan^  of  uniting  the  scientific  societies  of  dif* 
fefent  eolomesL  That  the  Biologied  Station  of  Sydney  w  ill  not 
remain  lonj^  isolated  in  this  part  of  the  world  is  a  f.ict,  Dr. 
Hector  told  me  ih.it  he  intended  to  establish  one  in  New  Zea- 
land. The  e>tablishment  of  an  Intercolonial  Biological  Asso- 
ciation, which  abonkl  have  for  its  object  to  assist  in  the  forma- 
tion, mdntenance,  and  rcgnlation  of  biologieal  stations  In 
Australia,  was  a  plan  which,  in  my  opinion,  ou  ;ht  nnt  to  remnin 
long  a  fnvm  dtsiderium  only.  Therefore  1  called  a  )>ublic 
meeting,  June  15,  with  the  object — i.  To  obtain  a  number  of 
yearly  contributors,  as  the  subsidy  from  tbe  Government  is  in 
proportion  to  tbe  pnUie  subaeilirtion,  and  ^  yeaily  subsidies 
from  the  Royal  Society  of  New  South  Wales  and  Victoria  are 
very  moderate.  2.  To  frame  rules  for  the  station.  From  the 
gentlemen  present  at  the  meeting  a  committee  was  cboseo  for 
the  discussion  of  the  proposed  rules,  this  eommlttee  ooaslsting 
of  riz  aembv^  of  whicb  four  are  at  tbe  same  tbna  tmrtees  of 
the  Biological  Station  ;  after  four  meetings,  agreed  to  a  code  of 
rules,  which  will  be  submitted  to  the  trustees  of  the  Biolt>gieal 
Station."  Certainly  science  in  Australia  is  grently  indebted  to 
the  intelligent  energy  of  tbe  Russian  naturalist,  and  we  trust 
the  work  so  wdl  began  will  be  contlmied  wlthoat  afaateoMnt. 

The  Ei  j  itv;  I'nre-l  and  County  of  Essex  N.ituralists' Fidd 
Club's  annual  Cryptogamic  meeting  is  advertised  for  Saturday, 
October  I.  The  Qub  is  to  bc  ooltgntahted  for  the  list  of  well- 
known  botanists  who  qipanr  as  referees  and  eoaductors.  Thus 
for  Fungi  we  see  the  names  of  Dr.  M.  C.  Cooke,  M.A.,  F.L.S., 
Mr.  Worthington  Smith,  F.L.S.,  Dr.  H.  T.  Wharton,  M.A., 
F.L.S.,  and  Mr.  James  Enghsh ;  whilst  for  Mosses  and  Lichens 
the  names  of  Dr.  Bidthwaite,  P.L.S.,  nad  Mr.  E.  It.  Hofanes 
F.L.S.,  are  announced. 

The  Yorkshire  Naturalists'  Union  will  have  a  Fungus  Foray 
on  Friday  and  Saturdi^,  September  30  and  October  i,  at  which 
thcj  will  ghdly  welcome  any  mycologists  who  aMf  be  diapoaed 
to  asshit  them.  The  Friday's  programme  Is  to  eondst  of  an 
excursion  in  the  ncighbourho<xi  of  Harrogate.  On  the  Satur- 
day is  to  be  a  "  show,''  at  which  will  be  exhibited  fungi,  and 
any  objects  illustrative  of  the  subject  which  may  be  sent.  The 
dinner  ts  to  be  on  the  evening  of  Saturday.  Arrangements  aie 
being  made  to  aeardi  loeaQtins  in  all  parts  of  Yodcsbire  for 
qMOBOia  to  ohibit ;  and  at  die  medfaigi  the  Unioa  will  be 
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honoured  by  the  praence  of  Mestn.  W.  PUUn  ^  I*'^* 
rieht,  G.  Ma«&ce,  ud  Rev.  J.  E.  Viie. 

Ifo  kac  dun  tM  olMcmn  an  aow engaged  at  the  Observatory 
of  P«rl<i  in  the  completion  of  the  catalogue  of  stars  which  wa* 
begun  by  Leverrier.  The  work  is  progressing  at  an  unprece- 
dented rate,  not  lest,  than  70,000  observations  havinu  been  talw 
lated,  after  having  been  duly  reduced  in  a  single  year.  Admiral 
Mflodiet  haa  tatcco  possession  of  the  new  ObsenfatMy  grounds, 
and  the  earthworks  for  tke  fooBdatioB  of  Ibe  lefiactor 
buUdini;,  and  the  eoBitnietkm  «f  the  ludeqiand  chamlNfS  in 
which  the  magaelie  obicnwtioM  ai«  to  be  eaiidwtcd»  to  bdng 
continued. 

During  the  York  session  of  the  British  Association  a  mo&t 
aoccc  sful  half-yearly  meeting  of  the  mctnliers  of  the  Natural 
Hiitoiy  Society  of  the  Fricods'  School  in  Bootbain  was  held  in 
Oe  lectar«4O0m  of  that  ataUidinieBt.  Among  thow  present 
WCK  Prof.  S.  P.  Thompson,  F  R.A.S.,  J.  G.  Baker,  F.R.S., 
A.  W.  Bennett,  F.L.S.,  J.  Edmund  Clark,  F.G.S.,  Thomas 
Gough,  M..\.  (of  l  lniriei.i  Conc^;o),  Ucv.  T.  A.  Prc5,ton,  M.A. 
(Science  M.i5tcr  of  Marlborouj^h  College),  I>r.  W.  W.  Newbould, 
Langlcy  Kitching,  td.  Grubb,  M.A.,  Hugh  Richardson,  R.  M. 
Chiifty,  A.  J.  Wighain,  with  \.  F.  Fryer,  B.A.  (tbe  pR  cnt 
bead  master),  FieMen  Thorp,  B.  A.  (the  former  npetnitendent), 
whii  pre-i  lwl,  and  many  other-.  Dr.  D.  Hack  Tuke  delivered 
an  interesting  address  strongly  advocating  the  .study  of  science. 
Mr»  Baker  of  Kew  said  that  a  large  measure  of  bis  succe-s  in 
life  was  due  to  the  early  scientific  training  lie  had  received  when 
a  memher  ftftbb  society.  Many  other  fnterestiag  addressesirere 
given  by  these  pre^c^t.  The  J"0\ifty  only  three  yerir- 
younger  than  the  British  Association  itself,  having  been  formed 
OD  Aogut  14,  1834.  Since  tbat  time  many  ardcot  naturalists, 
now  well  known  to  science,  had  parsed  through  its  rank*. 

A  CORRESPONDENT  from  Kingussic,  in  Invcmess-shu-e,  writes  : 
"We  bad  jost  (Sunday,  iSih)  been  reading  somewhat  sceptically 
flie  pmi^ph  ahout  the  pink  sunbow,  when  behold,  to  our 
aitMiiabinent,  there  appeared  jost  over  Glen  Feibf  die  noit 
lorcfy  pink  rain^xjw  you  can  imagine,  shaded  from  crimson  to 
pale  piab,  but  00  other  colour.  It  was  strange  and  bcautifiili 
aad  aone  of  na  bad  cfcrieen  aayfbteg  like  it  befon." 

The  jiist-issucd  volume  of  the  Fr.vo-.Hn^i  of  the  N.-.tura', 
HiiMiy  Society  at  Berne  (Nos.  97Sht(»3)  contaio-s  besides 
minutes  of  proeeedfaigs  and  small  notes,  several  vahiable  papers : 
by  Prof.  Studer,  oo  the  segmentation  of  Madreporaceae,  on 

the  Corals  of  Singapore,  and  on  the  statistical  researches  as  to 
the  Colour  of  eye-  .m.i  h.iir  of  children  in  the  canton  of  Bcmc  ; 
by  Dr.  Graf,  on  the  specific  heat  of  gases  at  constant  volume  ; 
on  glacial  deposits  at  Berne,  by  H.  Bacbmann  ;  on  the  intrusion 
of  limestones  into  the  crystalline  rocks  of  the  Flnsl^maibora, 
on  the  dependence  of  organisms  upon  oxygen,  atld  OB  tbe  inihl- 
encc  of  jhjjvons  on  invertcVirat.i,  l>r.  Amoldj  and  WVeral 
anatomical  n'lte-  hv  Prof.  Luch-in^jcr. 

\Vf.  have  rcccivctl  ihc  Prodtdings  of  the  <.ixty-third  annual 
meeting  of  the  Swiss  Society  of  Naturalists,  which  w.ts  held 
is  September  laU  year  at  Brieg.  They  contain  the  address 
of  flie  prerident,  M.  Wolf,  and  ndantct  of  proceednigs  of  the 
sections,  among  which  n-e  DOtiee  cnmmunications : — by  Prof. 
RUtimoycr,  on  the  metamorphoses  of  skulls ;  by  Prof.  Yunpf, 
on  hi<i  physii  l  igical  re-earches  on  ccphalopods  at  tlic  Naples 
Zoological  Station;  by  M.  Lory,  on  geological  researches  on 
tbeFinsteraailiom;  and  by  If .  de  k  Harpe,  onftemmmnliiic 
fonnati  -n  in  Switzerland.  In  the  Reports  of  Commissions  we 
notice  the  report,  by  Prof.  Kiitimeyer,  on  the  important  work, 
by  M.  Ph.  (>o-set,  on  the  gl.icier  of  the  klii>iie,  tn  which  the 
Schliifli  Foundation  was  awarded.  This  immcasc  work,  which  is 
the  resnlt  of  sh  yean' oonieeadve  mcnsnenienti  of  the  positiant  of 


no  less  than  156  mmbered  and  painted  blocks,  carefully  chosen 
on  die  au^see  of  the  glacier,  aa  wdl  at  of  snrreys  on  the  scale 

of  I  :  5000,  contains  a  thorough  dcscrfptiflll  of  the  glacier  of 
the  Rhone,  and  is  accompanied  by  a  most  ela!>orate  map  of 
the  glacier,  numerous  transverse  and  longitudinal  sections,  and 
several  sheets  of  drawings^  which  show  tbe  results  of  the 
tbe  mcasnements  as  to  die  motion  of  the  glacier. 

STATisnCAI,  lesearcbes  as  to  theeolonrof  the  hair  and  eyes  of 
children  had  been  made  in  aU  tbe  emioaa  -of  Switaerland,  with 
the  exception  of  Berne,  Geneva,  and  Tesiina  The  tovculgation 
as  to  the  first  of  these  cantons  is  now  terminated,  and  the  results 
of  the  examination  of  94,331  children  are  published  by  Prof. 
Studer  in  the  PnxttMmgt  of  the  Berne  Society  of  Natural  History 
(No.  986),  and  are  aecompaidcd  by  fear  coloured  maps,  which 
show  graphically  the  results.  It  Is  teen  from  these  researehet 
that  in  the  canton  of  Berne  tbe  darl<  ty;>e  prevails  over  the  f:iir, 
but  that  the  pure  types  are  not  so  numerous,  csi>ccially  in  the 
central  parts,  as  Ibe  mixed  ones.  The  pure  fair  type,  which 
makes  9  io  ii  per  eent  ha  the  north-eastern  parts  of  the 
canton,  inotascs  to  fbeaoafh  (ii  to  14  per  eent.  In  dM  middle 
parts,  am!  15  t  1  poreOlt  in  the  Alps),  anil  reaches  its  highest 
percentage  in  the  secluded  valley  of  the  .Saancn  (2S  oer  cent.). 
Thedark  type  is  most  numerous  in  two  regions— that  of  the 
western  kkes  and  Old  Khaetia  (31  to  99  per  cent.),  whilst  in  the 
middle  parts  It  readies  only  SI  to  v%  per  cent.,  and  oidy  t6  to 
20  \ytr  cent,  in  some  secluded  valleys.  Af^er  having  shown  the 
dLstributioQ  of  mixed  types,  Prof.  Studer  considers  these  data  in 
connection  with  hiitacy,  and  cams  to  aeTeral  imcrerthig 
condu'^ions. 

Messrs.  Sonnenschein  and  Allen  have  issued  a  second 
edition  of  Pnmd't  "Elementary  Text-book  of  Botany,"  revised 
by  Dr.  S.  H.  Vines  who  baa  made  considerable  alterationa  in 
the  book,  with  the  view  of  iaerearing  its  nsefulnen.  The  most 
important  .iltrr.iti^m,  it  is  stated,  i-  the  adoption  of  a  Classifica- 
tion of  Flowering  Phmts  which  will  be  more  familiar  to 
English  stidents  than  that  wUdk  was  followed  in  die  first 
ediHon. 

A  Etcnrr  speech  of  the  Governor  of  Hong-kong,  Sir  John 
Pope  Hennessy.  contafais  an  interesHng  aeeoaat  of  the  spread  of 
vacciri  iiirin  amongst  the  Chinese  in  the  Colony  and  on  the  neigh- 
bnuring  mainland.  No  pirt  in  the  world  is  more  liable  to  a 
viMtatioa  of  stnall-pox,  vet  it  never  spread  there.  Tl  e  hcilth- 
officcr  of  the  Colony  also  was  astonished  to  find  thii  nearly  all 
the  young  Chinese  emlgranls  bad  vaednadoB  or  inoculation  marks 
up<in  their  .irms.  He  s.ay<  he  was  often  purzled  to  knowbowtbit 
vaccination  came  to  Ik;  ai^parently  so  perfect  among  the  CMncae. 
'  On  inquiry  it  turned  out  that  the  native  doctors  of  the  Tun--wa 
UospiUl— a  charitable  institution  supported  by  the  voluntary 
contribudons  of  Cbloeae— not  ai»^  vaeefawted  their  ouutiyutui 
in  the  Colo-  y  itsn'f.  but  actually  sent  tnwdling  TMC&iato«a  Offer 
the  adjoining  ]>rovinces  of  China.  In  this  way  thoatands  of 
IMTOple  have  been  vaccinated  during  the  last  four  yean.  Ilie 
lymph  is  supplied  Uiem  by  the  Governor,  who  gets  it  every 
mml  in  Ws  de^h-bag  from  Downing-street.  Three  dentists 
also  apiM-ir  \n  the  census  of  the  profeasiona  of  die  Colony. 
"  Ahont  eighteen  months  ago,  "  adds  hb  Excellency,  "I  visited 
one,  not  professionally,  but  for  the  purpose  of  seeing  the  instru- 
menu  he  used,  and  1  then  found  he  had  the  same  ajiparatus  we 
Imd  to  all  dendtts*  estaUisbments.  In  fact  he  did  work  for 
the  first-rate  American  dentists  webavebere,  beii«  fully  capable 
of  making  or  repairing  sets  of  tse^  He  was  a  gendoman  of 
intelligence,  and  iropresied  BWk  I  nut  say,  as  fawmnlljr  as  a 
dentist  could." 

The  Congress  of  Orientalists  has  had  a  very  successful  meet- 
faffHiBerSB.  Of  Uielntematiooal  Geographical  Congress  and 


Diyiiiztsd  by  Google 


504 


Exhibitkn  at  Venice,  we  bope  to  give  t,  detailed  rciictt  next 
«etk.  An  Ardi«  (logiflnl  CoHgirt  opened  at  Tifla  on 
Tacaday  ;  among  the  delegate*  bi  Prof.  Virchow.  The  Caucasus 
■m  was  alf  o  opened  ;  the  c  Elections  were  very  numcroas 


TuF.  eii-uinj  session  of  the  Arislolcliati  S  veiety  for  the  Syste* 
matic  t^luily  "f  rhilu-ojliy  will  ojicii  on  Octulxr  lo,  at  20,  John 
Street,  Adelphi,  W.C  ,  wi(h  an  jMidre^t  by  the  pre-i<lent, 
Slnthirorth  H.  Hodg  on,  LL.D.,  aad  tbe  Sociely  aiU  thereafter 
eMiAMN  lt»  hbiofkal  itiidia^  aHmated  witk  diceuKiom  of 
philmopliied  ^pMstioBs. 

Wb  gladly  welc-ime  thetppMnao*  of  tbe  "  rh.onoji^-Mu 
and  Viiw:ular  Cryptogamotu  Plants  of  Michigan, "  by  Charles 
F.  W  heeler  lUitJ  Krwin  F.  Smith  (I  aiising,  1881).  1359  sj  ecies 
ofilowerii^  plants  arc  enaa.erated,  and  75  of  ho-sctaiU,  fcm:, 
ami  lynnwdti.  The  urangement  fuUoncd  is  that  of  ibe  fifth 
edition  of  Gay's  Uanul,  and  tb«  atrthon  pconise  to  pabli^h 
■ddeuda  from  Une  to  tone. 

We  have  rcceivrd  the  first  part  of  Fr.  WotbolTa  "  Kiifer 
Weitfalcn*,"  fonaiag  atsppkmcBt  to  tfa*  "  Vcriwndkmgea  drs 
natmlitanriMfaen  Vcreint  der  fmmmdma  RJionlande  und 
We<tfalens,"  I.ihrgang  ifi  (itti).  It  i^  only  a  Li«t,  ]>refaced  Uy 
remarks  on  tbe  di!<trict,  and  whh  liNt  of  nti'h-rr",  ice,  but  it 
proaiiMa  to  be  of  value  on  account  of  the  1I1  i  u^h  OMUiner  in 
wUA  h  appears  to  be  worked  oat,  nd  tlie  baatle-Javw  appeaft 
lo  be  rich.  Adopting  Ac  latest  Enmpaan  Catalagae  as  a  badi^ 
this  Frst  part  rxtcmi-.  to  'he  Hetemctridtt.  No  new  sfwcies  an 
de  cribed,  but  kcveral  apparently  new  v.irietie»  in  tbe  CartMdm 
and  waten-boctles  leeelve  ■amcs. 

Unhf-R  the  direction  of  the  Council  of  (he  Melc<ir.4i>gical 
Society,  Mr.  W.  Marriott  has  is.sucd  "  Hints  to  Meteorological 
Otwervery,  with  lastnictions  for  taking  Ob«er>'atioas  and  Tables 
for  tbeir  RedactaoB  "  (Sttaford).  If  any  of  anr  iwdcn  n%)it  be 
able  to  t«m  iheM  HfaMs  to  goad  praetieal  aoooant  We  bare 
al*0  reccncd  tlic  ftr-t  number  of  the  Afftfort/U^kal  Rtcord, 
containing  the  monthly  roults  of  observations  made  at  the 
Stations  of  the  Meteorological  Society,  with  remarks  on  tbe 
weather  fi.r  the  rnu-trtcr  ciulinj;  M.irch  71. 

Thk  Report  of  the  Committee  of  tlie  Quceinv  iod  College 
Mutual  Improvement  Society  for  the  end  of  tbe  sun.mcr  term 
1S81  18  intere4>tin^  tdunriqg  that  nuish  usefal  and  varied  work 
Ja  bciii^  (lone  by  the  Sodstf. 

The  additions  to  the  Zoolotrical  Society's  Gardeaa  dnklf  the 
past  week  indnde  a  Ualbronok  Monkey  (Cirttfithtcm^^mmt) 
froni  Went  AMca,  prasenled  by  l&Si  Attn  son  \  a  M&cat^tie 

Monkey  i^^<1canls  rynompl^us)  fr  im  Inih.i,  presented  by  Mr. 
Harding  Cox  ;  a  Rubiginous  Cat  {Ftlis  ru'ni;int>tn)  from  Ceylon, 
ptSKenled  by  Mr.  Chtirles  E.  Pole  Carew  ;  a  Urown  Bear  (Ursns 
mrttat)  from  Roa^ia,  prewnted  by  Mesm.  Motgni,  Gellifaeand, 
•nd  Co. ;  two  Chnkar  Partridges  {CanmHt  rlndvr)  fnm  India, 
presented  by  C<>I.  Tho^.  Pierce,  16th  Regt.  Bombay  N.I.  ;  two 
Ihvaif  Cham.'eleons  {Ciamtr/A>  fumilit)  from  South  Africa,  pre- 
scnlcl  by  Mr.  Duncan  W.  B.  Swaine  ;  two  Spanish  Terrapins 
(Claimjft  Itfrpm)  from  Spain,  pimwiad  by  Major  Rooke;  a 
IKainond  Snake  {HtmPa  sfihttt)  from  AnatnSi,  piutiited  by 
Mr.  C.  C.  Shsrratt ;  two  Cai>e  Cnv  nd  Cranes  (Pa!r\iri(n  thry- 
so/f/arpi^),  t"  o  Wattled  Cranes  (Grus  caruncuiaia)  from  South 

Africa,  deiKisited  ;  a  Bladi  flwei  Spider  MaalMf  (iMrftt  «*r) 
from  South  America*  on  appiofali 

PHYSICAL  frOTES 

Dft.  R.  KoMlo  has  just  completed  a  new  inttmment— a  variety 
«f  (he  mva  shui  which  we  ■eccmiy  dwerihf  d— with  which  he 
pravaa  aa  CKtrcBwIy  imnoctut  fut,  which  pnbably  is  tuw  to 
all  aeoatidaait  nancly,  mt  fhe  qauity  af  a  oonpoand  tone  Is 


very  distinctly  affect<  d  1  y  tiirtercnces  of  fhau  in  the  coa>ponentk. 
.^n  account  of  these  las!  re-carcbcs  will  be  fcaad  ia  tbe  forth* 
coming  number  of  ly'eJimamm'i  AmhsIm. 

DiL  I  OHIO  dererihes  (H^.  Aiim.t  Noi.  t)  a  way  of  exploriqg 
the  lalcrior  of  oma-pipei  (opecially  stopped  ones)  while  is 
acion.  without  dfeturbing  the  nbmOou.   The  pipe,  wtA  • 
tsatml  loiii^Bdinal  l>t  made  ii  dw  back,  aal  a  pltC»i^aai 
fnat,  wilhaeale,  is  ui>p:>rted  hoiiaoaitallT  in  «  troagb,  so  dial 
the  slit  aad  l«lf  the  bock  of  the  pipe  dips  ia  watar.   A  tUa 
bnsB  lube,  hent  tadee  at  a  right  anj^Ie,  is  sq>par(ed  on  ib«  ptpe^ 
so  diat  one  end  enters  the  slit  to  about  the  laiddle  of  tbe  pipe. 
This  tube  can  be  slid  along  the  pipe»  aai  is  connected  bgr  • 
caontchoue  tabe  to  the  ear,  a  nHOonetric  capnte  with  flaaWr 
Passing  ihr>iugb  a  ventral  scgoaent,  one  notices  a  qnito  aaidaa 
weaiening  of  the  s  >nnd,  then  a  su-lden  .Mrengiheoia^  (Kite  the 
stroke  of  a  bell).    By  noting  >acfa  points  the  posinoa  of  the 
sqgBMat  can  be  exac-lr  deietadaed.    Or.  KVmg  giees  aooae 
Rsutte  which  apparently  fail  to  soeard  with  theory.    He  also 
dcscrilM-  1  .1niin  !iUe  arr.in  ^i-meiit  f  ir  explorin^f  pijie*. 

An  cxtrcmily  i  .gctii  11-  j  iece  of  electric  mechaniiui  is  now 
l«ing  shown  tn  the  Lletlricil  Evhibiliun  in  I'aris.  It  is  id 
apparatus  by  »  hich  any  uu:ut)eT  from  I  to  999  i>  aat  iinaticaily 
si^'nnllcd  ■  11  one  « ire  by  a  single  movement  of  the  <;pcril  >r,  th^ 
fi;  urcs  .tppe.iriii;;  ii  'he  <li  tant  end  at  an  opeiung  ia  a  Ikmc.  To 
(ieseribe  the  iletnil.  of  ihi^  app-ir.itus  would  talWtoO loagaapaeb 
It  is  the  invention  ol  .Mr.  J.  M,-ickenzie. 

M.  CoRNU  has  c onstmcted  a  p  •btn<iing  priunmadeof  a^lBgte 
film  of  Icebuid'^par  fiaed  with  Canada  balsam  between  two 
fliatiflasK  prisms.  The  p-ilanyaiion  isiarfroai  perfect,  hawevcr. 
and  the  field  is  very  narrow,  so  that  the  inainaMnt,  thoagh  of 
iniercst  from  a  ibeoretical  point  of  view,  is  of  Ihde  or  no 
practical  value. 


(/XrVEKS/TV  A\D  EDC'CAl ZONAL 
LXTELUGENCE 

Oxford, — An  examination  will  be  held  at  Exeter  College  on 
Thur-d.ay,  (ktolicr  13,  for  ;hc  ptirposeof  filling  up  a  Natural 
Science  Schol.irship,  tcii.ible  for  four  years  during  residence. 
Tlic  examination  will  l>e  in  biology,  chemistry,  and  physics. 
Cp.ndidatcs  will  be  expected  to  show  proficiency  in  at  lea^  two 
of  the^  subjects  and  the  scholar  will  be  required  to  read  for 
honours  in  biology  in  the  Natural  Science  School  Tbe  same 
paper,  will  be  ^et  in  cliemi^trv'  and  physics  a^  in  the  examination 
for  the  Natural  Science  Scholar-hip  at  Trinity  College,  Cai>di> 
dales  are  de^ireil  to  c.ill  011  the  Rector  between  6  and  7  p.m. 
on  Wednesday,  October  12.  They  may  obtain  further  iniFocaia* 
tion  by  application  to  the  Rector,  or  to  Ifr.  W.  L.  Iloi^pa,  the 
Lecturer  m  biology  at  Eaeter  CoUcge. 

Tm  PMnaelBs  of  Ledaias  aad  Claaieilbr  Aefifot  SeoioB  ef 
Udvenily  College  Notthq^ma^  promhu  wdL  There  will  he 
both  day  aad  evanag  leclures  aad  daises  la  Language  and 
I.iteralare  (PmC  Staw*),  MathematleL  Mohaaia^  aad  PlmdDB 
(Prof.  Pleming),  Chemistry  (Prof.  Clowes),  Natural  Science 

(I'ruf.  ril.ikc). 
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THE  STRUGGLE  OF  PARTS  IN  THE 

ORGANISM 

Dei  Kampf  dcr  TJid.'e  iin  Or^anismus :  cin  />t  il>  ii^  siir 
Ven  olhlanJigungder  muhamscheH  Zwetkmiusigkeili' 
Uhrt.  VoB  Dr.  Wilhclm  Smu^  Privatdooent  and 
Assistent   na  Anatomiscben  -lasthat  n  Bnoha. 

(Leipzig  :  Wlhelm  Engclmann,  1881.} 

SINCE  the  first  dawn  of  metliodic2l  inquiry  one  of  the 
largest  and  most  important  problems  that  has 
always  been  presented  to  scientific  thought  is  the  explana- 
tion of  the  endless  ntunbcr  and  complex  variety  of  those 
apparently  jrarpouve  adaptations  of  stntctutes  to  functions 
which  are  ever\  \vljere  to  be  met  with  in  or^'anic  nature. 
Until  within  the  last  few  years  itie  solution  of  this  problem 
was  all  but  universally  souglit  ilk  the  hypotlttsis  of  a  de- 
signing mind,  and  as  no  other  cause  had  been  suggested 
as  adequate  to  produce  such  a  multitude  of  seemingly 
teleological  eflfects,  it  became  a  habit  of  philosophicid 
thinldog  to  r^ard  these  effects  as  evidences  of  a  cceatiag 
intelligence.  And  although  the  scientific  instincts  of  an 
individual  here  and  tl.rrc  pointed  towards  the  belief  that 
in  some  unaccountable  manner  the  fiKtl  vere  due  to 
pltysical  as  distinguished  from  metaphyetcal  causes,  the 
scientific  instincts  which  pointed  in  this  direction  were 
unable  to  justify  themselves  on  grounds  of  reason,  inas- 
mueb  as  they  were  unable  to  suggest  any  non-mental 
prindple  iHiich  conid  leuooably  be  taken  to  explain  a 
class  of  pbenomttia  bearing  so  suggestively  the  appear- 
an(  c  of  a  mcn:al  orir;in.  The  tide  of  thought  in  this 
matter  therefore  roic  without  interruption  or  perceptible 
hlndnnee  in  the  direction  of  supematuralisin,  until  it 

attained  its  highest  level  in  the  "Argument  from  Design" 
as  elaborated  by  the  natural  theologians  of  the  past  gene- 
ration. Then  with  a  suddenness  only  less  surprising  than 
its  completeness  the  end  came;  the  fountains  of  this 
great  deep  irere  broken  up  by  the  power  of  one  man,  and 
never  in  the  l.istory  of  thon^ln  ^ns  a  change  been  eflecled 
of  a  comparable  magnitude  or  importance. 

But  although  the  theory  of  natural  selection  as  con- 
ceived and  cl  ihoratci!  by  ^T^.  Darwin  so  completely  sub- 
verted the  foundations  of  what  may  be  tcmied  a  scientific 
teleology,  it  soon  became  apparent  that  natural  selection 
alone  was  not  adequate  to  explain  all  the  facts  of  adapta- 
tion  that  are  met  with  in  organic  nature.  Not  to  enter 
u:  on  the  cjucstion,  which  we  can  only  hope  that  future 
generations  may  be  able  to  answer,  as  to  how  far  natural 
selection  atone,  or  unassisted  by  any  ether  principle,  is 
competent  to  produce  changes  of  specific  type— how  far 
in  other  words,  we  are  to  attribute  ihcevohitian  of  species 
to  the  uncoropounded  operation  of  the  sur\'ival  of  the 
fittest,  and  how  Car  to  tlie  probable  operation  of  other  and 
unknown  factors-^not  to  enter  upon  this  question,  it  is 
enough  to  observe  that  many  cases  of  adaptation  which 
occur  in  the  parti  of  individual  organisms  cannot  possibly 
be  expbined  by  the  theory  of  natural  selection  as  this  is 
applied  to  explain  cases  of  adaptation  which  are  presented 
by  specific  types.  Thus,  to  take  the  most  simple  illustra- 
tion, the  effects  of  use  and  of  disuse  in  increasing  or 
diminishing  the  functional  utility  of  an  tag^  in  obvious 


adaptation  to  the  requirements  of  the  individual  organism 
—these  effects  clearly  cannot  be  attributed  to  survival  of 
the  fittest  organisms.  Similarly  in  the  morbid  proce^sc- 
of  disease  there  is  frequently  observed  "an  effort  of 
nature  "to  throw  off  the  affected  part,  or  otherwise  to 
effect  a  spontaneous  cure.  These  and  other  considera- 
tions of  the  same  kind  have  led  all  the  more  thoughtful 
evolutionists— including  Mr.  Darwin  himself— to  cendude 
that  oxer  an<!  above  the  gicat  principle  of  natural  selec- 
tion, operating  from  without  the  organism  and  tlierefore 
caUed  by  Mr.  Herbert  Spencer  "  indirect  eciuiiibration,"* 
there  must  be  other  principles  of  an  adaptive  character 
at  work  within  the  organism  itself,  and  therefore  collec- 
tively called  by  Mr.  Spencer  the  pritu-ii)!cs  of  "direct 
equilibration."  And  it  is  evident  that  one  of  the  most 
important  problems  now  presented  to  evolutiooists  is  that 
of  ascertaining  whar  ai  r?  Oie-e  principles  of  direct  equili- 
bration. The  work  1j'  I  ;:l  us  is  an  interesting  effort  in 
this  direction. 

The  idea  which  Dr.  Roux  elaborates  at  much  leni^th 
is  that  the  principle  of  the  struggle  for  existence  and 
consequent  sinrvival  of  the  fittest  is  in  active  Oper- 
ation, not  only  as  between  individuals  of  the  same  or 
different  species,  but  also  between  the  constituent  parts 
of  the  same  individual.  As  all  the  parts  of  an  or- 
ganibm  receive  their  nourishment  from  a  common  and 
limited  supply,  there  necessarily  arises  among  them  a 
competition  for  food,  so  that,  for  instance,  in  any  cellulai 
structure  the  most  vigorous  cells  will  survive  by  starving 
out  the  less  vigorous,  just  as  is  the  case  with  organisms 
living  in  an  area  of  limited  food-supply.  Also,  and 
especially  after  the  period  of  full  grawdi  of  the  organism 
:  has  been  attained,  the  mutual  pressure  excricd  by  neigh- 
bouring cells  must  give  rise  to  a  further  competition— a 
struggle  tat  room  or  space  wherein  to  develop-^nd  here 

again  it  will  be  the  most  favoured  elements  that  will  be 
successful  in  attaining  a  vigorous  maturity.  In  these  and 
in  several  other  minor  respects  which  we  need  not  wait  to 
noention.  Dr.  Roux  maintains  that  all  the  organs,  cells, 
and  even  molecular  groupings  of  an  organism  are  so 
situated  as  to  he  const. mtly  under  the  cvolutionan,'  influ- 
ence of  the  struggle  for  existence.  If  such  is  granted  to 
be  the  case,  the  author  proceeds  to  show  how  a  foundation 
is  supplied  for  explaining  all  or  many  cases  of  "direct 
equilibration,'  or,  as  he  terms  it,  "  capacity  of  functional 
adaptation."  For  this  capacity  amounts  merely  to  an 
increase  or  dimmutioD  of  the  functional  power  of  a  part 
under  the  infhience  of  an  Increase  or  diminution  of 
stimulus,  using  the  latter  term  in  its  most  comprehensive 
signification  as  including  any  change  of  conditions  acting 
from  without.  (This,  at  least,  seems  to  be  the  sense  in 

which  Dr.  Roux  \iscs  the  term,  as  he  applies  it  indif- 
ferently to  an  cxcit.ition  of  nerkX  or  muscle,  increase  of 
traction  upon  a  bone,  blood-pressure  in  an  artery,  &&) 
But  if  a  stimulus  means  a  change  of  conditions,  it  means, 
when  frequently  repeated,  a  change  of  the  phvMological 
en\  iriinnient  of  the  structure  atTcted,  and  thcrcfr.rc,  if  the 
constituent  parts  of  this  structure  are  subject  among 
themselves  to  a  keen  struggle  for  existence,  those  parts 

I  which  arc  be  t  adapted  to  the  change  will  survive,  while 
,  the  others  will  succumb,  with  the  ultunate  effect  of  altering 
I  the  form  or  function  of  the  structure  80  as  to  meet  the 
new  circumstances  of  stimulation. 
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Sueb  in  the  most  general  terms  u  the  doctrine  advocated 
in  "  Der  Kampf  der  Theile  im  OrgaBismus."  Perhaps 

the  most  striking  feature  in  the  detailed  exposition  which 
the  author  gives  of  the  doctrine  is  his  ignorance  of  the 
fact  that  tlie  doctrine  is  not  origiaaL  His  work  is  per- 
vaded by  expressions  of  the  importance  which  he  attaches 
to  his  idea  as  that  of  a  new  light  shining  in  a  dark  pLice, 
and  he  is  surprised  that  in  the  domain  of  physiology  the  ; 
thoughts  of  Darwin  should  not  have  been  earlier  applied.  | 
Btit  in  this  country,  at  all  events,  the  idea  is  ha  from 
bcin.,  .1  r.m  e;  one.  Not  to  mention  w  riters  of  less  repute, 
Mr.  Spencer  has  mcdiuted  deeply  upon  the  causes  of 
direct  equilibration,"  and  his  works  are  over-charged  with 
analogies  drau-n  between  the  oiganism  physiological  and 
the  organism  social—  analogies  which  include  the  struggle 
for  eidatenee  and  survival  of  the  fittest  in  all  tiuSie 
ramifications.  Nevertheless,  although  Dr.  Roux  seems 
strangely  ignorant  of  the  philosophy  of  evolution  as 
taught  by  Mr.  Spencer,  his  work  is  of  value  in  pursuing 
this  branch  of  the  subject  into  greater  detail,  and  with 
more  extensive  Imowledge  of  physiology,  than  has  been 
hitherto  done.  The  toi)ic  is  a  deeply  interesting  one,  and 
we  therefore  welcome  this  attempt  at  its  elucidation.  We 
most,  however,  observe  that  Dr.  Roux,  in  the  ardour  of 
speculation,  is  too  prone  to  endow  a  "  muss  sein  "  with 
the  value  of  an  inductive  verification  ;  and  we  must 
emphatically  express  our  dissent  from  him  wherever  he 
a5)p'.Mr<i  to  insinuate  that  the  doctrine  of  natural  selection 
in  the  domain  of  physiology  has  evidence  in  its  favour  at 
ail  comparable  with  that  which  belongs  to  it  in  the  domain 
of  zoology  and  botany.  George  J.  Romanes 

OCrX  BOOK"  SHELF 

PftaiUenphys:olo!^i(' :  cin  ILuuliuch  ilcs  S/offiirchst-ls  iittd 
Kra/t'i',\  hs,-h'  in  der  i'Jian:,-.  \  on  Ur.  W.  PfcfTer, 
Professor  an  der  Universitat  Tubingen.  Band  L  "Stoff- 
wechscl."   (Leipzig:  Engelmann,  1881.) 

In  treating  of  the  Physiology  of  Plants,  Prof  PfcUer  v  ery 
naturally  rli\  jli  s  his  _-ubje' t  into  two  parts,  the  first  being 
"  Stotfwci-hH  l,  or  metabolism,  the  second  the  concomi- 
tant "  Krafi  A  echsel,''  that  is,  the  conversions  of  latent  into 
kinetic  energy  and  vict  vtrsd  which  are  involved  in  the 
metabolic  processes.  The  volume  now  before  us  treats  of 
the  "  Stoff«rechsel,"  and  it  does  so  in  a  very  thorough 
and  satisfactory  manner.  In  the  first  place  there  is  evi- 
dence in  the  work  of  a  venr  complete  acquahitaace  with 
the  extensive  literature  of  the  subject,  and  fuitber,  of  a 
critical  power  of  recognising  and  bringing  into  promin- 
ence those  observations  which  are  worthy  of  being  incor- 
porated in  the  canon  of  physiologic.!!  kn(r.\ Icd-c.  The 
general  treatment,  too,  of  the  subject  is  clear  ;ind  logical, 
though  it  sviifer^  fro  n  a  fault  which  is  not  uncommon  ( 
with  C.crinan  autliots,  namtSy  this,  that  the  iiiatn  line  of 
thought  b'-coine-.  hero  ar.d  there  obscure  i  by  the  cloud  of 
detail  with  which  it  is  einelopci.  .Still  the  book  is  a 
mine  of  information  for  original  workers,  and  a  trust- 
worthy guide  for  advanced  students.  It  is  not  too  much 
to  say  tut  it  is  the  best  work  in  existence  on  the  subject. 
If  tbe  serand  vohune  is  as  good  as  the  first,  Prof.  Pfefler 
will  hideed  have  to  be  congratulated. 

Sydney  H.  Vines 

The  MirMtf)ni«  Itvrth  Atluntk  Expedition,  i876'l878. 
In.  Zoology.    (Christiania,  1881.) 

Pa;:  I  i  1 1.  ihe  c  >unt  of  thcanimals  ol)tained  during  the 
above  expedition  is  by  the  wcU-known  naturalists,  D.  C. 
Danidssea  and  J.  Korea,  and  treats  of  the  group  of  the 


CrCphsre.i.  It  is  illustrated  by  six  plates  and  one  map. 
or 'lie  r.  -t  r.era  and  the  sixteen  species  collected  during 
the  cx|K'diiion  four  of  the  genera  and  seven  of  the  bpccie* 

f)rove  to  have  been  undescribed,  and  a  new  family  is 
ormed  for  the  remarlcable  new  genus  Epithetosoma. 
This  genus  difiiErsin many  respects  nomany  known  genua 
of  the  Cephyrea ;  most  noubly  so  by  reason  of  tbie  fia- 
sured  opening  through  which  the  sea  water  gains  


to  the  perivisceral  cavity.  Theanaloeueof  thttrespiratocy 
ti  ssure  is  probably  not  to  be  found  in  the  dass,  but  the  gene- 
ral organisation  of  this  new  form  is  -still  truly  Gephyrean. 
Unfortunately  but  two  examples  of  this  interesting  form 
were  dredged  up,  and  even  these  were  not  well  preserved. 
They  were  found  in  sandy  clay  at  a  depth  of  870  fjthoms, 
in  the  cold  ,^rca.  In  concluding  the  memoir  the  authors 
remark  that  the  two  groups  into  w  hich  the  cl.ass  lieph}  rea 
is  subdivided,  viz.  G.  intrmia  and  G.  armatOy  can  hardly 
be  legarried  as  satisfactory.  Of  several  new  forms  which 
tliqr  describe,  and  which  by  reason  of  their  anatomical 
structure  thev  refer  to  the  second  subdivision,  none  are 
furnished  wito  the  armature  on  which  that  subdivision  is 
based.  Had  therefore  the  systematic  claseification  bcea 
rigorously  applied,  these  would  have  been  referred  to  the 
first  subdivision,  one  with  which  they  have  but  little  :n 
common,  compared  to  the  striking  resemblance  they  bc.ar 
to  those  forms  comprised  in  the  other.  A  list  of  a'.l  the 
species  met  with  and  their  principal  synonyms  are 
appended. 

A  Manual  0/  Injurious  Insects^  with  Mtthcds  0/  Pm'en- 
Htu  and  Remtdy  for  their  Attacks  to  Food  Crops, 
Fortst  TreeSf  and  Fruits,  and  with  Short  Introduction 
to  Entomology.  By  Eksanor  A.  Onnerod,  F.M.S. 
I'p.  1-3:3.  ^"O.  (London:  W.  Sonnenschein  and 
.Alien  ;  Kdmburgh:  J.  Mcnrxs  and  Co.,  1881.) 

TiiK  authoress  of  this  book  is  well  known  as  an  en- 
thusiast in  the  department  of  Economic  Entomology, 
and  may  thoroughly  be  congratulated  upon  having  pro- 
duced a  work  that  cannot  fail  in  many  ways  to  be  useful 
to  the  dass  of  readers  for  whose  iastnictioo  and  profit 
it  is  intended.  In  many  respects  it  is  based  upon  Curtis^ 
familiar  (but  somewhat  obsolete)  "  Farm  Insects,"  and 
many  of  the  usually  excellent  illustrations  are  counterparts 
of  those  that  appeared  in  that  work  ;  many  others  were 
originally  from  the  faithful  pencil  of  Prof.  \Vest«ood  :  in 
both  ca^es  the  old  volumes  of  the  (.<,//./(  /;<  /  /  CimyniiU 
have  furnished  contributions  ;  a  few  are  from  other 
sources.  .\s  in  Curtis's  w(  rk  the  subject  is  dealt  with 
according  to  the  plants  attacked,  not  according  to  the 
attacking  insects,  a  plan  to  be  much  commended  in  such 
a  work.  In  each  ease  a  short  description  of  the  insect 
and  of  its  methods  of  attack  precede  the  consideration  of 
Prevention  and  Remedies.  Naturally  much  is  compiled 
from  previous  writers;  much  information  given  is  the 
result  of  records  obtained  from  the  many  willing  assistants 
of  the  authoress  ;  much  is  original  from  her  own  observa- 
tions. It  is  not  our  duty  to  enter  into  an  examinat'on  of 
the  •-u 'i^'^ted  ''remedies";  we  vastly  [refer  to  look  with 
mure  la\(iiir  upon  the  means  of  prevention,  and  are  glad 
to  see  that  generally  sound  advice  in  the  way  of  scientific 
cultivation  is  given  throughout.  Nor  are  the  meteoro- 
logical con  litions  overloo  ked :  we  can  modify  many  things 
—we  cannot  rule  the  elements ;  and  in  verv  bad  seasons 
we  fear  our  faimers  and  gardeners  must  be  content  to 
"  pocket  the  loss'*  occatitmed  by  insect  ravages  on  crops 
the  constitutions  of  udiidi  have  been  already  mined  by 
atmospheric  conditions.  In  a  few  cases  subject!^  appear 
to  ha\  e  been  introduced  for  the  sake  of  effect  For  in- 
stance, \\c  doubt  if  any  farmer  in  the  kingdom  is  one 
penny  the  worse  for  the  occasional  prcienre  in  his  potato- 
tields'of  the  larva  of  the  Death's  Head  Moth  ;  on  the 
other  h.md  many  bee-keepers  could  tell  a  diflferenl  tale 
from  the  ravages  of  the  moth  itself  in  their  hives.  Tiie 
Colorado  beetle,  of  course,  has  "honoonUe  mentioo"; 
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but  we  are  rather  sorry  to  find  the  authurcss  enthusiastic 
at  the  passing  of  the  "  Injurious  Insects"  Act  of  Parlia- 
ment, which  Ve  prefer  to  consider  the  outcome  of  a  scare 
furthered  by  speculators.  All  we  can  say  for  the  "  Intro- 
duction to  Kntornology"  is  that  it  will  {wssibly  serve  to 
give  the  class  for  whom  it  is  inteaided  sounder  ideas  on  the 
subject  than  generally  preraO  with  diem;  the  Glossaiy  at 
the  end  is  too  short  to  be  of  much  ser^'ice. 

ZitiM  :  Hfu  gechgitck-moHtattistiuk-kistmsehe  Motto- 
grafihie.  Von  E.  ReTcr.  8m  (Berlin :  Reimer,  1881.) 

In  this  monograph,  as  is  indicated  by  the  agglutinative 
adjective  on  the  title-page,  the  author  has  collected  the 
results  of  hi>  studies  on  the  technological  history  of  the 
nictnl  tin  unilcr  the  threefold  hcail  of  KcoloKy,  mining, 
antl  histciry  ;  or  rather  tlic  reader  may  (iu  so  tor  himself 
from  the  material  which  is  presented  in  an  abrupt  fashion 
wi^OOt  either  preface  or  index.  The  first  part  of  the 
volume  is  devoted  to  descriptions  of  the  tin-producing 
districts  of  Saxony  and  llohcmia,  the  geological  features 
of  each  district  being  fitst  considered^  then  its  history  as 
derived  from  the  locsd  ardiives  and  notioes  in  published 
chronicles,  the  whole  of  the  fiuts  concerning  nvoduction 
being  simuned  tip  in  a  chronicle  of  tin  mining  in  Bohemia 
and  Saxony,  with  tabular  statements  and  diagrams  of  the 
production  from  the  earliest  period  for  which  records  are 
obtainable,  about  the  year  I4(x),  down  to  the  present  time. 
From  these  we  gather  that  the  total  jiroiluciion  of  both 
countries,  which  was  about  100  tuns  in  the  year  1400, 
reached  in  1500  a  maxin^um  of  about  1000  tons,  since 
which  time  it  has  steadily  declined,  the  produce  at  in- 
tervals ot  fifty  years  varying  from  75  to  125  tons  annually. 
At  the  present  time  the  production  is  practically  confined 
to  Altenberg  in  Saxony,  where  about  50  tons  are  obtained 
from  the  treatment  of  n  staminitcrous  granite  containing 
about  8  lbs.  of  tin  ore  per  ton.  Id  subsequent  sections  of 
the  volume  the  productions  of  Comwafl,  Banca,  and 
Aostn^  are  treated  in  a  similar  manner ;  a  descriptive 
stcetch  of  the  geology  of  etch  locality  being  given  in  each 
case,  followed  by  a  chronicle  of  events  and  prices.  These 
being  mainly  compiled  from  well-know^n  sources,  such  as 
De  la  I'n'chc's  "  Cornwall  and  Devon,"  \*on  Diest's 
"  lianca,  '  the  reports  issued  by  the  Australian  and  Tas- 
manian  Colonial  ( iox  emments,  &c.,  present  less  of  novelty 
than  the  first  piart,  which  contains  much  original  matter 
derived  from  the  author's  own  investigatitnis  ;  but  the 
skilful  manner  in  which  the  information  is  presented 
likely  to  render  the  volume  very  useful  to  those  interested 
in  the  subject.  An  unnecessary  difficulty  has  been  intro- 
duced by  the  adoption  of  the  new  fashioned  phonetic 

Sem  of  speUiQg  which  has  latterly  become  prevalent  in 
Bn,  and  will  doubtleas  prove  a  puale  to  many  readers. 

U.  B. 

LETTERS  TO  THE  EDITOR 

ITktEdittrdm  not  kM  himttlfn^ontitlifiru^Mtiue^mild 
If  Ui  twmf»Hd*tUs.  /ftUAtr  tarn  At  mmJtruAt  U  n/Krm, 
<w  u  t»rrttfend  wUk  tkt  wrUm  ^  n^uUd  ptammseriftt. 
A'o  neiiee  it  laim  s^amnfimmi  iiiiwiwinwiifaft'iiMj, 

[TktEdUtr  ttrgmtly  rtquttU  t»rmp»mdtntt  h  kt^tMrUUtn 
at  tkarl  at  fotstiU.    Tkt  frttturt  M  Ait        it  m  gnat 

^  that  it  it  imftttiUt  ptktmiu  U  tuttn  tkt  af^twui  n>tm 
rft»mmmtinH§m  aiHaMi^imtiniliiigaiignemlfiiai,^ 

The  Progress  of  Meteor-spectroscopy 

Is  the  ;irofound  and  eloquent  review  ot  the  pr«^gre«sof  British 
and  1  'jitr  iJi^covcries  in  science  during  tin-  UsI  half  century  given 
in  the  C>iiening  Address  to  the  British  Association  at  iu  recent 
Jubilee  Meeting  in  York  by  its  I'resideut,  Sir  John  Lubbock, 
I  an)  credited  {NATURE,  vol.  xxiv.  p.  .^09)  with  some  meteor- 
gpectrum  observations  which,  winic  they  certainly  unfold  some 
of  the  uMst  important  results  .arrived  at  in  meteor  spcctrosc  ipy 
since  its  commencement  in  the  year  1866,  yet  iavc  their  recogni- 
tion as  scientific  discoveries  of  some  material  weight  and  real 
 ,  teqellsadUfcMnt — *^ 


Although  w  ith  the  I'lrs!  uscuf  a  mctcor-iiectroscopc  I  reoignised 
in  the  ]>cr>i!.l<:ul  trcaj.s  of  the  August  rcrseuis  of  that  year 
nurneruus  exaiuj  le^  i/f  ;he  )ellow-sodiluu  line,  jct  no  prool  was 
furiiislKil  by  the  slii.di^r  siieetroscopic  jxjwcr  employed,  of  the 
existence  in  the  mctcor-streaks  of  any  nlher  -uh^tance.  It  was 
by  a  Hungarian  astronomer,  vun  Kun.  oly,  that  the  ]Tc.--ence 
of  "Llhiuni,  [lotasiiuni,  raul  oilier  suli^t.nRc^'  in  tJie  streaks  of 
shooting -sLars  was  afterwards  di  tuvared  ;  aiai  u(  seme  of  these 
rubslances  Herr  von  Konkoly  obtained  such  repeated  and  well- 
verified  observation-,  that  the  identitication  of  their  »pcciro- 
scopic  presence  in  certain  aiCleor<ClRaks  aMiy  be  rCgPKUd  M 
tatufactorily  established. 

The  iastnuneMs  nuKle  by  Mr.  Browning  for  the  British 
AsMcialion  Meteor-ContDittee  in  the  year  just  mentioaed  were 
intended  to  be  used  in  stui:yi:i^;  the  ^;  ectrmof  the  November 
Leonids,  whose  magnificent  uupiay  tuoL  places*  expected,  but 
was  of  seek  chart  doratMa  that  natliiiiK  of  great  ImperUuMc 
was,  ttafoctanately,  ^eitad  as  xcuds  tEiir  wf&t  ra.  A  mow 
successful  trial  of  tlie  liisiruneals  had  hawewu  been  made 
previottily  on  the  9th-Iltii  of  Aogmt  of  the  same  year,'  and 
aboadant  evidence  was  then  obtained  of  the  c«i»teBce  of  two 
daises  of  meteor-streak*,  both  equally  persistent,  one  of  then 
aliigfdbig  a  coBdnnous  spcctram  only,  hke  what  luit  qadis  or 
tiain-aattertvonld  pradiifle}  the  cNlitraioBe  or  leas  charged  wit^ 
and  sontrtimcscoiHiiirtngeBtirdly  of  the  yellow  sodJam-liae, 

Mo  diitiBct  cvidenee  was  OMaiaed,  lumever,  in  that  first 
year's  experimental  trials  of  the  ocenmnee  in  jneteoi-ttrealM 
of  any  other  elementaty  ipectnun-llncs  beddca  Ae  soBtary 
$odium  one.  The  spectra  of  the  nuclei  were  continuous,  the 
brightest  ones  showing  alt  the  prismatic  colours  in  perfection ; 
and  only  one  or  two  at  the  same  time  allowed  some  traceable 
evidence  of  sodium  to  be  detected  in  their  light.  Hat  a  few 
of  the  green  "Leonid"  streaks  were  noticed  iu  November  to 
be,  to  idl  appearance,  monochromatic,  or  quite  undbpcrsed  by 
vii^an  through  tlie  refracting  prisms;  from  which  we  may 
at  least  very  probably  infer  (by  la.er  discoveries  with  the  meteor* 
spectroaeope)  that  tlie  ptooiincnt  green  line  of  magnesium  forms 
the  prii.cipot  eonHfawot  doaent  of  their  greenish  light. 

Nleteor-spcetroaOOpcs  of  a  more  efficient  kind  were  afterwards 
devLsed  and  prodaoed  by  Mr.  Bnnmhig.  But  they  remained, 
as  far  as  I  am  aware,  without  any  successful  application  until 
the  nights  of  July  25th  and  a6,  1873,  when  the  spectra  of  three 
streak-leaving  shooting-stars  were  olascrved  through  one  of  them 
by  the  enthusiastic  astronomer  of  O'Gyalla,  near  Komom  in 
Hungary,  Herr  von  Konkoly.'  The  streaks  of  the  first  two 
meteors  seen  showed  only  the  iodium-line  ;  but  in  that  of  the 
third,  which  was  an  emerald-green  meteor,  the  green  Si>ectral 
line  of  magnesium  (Fraunhofer's  .solar  line  b)  was  plainly 
visible  in  addition  to  the  yellow  sodium-bne.  The  !>pectra 
of  the  nuclei  were  coatinuou?,  only  the  green  region  of  the 
spectrum  in  that  of  the  la>t  iTieIe<  r  being  of  unu  ual  brightne-<. 

On  the  moniing  of  the  13th  of  October  in  the  .sauic  year 
Ilerr  von  Konkoly  again  observed  with  lirowning's  mcleor- 
spectro-cope  the  long-enduring  streak  of  a  large  fireball,  which  was 
vii-ible  m  the  nrirth-ea^t  .at  O'Cy.iIla.  It  txliibitcd  the  yellow 
smlimr.-line  and  the  t^teii  line  of  inagiieMinn  wry  liiicly,  boiilcs 
Other  spectral  lines  xii  ;he  red  and  green,  hxamiamg  luesc 
latter  lines  4;tosely  with  a  s'jr-s;'Ctiri)i<ii)C  attached  to  an 
equatorial  telestojie,  lien  von  Konkoly  succeeded  m  identi- 
fying them  by  direct  coin]>arison  » ith  the  hues  iu  an  electric 
Geisskr  lu!«  of  marsh-gas.'  They  were  vi-ihle  in  the  star- 
8pec:r  cope  for  eleven  minutes;  after  which  the  sxlium  aitd 
magncMum  lines  still  continued  t  j  be  very  brightly  observable 
through  the  meteor-  -jtcctrciscojie  ;  and  the  streak  faderl  out  of 
.•sight  in  a  comet- aekcr,  at  last,  twenty-five  minutes  after  it  was 
first  observed. 

In  July  and  August,  1879,*  and  in  August,  1880,'  Herr  von 
Kotiki  ly  iibsersed  5[ectra  of  the  nuclei  and  streaks  of  many 
Perseidii  and  other  meteors  with  the  Browning's  meteor-spectro- 
scope. The  yell'jw  scKlium-liiie  was  conspicuous  in  most  of  the 
streak  sjiectra,  and  adjoining  it  there  were  seen  in  many  cases 
the  red  liae  of  lithium  and  another  more  di-tant  red  hue  sup- 
posc<i  to  l>c  that  of  potassium;  but  the  violet  iioe  of  potassium, 

'  Tkt  InliUt.iu.ii  Ohff-.  rr,  voL  &  (p.  jl  SOd  fvilh  a  00lOM«d  plttO 

61  ;  Augu*l  ami  Octuber,  1&66. 

•  Matlkly  Setitfi  e/  tkt  Keyal  A:<>VHetmual  Shirty,  rot.  zxxiii. 
(iBtj-tj),  p.  575. 

1  Mmtkiy  Nttiett  ^tlu  Rtjml Aftrtmtmkmt  SocitI/,  v.: 
p.  8>.  The  dcaerivliN  '•liglMimas'*  ihM*  Chen  of  tl 

von  Konkotv  aflwwatJs  lat— B  mm,  a  nibrrint 
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probably  oving  to  its  rclnrive  weakness  in  comptri>i'>n  with  lite 
redone,  could  not  be  oS  ened.  Green  an!  blue  lir.CH  uf  other 
elements  were  also  notice  I,  among  which"  (he  mo»t  frequently 
con-spicuous  one,  next  t  •  the  yellow  sodiam-linc,  wis,  again, 
the  green  line  of  magne-ium. 

<0n  Au(»ti  t  13,  1879,  the  nucleit.  of  an  emerald-green  Iwlide, 
as  bright  as  lupiier,  jn-  luced  a  &pletidid  coMinuou*  spcctnim 
from  red  to  virjlet,  cxhil'inii^  first  a  bright  *odium-line,  and  im- 
mediately  afterward*  the  cjixn  magncsinm-line  also,  and  some 
olher»^,  'Uppofcd  to  be  th-i-e  of  cop|Kr,  with  two  faint  red  lines. 
A  'innbr  bdide  on  August  9,  1880,  showed  on  the  c<^ntinuov« 
Nncctruin  of  its  nucteu-,  Ix'-idcs  the  scdium-line  very  bright, 
those  of  lithium  dbtinctly.  mm\  nwny  metallic  line*  in  the  green 
and  blue  purtions  of  the  sf^ctrum. 

Tbi!  occurrence  of  carh-on,  magnesium,  and  other  spectral 
lines  {{x^sitily  of  iron)  in  the  vapoar->treaks  of  shooting-start 
and  fireballs,  establiahe^  a  more  certain  and  unequivocal  re- 
semblance between  their  chemical  composition's  and  those  of 
solid  meteoriteii,  than  does  the  eshibition  of  the  sodium-line, 
which,  as  Herr  von  Kontnly  observes  "  ay  possibly  he  due  to 
the  original  presence  of  saline  particles  in  the  air  itself.  But 
its  extreme  brightness  in  tnme,  and  total  absence  in  other 
meteor-streaks,  >eemt  yet  rather  difReult  to  ooeonnt  for  on  that 
supposition.  On  the  other  hand  the  detection  of  carbon,  while 
it  agrees  »iih  the  element's  occurrence  in  ^iderites  and  carbon- 
aceous aerolites,  reminds  ns  also  of  the  abundant  proofs  which 
Dr.  Huggins  and  other  spectroacopic  observers  have  obtained 
of  the  sime  elcincnt's  prevalence  in  comets.  And  indeed  the 
prolonged  luminosity  ><f  uieteor-streakti,  with  their  complex 
gaseous  foectra  proceeding  for  long  crurses  of  time  from  an 
exceedingly  attenuated  atmosphere,  is  it  clf  a  physical  riddle 
«  hose  explanation  as  a  mere  que-tion  of  radiation  can  scarcely 
be  very  different  from  what  is  demanded  by  the  phenon>ei;on 
of  self-lamino^ity  in  the  known  ga.'-eous  oebulx  and  in  the  1 
envelopes  of  coiuets.  | 

Of  Pr.  Huggins'  api  lications  of  sidereal  spectroscopy  to 
neubu'ae  and  comets,  it  r-:ay  be  mentioned  that  the  extremely 
eventful  discoveries  arc  not  indrvidtuiUy  named  and  noticed 
among  the  many  high  encomitims  rich' iy  bestowed  upon  that  1 
refined  u^e  <>(  the  sjiectr-iscope,  in  the  opening  addrctf.  But  | 
the  results  therefrom  ciblr.ined  were  yet  fully  asrevolutionisiDgas 
regards  the  prevailing  theories  of  tho  e  bodies,  and  of  the  general 
plan  of  cnn-truction  of  the  sidereal  heavcn«,  as  some  of  the 
spectroscopic  discoveries  de-cribed  in  the  fifly-years' retrotpect 
were  (as  is  there  lucidly  related)  thoroughly  subversive  of  the 
formerly  cxl»lir^  views  of  the  internal  pliy  ical  condition  of 
the  sun. 

If  I  have  here  ventured  to  disown,  and  to  disclaim  for  myself 
5oa>e  of  the  major  accomplishraenLs  of  meteor-speclrofcopy  by 
showing  them  to  be  the  results  of  Uter,  independent,  and  much 
more  perfect  o'lservati'  ns,  it  is  because,  in  comp.arison  with 
the  ver)'  »i;^nific»nt  amplificatifin  which  those  biter  observations 
have  effected  in  the  subj'Ct,  the  ea-y  recognition  of  the  presence 
of  '  0<lium  in  meteor-streal- s  can  only  claim  to  be  rcg.iided  as  a 
slight  and  inconsiderable  tir.-t-adventure  in  a  province  of  spec- 
trum analysii",  the  add'^tions  and  improvements  subsequently 
made  in  which  have  Ixen  attended  with  much  more  remarkable 
success. 

In  the  wide  and  accurate  surrey  of  the  admirable  opetiing 
di-c<-jursc,  which  strays  with  truly  lifelike  fidelity  over  all  the 
broad  domains,  the  well->vun  fitlds  and  gallantly  rcaled  citadels 
of  mcdern  scientific  knowledjje,  I  shall,  1  trust,  be  pardoned 
if,  in  a  matter  of  very  litt'e  e>timation  by  itself,  I  thus  attempt 
to  remove  an<l  banish  frim  the  eulogies  of  the  address  a  small 
and  unohtru  ive  arnl  a]ip.irently  unconscious  excrc^^cence  of  the 
otherwise  harmless  and  innocent  tran^gres-ion,  mugnh  compontrt 
pan  a.  A.  S.  HersCHKL 

Collingwood,  Septetuber  12 


Sun-Spot« 

Recorps  concerning  ;'hcnomena  are  considerably  enhanced 
in  value  if  they  include  iccurnte  determinations  of  the  timet  of 
occurrence,  'litis  appears  sfecially  applicable  to  solar  phcno- 
meua,  and  particularly  to  fun  s[X)t.«,  of  which  there  must  be 
many  thfiU'ands  of  exact  delineations  wilhrut  preci-e  record  of 
ibe  times  when  the  apots  first  appeared  on  the  visible  surface  of 
the  sun.  No  doubt  there  a-r  several  reasons  to  account  for  this 
unavoidable  ab«ence  <A  valuable  infcrmoiion  ;  amongst  others 
t^e  inten-se  lirigfatneaa  and  heat  of  the  sun  make  it  an  exceedingly 


disagreeable  object  for  protrac'.ed  telescopic  inspection  ;  nor  yet 
are  we  in  a  position  at  present  to  photograph  it  continuously,  so 
that  we  are  necessarily  c  intent  to  compare  photographs  taken  at 
intervals  of  perhaps  many  hours,  and  to  assume,  or  at  any  rate 
not  to  dispute,  that  events  of  great  impuriance  have  not  occurred 
in  the  iotervaLs.  Thu  is  the  more  to  be  regretted  because  a 
knowledge  of  solar  events  is  ctimparatively  of  little  importance 
unless  it  helps  us  to  ascertain  what  influence  those  events  cxcrd'C 
on  the  earth  and  its  inhabitants  ;  and  it  is  obvious  that  in  cotn- 
|iaiing  solar  and  terrestrial  phenomena  the  times  of  occurrences 
are  of  essential  iiiiportance,  if  cnly  to  av  iid  a^^cribing  an  utuiue 
effect  to  a  given  cause.  It  thus  follows  that  even  an  approxitna'te 
lime  of  the  appearance  of  nin-spots  is  not  without  value.  On 
these  grounds  as  well  as  on  the  score  of  magnitude,  I  comnmni- 
cate  the  fcillowing  particulars  of  a  recent  appearance,  or  outburrt, 
of  sun-spots,  which  occurred  within  certain  mi'>derale  limits  of 
time.  1  premise  briefly  that  a  photoheliogra))h  is  in  daily  ose  at 
the  Trigonometrical  Survey  Office,  Dchra  Donn,  India,  of  which 
I  have  executive  charge.  At  present  the  instrument  yields  but  a 
4-inch  negative,  which  is  merely  a  microscopic  delineation  of  i) 
million  mdlions  square  miles  of  solar  surface  ;  however,  as  surely 

NOMTH 

A 


Tracju  from  tun  nejprthre  aken  at  Ddira  ObserTatorjr,  Great  1'nx<>i>o- 
mcoicAl  Sursry  uf  InJ-a.  Ijuiiude  30'  19'  v^"  N.;  lujnsitude  78'  5  «»' 
E.  liciglit  above  «y»  a>i>  ftei,  on  July  35.  ilSi.ai  4  47  p  m.  I  ci' 
apparvnt  I  me.  Sp(>ts  vi»il.|e  in  ppfvijus  icfg.ttivc  ulitn  ih«  ttm« 
d^y  at  3  5B  p.m.  an  coloured  black ;  anil  the  new  «p  u  wliich  appealed 
between  4  and  5  p,m.  are  surrouivled  by  a  dotted  circle. 

as  the  sun  shines  so  surely  ore  at  least  tuo  negatives  taken  of  i; 
daily.  Interru)  tions  even  in  a  land  uf  sunshine  like  this 
sometimes  occur ;  nutably  at  the  bursting  of  the  monsoon-, 
which  occurred  here  last  month  (July),  when  the  phr.t'~- 
grapher  was  compelled  to  take  the  sun  whenever  visible, 
rather  than  not  take  him  at  all.  Under  this  choice  of  altem.1 
tioDS  the  first  negative  (or  say  N,)  on  July  25,  1881,  wj< 
taken  at  3. 58  p.m.  of  local  apparent  <ime  ;  it  exhibited  several 
sun-spots,  as  is  now  usual,  and  of  which  therefore  little  reeJ 
be  said,  since  solar  observers  are  well  aware  that  the  sun  has  f^r 
fome  months  past  resumed  a  state  of  considerable  energy  in 
respect  to  development  of  features  ;  the  second  rtegative,  '  r 
N,,  was  taken  at  4.47  p.m.  On  comparing  N,  and  N,  it 
at  once  teen  that  in  the  inter\'al  of  49m.  a  considerable  grrwp 
of  Kp>t<i  had  appeared  in  the  neighbourhood  of  the  sun's  uentPi- 
It  is  exceedingly  difficult  to  exhibit  an  exact  delineation  of  sprt- 
when  the  negative  is  on  so  Oiinute  a  scale  ;  I  however  inc)9<e  > 
silver  print,  as  well  as  a  hand-tracing  of  N,,  from  which  the  po-  f 
tion  and  magnitude  of  the  grnnp,  i.t.  the  new  gmnp,  Tnaybeoear^ 
inferred.  This  new  group  consists  of  sixteen  spots,  of  which  no  ot- 
dividual  spot  is  notably  large,  hut  there  is  this  peculmrity  abf* 
them  all,  that  they  exhibit  hardlyany  penumbra,  bnt  consist  abw* 
entirely  of  well-defined  umbra  ;  what  penumbra  appears  ^ 
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codteed  chiefly  to  two  tpoti,  wbcfe  it  b  teen  only  to  the  south- 
«Mt ;  inutfine  a  ronnd,  ttnlght  hol«  boied  through  a  slntom  of 
•ud  •■Saently  adhesive  for  the  aides  to  remain  erect  for  a  time, 
thia  »uppo(e  that  the  sand  be^ns  to  fall  inwards, 
J  •  partial  Cttoe  uomtl  to  the  wath-cast  aide  ;  this  is  the 
KWt  of  progren  that  then  t««  tpota  convey.  At  to  ma^tude, 
the  spots  are  scattcnd  vm  mnNa  of  aome  6000  miUioaa  or  iquare 
miles ;  while  the  eelleetivt  iJM  of  the  >p  >t^  tbeaueiva  i«  aboat 
6jo  milUom  «f  pi  irc  mile*,  or,iay,  lix  times  the  area  pre-cnted 
1^  the  earth  i  :  :  1.  Keneniliimng  that  of  solar  change '' n 
little  goes  a  long  wav,"  far  as  we  an  eOMemed,  who  shall 
«qr  u*t  chaises  or  this  maj^nitude  ai«  Iflftppneiable  on  the 
caith,  however  ineffectual  the  in»trameiils  we  em  now  command 
■ay  be  able  to  n<ea>iure  them  ?  But  WIS  tfib  sudden  change 
taappRciable  ?  that  i>  now  the  questioo.  Unhappily  the  sun  re> 
mamed  invisible  till  July  30,  when  two  negatives  were  taken,  t>. 
after  an  inter\'al  of  just  five  days  ;  so  far  a<i  ;ular  rotation  could 
effect,  the  !^o-calIed  new  group  of  Kj  vhonld  hnvc  hccn  \i  ible  not 
f.ir  from  the  *un'»  wc-tern  edj-e ;  Imt  the  entire  c^nup  had  vanished, 
leaving  no  trace  behind.  In  the  inierim  of  five  days  tw  i  new  5;jo's 
had  came  out  ;  at  one  of  the-e  I  m.iy  add  th.it  the  um'ita  i> 
about  200  million-;  of  square  uiili-s,  ninl  the  penumbra  s  'me  700 
nalliuns,  jiri.Miilin.j  in  all  3.  sinjjle  future  of  mfirc  thin  900 
niiili  Dri'i  of  M|,;iio  ulili.-,  or  s.iy  nine  tiine-i  the  area  cxhi!  ittd  by 
the  earth  to  a  di'tant  s(>ectator.  This  ends  the  purj  -  rt  i  f  my 
letter.  But  I  cann  il  lielp  adtlin^;  th.it  I  Lt'.ieve  llie  hi i;.;lit  olar 
feature*  or  facul.c  will  eventually  prjve  to  l>c  more  efftctivc 
exponent*  tli.Tii  the  durlv  fea(urc^  or  spots  ;  as  a  matter  of  fact, 
faeul.v  commonly  appear  in  a^amdancf,  covering  considerable 
.i  ca^  and  brancfiin^  out  from  one  anu'hcr  li'r.e  C')ral  reef-. ;  and 
it  i  a  mi  takc  ti  Mipposc  that  facul.t  exist  only  in  the  vicinity  of 
spots  ;  the  former  may  a'wjuiid  where  the  latter  are  <]uilc  a'l  si^nt, 
not  only  in  a  4  inch  ne;^ative,  hut  i  i  a  very  fair  j-inch  c  jna 
torill.  But  I  supple  the  «orlcI  will  \>c  l-cticr  inf  irmcd  'inc 
day.  Meanwhile,  'urely  the  sun  is  worthy  of  lu  re-  camctt 
atltfiitii  ii,  i;  only  fi  lui  ii  t-  uf  atuuls  already  mj  .ili'y  occu- 
pici,  but  f:oui  utlll•r^  nu  ic  'be  11'-.  \iU\i  ;rta!it,  though  at  |  rc-M  iit 
grca'ly  ^l^v;^L■t^-^l:   iiri..!    1   nauu    .-Liar  raihitiMi,   ami   |  h  .t'i- 

£aph^?  1  hy  iL-;a::-  a  r  alan::0'l  f"r  \\\c  -afcl)  of  uur  Ixulios  on 
tCCtlOn  of  even  a  Iril^iii^  cinn^c  in  li Tnpcrature  ;  but  what  do 
we  koow  of  lluctuati  >ns  m  the  -1  urcc  uf  all  terrestrial  heat, 
thOH^  it  be  mea  uraMo  with  an  actinometer?  Again,  laitd 
mntjti  are  often  made  on  hti^e  scairs;  but  for  the  solar  survey 
of  l|  fflUUon  million!!  of  square  mile*,  what  is  our  laTiTcst  deli  lea- 
lion,  and  at  how  mariy  spots  ruund  the  world  is  the  rcLfuired 
daily  record  made?  If  a  >arvey  of  l»indon  pan,  depend  on  it 
nrveys  of  the  son  will  pay  all  nations  nifini'eiy  belter. 

J.  B.  N.  llBIfNBSSEr 
India,  North-\Ve>t  Province*,  Mussooree,  August  5 

Proneomenia  sluiteri,  Hubrecht 
I.v  the  report  of  :h<.'  I'ri.ceedint;.  of  the  Biological  ScctlDn  of 
the  llriti  h  Aisociation  which  a]>iiearcd  in  Naturk,  vol.  xxiv. 
p.  SO'i  there  i*  a  slight  miitake  in  the  notice  of  my  frlLiiil  Pr. 
Ilubrecht's  pa|>er  on  Pnmtctmtnui,  This  interesting;  ki'iIIusc  is 
crroneoa.dy  descrii  cd  as  "one  of  the  valuibi.-  h  iiis  of  the 
Oa/Aw^o- Expedition."  So  far  as  I  am  au  ai  e,  neither  y'/ii«i-.'«<»«/a 
nor  either  of  ine  other  two'gencra  of  the  Si^tene^astrti  (.\ <■[>«;<•«/<;, 
Ch.tlodtrma)  was  f<hlainc<l  by  the  Ch,i",-n\;tr.  Tlie  only  two 
specimens  of  Pioneonunia  which  arc  kni  w  ii  to  ,ri'  tice  .1.  yet 
were  drcd^'cd  liy  the  Dutch  Arctic  Expetlitl  'ii  i  f  1S7S  (i>r 
at  depths  of  iioan<l  160  fa' li 'in  ■  in  llie  r.arfiil-,  .Sc!.  Itwa- 
not  obtained  l>y  the  Wilhfim  Partnl;.  in  iSS.-,  1  uf  wc  luay  h^'jic 
that  the  dred^inip  of  this  season  hav.-  1  n  cn  ni  rc  j  r  Mluttivc,  lor 
Dr.  Hubrecht  informs  me  that  iSSi  La^  Ic  n  a  very  uad  ice 
year,  and  that  the  Wiliuim  Ilircnt,  !ia5  n  i  >ticceed«d  in  peue- 
tsating  so  far  north  a^  A\t  has  dun;  in  previous  years.  The 
summer  has  therefore  Ijeen  devoted  to  dredging  opoiUians,  and 
valuable  results  may  be  expected.  The  zoolt^gkal  results  of  the 
Dutch  Arctic  Expeditions  of  187S  and  1879  are  being  pabUsbed 
as  supplcnualal  volumes  of  the  Nudtrt&ndistkt  ArMv  Jtir 
Zoel^i  aad  fai  the  second  of  these,  whidt  is  now  in  conrse  of 
puUicalioB,  vUl  be  fonnd  an  elaborate  memoir  by  Dr.  Hahtecht 
ertided  **  Pmuomtnia  dmttri,  gen.  et  sp.n.,  irith  Kcnatks 
Opon  ttt  Anatomy  and  Histology  of  the  AmpUMHn." 
Eton  Coil^,  Soplambcr  14      P.  Htaaist  OutKirm 

Polydonia  frondosa 
Ths  Medow  mentio-wd  by  Mr.  Archer  in  NaturK,  vol. 


in  die  ContiibiiliaBS  to  the  Natml  Hiitair  of  the  Uuiled 
Sttlea.  Tbh  Mtdnsa  was  already  known  to  Ffelkii,  who  dc> 

scribed  a'eohoDo  specimens  sent  him  from  the  West  Indies  hf 
Dniry.    It  U  stated  by  Agassiz  to  be  quite  ooimnon  along  the 

Florida  K^y't.  I  have  myself  ob  erved  it  ingre.\l  ahtindanceat 
the  Tortu^s,  in  the  moat  of  Fort  Jefferson,  and  in  the  mu  i  flats 
to  the  north  of  Kiy  West.  They  occur  there  in  from  three  lo 
six  feet  of  water,  the  dis";  res  ing  u.xin  the  bittom,  thetetltadtt 
turned  npaaids ;  the  di-k  pulsates  slowly  while  they  are  at  rest. 
Their  habi«  when  di  turbcd  are  well  described  hv  Mr.  Archer. 
The  yoang  sometimen  Kwim  near  the  surface,  and  are  far  more 
active  than  larger  specimens.  When  kept  in  confinement  they 
also  creep  slowly  over  the  gronnd  by  means  of  their  tentacles,  or, 
lal'ing  themsrives  sometimes  edgeways  again  t  the  sides  of  the 
dishes,  remain  stnii<)narv  for  a  considerable  time.  The  rr-eitt* 
bhmce  of  Polydoaia  wbei  at  re>t  upon  the  b'<!tom  to  larfe 
Actin'K  with  fringed  tentacular  lobes,  such  as  Phyihactis,  is  very 
striking;  The  peculiar  habits  of  Polyd  -nia  were  noticed  by 
Mertens  in  a  specie*  named  by  Bran  ;t  P.  Mertaiiii  xn  1838; 
anil  found  at  the  Carolines.  ITie  penu*  Polydonia  wa>  esta- 
blii^hed  by  Brandt,  and  not  by  Agassu,  as  is  stated  by  Haeckel 
in  his  "  System  der  Medusen.''  AuXAMDni  ACAnK 

Cambridge,  Mass.,  Angust  37 


Constancy  of  Insects  in  Visiting  Flowers 

Mr.  a.  W.  BeN.NF.TT  S  paper  (NatItre,  vol.  xxiv.  p.  501) 
on  the  "Constancy  of  lnvcct>  in  Vi  i  in;;  Fh^wer-. '"  rec^'.lls  a 
note  I  made  at  Cromer  duriiv»  the  li-it  u.-athcr  of  1 1st  July.  On 
the  cliffs  V  c>t  if  that  town,  where  rioicrs  were  very  abundant 
and  of  various  c  '1  iir-,  I  carefully  w-ilthed  the  movements  of  u 
small  torloi  c  hell  i  uttcrfly  li  a>cerlam  what  fl  iwer^  it  vi  itcd. 
It  was  at  first  Ini  y  with  biivlwxfd  :  tl.tn  it  left  this  fi  r  ycllo-.v 
liciii.tiaw  .  {ijti.'ini't  :  (rsi>ii\,  riturninf;  presently  Sr  l-i-.'.dweel. 
'I  licn  it  tric'l  a  tliisth-,  whirli  <K-tairied  i:  some  time,  after  which 
it  -liifu-d  1  1  ri-^'worl,  and  hn.T'.ly  rcvisitc!  bindweed.  It  seemed 
cijuaHv  t  n  y  with  all  the  e  ll  wers,  th  ugh  *o  various  in  f'>rin 
an  i  c  1  ur.  .\Iy  tortoiii shell  was  theri  fore  less  constant  tli>n 
.Mr.  l!onne;t's,  and  its  visits  were  successive,  there  Ijcing  no 
intcrluiirs  on  u'rnss,  leaf,  tree^Tunk,  orgnmod. 

Uomcrton  College,  Ii.  J.  T,  Powell 

[la  Mr.  Bennett's  paper,  p.  jot,  ool.  2,  line  Ji  from  bjttom, 
for /rnu  read  awe.] 

Brewing  in  Japan 

Will  you  pcmul  r.ic  t  1  ^  int  out  au  error  v.liich  ha-  creot 
into  the  rojv^rt  of  luy  isij  lt  0:1  "  Breaing  in  Jajian"  in  li-t 
week's  Nature,  p.  46S.  After  mentioning  the  [Joints  in  which 
Ad/i  differs  frotn  malt,  the  repirt  continues : — "  K";i  i-  prc- 
pared  a^  follow  s :  a  mixture  of  steamed  rice  an  1  water  i^  allowed 
10  remain  in  lu-.U  iw  tulr.  at  a  1  iw  teui;ierature  (o'  5'  CA  until 
quite  liquid;  it  i-  then  heale^l."  and  si  on.  The  f ill 'wing 
alteration-  will  make  the  aco  vitu  of  (he  Japanese  lircwin:;  pro- 
ces",  (irri.!!:  "  Siii-,'  iriof 'lecr)  :  ;  .iii^d  as  follows:  a 
mixture  of  ■teamed  ii.c,  i,  .-.iid  v...'..  ,  .  ,  'li>wtsil  to  remain  in 
shall  >^^  *  s  ,T.  .T  1"W  tuni;  tratarc  (O*  -  5  I  . )  until  quite  liquid  ;  it 
is  then  !,cTi-'i  .  .  .  '  ,  Nut  11  ing  mah  aj  wc  do  in  our  brew  (.r  es, 
the  la]Mnese  h;>vc  disc  vcu-d  fi'r  them  clv*^;;  r.  niraris  of  rcider- 
in;^  the  rice'j;rains  rliasta'ic  wrh  all  win^  thr  cmliiyo  to  g^ormi- 
nate.  Thi^  is  cflectid  1  y  ct;i  ■~in^  fl.c  s  ,f;tnc'l  rice  gratis  to 
the  action  of  dry  .team,  by  w  !iich  treatment  the  starch  is  f,-. !  iti 
ni  ctl  ;  when  cold  the  sjysrc--  of  a  m  iuld  arc  can  cd  togriw  over 
the  -urface  of  the  rice,  th>  mycelium  licin^  formed  at  the 
expen-e  of  the  starch,  and  heat  being  liberated  together  with  the 
n-ual  products  of  coinliu  tion.  The  all  uminoid  matter  of  the 
rice,  which  prcriou-ly  wa-  for  the  mo-t  p.art  in  oluMe  in  water, 
is,  after  the  growth  of  tlie  n  ycel.um,  fo'.iml  tu  be  .ilm  c  m 
pletcly  o.lul'le,  and  the  oluli  n  p<i  e  -es  di?-  tatic  iToivrrlies 
re--emMin:^  t/in  t;  of  malt  extract  The  main  p'oint  in  which  it 
difl'crs  frii:;i  tl-.e  latter  i--  in  it.  -ujiorior  hydralin;;  i*iwer,  for, 
unlike  mnlt-rx!racl,  the  oUiti.  n  if  Ir:  \(.-r\  quicKly  converts 
maltose  into  dcxtrr.-c.  This  material  (koji)  is  then  u-cd  it.ste.id 
of  malt  in  the  ma  bing  proce-.s,  the  -ogar  formed  from  the  rice- 
starch  under  the  influence  of  the  di-solvcd  koji  being  dextrose, 
which  i>  further  fermented  by  the  accidental  intrcduction  from 
the  atmocphcrc  of  the  germ>  i  f  a  --pccies  of  veast.  The  change 
induced  in  the  character  of  the  albuminoid  matter  under  toe 
influence  of  the  growing  mould  is  remarkable,  and,  I  thank, 
novel,  and  the  iBtcIe^t  or  the  ohsenmtioBs  I  have  made  lies  in 
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the  supp-  r^  th'\v  fpvc  to  the  n|iinicjii  that  the  (ii  i-'i'lic  ]>rij))erty 
L>  connecltvl  the  dcj^roe  of  solu'uility  r!   liic  .u  ULiiiuoid 

iiuUter,  nnd  in  the  fact  that  thi-i  n -r.it  .i^  'alK  irDiii  the 
growth  of  an  organi-m  forcijin  to  the  giaiu  a,  l'r.,111  ihe  sjcrmina- 
ti<  n  <jl'  the  Ciiihno  it-^clf.  K.  W.  ATKINSON 

Collie  of  Science,  Ne>t  caitle-on-Tyn«,  September  19 

Integrating  Anemometer 

Permit  me  to  observe  that  the  intcgraiintj  ancmotneter 
devised  by  Mr.  Shaw  and  Dr.  Wilson,  an  ai)-.tf.ict  of  who-e 
pajier,  read  beforL'  the  Hritish  Avsociatinn  (bccaun  A),  appeared 
in  y:>ur  i-suc  i  f  Septi-miicr  15  (p.  4671,  u  in  principle  and  in 
'         '  with 


several  of  its  detaiN  i'ieiitkal  with  a  machine  intended  for  the 
mechanical  reductio:i  ol  aiicniograms  of  the  Kcw  pattern  adopted 
by  the  Mete  iroiogical  Otfico,  a  descnpti-m  of  which,  with 
draw'ngs,  wa^  ['heed  by  mc  in  the  !ianils  of  Mr.  !\.  II.  Scott, 
and  by liiiii  traii>aiitte<l  to  I'riif.  Sto',.f5  in  February  la-st.  It  in 
h  vycver  to  be  n  .tcd  tha;  ihcrc  i'-  a  fumlamental  objection  to  the 
mode  in  which  snch  machine^  deal  with  the  data  submitted  to 
thetll,  namely  thi>,  that  the  air  d  ic-  iiLit,  in  fact,  move  parallel 
to  itself,  as  Mfj.^  lulctjiators  anU  La:nl)ert\  well  know  n  cxprcs>iuu 
a>  utile  that  it  doc-^.  In  other  word-.,  the  inlej^rai'  r  should  con- 
cern itself  only  with  those  particles  of  air  which  passing  the 
anemuiiictcr  at  each  instant,  i.e.  with  the  dir<  ctions  and  velocitiet 
of  succe-.sivc  element''  of  the  wind  at  a  fixed  point.  1  ir.  von 
Octlin-cn  ^Wild's  ** RapcrtOCilMI  fUr  Meteorolotjie,"  Hand  v.) 
haa  shown  this.  Charles  E.  Uukto.v 

31^  Banlqr  iUad,  Wallwm  Gfacn,  S.  W.,  Septanbcr 


Red  Rainbows 

The  .iccounts  in  NAruKK,  vol.  xxiv.  p]).  431,  459,  i  f  pink  and 
red  raiiilxiws  induce  inc  to  meniioii  one  of  a  rose  colour  w  hich 
was  seen  in  this  neighbourhood  at  sunset  ye  lcrd.ay  aftemoou. 

fust  before  setting,  the  snn  shone  out  with  a  pale  g  .Wen  j;low, 
ut  about  the  north  and  cast  there  w.x>  a  trencrai  cl  .udincss, 
dark  iiilKy  purple  with  li^ht  nins-cs  of  cloud  floaiing  from  north 
to  ou:ii,  a.i  1  a-,  •.'wc.  su:  -i:'  (;low  1  i-t  its  golden  and  assumed  a 
ruddy  appearance,  the  e  ll  latinj;  cloufis  t"ok  the  same  colour,  the 
general  cloudinc--.  Seyinid  retaining  it^  ];urple  character,  and  on 
looking  north -cast  there  wa.-%  'he  rainii  t  rather  the  lowe  t 
part  of  the  left  hand  ot  'he  l*<)w,  ahu  ist  [icrjiendicnlar,  but 
inclinint;,  of  course,  to  the  cist  ;  the  i;eneral  c.  1  jur  was  rose, 
but  alonjj  the  inner  side  the  prismatic  colours  were  (ilaii  ly 
seen.  It  lasted  for  about  five  minutes,  and  was  seen  by  others 
who  were  just  giving  up  shm  lim;,  ab.  ul  a  mile  from  the  housc. 
The  clouds  in  the  west  soon  ])ut  011  a  stormy  appearance,  ftud 
I»in  began  to  fall.  A.  1  kevoR  CUSMN 

Hyde  End,  Brimpton,  Reading,  September  23 


Hay  Fever 

In  Mr.  Ilannay's  letter  on  Hay  Fever  (p.  485)  two  facts  are 
mentioned,  ^-i^. ,  that  ' '  those  who  are  alHictca  with  hay  fever  arc  so 
opting  to  the  tenderne.vs  of  the  internal  lining  of  the  nose,"  and  that 
"  in  Scotland  hay  fever  is  practically  unknown."  Ky  connecting 
these  facts  a  probable  remedy  is  sU'^gcstcd,  vi/.,  the  use  of  snufT. 
That  this  habit  destroys  the  natural  tcndcnic-s  of  the  internal 
lining  of  the  nose  i-.  evident  from  the  insensibility  of  the  si  uff- 
taker  to  doses  that  furi.jusly  irritate  the  nostrils  that  have  been 
differcnlly  educated.  As  .Scotchmen  generally  aic  cither  .snuff- 
takers  themselves  or  descended  from  snufT-takcrs,  a  direct  or 
hercxlitary  insensiljility  may  cxpl.iin  their  immunity  from  this 
affliction.  Not  being  one  of  its  victim.*,  I  am  unable  to  try  the 
expeiiment,  which  should  be  started  a  few  weeks  before  the 
season  comiiwiloes»  in  Older  to  gradually  develop  the  acquired 
iiij«asibiUty.  W.  Mattibu  Williams 

StanebrMce  Pailc,  VillcsdeB 


In  NAri'RE  (vol.  xxiv.  p.  485)  Mr.  Ilannay  remarks  that 
"iii>  lenicily  yet  rablisheu  will  cure  hay-fevcr."  Has  Mr. 
Ilannay  read  Dr.  Hlacklcy's  "Hay  I'cvcr '"  (Maillierc,  Tiiidall, 
and  Cox,  second  eilition,  l.SSo)?  It  will  be  found  that  I*r. 
Blacklcy  ha--  used  the  treatment  mentioned  in  Natitrk,  viz.  the 
pr.iiection  of  the  mucoti  membrane  of  the  nose  from  pollen, 
with  success  both  on  hi.ji-clf  and  other  i)ervon-  subject  to  the 
fever,  and  Mr.  Haniiai  's  cx|>erin)eats  offer  aii  jther  projf  of  the 
efticiency  of  this  trca'.meut.   There  is  a  short  article  oa  the 


subject  in  the  Ixtncet  July  16,  p.  82,  by  Dr.  Thorowgood,  an-d 
another  by  Ih-,  Ulackle)'  in  the  Laned  of  Augaist  27,  p.  37t- 
Mr.  Hnniiay's  treatment  is  es-entially  the  same  a-  that  publishe-J 
by  Dr.  Blackley,  though  in  the  latter  the  inconvenience  of 
plugging  the  entrances  to  the  nasal  ducts,  an  l  of  the  stoppage  of 
the  pro|>er  air  passages,  is  avoided,  whilst  the  mucous  membrafie 
of  the  eyes  is  also  protected.  M*  C« 

September  Z4 

Blectiic  Light  in  CoUieriea 

Thb  writer  of  the  ndeie  in  NATlTKi;  toL  znv.  p.  J83.  has 
overlooked  the  long  aeoout ohm  iatlie  Ttmetvi  Imt  14,  s88i, 
of  the  Tisit  paid  by  the  AecMKnts  in  Mines  Onuwnonets  to  Ae 
Heaalqr  pit,  near  ChasteriMd,  where  the  firrt  iotpartaat upliea- 
tien  of  Vu  Hgiht  waa  nade  nearly  three  aendis  ago.  Credit 
shovld  be  givea  to  lb.  Swan  and  to  Mcstrs.  Oaaiploa  and  Co.. 
who  for  Bore  than  a  year  have  been  ex|icrfanentiag  wlt^  and 
perfecttaft  tte  bafi,  father  than  to  dkoet  who  may  have 
the  good  rarlme  to  adopt  that  wUch  the  Fleadey  trials  proved 
to  be  so  perfect ;  and,  as  one  who  was  present  inlh  the  Sml 
Coniniianonerk  1  think  it  only  fair  to  call  yoor  aWearion  to  nraet 


;  only  1 

is  onlnMj  a  slip  in  your  report. 
London 


Sbsamt 


THE  OR/cf.y  Axn  Fuxcrroxs  of  the 

BRITISH  ASSOCIAriON 

MYattntfoabM  been  ciUed  to  a  pamphlet  pablisbed 
by  Mr.  W.  H.  Hanlaoa,  purportiag  to  oomtaiik  a 
correct  account  of  the  first  founding  of  die  British  Asso- 
ciation for  the  Advancement  of  Science.  I  am  sure  that 
Mr.  Harrison,  in  common  with  such  other  readers  of 
Nature  ns  take  an  interest  in  the  affair,  will  be  glad  to 
hear  my  father  speak  tor  himself  upon  a  itiatter  whicli  .Mr. 
Harrison,  with  the  amount  of  information  at  his  dispos.-il, 
could  only  treat  of  as  a  subject  of  speculation.  The 
paper  which  I  inclose  was  addressed  to  Sir  Edward  (then 
Colonel)  Sabine  ;  and  I  think  I  may  claim  for  it  that  it  is 
written  with  much  clearness  and  impartiality.  You  may 
perhaps  also  consider  the  letter  or  importtnce  at  this 
moment,  as  pointing  out  wlMt  mi  the  view  taken  in  tbue 
early  davs  of  the  proper  faictioiw  «f  tkc  Astodatiook 
The  wisdom  of  this  view  is  ahtmduitly  evident  now  that 
science  has  t>cen  so  widely  popularised,  and  thnt  liitle 
more  of  real  w  ork  remains  for  the  Association  bc  vond  the 
just  apportionment  of  its  funds  for  scientific  purposes 
In  respect  to  the  numerous  scientific  letters  addressed  to 
my  father  by  Ruckland,  Murchison,  Smith,  Scdgwiclt, 
Scoresby,  Humboldt,  Wollaston,  Davy,  Sabine,  Faraday, 
Brewster,  Babbagc,  Trout,  Herschcl,  Whewell,  Forb^ 
Liebig,  De  la  B^che,  Lyell,  and  othcrbi,  I  hope  sotne  day 
to  cause  •  selection  of  them  to  be  produced,  in  a  form 
which  may  be  of  intcreat,  and  perhaps  of  use  to  the 
publb.  E.  W.  Harcoitrt 

Nundiam  Park,  Abingdon,  September  35 

AumaU  ^  tktRrmaiwm  ^  AtBritiik  Autdtitui  fy  tit  Xtv. 

"To  Colonel  (AnKRwxRDs  Sir  Edwarti)  .^ahins 

"  1  HAVE  received  from  the  President  of  the  I'bilosophicil 
Society  of  Hull  (1853),  where  you  know  the  British  Association 
is  about  to  meet,  a  memoir  which  he  has  put  into  fubUc  ciicuis- 
tlon  descriptive  of  the  nature  of  that  b>xly,  its  ea^  hlstoiy,  aal 
the  specific  services  rendered  to  it  by  individuals. 

"  The  task  w  hich  Mr.  Frost  has  undertaken  b  one  of  a  difficult 
and  delicate  kind  ;  and  I  w  a.s  not  surprise .  to  find  his  descriptioa 
of  circumstances  with  w  hich  he  had  no  means  of  being  tntbuMT 
acquainted  somewhat  inaccurate  and  defective. 

"Mr.  Frost  informed  the  public  that  when  in  1831  Sir  David, 
then  Dr.,  Brewster,  made  proposals  that  mectirtgs  for  promoting 
science  by  r^nions  of  .'cientific  men  similar  to  tho<^  which  yn- 
vailed  abroad  should  l>e  held  in  England  and  comtuenced  r 
York,  the  country  had  been  duly  prepared  and  predisposel  f -f 
such  co-operation  by  the  severe  strictures  which  he  had  thc-j 
recently  passed  on  the  actual  state  of  science  in  this  country,  ml 
on  the  conduct  and  character  of  its  scientiBc  iostitations,  and  is 
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particular  its  aniveri-ities.  It  would  have  been  belter  if  these 
itrieiureit,  now  forgotten,  bad  not  been  adverted  to,  especially 
with  reference  to  the  Association.  The  troth  is,  they  formed  the 
chief  difficulty  in  carrying  neb  ft  proposal  as  hnd  been  made 
into  effect.  It  wa»  clear  tbftt  any  attempt  at  scientific  a  socintion 
Mt  hended  or  joined  by  many  persons  who  could  not  l>ut  feel 
aggrieved  by  the  strictures  referred  to,  and  who  have  been  since 
among  the  chief  lights  of  the  institution,  would  probdlljr  have 
led  to  Nsnks  more  mischievous  than  1>eneficial  to  ncienoe. 

**  Asnon  as  \)x.  Brewster's  propo-a!  was  made,  and  before  it 
eonld  be  accedc<l  to,  I  thoneht  it  needful  to  enter  into  correspond- 
ace  with  nu  ncrous  individuals  thus  situated,  and  finding  tha*, 
agreeing  for  the  most  part  in  tbe  opinion  that  such  rA»MiMM  would 
operau  for  tbe  benefit  of  science,  they  ]o«l  sight  of  all  personal 
feelings,  and  conscDted  to  eo^pente  od  eertiiii  conditions,  I 
proceeded  to  draw  ap  dM  sdMoie  tfUdi  was  nltinataly 
followed. 

"  It  is  a  mistake  to  conMikr  thU  Association  as  having  been 
formed  on  any  foreign  m>xie].  My  conception  of  the  manner 
la  which  a  great  scientific  combination  might  be  cflTectually 
wlutd  in  England  was  founded  on  different  principles-  No 
oneeooU  be  insensible  of  the  advantage  to  be  denved  from 
briliigiiw  BCQ  of  science  together  to  confer  and  dlscnas ;  but 
even  thvpoiat  I  eoasidered  it  impo-s:blc  to  gain  without  ex- 
teodiqg  oar  news  considerably  further.  I  did  not  believe  thai 
flw  peat  labcNiRR  in  science  would  undergo  the  incouveiiience 
ttad  iaieiniptioa  of  travelling  to  various  places  to  meet  one 
aaolber,  aaa  continuous  system,  on  WL-re  invitatiun,  snd  f->r  the 
tok  parpoie  of  discussion,  and  I  knew  that  if  such  men  aiiouU 
SthseBt  themselves  from  the  meetings,  those  meetings  voald 
become  no  better  than  Joci  of  iriclism  and  vanity- 

"  I  therefore  proposed  to  found  the  Association  on  the  prin- 
ciple of  aeqtnring funds  to  be  devoted  to  the  expenses  of  un- 
remunerative  objects  of  science,  of  levying  such  f^nds  from  the 
amltitudc^  of  per-ons  who  miglit  be  expected  to  feel  interested 
ia  scientific  dbcussions  at  populous  places  and  giving  the  ajipru 
priation  of  them  first  10  ihe  selection  of  committee-men  attaciied 
to  the  various  sections  of  science,  and  secondly  to  the  final 
determination  of  the  whole  body  of  actual  scientific  labourers 
at  the  meeting  assembled  in  general  C''>mmittee. 

"  To  this  pnncijile  in  the  constitirion  of  the  Urili-h  Associa- 
tion its  success  \\a>  been  niainly  due  To  this  [jrincijilc  we 
owed,  for  instance,  the  unintcrmilting  altcnd.mce,  to  the  liii.c  of 
his  lamented  death,  of  one  of  its  ablest  member-,  Mr.  b.iily, 
under  who^e  direction  one  of  the  largest  a]>;)Iications  of  it^ 
funds  was  made. 

"  These  grant-i  of  assistance,  conjoined  w  itli  requests  to  indi- 
viduals lo  execute  particular  tasks  for  the  intcrevts  of  science, 
have  given  the  exertions  of  the  Association  as  a  bjdy  a  direct 
utility  jicculiarly  it^  a«n,  tending  far  beyond  ihe  promiscuous 
discu'iMons  of  the  sections  both  to  advanoe  material  objecis  and 
to  mainuin  the  attcudaaoa  at  its  meetiacs  of  pasoaa  panaing 

such  objects. 

"The  uealth,  the  public  spirit,  the  intelligence,  the  curiosity, 
of  the  great  cities  of  the  United  Kin<;doin,  oficrtd  great  en- 
couragement to  the  financial  p  irtof  this  plan,  which  by  its  adoption 
has  enable<l  the  A'-sociation  to  carry  <nit  its  entire  fibjects  not 
only  in  rejianl  to  liberal  grants  for  ■-cientil'ic  ubjccts  rit;ci  iu  de- 
fraying all  expenses  incidental  to  its  operations  and  es»enlial  to 
its  permanence,  but  even  in  maintaiaiac  an  fitahtishmept  of  ha 
own  for  experimental  research. 

"This  [)hn,  proposed  by  ine  at  W<tV,  wxs  adopted  in  all  its 
detail,  and  my  acceptance  of  the  otbcc  of  general  secretary 
enabled  me,  with  able  and  zealous  co  i  pcraiiun,  to  work  a 
machine  of  great  magnitude  and  comjilcxity  wi;h  a  success 
surpassing  nsy  ex]>cc',atioiis  from  1831  to  1S37,  during  which 
years  I  wxs  charged  with  it>  chief  mai  .igemcnt,  and  revised 
all  that  was  printe<I  in  its  name. 

"The  cordial  reception  of  the  first  meeting  of  the  Drili-.h 
Association  by  the  city  of  \oxV,  the  hospitaliiy  of  Itishopthorpe, 
the  countenance  of  the  Royal  President  of  the  Koyal  Society, 
the  prc-cncc  of  Lord  Fitrwilliam,  the  aid  of  Prof.  Phillips,  the 
attenii.nur  •  f  tl.c  distinguishetl  philosopher  Brewster,  with  Bris- 
bane, Robisuii,  Forbes,  and  Johnston,  the  attcii<!.T!icc  from 
London  f>f  Murchison,  from  DubUn  of  I'rovost  Lloyd,  from 
Oxford  i  f  Daubcny,  from  Manchester  of  D.ilton,  ihe  concur- 
rence of  lluckland  and  Whewell  and  Conybeare,  and  many 
others  cif  known  rc;m!'-,  ihe^e  incidents  helpe<J  I  >  I.iunch  if-.c 
vessel  i  of  the  early  history  of  which,  if  any  one  would  write 
•MMnM^  of  Ikat  pwt  of  its  bkloiy,  ha  vk/  nooid  that 


Brewster  first  proposed  that  a  craft  should  be  built  wherein  the 
united  crew  of  British  science  might  sail,  and  manfully  embarked 
in  it  all  his  high  -cientific  reputation  ;  but  for  myself  I  must  be 
allowed  to  claim  that  I  manned  the  ship,  that  I  constructed  her 
charts,  and  pihaed  the  vessel  for  six  years.  The  labour  which  I 
bestowed  on  this  service  has  since  bten  dividcil  among  more 
capable  bands ;  but  none  of  us  could  have  worked  the  vessel  at 
all  without  the  constant  and  invaluable  helping  hand  of  the 
as.sistant  secretary,  rrf)f.  Phillips. 

"  I  am  induced  to  put  dow  n  on  paper  and  transoiit  to  you,  as 
actual  Presi<Ient  of  the  Avociation,  a  statement  of  the  real  facti^ 
without  the  least  hitentioa,  however,  of  invoMqc  aitbcr  jroa  or 
any  one  else  in  c  ntroversy  on  the  subject." 


THE  INTERNATIONAL  BXHIBlTtON  AND 
CONGRESS  OF  ELECTRICITY  AT  PARIS 

THE  Exhibition  must  be  pronounced  a  great  success. 
Even  those  who  are  well  read  in  electricity  are 
taken  by  surprise  at  the  display  of  power  presented ;  and 
the  first  favourable  impression  »  strengthened  at  further 

examination  discloses  the  immense  variety  of  applications 
exhibited  and  the  beauty  of  much  of  the  machinery. 

The  first  thing  seen  on  approaching  the  K.xhibition 
from  the  city  is  the  Siemens  electrical  railway.  It  is 
about  a  i|uarlcr  of  a  mile  long,  with  a  sharp  turn  at  one 
place  The  carriage  is  a  good-  izcd  tramcar,  and  pre- 
sents no  special  feature  to  a  casual  observer,  except  two 
wires  which  travel  with  it,  and  connect  it  by  running 
contacu  with  two  alrial  guidea  suspended  on  posU  like 
tdcgraph  posts.  The  prime  mover  is  a  steam-engine 
near  the  centre  of  tbe  Eidbibition,  which  drives  a  dynamo- 
electric  machine.  Tbe  contintious  current  which  the 
latter  furnishes  is  led  to  the  atrial  guides,  and  is  con- 
ducted bv  the  two  travelling  wires  to  an  electro-magnetic 
engine  bencatli  tl.c  Hoor  of  the  carriage  which  drives  the 
wheels.  I  .i  scngLr^  arc  conv  eyed  by  this  tramcar  at  a 
small  charge  between  an  outdoor  station  and  a  station 
just  within  the  Exhibitinn. 

On  entering  the  building  by  this  tramway  one  of  the 
most  prominent  features  is  the  collection  of  powerful 
engines  which  occupies  the  whole  of  the  space  under  one 
of  the  side  galleries.  Thejr  are  fur  tl^e  most  part  dynano- 
machlnes  driven  tay  steMnHanigiDes.  The  dynamos  we 
close  to  as  as  we  walk  down  die  main  passage  on  tus 
side;  the  steam-engines,  which  drive  th«n  fayliellSyare 
a  little  funhcr  back ,  the  furnaces  and  boilers  are  dose 
to  the  outer  wall.  Wires  are  led  from  the  dynamos  to 
electric  lamp-,  some  of  thciti  close  at  hand,  and  others  on 
the  opposite  sulc  uf  the  biiiKling,  or  overhead. 

E%'ery  variety  of  electric  lamp  is  of  course  to  be  seen, 
and  their  regulators  furnish  a  very  interesting  study.  To 
illustrate  their  diversity  we  may  mention  that  in  the  Brush 
system  the  regulation  depends  on  the  variation  of  resist- 
ance in  a  series  of  carbon  plates  .is  they  arc  more  or  less 
strongly  pressed  together ;  in  the  Crompton  it  depends 
on  the  fnction.aI  support  of  a  vertical  metallic  rod  by  two 
pieces  which  pinch  h  between  them,  and  pinch  it  moie  or 
less  strongly  according  to  the  Strength  of  the  CWrHMt ; 
while  in  the  Pilsen  lainp  a  spindle-shaped  piece  of  iron  Is 
the  common  core  c.f  two  electromagnets  one  above  the 
1  other,  and  is  drawn  ui>  or  down  as  the  contact  in  one  or 
the  other  prevails.  Tlu-n  again  there  are  the  .Serrin  and 
other  well-known  forms  of  lami),  in  which  the  carbons  are 
caused  lo  .approach  by  nu  ans  of  clockwork,  which  is 
regulated  by  the  strength  of  tbe  current.  There  is  the 
TaUodkeff  candle,  in  which  the  two  carbons  are  parallel 
and  separated  by  plaster  of  Paris ;  the  Jamin,  which  is 
something  like  the  JaUodikofl^  with  the  plaster  of  Paris 
rcmov  ed,  and  only  air  between  the  caibon  pencils;  the 
Wcrdermann,  in  which  acatbon  point bdowbeanegaoist 
a  flat  block  of  carbon  above  (the  point  being  tliepOKtiv^ 
and  the  block  the  negative  terminal) ;  the  Jod,  m  wliich 
a  carbon  pohit  bdow  hem  against  a  disk  of  copper 
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above  ;  and  the  SuK  il,  m  w  hich  the  point  of  contact 
between  tiie  carbon  ;>'iint  and  the  copper  is  surrounded 
by  chalk  or  lime,  which  is  rendered  incandesrcn'.. 

Then  there  are  the  "  incandescent  lamps,"  "spc  ■ally  so 
called,  ia  which  a  thread  of  carbon  a  few  inches  long  is 
indosed  in  a  vacuous  space  where,  a«  there  is  no  oxygen, 
there  will  be  no  combustioiib  and  tbe  carbon  does  not 
waste.  Swan's  lij;ht,  which  ts  of  this  class,  occupies  a 
very  con  picuous  place  in  the  KxhiMtion,  and  is  used  for 
the  illumiaauon  of  the  Salle  des  S<5anccs,  in  which  the 
meetings  of  the  Conjjrcss  are  held.  Edison's  two  rooms 
aic  nightly  thronged  by  visitor?,  who  come  to  see  not 
.  nlv  h;s  lights,  but  his  numerous  other  inventions,  which 
are  here  exhibited.  I-ine-l'  0.v"s  liijht  and  Maxim's  (which 
has  been  sto])]K-ii  \>\  some  accident)  belong*  to  the  same 
class.  No  opal  or  ground  glass  is  necessary  with  incan- 
descent liriiU,  as  they  are  less  dazzling  than  arc  lights. 
They  certainly  give  vcn-  beautiful  illumination  to  a  room, 
and  thdr  convenience  for  lecture-room  purposes  vv.i:>  well 
seta  OB  tbe  occasion  of  an  illustrated  lecture  p^iven  by  M. 
Mereadler  in  the  Salle  des  S^ces  at  the  meeting  of  the 
Society  of  Tetqri^  Engineers  on  Thursday  last  They 
can  be  extinguished  in  a  moment  and  re-lighted  In  a 
moment. 

The  Exhibition  is  open  In  the  daytime  from  10  till  6, 

and  in  the  evening  from  ti'I  1 1.  The  largest  attcnd.mce 
is  in  the  evening,  when  the  lights  are  in  full  action. 
P>csi<.!ei  those  inside,  which  make  the  interior  almost  like 
da)lighi,  there  arc  two  very  powerful  lights  above  the 
roof,  which  arc  furnished  with  rellcctors,  and  throvbeams 
of  light  like  comets'  tails  in  various  directions. 

The  Congress  commenced  its  sittings  on  the  15th  inst., 
when  an  opening  address  was  delivered  by  .M.  Cochdry, 
ihc  official  president,  and  tlw  hours  of  meeting  and  other 
details  of  organisation  were  arranged.  The  foreign 
members  were  called  uf  on  to  elect  three  ^ncc-presidents 
to  ioia  the  three  French  vice-pn»idents  (all  official)  who 
hao  already  been  named.  Aher  a  brief  conference  Sir 
WiUiam  Thomson,  Prof.  Hebnbolt^  and  Prot  Gov!  of 
Naples  were  proposed  .-.nd  unanimously  elected.  It  was 
agreed  to  divide  the  Congress  into  three  sections,  devoted 
respectively  to  theoretical  electricity,  telegraphy  with 
telephony,  and  miscellaneous  applications  01  electricity, 
including  the  electric  light  ;  the  first  section  meeting  at 
9.30a  m.,  the  se<  ond  at  and  the  third  at  4  p.m.  Kach 
section  has  sat  for  about  two  hours  daily,  an  interval  of 
t«  o  hours  between  the  first  ani  second  lyeing  allowed  for 
dejeuner. 

M.  Dumas  was  eUcted  president  of  the  first  section, 
with  Prof.  KirchhofT  and  Dr.  I)e  I,a  Rue  as  vice-presi- 
dents, Prof.  Mascart  and  M.  G(5rard  being  secretaries. 
The  discussion  of  the  subject  of  international  elecirical 
units,  the  choice  of  «hich  is  r^rded  as  the  most  impor- 
tant irork  of  die  Congress,  was  then  begun,  and  occupied 
the  rest  of  the  sitting.  Sir  William  Thomson  introduced 
the  question  in  a  very  lucid  speech,  in  which  he  described 
the  course  which  had  been  taken  oy  the  British  Associa- 
tion, and  recommended  a  substantial  atlnpticn  of  the 
British  .\ssociation  sy-lcm.  lie  was  followed  by  Profess- 
ors Wiedcinanr  and  I  lelinholtz,  w  ho  favoured  the  adop- 
tion of  a  men  iirial  unit  of  resistance;  and  a  large  com- 
mittee, containing  men  of  both  views,  was  appointed  to 
draw  up  a  Report.  This  Report  was  anxiotmly  awaited, 
and  was  presented  on  the  19th  inst  It  consisted  of  the 
following  seven  recommendations,  which  bad  received 
the  unanimous  con^en;  ii;c  Committee,  and  havenow 
been  formally  adopted  by  the  Congress. 

I.  Tbe  fundamental  units  for  eketrical  meamrements 
to  be  the  centimetre  gramme  and  second  (CG.S.). 

3.  The  practical  units  ohm  and  volt  to  retain  thetr 
present  definitions,  lo'  for  the  ohm  and  io»  for  the  volt. 

3.  The  unit  of  resistance  (ohm)  to  be  represented  by  a 
colui-.m  ij'  r,ic:-:-.iry  ot  a  square  millimetre  section,  at  the 
icmf  craturc  zero  Centigrade. 


4.  An  international  commission,  to  be  charged  with  the 
duty  of  determining  by  new  experiments,  for  practical 
purpnse<^,  the  length  of  the  column  of  mercury,  of  a  square 
mdiimctre  section,  at  scTO  Centigrade,  which  represents 
the  value  of  the  ohm. 

5.  The  name  Ampire  to  be  given  10  the  current  pro- 
diioed  by  a  vott  in  an  ohm. 

6.  The  name  Coulomb  to  be  given  to  iIm  quantitjr  of 
electricity  defined  by  the  condition  that  an  Ampire  give* 
one  Coulomb  per  second. 

7.  The  name  Farad  to  be  given  to  the  capacity  defirted 
by  the  condition  that  a  roulomb  in  a  tarad  gives  a  volt. 

It  will  be  obscr\'Ctl  tli.it  ;lie  "  weber,"  a  unit  familiar  to 
British  electricians,  is  not  nientumed  in  these  resolutions. 
The  reason,  as  stated  by  Prof.  Hclmholtz  to  the  Congress, 
is  that  Weber  himself  employs  a  unit  of  current  derived 
from  the  millimetre,  milligramme,  and  second,  and  this 
unit,  which  is  one-hundredth  of  the  CG.S.  unit,  or  one- 
tenth  of  tbe  weber,  as  commonly  understood  by  Btitilb 
electricians,  ia  known  as  "  the  weber  "  in  Germany. 

The  reaaoa  for  adopting  a  mercurial  standard  dafinad 
by  «iaewa»w|ilalw>d  py  Sir  William  Thomson  to  bathe 
desire  to  guard  at  mndi  as  possible  against  aaoolar 
clunge. 

It  transpired  in  the  discussions  which  took  place  in 
committee  that  mcrruri.il  standards,  as  actually  con- 
stnicted,  are  glass  tubes  w  liii  h  must  be  refdled  with 
mercury  every  time  they  are  to  be  used.  The  external 
communic.iti  ms  are  made  by  means  of  platinum  wires 
attached  to  pi.  of  the  same  metal,  the  htter  being  weU 
amalgamated  bctore  use  It  is  obvious  that  these  opera- 
tions involve  much  more  labour  and  risk  of  eiror  than 
comparison  with  a  standard  coil;  and  we  therefore  do 
not  anticipate  that  fCeotsaewill  be  had  to  the  mercurial 
standard  except  on  rare  occasions.  Coils  will  as  hereto- 
fore continue  to  be  used  for  all  ordinary  measurements  of 
resistance.  Tbe  international  committee  which  is  to 
make  the  new  determfaiation  win  be  nominated  by  the 
governments  of  the  various  countries  concerned,  and 
independent  determinations  will  doubtless  be  made  l»y 
different  metril)ers  of  the  committee  in  diflferent  labora- 
tories. Itvuilthusbe  seen  what  amount  of  consistency 
is  attainable  in  such  measurements,  and  whether  it  is 
sufficient  to  render  the  standard  practically  accurate.  Tbe 
German  authorities  assert  that  accum^  to  OOC  part  ia 
two  thousand  can  thus  be  ensured. 


THE  CAUSE  OF  COLUERY  EXPLOSIONS 

ONE  of  the  most  instructive  documents  e^-er  penned 
on  the  subject  of  the  cause  of  e.\plosions  in  collieries 
hasraeeatlyappflarBdf  in  a  lately-issued  Blue-book,  in  the 
form  of  a  Report  to  the  Home  Secretary  by  Prof.  Abci, 
CB.,  F.R.S.,  of  Woolwich,  who^  at  the  request  of  tbe 
Home  Department^  conducted  a  series  of  experimental 
researches  upon  the  cause  of  the  terrible  disaster  at  the 
Seah.am  Colliery  on  September  8,  188a  In  1845  Fara- 
day and  Lyell  first  directed  attention  to  the  intluence 
exerted  by  the  presence  of  coiil-dust  in  mines  upon  the 
magnitude  of  an  explosion  ot  fire  damp.  In  1867  and 
1875,  the  subject  was  further  advanced  in  France  by 
Messieurs  V'erpillctix  and  \'ital,thc  latter  of  whom  showed 
that  air  charged  with  tine  coal-dust,  rich  in  inflammable 
material,  may  explode  when  there  is  present  a  much 
smaller  proportion  of  true  fire-danip  than  is  of  itself  suf- 
ficient to  constitute  the  atmosphere  an  explosive  one. 
Still  mora  recently  Mr.  W.  .Galloway  has  conducted  a 
valuable  series  of  investigations  and  experiments,  the 
eeaulta  of  which  have  been  oommunicated  to  the  Royal 
Sode^  m  three  vrry  important  memoita^  la  the  first  of 
these  be  showed  that  a  certain  mixture  of  air  and  coal^ 
dust,  not  itself  inflammable,  became  so  when  there  was 
also  present  a  much  smaller  proportion  of  fire-damp  than 
any  Davy  lamp  could  detect.    In  the  second  he  showed 
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that  the  return-air  from  the  ventilating^  shaft  of  a  mine 
may  actually  contain  enough  fire-damp  to  become  inllam- 
mable  when  coal-dust  is  defused  into  it.  In  the  third  he 
concludes  that  Ae  teiuttwe  the  «OBl-dast  onwt  not  be 
considered  as  merely  aggravating  and  increasing  the 
explosion  originating  with  the  presence  of  fire-damp,  but 
tluu  the  nreaoice  of  the  dust  ntust  be  regarded  as  the  oM 
thii^  wfaidi.  if  a  small  expikMiea  takes  place  anywhere, 
will  accumulate  and  carry  forward  the  force  of  the  explo- 
rion  with  ever-increasing  energ^y  into  every  empty  space 
in  the  worl<ings,  however  ramified. 

During  the  turrent  year,  experiments  have  also  been 
made  on  the  subject;  at  liarton  Colliery  (Durham)  by 
Mr.  Wood  and  Prof.  Marreco,  at  Broad  C'aks  Iron- 
works by  the  Chesterfield  Committee  of  Engineers,  at 
GarswocKl  Hall  Colliery  (Wiganj,  by  Mr.  Smcthurst  and 
the  Royal  Commission  on  Accidents  in  Mines,  and 
lastly  at  Woolwich  by  Pro£  Abel.  The  general  character 
of  the  eicperiments  has  been  00  a  plan  originally  devised 
by  Mr.  ualloway :  vis.  to  expose  to  a  flames  or  to  the 
flash  of  a  amall  cannon,  a  stream  of  air  in  a  minhture 
gallery  into  which  any  desired  percentage  of  coal-gas  or 
fire-damp  was  introduced,  and  into  which  coal-dust  could 
be  ditT-.Hcit  by  a  hopper;  arrangements  also  being  made 
to  raise  tlic  temperature  of  the  gases,  and  to  increase 
their  vcU)c;ty  at  will.  The  majority  of  the  evj  eriinenters 
believe  that  in  no  case  docs  a  mixture  of  air  and  coal- 
dust  .v  ;.v;  1.7/  Ar,  ..''/w//  explode,  although  the  Chesterfield 
Committee  think  they  have  evidence  that  flame  wilt 
travel  in  dust-laden  air  without  a  trace  of  fire-damp 
befaig  present.  This  matter  is  of  great  importance  for  it 
has  been  shown  that  in  flour-mills  ezpkislons  whicb  have 
OQcarredmay  be  traced  to  the  presence  of  combustible 
dtisc  in  the  air. 

ftof.  Abel  had  placed  in  his  care  thirteen  samples  of 
dust,  some  burnt,  others  unburnt— collected  from  differ- 
ent parts  of  the  -Scaham  mine  ;  which  samples  were  sub- 
jected to  c:irctul  examination  in  the  microscope,  and  to 
chei.ij  al  .malysis.  They  were  found  to  contain  from 
64  83  to  99  75  per  cent,  of  pure  coal-dust,  some  of  them 
containing  ash,  grit,  and  fine  sand  in  various  proportions. 
They  were  then  tested  as  to  their  power  to  aid  in  producing 
explosions  in  an  experimental  gallery.  The  gas  employed 
was  an  explosive  pit-gas,  of  such  a  quality  that  a  mixture 
containing  only  3'5  per  cent,  of  the  gas  with  air  when 
travelling  with  a  moaerate  velocity  (from  200  to  1000  feet 

Kmiinite)  was  ignited  by  the  flame  of  a  naked  Davy 
p.  In  perfectly  still  air  frc:n  4  to  y-^  per  cent,  of  the 
same  gas  was  necessary  to  produce  the  same  result. 
Currents  of  mixtures  of  this  gas  were  conveyed  into  the 
experimental  g.iDcry  at  a  velocity  of  600  feet  per  minute, 
and  at  a  temperature  of  80^  F.  ;  a  naked  Davy  1,-urip,  its 
flame  protected  from  the  draught  by  a  small  screen,  being 
placed  in  the  gallery  at  about  12  feet  from  the  place 
where  the  dust  was  supplied  to  the  cutrent-  More 
and  more  fire-damp  was  gradually  added  until  explosion 
took  place :  that  dust  being  regarded  as  mosi  umiiive 
which  produced  explosion  with  the  least  percentage  of 
fireKbunp.  When  the  relative  sensitiveness  of  the  various 
samjdes  of  dust  had  thus  been  ascertained,  it  was  found 
that,  of  the  four  which  stood  head  of  the  list  in  point  of 
sensitiveness,  three  headed  the  list  also  in  point  of  rich- 
ness in  combustible  matter  and  in  point  of  fineness  of 
textiire.  Hut  the  samijle  which  stood  third  in  point  of 
sensitiveness  was  not  onU  not  the  finest,  but  stood  abso 
lately  bottom  of  the  list,  in  point  of  richness.  It  there- 
fore appeared  that  porosity  and  mechanical  condition  are 
more  important  than  combustibility  of  the  dust  in  bring- 
ing about  the  ignition  of  a  fuDy  explosive  gas.  Prof. 
Abd  was  led,  in  consequence,  to  try  whether  the  ignition 
of  a  mixture  of  air  and  firenlamp  in  alow  percentsge  not 
inflammable  of  hsdf  by  contact  with  a  lamp  tlamo  could 
bebrongfat  about  by  the  agency  of  a  wholly  incombustible 
dost  Accordini^y  dust  such  as  calcbied  magnesia,  pow> 


dered  chalk,  and  slate  dust  was  tried  ;  and  it  was  found 
th.u  i Instantaneous  explosion  was  thereby  produced  in 
currents  of  air  containing  only  3  to  3  5  per  cent,  of  fire- 
damp. It  appears  (hen  that  duit  of  juj^  MiuL,  as  a  finely- 
divided  solid,  can  operate  in  determining  the  explosion  of 
an  otherwise  harmless  mixture  of  gas  and  air ;  probably 
by  fiunisbtng;  as  the  particles  pass  through  the  flani& 
fiacceasrre  red-hot  nuclei,  by  which  the  heat  is  localised 
and  rendered  more  intense. 

In  the  special  case  of  dust  that  is  both  fine  and  com- 
bustible, as  coal-dust  may  be,  it  was  proved  that  so  sm.all 
a  proportion  of  fire-damp  as  2  per  cent,  in  moderate 
currents  may  determine  the  propagation  rif  a  tlamc  by 
coal-dust.  Now,  as  it  is  stated  on  the  best  authority  that 
the  most  experienced  eye  cannot  detect  the  jiresence  of 
2  per  cent,  of  fire-damp  by  its  effect  on  the  llame  of  the 
ordinary  Davy  lamp ;  and  as  (in  spite  of  all  the  host  of 
little  inventions  to  detect  smaller  percentages)  the  Davy 
lamp  remains  the  only  practical  test  of  the  presence  or  ab- 
sence of  fire-damp  in  iienr  mines,  it  follows  tbat,in  ««ety 
mine  where  there  is  any  nrB-danm*/  att^  the  mere  dost  of 
the  mine  ocRistitutes  an  element  or  danger  of  which  the  risk 
is  simply  incalculable.  \Vhen  we  add  to  this  that  experi- 
ments, made  by  firing  such  sm.ill  blasts  as  eighty  ,i,'r<».'«j 
of  gunpowder  may  represent,  show  that  dust  may  cause 
the  propagation  of  flame  in  air  cuirents  containing  per- 
centages of  fire-damp  far  smaller  than  any  of  those  men- 
tioned above,  it  is  clear  that  whatever  the  risks  with 
Davy  lamps  may  be,  they  sink  into  insignificance  beside 
tfaemghtful  dangers  attending  the  firing  of  a  shot  for 
purposes  of  blasting.  The  practice  of  blasting  the  coal 
cannot  be  too  emphatically  condemned.  1 1  is  at  beat  a 
bqr  and  dorenly  process  of  getting  tlie  coal,  and  oobp 
sideting  the  r!«ks  it  entails,  ought  to  be  stringently  and  at 
once  put  down  by  legislation. 

The  practical  moral  is  that,  while  the  Davy  lamp  is  to 
be  regarded  more  than  ever  as  a  necessary  of  work  in 
the  pit,  it  cannot  be  regarded  in  any  w.sy  as  a  safeguard 
of  absolute  kind  against  exp'.o^on  :  still  k-ss  ran  it  be 
regarded  as  an  indicator  of  the  presence  or  absence  of 
impending  danger,  inasmuch  as  it  is  absolutely  incompe- 
tent to  detect  such  feeble  percentages  of  gas  as  Prof. 
Abel  has  shown  to  be  dangeroof  in  tlie  presence  of  Ae 
inevitable  dust  of  tlie  mine. 

Science,  which  gave  as  the  safety-lamp^  must  therefere 
be  called  upon  once  more  to  provide  efficient  snbititutes. 
(i)  A  new  lamp,  electric  or  otherwise,  must  be  devised, 
which  shall  be  wholly  independent  of  a  supply  of  air 
from  the  galleries  in  which  it  is  used  ;  (2)  an  indicator 
must  be  invented  to  do  what  the  Davy  lamp  fails  to  do, 
viz.  to  detect  in  the  workings  of  the  mine  the  presence  or 
a  proportion  of  tire-damp  less  than  2  per  cent.,  and  to 
indicate  rapidly  and  accurately  its  amount.  Let  us  hope 
thstt  ProC  Abel  will  crown  lib  bboun  by  givtec  at  such 
inetimnents. 


FME  LAHDSUP  AT  ELM 

THE  Swiss  papers  contain  valuable  information  as  to 
the  landslip  which  occurred  on  September  1 1  in  the 
valley  of  the  .Sernft  River,  in  the  canton  of  Ol.irus.  The 
month  of  Septeml>er  is  not  ible  in  .Switzerland  lor  land- 
slips. Thus  the  great  landslip  of  the  year  161 S,  which 
buried  the  whole  of  the  town  of  Plurs  in  (jraubiinden. 
with  its  2340  inhabitants,  occuitck!  on  September  4  ;  ana 
the  great  downfall  of  the  Rossbcrg  Mountain,  which  de- 
stroyed the  village  of  Goldau,  with  three  other  small 
villages,  burying  1 1 1  houses  and  457  persons,  and  filled 
op  the  lAke  of  Lowerz,  occurred  on  September  2, 1807. 
llM  v«v  heavy  rains  of  the  last  liew  weocs  have  softened 
the  rocKs  on  the  slopes  of  the  Phttenberg  Movntaiii. 
at  the  foot  of  which,  at  a  height  of  3330  feet,  was  situated 
the  village  of  Elm,  now  almost  comp'etely  destroyed  by 
tlM  hmdsfip.  The  day-slate  quarries  which  were  woifcM 
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upon  the  same  slope  have  divided  thcma5-.csof  the  rocks 
into  lar^e  pieces,  whilst  the  frequent  eartliqu;ikes  of  the 
last  nuitiths  h.uc  >;iven  rise  to  laige  crevices  in  the  slates 
and  limesK-ncs.  Already  on  September  9  it  was  perceived 
that  the  suil  ;it  tlic  (jiiarry  was  in  slow  motion,  and  a 
house  situatcl  immedi  itcly  l>elow  was  evacuated.  Two 
days  later,  between  five  and  six  o'clock  in  the  afternoon, 
it  was  teen  that  the  forest  on  the  slope  of  the  mountain 
began  to  mot'e,  the  trees  being  bent  like  a  field  of  corn 
during  a  strong  wind ;  they  then  rusbed  down,uifMhnrwitb 
the  rocks  situated  above  the  quarry,  breaking  op  into  tboo- 
landa  of  pieces.  This  CMinidable  stone  avalndie  midied 
the  vfllaj^e,  the  trees  were  bent  IQte  straw,  and  the  houses 
moved  by  the  pressure  of  air  pnriied  by  the  landslip. 
Men  and  houses  were  thrown  on  the  opposite  side  of  the 
valtor,  smashed  a);:ii-i-i  rocks,  and  buried  by  the  landslip, 
which,  as  in  the  c.i  istrophc  of  the  Kossbcrj;,  crossed  the 
valley  and  rose  up-hiU  on  its  oppoiite  side.  The  first 
landslip  destroyed  that  part  of  the  Elm  Commune  which 
is  named  Unterthal ;  but  a  second  one  followed  imme- 
diately, destroying  the  village,  and  throwing  the  houses 
on  the  opposite  side  of  the  valley,  one  kilometre  wide. 
The  picturesque  valley  of  Unterthal  is  now  covered  with 
a  mass  of  mud,  earth,  and  stones,  thirty  to  forty  metres 
thick,  on  the  surface  of  which  are  seen  blocks  of  the  size 
of  a  house.  The  length  of  the  landslip  is  about  two  kUo> 
metres,  and  the  opposile  side  of  the  valley  Is  covered 
with  stones  and  block*  00  a  space  of  about  100  metres. 
The  Semft  River,  which  flows  in  the  valley,  is  barred  by 
thcdMrir,  and  has  formed  a  small  lake.  The  number 
of  persons  killed  is  about  160.  Another  small  landslip 
occurred  on  the  following  day,  and  the  slope  of  the  moun- 
tain continues  to  be  in  motion.  According  to  a  report  of 
Prof,  lleiin  the  remnant  of  the  village  is  also  threatened 
by  a  landslip,  the  Risikopf,  or  Grosskopf,  being  creviced 
and  underling  subsidences  which  render  a  landslip 
mou  probable^  not  so  Jaig^  however,  as  the  pceoeding 
one. 

The  Times  Geneva  correspondent  writes  mider  date 

September  19 :—"  According  to  the  measurements  and 
estimates  of  Prof,  Heim,  of  Zurich  University,  who  has 

6 St  visited  Elm,  the  eanhslip  of  yesterday  wedc,  though 
ss  destructive  of  human  life  than  the  eartbslip  of  Phtrs 
and  Goldau,  probably  exceeds  In  extent  either  of  those 
catastrophes,  great  as  tbqr  were.  The  portion  of  the 
Tschingel  Alp  which  broke  away  from  the  parent  mono- 
tain  measiired  at  its  base  400  metres  by  350  metres.  The 
length  of  its  projection  outwards  cannot,  of  course,  now 
be  asccrt..incd.  The  length  of  what  I'rof  Heim  calls  the 
(i(brii  stream  is  1500  metres,  .md  \  arics  in  breadth  from 
300  to  4.00  metres.  The  distance  the  extreme  end  of 
the  stream  from  the  place  whcn  c  it  broke  away  is  2000 
metres.  The  extent  of  the  valley  bottom,  which  ii  toler- 
ably even,  covered  by  dibris  is  computed  at  570,000 
metres,  while  the  entire  mass  makes  a  total  of  900,000 
square  metres.  From  the  lower  part  of  the  valley  to  the 
upper  joint  of  rupture  the  height  is  620  metres.  The  fall 
waa{,  therefor^  a  little  over  3000  feet  The  lotvest  esti- 
mate of  the  contents  of  the  slip,  accordii^  to  the  ad- 
measorements  of  the  engineers,  is  10,000,000  cubic  metres. 
It  contains,  says  the  Professor,  enough  atone  to  build  two 
dties  as  large  as  Zurich,  and  the  poputation  of  Zurich  is 
76,000.  Some  of  tlic  !:>locks,  'ivliirlj  are  lie.ipcd  11: 
metres  hi^'hcr  th:in  the  village  of  i.hii,  niciiurc  i:;6o 
Cubic  metres,  and  are  estimated  to  weigh  3300  tons.  II 
the  other  earthslip,  which  is  regarded  as  imminent, 
should  take  place,  all  that  remains  of  Elm  will  he 
destroyed." 

The  heavy  rains  of  the  l.ist  weeks  have  caused  several 
other  landslips  m  Switzerland  and  Savoy.  In  the  Upper 
Singine,  in  the  canton  of  Freiburg,  the  soil  is  in  slow 
motion  to  the  valleys  of  the  G<5rine  and  Singine  rivers, 
and  a  landslip  of  some  importance  has  occurred  at 
Plaaf  ayon.  Another  landslip  occurred  00  September  3, 


close  by  Bcrnex  villa>,'e,  on  the  slope  of  the  Dent  d't)ch, 
and  it  is  rather  remarkable  by  the  circumstance  that  it 
occurred  in  a  broad  open  vallc\  where  one  never  WOOld 
suppose  the  possibility  of  a  gliding  of  rocks. 

A  further  interesting  result  of  the  recent  heavy  rains  15 
that  the  Lake  of  Bicune,  w  hich  is  somewhat  lower  than 
that  of  NeuchAtel.  is  now  so  full  that  its  water  ransiolO 
the  Lake  of  N'euchitel,  inundating  its  shores. 


PHENOMENA  DEVELOPED  BY MEUOSTATIC 

STAR-DISKS 

AHELIOSTAT  of  the  highest  eku  is  doubtless 
beyond  the  means  of  ordinarv  observers,  but  such 
an  instrument  as  the  one  now  described  is  readily  obtain- 
able. Three  sets  of  achromatic  lenses  forming  a  focal 
power  of  forty  at  ten  inches,  or  a  miniaturing  power  of 
one-fortieth,  are  in  gcr.er.il  sufficient.  If  formed  into  a 
microscopic  obicct-glas^,  the  front  is  turned  towards  the 
sun.  The  glass  ;hcn  rct'racts  a  l)eautifully  small  star-di>>k, 
which,  owing  to  the  large  angular  aperture  of  the  com- 
bination, remains  steadily  in  view  for  several  hours.  The 
optical  characters  of  this  «iisk  vary  considerably  with  the 
quality  of  the  lenses ;  practically  a  very  fine  one-quarter 
by  Powell  and  Lcaland  produces  disks  of  remarkable 
beauty  and  precision.  In  some  cases  a  plane  mirrer  is 
coovenienUy  attached  to  reflect  the  oblique  solar  rays. 

The  Instrument  thus  provides  a  statMoary  sotar  star- 
disk  for  continooas  observation.  No  clockwork  or  ma* 
chinery  is  required.  The  siae  of  the  disk  is  one-fourth  of 
the  sine  of  the  solar  diameter,  orncarly 45-io^oooth8  of 

an  inch. 

.A  more  brilliant  form  of  surpassing  effulgence  is  occa^ 
sionally  cmploved  by  a  3-inch  lens  placed  before  a  right- 
angled  pnsm  An  aerial  image  of  the  sun  thus  produced 
outshines  the  electric  light.  These  disks  are  viewed  at  a 
distance  of  ten  feet. 

It  is  proposed  to  describe  first  their  use  in  microscopic 
researcii,  and  secoodly  for  telesco^  vuaaa. 

I.  Microscopic  Rbssakch 

The  Aiiniatur*  Method.— K  stroof  plate  fitting  the 
upper  stage  tS  the  microscope  by  means  of  screws  is 
pierced  in  the  centre  by  an  aperture  carrying  the 
"societies"  sundard  screw,  into  which  an  dative  can 

be  firmly  screwed.    The  stage  motions  then  give  readily 

the  necessary  adjustments  for  coincidence  of  optical 
axes.  This  is  called  t^c  ^t,::;,  holder.  All  previous 
methods  of  fixing  the  objective  in  the  sub-stage  have 
been  abandoned;  the  aooessary  sieadineas  being  alasost 

unattainable. 

rhcnoniiiia  rf  I !<■  liali,-  Star-Diski  pri'duceJ  by  Ihf 
One-quarter. — .Stage  Imlder  armed  with  an  inverted  i-32nd 
water-immersion,  ri.e  ii:ii-,i.iturc  of  the  star-disk  is  now- 
viewed  microscopically  with  a  i-i6th  immersion.  When 
both  of  these  objectives  are  adjusted  for  the  most  bril- 
liant vision,  distant  foliage  is  aistinctfy  visible.  A  flag- 
sufT  carrying  the  Union  Tack  180  yards  away  displays  Its 
double  cross.  The  fine  lightnine-rod  suraioontiqg  it  is 
distinctly  visible.  Houses  on  a  hiU  glisten  in  the  son- 
shine  ;  but  conspicuous  above  all  is  the  nrinute  solar  star- 
disk  blading  with  all  the  glory  of  a  mklday  Siritis  at 
open  window-sill. 

Here  the  favourite  tests  for  telescopic  precision  come 
richly  into  ]ilay.  A  minute  brilliant  bead  surrounded  by 
the  most  intensely  blac  k  ring  -  tlie  more  wonderf  .il  as  the 
brilliance  scenis  to  heighten  its  rare  and  Ihmi  i  ful  deli- 
cacy and  blackness — comes  up  and  plays  into  expanding 
coloured  rings  on  each  side  of  the  principal  focal  point. 
(The  delicate  beauties  of  this  exquisite  phenomenon  can- 
not well  be  seen  without  an  exccMingly  deUcate  fine  focal 
adjustment.)  The  focussing  wheel  (constructed  for  the 
lightest  contact)  is  divided  into  132  pairts  ;  twenty -six  give 
a  focsl  plane  the  loooth  of  an  mch  deeper-  or  higoert 
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but  a  tenth  part  of  this,  or  a  change  of  focus  of  the 
uyxxxh  of  an  inch,  changes  the  appearance  of  the 
aaamlfied  star-disk.  These  changes,  so  vivid  aod  sudden, 
pramce  a  lively  impressioa  of  the  minuteness  of  the 
mvelets  of  light  which  generate  these  diftacUwe  pheno- 
mena. 

The  diameter  of  the  brilliant  disk,  as  miniatured,  is 
about  the  I -:0,000th  of  an  inch;  the  jet  black  ring  in 
which  It  appears  set,  and  indeed  well  set-off,  is  about 
I -100,000th  thick.  Slight  changes  in  the  focus,  but  e^ipe- 
cially  ili>;ht  changes  in  the  corrections  of  the  observing 
and  miniaturing  glasses,  pro.;luce  a  new  order  of  pheno- 
mena, full  of  a  significant  meaning  and  practical  import. 
The  minimum  visible  is  perpetually  forcing  upon 
the  obaerver's  attention.  The  lightning-rod  (here  visible) 
6000  inches  away,  is  miniatured  600  times  smaller  than 
at  10  inches  by  the  jand  objective,  which  then  would 
diminish  an  olq|ect  only  3S0  times.  The  rod  is  therefore 
depicted  neai^  soo^ooo  times  smaller.  It  is  exactly  half 
an  inch  in  thidmess ;  its  siie  therefoie  fat  the  mimatuic 
is  i^4ooyoooth. 

As  tlu;  evening  light  faded  away  a  long  row  of  gas-lights 
reaching  half  a  mile  came  into  view  in  pretty  perspective, 
the  more  dist.nnt  being  very  slightly  out  or  focus  (six 
diviMon- ,1.  The  3?nd  objective  required  to  be  advanced 
the  4CKX)ih  part  of  an  inch  for  the  distant  light.  In  this 
case  the  miniature  was  pro<luccd  by  a  Zeiss  i-jind,  and 
viewed  by  another  32nd  by  the  same  maker.  The 
lowest  cye-piice  is  etnployed  and  a  shortened  eye-tube. 
A  single  glance  at  these  microscopic  landscapes  satisfies 
the  o^rver  at  once  as  to  the  quality  of  the  instruments 
of  observation.  Achromatism  is  seldom  attained  without 
generating  a  whitish  haze,  the  inevitable  accompaniment 
of  ttsiduary  spherical  aberration.  This  haze  is  an  in- 
vilwble  indication. 

The  base  observed  in  ndniatnres  wmmined  by  high 
magnifying  power  is  an  isvaloable  indication  of  sphe- 
rical residuary  aberration.  The  method  gives  a  cruel 
test  of  the  optician's  art.  Its  discovery  led  to  the  sub- 
icct  coming  before  the  Royal  Society  and  its  being  em- 
bodied in  their  Transactions.  When  first  seen  it  was 
exhibited  as  a  strong  yellow  fog.  The  announcement 
of  it  occasioned  the  greatest  surprise  to  the  distinguished 
makers  of  a  "very  fine"  set  for  the  writer.  In  most 
cases  the  higher  the  angular  aperture  the  denser  was  seen 
the  fog.  The  foUowing  is  quoted  :  "  Mechanical  arrange- 
ments are  shown  by  diagrams,  Figs,  i,  in,  plate  LIl." 
{P/ul.  Tr.,  vol.  ii.  1870,  p.  592). 

"  £xperimatt  I, — Miniature  of  a  small  thermometer,  the 
ivory  scale  being  gndoated  34*  to  the  inch.  A  power  of 
300  diameters :  raw  eyepiece  '  A '  and  elective  of  one- 
eighth  focal  length  (made  expressly  for  Podtm  testing) 
was  applied  to  view  the  miniature  formed  by  a  one-six- 
teenth objective.  The  following  appearances  were  care- 
fully noted  at  the  time  of  obaen.  itioi;  :- 

"Result. — The  sparkle  of  h^^hi  on  the  bulb  of  the 
instrument,  the  graduation,  and  the  mercurial  thread 
within  the  glass  are  invisible,  obscured  by  a  nebulous 
yellow  fog  which  no  objective  adjiutments  ave  able  to 
dissipate. 

In  consequence  of  this  unexpected  discovery  icgarding 
the  quality  of  a  "  very  fine  "  one-eighth,  it  was  returned  to 
the  optidansi  to  thefar  smprise,  for  better  compensation. 
Alter  improvements  a  very  slight  nebulous  yellow  cloud 
now  only  remained. 

A  new  ftct  now  came  1^  A  miuiatur*  f  onned  by  an 
ImpeifiKtly  connected  glass  is  compontively  free  from  the 
aberration  shown  by  the  same  glass  used  as  a  microscope. 
Thus,  viewed  by  a  good  glass,  the  miniature  of  an  in> 
ferior  one  bore  wonderfid  magnification  liy  an  excellent 
objective. 

In  innumerable  objects  surface  markings  are  shown 
only:  with  no  perspective  and  with  no  foreshadow  of 
de^er  stnictines  sncb  objects  are  opaque.  But  if  trans- 


ptten!^  the  foreshadow  of  deeper  structures  COnfiiaes  the 
appearance  of  surface;  strange  eidola  are  generated 
difiicnlt  of  interprcution  and  dispersion.  A  series  of 
star-disks  in  deeper  foci  intermingle  their  difliactions  into 
beantifid  forms. 

The  strong  fact  that  these  diffiactions  of  a  given  disk 
are  wholly  developed  towards  the  tye  of  the  observer,  or 
wholly  dcveliipe  !  bi  \ 011.1  the  true  focal  plane,  according 
as  the  conecuun  of  the  glasses  is  over-wrought  or  under- 
wrought,  reveals  an  infallible  clue  to  many  spurious 
effects.  This  method  therefore  more  severely  tests  the 
observing  instrumeiiia;;on  than  the  miniature. 

The  foUowing  experiment,  arising  out  of  the  phenomena 
in  course  of  observation,  is  quite  a  micrascoiMe  study  in 
itself  :— 

Erderimen/.—Miniatvue  of  garden  view  formed  by  a 
i-3otn  plano-convex  lens  and  examined  by  a  microscope 
armed  with  i-8th  giving  400  diameters. 

jemvAL— Landscape  darlc  and  hazy.  Bat  vpan  using 
tbe  same  power  (400)  with  a  deep  eyepiece  and  a  halMncii 
dl4ective»  there  started  forth  an  exquisite  piaure  bril- 
liantly tit  up.  Even  the  foliage  glittering  in  the  sunlight 
was  sharp,  clear,  and  decisive,  the  details  being  marvel- 
lously dii^plaved.  This  large  increase  of  light  with 
diminished  obaerviog  angular  aperture  is  at  first  sight 

astonishing. 

It  is  to  such  causes  doubtless  that  the  microscapic  world 
so  long  disputed  whether  the  markings  on  <liatoms  were 
depressions  or  elevations.  The  earlier  plates  of  such 
objects,  as  given  by  Quekett,  teem  with  eidolic  varieties 
of  form.  It  was  thought  impossible  to  resolve  them,  as 
it  was  called,  without  complicated  stops,  which  in  fact 
shut  off  the  unsuspected  reuduary  aberration. 

But  it  is  necessary  to  pass  on  to  the  /undamental  cir- 
cular speetrum  of  a  minute  solar  disk.  A  simple  phmo- 
con  vex  lens  of  half  an  inch  focus  is  placed  on  the  micro»co» 
pic  stage  and  made  to  form  aminiatufoof  the  prism  star  in 
the  field  of  the  microscope.  If  the  experiment  be  pro- 
perl>  conducted,  forty  gorgeously  colound  rings  may  be 
counted.  I  have  frequently  e.tamincd  these  phenomena 
with  a  power  of  looo  diameters.  Above  the  best  focal 
point  is  a  bright  fog  ;  below  are  seen  the  glorious  diffrac- 
tions. The  sun,  as  far  as  it  could  be  made  out,  was  a 
spurious  disk  nearly  6-ioo,oooths  of  an  inch  ;  the  first 
black-ring,  the  blackest  thing  I  ever  beheld,  was  nearly 
the  i-5o,cooth.  l.ach  ring  beyond  appeared  exactly  of 
the  same  breadth— nearly  the  i-i6,oooth.' 

If  now  an  over-corrected  lens  were  substituted,  the 
diffraction  rings  ascended  and  the  nebulosity  descended : 
they  exactly  changed  positions  as  regards  foclmctiy.  Tho 
conclusion  follows  that  all  brilliant  ot^cts  present  dif- 
fractions  above  or  bdow  the  true  focus  acconiing  as  die 
observing  instrument  isovcr-orunder-conectedbymeans 
of  the  usual  screw  collar  adjustment. 

In  this  way  the  same  object,  especially  diatoms,  may 
be  made  to  take  several  very  deceptive  forms,  because 
spuriously  diffracted.  The  same  is  true  of  all  briiliandy 
illuminated  transparent  structures. 

The  intersection  of  an  mfinitc  number  of  cones  of  light 
converging  to  different  points  of  the  axis  here  produces 
the  well-known  interference  extinction  of  undulation 
evolving  precisely-formed  rings  of  darkness.  The  simple 
lens,  in  these  observations,  develops  circular  spectra,  as 
being  formed  by  an  infinite  number  of  prisms. 

An  important  outcome  of  this  phenomenon  is  m 
unerring  test  (here  presented  by  a  simple  single  convex 
plane  lens)  of  the  highest  possible  order,  as  to  the  quaKfy 

•  The  coatenplaiicn  of  ltie»e  phenomena,  utterly  cdapsuig  in  their  brilUam 
b«.-»ut\'  and  prrn^ion  "f  f >  nil  the  f.iinitr  dilTracticn  pheoomeoa  described 
by  .Sir  J  ihn  Herv<:hc'.  .^^  .,m  rn«t  the  rr.  pst  (pjtgeou*  in  nature,  ailonUfcjt 
tTtiy  beholder.  .Some  Utile  skill  is  rojuire.1  in  gradtuilly  Kminn  djWB  th( 
czcesive,  I  might  lar  paiaful.  glories  of  the  appeanuea-lTngthcning  the 
cyc-tube  :  gbut  liltttd  wcdgex  (a  tingle  field-lent  of  a  Hygbci.iaii  as  eyepiece 
BNdaccd  » imatrtiiB  mowcmIt  twciv*  inchei  in  diuKUr,  meauind  »iU> 
&  M  c9«  by  mte  UdM  dN  itas^.  ar  br  oiMia. 
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or  inferiority  of  the  observing  microscope.  Extreme 
steadiness  and  a  particularly  delicate  fine  focussing 
a  ljustment  are  indispensable  for  successful  observations. 
It  is  impossible  here  to  detail  them. 

A  plain  silvered  mirror  of  the  old  style  must  be  dis- 
carded as  a  solar  reflector ;  prismatic  internal  reflexion 
or  reflexion  from  a  metallic  surface  is  Indispensable  for 
producing  purity  of  spectra.* 

But  it  is  when  superb  objectives  arc  placed  as  it  vere 
C}e  to  eye,  that  the  finest  obscr\ations  can  be  made 
(especially  when  both  are  used  with  their  noses  inserted 
in  the  proper  immersion  fluid  for  obser^'ing  landscapes) 
on  distant  objects. 

The  extreme  delicacy-  of  the  change  in  focal  planes  of 
vision  is  charmingly  illustrated  by  observing  witn  a  good 
i-8th  the  miniature  of  two  brilliant  points,  the  one  200 
in:hes,  the  other  201  inches  away  in  the  same  line.  If 
the  miniature  is  formed  by  a  simple  lens,  theoretically 
the  focal  inrages  of  tbe»e  star-disks  would  be  separated 
by  an  interval  of  2-io,cx»,oooths  of  an  ioch  for  a  j-ioth 
lens,  perfectly  aplanatic* 

These  disks,  by  their  rapid  change  in  appearance,  give 
the  most  exquisite  means  of  determining  focal  changei 
in  the  microscope.  Thus  for  a  focal  depression  of 
7-lo,oooths  of  an  inch  a  change  took  place  from  one 
pure  jet  black  diffraction-ring  round  central  disk  to  eleven 
rings.  The  rings  changed  visibly  for  a  focal  depression 
of  100,000th  of  an  inch. 

TTic  greatest  confusion  has  existed  regarding  the  terms 
penetration,  dcfmition,  and  resolution.  The  study  of  star 
disks  miniatured  by  surpassingly  well-corrected  glasses 
furnishes  the  observer  with  a  new  order  of  facts  upon 
which  irrefragable  conclusions  can  be  founded. 

A  telescope  of  very  fine  quality  should  have  a  focus  of 
extreme  delicacy,  (  ne  whose  change  of  focus  by  i-ioth 
of  an  inch  produces  little  or  no  effect  upon  the  "defini- 
tion''is  contemptible.  In  the  same  manner  the  qu.iliiy 
ot  microscopes  may  be  estimated  by  the  stri'<ing  cflfccts 
of  a  minute  focal  change.  The  planes  of  focal  vision,  it 
will  be  found,  vary  extremely,  their  interval  varying 
according  to  a  function  of  several  complex  factors. 

The  prism  htliostat  already  described  is  well  repre- 
sented by  an  Amici  prism.  Small  bulls-eye  lenses, 
laid  with  the  convex  surface  upw.ards  in  the  sunshine, 
present  two  brilliant  images  of  the  sun  at  a  distance  of 
200  inches.  They  arc  of  unequal  brilliancy.  A  row  of 
these  placed  in  a  line  with  the  axis  of  the  instrument,^  and 
somewhat  tilted,  so  that  the  star-disks  may  be  all  seen  at 
once,  will  develop  a  series  of  fine  microscopic  effects, 
dependent  on  the  corrections  of  the  systems  in  use  and  the 
immersion -fluid  in  which  the  noses  of  the  glasses  are  in- 
serted (sometimes  a  piece  of  adherent  glasi  cover  interven- 
ing, as  the  water  tends  to  run  off).  If  a  i-33rd  objective  be 
employed  to  miniature  them,  and  a  i-  16th  to  observe  them, 
extraordinary  fine  excellence  insures  a  perspective  almost 
as  clear  as  an  opera-glass.  The  minute  double  stars — which 
may  be  brought  as  close  as  we  like  by  change  of  the  angle 
of  position  of  the  instrument  with  the  sun's  azimuth — 
produce  a  variety  of  diffraction  rings,  mingling,  crossing, 
and  breaking  up  each  other  in  a  manner  that  could  hardly 
be  suspected  during  the  telescopic  observation  of  real 
double  stars.  Seldom  can  a  bright  landscape  be  .ittained 
without  leaving  some  little  outstanding  colour.  If  that 
be  destroyed  by  changing  the  glasses  or  corrections  im- 

'  Some  iadkadoiu  of  quality  in  mioviscapn : — (i)  Coofbted  maisof  <|)una;ii 
d  «Uf  oddly  arranged  ;  (2)  Bcuity  oi  t\aa\  uticr'y  nurrtd  ;  (j)  Very  fx«  riass 
difmablc^  (4)  Spcclnim  n  >tched,  Kraine-i,  and  tp  •^^^d  ;  (5)  SyiJcmi  of 
eccentric  rin^  dark  and  folourrd,  mxrh  confuaed  ;_(6)Ab  **«iigine-furB«d 
pautrn"  moiikd  and  degtneraied  :  (7)  AchromatUm  and  frttdom  from 
•p'lerical  aStrrali  'O  in  all  ca>c^  f  iund  incomraliUc  The  uoivervJ  iirtience 
of  ^-mc  rc&iduary  *>phcncal  aberration  in  demoiuirated  by  scvcrmJ  irrcfragabW 
pr'->>fi  in  all  the  fiiKti  inade  mc>dern  gla-MS. 

'     Fir^t  conjugate  fucus  distance       ...  ~  -  o'looosooi 

Second      ..  „  «.    ~   -   o  ic«H977 

Interval  between  foci       ...  „    «.    ...  o'oooooosj 

1  The  aiiniatnre-maliiag  objective  and  obittrvinc  inicraseopc  an  both 
pt;t'  ed  hoeionially. 


mediately,  all  black  objects  look  grey,  and  the  grey  becomes 
lighter  as  tlie  colour  nearly  vanishes.  The  rest  o£  tke 
view  is  charged  with  a  thin  greyish-white  nebulosity,  the 
sure  indication — as  already  described — of  residuary  aber- 
ration. Just  within  the  best  focus  an  exquisite  Ltttk 
dark-grey  bead  margined  with  black— much  le:>s  thaji  the 

Crimary  brilliant  dbk  (half  its  siie)— may  be  discovered 
y  close  attention  and  a  particularly  well-adjusted  focuss- 
ing apparatus. 

In  observing  these  interesting  phenomena  it  wili  be 
seen  that  larger'  and  smaller  spurious  dinks  are  fonned 
according  to  the  curvatures  of  the  bulls-ejes ;  but  these 
is  one  minimum  size  ;  and  these,  when  contiguous,  xllits- 
trate  diffraction  spectra  in  a  brilliantly  instructive  form.* 

Upon  a  proper  arrangement,  putting  the  bulls-eye  aad 
the  instrument  nearly  in  a  line  with  the  sun's  azimuth,  a 
superb  representation  of  the  double  star,  Castor,  is  seen, 
the  fainter  star  being  that  caused  by  internal  reflectioa- 
Intensely  black  diffraction  rings  round  each,  and  several 
fainter  ones,  fewer  as  the  quality  of  instrumentation  i; 
raised.  Perfect  roundness  can  only  be  attained  by  exact 
coincidence  of  the  optical  axes  of  the  system.  Very 
slight  obliquity  (even  half  a  degree)  causes  the  rings  to 
overlap  and  bulge  on  one  side.  Much  obliquity  gives 
rise  to  glorious  curves  of  the  three  orders  of  the  conic 
sections,  of  wondrous  beauty  and  precision  in  cttolgeot 
colours. 

Mercurial  globules  near  the  microscope  exhibit  rery 
delicate  and  complex  forms  when  similarly  miniatured,  as 
minute  solar  disks,  in  sunlight. 

Experiment. — An  optician's  gauge  comprising  half  a 
dozen  lenses  of  standard  foci  i"  to  i  6"th,  lying  in  the 
sunshine,  niiniatured  star  disks  by  reflection  :see  ft)  in 
figure.  Inferior  objective  inch  examined  with  fine 
power  of  1000.  Two  brilliant  crimson  disks  in  contact 
expanding  within  focus  to  an  oval  ring  of  deep  crimson 
beads. 

Experiment.— \i  the  image  of  the  sun  be  received  on 
white  paper  from  a  small  lens  placed  at  various  degrees  of 
obliquity  peculiarly  beautiful  forms  are  seen  fringed  with 
colour.  When  the  lens  is  sufficiently  minute  these  spectn 
exhibit  tothemicroscope  exquisitely-arranged  ciines  in  jet- 
black  lines ;  circular  elliptic  parabolic  and  hyperbolic,  with 
inexhaustible  variety,  according  to  the  focal  plane  of 
vision  and  obliquity.  Heliostatic  star-disks  most  success- 
fully exhibit  these  unique  phenomena.  The  superiority  of 
these  phenomena  to  anything  telescopic  of  the  sort  is 
insured  by  the  absence  of  atmospheric  disturbance  withia 
so  short  a  distance.  They  are  all  under  instantaneous 
control. 

The  limits  of  human  vision  among  so  many  brigta 
points  are  patent  enough.  So  long  as  there  is  bright  sun- 
shine every  glittering  point  obscures,  I  might  say  utterly 
effaces,  the  finer  traceries  of  deuil.  A  pas-ing  cknid, 
however,  brings  them  all  out  with  astonishing  fidelity. 
Brilliant  diffraction  is  thus  demonstrated  to  be  incom- 
patible with  exact  portraiture.  The  limit  is  reached  in 
brilliant  sunshine  by  the  diffraction  disks  obhterating  the 
very  objects  which  produce  them.  This  limit  is  well 
measured  by  the  diameter  of  the  smaller  disks  seen  in 
contact,  which  in  white  compound  light  generally  appears 
by  micrometric  measurement  to  be  between  the  i-So,ooods 
and  120,000th  of  an  inch  in  the  microscopic  field. 

We  need  not  be  surprised  at  this  variation  :  the  trndii- 
lator>-  theory  of  light  gives  one  size  only.  Yet,  as  the 
spurious  disk  by  theory  is  shaded  off  frraducUly  into  ihf 

'  I.nckily  the  iin.ige  of  tSe  lun  is  »«ry  nearly  the  hundredth  part  of  the 
focal  length  of  the  lent  enpliiycd.  If  a  bulU-eyi  of  i-inth  foral  Iwg* 
be  employed  at  300  incke*,  and  a  miainlure  be  prodttced  by  a  i  Sih,  diaiE- 
■thing  il  JO  X  80.  or  1 6«>  times  tlie  observ  ed  image  of  the  «tJo  would  theatta- 
rally  he  >-i6ao  X  too  =  M.f<»i.ooo  Im  than  one  millionth  of  an  incK  h 
sliuu'd  be  n  trd  that  if  the  primar)'  .la'al  image  of  the  «un  lo)  laif*.  ac 
diffiactii  n  spectra  will  be  developed  at  100  inches  unlets  ver)-  iletp  ntua- 
lure'oVjectiTC*  be  employed 

^  Tbe  lamiary  iim  tmage  farmed  by  i-itich  lea*  U  t-icMi  i»ch. 
TheAiml  „  „  .,  r-iofiihinch. 

The  July  „  „  ,.         x  iojth  inch. 


Coogle- 


Sept,  29,  1881] 


NATURE 


5^7 


first  intensely  black  first  ring,  fainter  stars  tclescoptcally 
show  smaller  disks. 

But  whilst  a  close  row  of  spurious  disks  are  seen  to 
coalesce  and  obliterate  themselves  if  too  close,  and 
become  continuous  as  a  thick  luminous  line — the  neces- 
sary effect  of  bright  diffractions — duller  objects  devoid  of 
brilliance  are  fcen  of  amazing  minuteness  of  tracery. 

Example.— rungs  or  rounds  of  a  ladder  resting 
aj^ainst  a  house  half  a  mile  off  were  distinctly  seen  when 
miniatured  down  to  i-i,ooo,ocx}th  of  their  actual  size,  i.e. 
considerably  less  than  i  •  1  ,ooo,oootli  of  an  inch.  This  feat 
was  accomplished  by  an  immersion  i-32nd  by  Scibert, 
which  diminishes  an  object  30,000  inches  away  Just  about 
1,000,000  times.  The  bane  of  minute  microscopic  re- 
search is  thus  seen  to  essentially  consist  of  a  combmation 
of  diffraaion  with  the  haze  of  aberration. 

A  blue  glass  evidently  diminishes  the  difTirac- 
tion  phenomena  ;    so  do  neutral  tints.     This  exact ly 


tallies  with  the  shrinking  of  spurious  telescopic  disks 
I  during  haze  and  sky-clouding.  These  facts  forcibly 
'  point  out  the  great  advantages  of  observing  in  mild 
light.  In  further  support  of  this  the  writer  has  thus 
effected  several  very  aifficult  resolutions -in  the  '*  Ultima 
Tbule"  of  microscopic  investigation  glare  is  the  prolific 
parent  of  many  fallacious  interpretations. 

These  studies  have  encouraged  the  writer  to  continue 
a  research  into  the  limits  of  human  microscopic  vision. 
In  the  case  of  bright  illuminations  the  limit  is  evidently 
reached  at  once.  A  minute  refracting  spherule  thus 
forms  a  bright  focal  point  which  itself  exceeds  by  expan- 
sion into  a  spurious  disk,  the  diameter  of  the  spherule 
producing  it.  Down  to  a  certain  size  a  focal  image  is 
discernible.  A  verj'  interesting  study  is  given  by  the 
solar  star-disks  presented  by  receiving  the  rays  from  the 
heliostat  after  passing  through  a  beetle's  eye  placed  on 
the  field  of  view  on  the  stage  of  the  microscope. 


1 


Tv.,  I. —Taking  the  ..bjcii.  fron.  IcU  1 1  ri^jlii,  a  irprcscntaii  ii  i;.  sivcii  of  a  mmiaiun  magniCrd  a  ihruMixl  limn  Hnmr  and  «hf  van  u«  »i»p»af»ne»i  of  the 
hcK  slat  c  utar  duki  with  "Ight  changed  I  if  focuninj  t  l.arte  di  (Tract  i>>n  ring>:  /i><<(/ajn/<i/a/ i/crfnvni  givai  by  a  plane  c  nm  lens  {  inch  fncal 
length  filaced  f  n  Mage  at  microKoix.  F.jly  rin|tt  nave  Ixtn  c  unted.  a.  Oj.t.tal  gauge  various  Irnscs  ihi.w  ng  tnimou-i  di*lis  with  minute  diffrac- 
tion ringi  iimilur  to  those  on  ihc  "  bulli-f  )e  '  ij>  centre  of  picture.  3.  lotentely  clear  lirii:ht  (tar  disk  pr.  duccxJ  By  very  perfect  imtrumentatiom 
4.  A  croas  given  by  imperfect  claws.  5.  Larfer  expanding  rio;t,  the  miniature  or  observing  glaises  bemj[  either  under  or  over  orrcclcd.  6-  Tl* 
nt)c^t  and  clearest  )>ptmous  dislc  attainable. 
Note  —The  h  -use  on  the  hill  diilinctty  tef  n  in  ihia  cast  of  ver)'  Soely  corrected  glastn.   A  miniature  f.jniMd  by  a  very  fine  «-jaicl  give*  the  dittani 

Im-unc  and  window  oeatly  in  the  sane  tocal  plane. 


Until  the  sun  shone  the  window  appc.nrcd  miniatured  in 
each  eye.  It  seems  curious  to  mcisure  the  focal  length. 
By  measuring  the  images  this  was  found  to  be  i-ioooth 
of  an  inch,  giving  enormous  magnilication  for  ordinary 
viiion.'  The  solar  disk,  however,  appeared  spuriously 
enlarged. 

More  wonderful  diffraction-phenomena  are  developed 
by  different  treatment  A  half  inch  condenser-objective 
was  inserted  between  the  coleopterous  eyes  and  the 
hclio^Lit — behind  or  beyond  the  st.ige.  The  solar  disks 
developed  then  appeared  severely  beautiful.     No  such 

'  Their  focal  lenglh  waa  meaojred  by  KlectiiiK  a  w^l-dcAned  object,  aa  a 
red  brick  house,  earefulty  measuring  micriinrctricatlv  a  given  part  of  ii,  and 
ihm  measuring  an  image  of  the  aame  iliin^  m  a  known  leos. 

if  1/  be  the  diMance  .  f  the  object  from  lu  in  ase,  m  the  ain  cf  ila  minia 
lure.  .1/  the  uxe  of  the  object, 

A  rmvenient  formula  for  cttimatiof  the  f  cml  length  of  a  nnatl  len<  was 
Ci*en  by  aw  m  the  I'kil  Tramt-  Ir  it  i>  (bund  1  •  Bkafnify  m  timet  kt  a 
a.Alancc  htwcn  ctjtct  anj  ima^t  it,  and  if  *«  be  c-io-iderablc, 

J  _  d  

/=  ,  Htm  accumdy  ns  , 

iw  +  3  w-t-i  +  a. 

m 


wonderfully  sharp  black  rings  are  even  viewed  tcle- 
scopically.  These  phenomena  are  in  order  of  focal 
classes— 

1.  Intensely  black  truly  formed  rings. 

2.  Hexagonal  black  patterns  on  a  brilliant  ground. 

3.  Three  sucK  hexagonal  rings  to  each  e\x-facet. 

4.  Five  such  fini';hcd  off  with  extremely  rich  Scotch 
plaid  patterns,  highly  coloured. 

G.  \V.  RoV.STON-PlGOTT 


I  NOTES 

The  Delt^ates  of  the  Clarendon  Press  will  shortly  publish  «n 
;  "  Elementary  Treatise  on  Electricity,"  liy  the  late  Prof.  Jame* 
:  Clerli  Manwcll,  edited  by  Mr.  W.  Garnett,  formerly  Fellow  of 
St.  John"»  Colle^,  Canihridic.  The  bo>L  was  commenced 
about  seven  years  ago,  but  its  completion  wat  prevented  by  the 
author's  other  engagcmeuls  ;  v>  that  during  the  last  three  years 
of  hLs  life  very  little  wa«  added  to  the  work.  After  hi«  death 
Ibe  firit  portion  of  the  manustn^ipt,  on  Sta'ical  Electricity,  was 
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fomd  in  s  fiDbbcd  ttat^t  m  wdl  m  tostc  dtt]ilcn  ob  Cnnvot 

Electricity.  The  hool;  has  T-een  completed  so  as  to  cover  the 
SiAjecLb  incluiicd  in  the  tir^l  volume  of  the  larger  Treatise  on 
Electricity  and  Magnetism  by  a  selection  of  some  of  the  simpler 
article*  from  the  last'ineiUioncd  work.  As  in  Uw  Uiger  treatise, 
tte  "mediod  of  Faraday"  has  been  faOowed  fliroiigilwl  j  bat 
00  knowledge  of  the  higher  msthematic;  has  been  assamed ,  and 
geometrical  mclhod-i  have  l)een  almost  everywhere  adopted- 
Very  much  of  the  mat;er  c mtained  in  the  xvork  v»ill,  we  are  in- 
formed, be  new  to  readers  who  bad  not  the  advantage  of  attend' 
Ingftaf.  Kutw^t  ketnca at  Qnnbridge,  and  tfwwlw)*  book 
bena  iad«fibfy  the  stamp  of  Prof.  Maxwell's  orifiDalttjr.  It  b 
as  much  nnlilce  any  other  book  on  electricity  as  the  "Theory  of 
Heat''  or  "Matter  and  Motion"  i"  liTilik.-  other  hooks  on 
tbermodynamicH  or  mechanics.  The  Clarendon  Press  likew  ise 
have  nearly  ready  for  publication  a  second  edition  of  Prof.  Clerk 
ManraO's  "TVeatiae  oa  Electricity  and  Magnetism,"  edited  by 
Mr.  W.  D.  Niren,  Fellow  of  Trinity  College,  Cambridge. 

Wt  regret  Id  annomioe  the  death,  at  the  age  of  forty  yem,  of 

Dr.  Gii  taf  T.innarsson,  the  able  palaeontologist  to  the  Swedish 
Geolofic.->1  Survey  ;  he  died,  in  consequence  of  a  severe  attack  of 
disease  of  the  chest,  at  the  house  of  his  brother,  in  the  V^wn. 
of  Skofde.  £ven  when  at  school  he  ooenpied  himself  with  the 
gedlflgy  and  patooMology  of  hb  nathc  proHiiee,  Weibraeodib. 
He  took  hb  degree  as  M.  A.  in  1866  with  high  honour,  and  was 
nominated  "  Decent "  in  Geology  at  the  University  ef  Upfala. 
In  1870  he  joined  the  Geological  Survey  of  Swcflon  a-;  palx m- 
tologist,  and  since  that  time  has  worked  at  the  cla<.»ilication  of  the 
Cambrian  and  Silnrian  rocks  of  Sweden.  He  has  expounded 
hb  views  in  a  numerous  series  of  geological  and  pabcontological 
papers,  which  all  prove  his  accuracy  and  caution  in  drawing 
conclusions.  The  now  adopict  cli- --ifioa!;. m  of  the  oldest 
Palaeozoic  rocks  of  Sweden  is  chiefly  his  work.  The  fossil 
groups  in  which  he  made  U»  fweaidlM  ave  the  TriloUtes  and 
tha  Grapioliies.  HU  pvematwe  dcoease  b  a  heavy  km  to 
I  die  aoM  so  tt  he  has  bft  behind 


Ttol  death,  resulting  from  a  fall  from  a  horse,  is  announced 
of  Frederick  Joy  Pirani,  lecturer  on  Natural  Philosophy  and 
L>gic  at  Mcrrnarnc  University.  Mr.  Pirani  was  born  in  Hir- 
mingbam  in  1850,  but  went  to  Victoria  when  a  boy,  and  was 
tbsM  cdneated.  He  was  an  aoooiiirlhhfd  nwithtnuattfthni  nd 
gave  promise  of  future  eminence.  He  was  active  in  the  pro- 
motion of  science  in  the  Colony.  Mr.  Pirani  was  an  occasional 
'tool 


At  the  last  general  :  v  cni''ily  of  the  Swiss  Alpine  Oub  Mr. 
Whymper  was  elected  lionorary  member,  "  in  recognition  of  his 
having  contributed,  as  few  other  travellers  have  done,  to  the 

exploration  and  renown  of  the  Alps." 

The  introductory  lecture  for  the  present  SesMun  at  University 
College  in  the  Faculty  of  Science  and  Arts  will  be  given 
Prof.  Booney,  F.R,S.,  on  Tuesday,  October  4,  at  3  pi.n.,  in  the 
Botanical  Theatre.  The  snb)eet  wOl  be  "  A  Copter  fai  the  Life- 
history  of  m  (^lil.  I'nivcrsity,"  or  a  --ketch  of  !he  cMef  chani^fS, 
eilucational  and  M>cial,  at  Cambridge  during  about  the  last 
hundred  yean.  The  lecture  b  open  to  tha  pobUe  withaat 
tickets. 

Mxssks.  Sampson  Low  and  Co.  announce  the  following 
books  for  the  forthcoming  season:— "The  Head  Hunters  of 
Borneo  :  Up  the  Mahakkam  and  Down  the  Barita ;  also  Jour- 
neyings  in  Sumatra,"  by  Carl  Bock  ;  "  Uganda  and  the  Egyp- 
tian Sondan  :  an  Acc "UiU  of  Travrl  in  Kastcrn  and  Equatorial 
Africa;  including  a  Kc  i  lcuce  of  Two  Years  at  the  Court  of 
King  Mte  a,  and  a  De  Lrii  !!  jn  of  the  Slave  Districts  of  Bahr- 
d-Ghaael  and  Darfour.  With  a  new  Map  of  laoo  miles  in  these 


Pkovinees,  mmMroat  Ilhistiations,  and  Anlfaropolo|^cnl,  BCe> 

teorological,  and   Geographical  Notes,"  by  R.  W.  FelVin. 
F.R.G.S.,  and  the  Rev.  C.  T.  Wilson,  M.A.  Oxon.,  F.R.G.S.  ; 
"  Magyarland :  A  Narrative  of  Travels  thr  .u:;h  the  Snow-y 
Carpalhians,  and  Great  AUbld  of  tbe  Magyar,"  by  a  Fellow  of 
the  Carpathten  Society  (Diploraa  of  iSgl),  and  author  of  **  Tbe 
Indian  Alps";  "Through  Siberia":  illustrated  with  abont 
thirty  engravings,  two  route  majis,  and  photograph  oftbeanthor, 
in  fishskin  costume  of  '.iic  (iilyaks  on  the  Lower  Amur,  by 
Henry  LansdeU;  "  NordcnskjiM's  Voyage  around  Asia,  and 
Enrope:  a  Ftopolar  Aenmnt  ef  die  NoiCh-Satt  Faaaage  of  the 
Vtga,^^  by  Lieut.  .\.  Hovgaard,  of  the  Royal  Danish  Navy,  and 
Member  of  the  VtgiX  Expedition;  "South  by  E,ist :  a  Descrip- 
tive ReC'jrd  of  Four  Vcars  oF  Travel  in  the  Lc-^  K;i  iwn  Coun- 
tries and  Islands  of  the  Southern  and  iutstem  Hemisphere^," 
by  Walter  Coole;  **Updltt  ;  «r,  AParadise  of  tbe  Gods  :  being 
a  Description  of  the  Antiquities  of  the  Chief  Lland  of  the 
Samoan  Group,  with  Remarks  on  the  Topogr3i)hy,  Ethnology, 
and  Hi^t  ryof  the  Polynesian  Island,  in  genera!,"  by  the  late 
Handley  Bathurst  Stemdale,  edited  and  aonouted  by  his 
brother. 

.Ami INC.  Mes,rN.  M.icniillan  and  Co.'s  announcements  of  forth- 
coming Ixioks  are  the  following  :— "  Voyai^e  of  the  Veg«,'^  by 
Adolf  Erik  Nordenskjold  (with  five  steel  p  >rtrait5i,  nunacrons 
illustrations,  and  naps);  "Science  and  Culture,  and  otlicr 
Es  ays,  •  by  Pkof.  Husky,  F.R.S.  j  Charles  Kingsley's  "  Wnier 
I!;r1i,cs  "  (a  new  e>liti  >n,  with  ilhi-tralion,  by  I  inley  Samboumc)  ; 
"Origines  Cclticx,"  by  Dr.  Guest  (with  map.);  "  Phy&'cs  of 
the  Earth's  Crust."  by' Rev.  O.  Fisher,  M.A..  F.G.S.  ;  "A 
Course  of  Instnwtion  in  Zootomy  (Vertebrala),"  by  T.  Jeffircy 
Parker,  B.Sc.  Load.,  Prolessor  of  Biology  in  the  Uidverritf  of 
Otago ;  "  F.lementary  Lessons  in  the  Science  of  Agricultmal 
Practice,"  by  Prof.  H.  Tanner;  "Mathematical  Papers"  by  the 
late  W.  K.  ClifTord,  M.A.,  F.R.S.,  Professor  of  Applied 
Mathematics  and  Mechanics  at  Univenitj  C«>U^  London : 
"Tot-Book  of  Geology,''  by  ArddbaM  Gdkie,  P.R.S^  Pio- 
fowor  of  Geology,  &c.,  in  the  University  of  Edinlmrgh  (widl 
illustrations)  ;  "  A  Treatise  on  Chemistry,  '  by  H.  E.  Roscoft 
F.R.S.,  and  C.  Schorlemmer.  F.R.S.,  Professors  of  Cliemistry 
in  the  Victoria  Universi^.  Owens  CoUege,  Manchester  (with 
illuKtratkms)  s  Vol.  HI.  "Tbe  Chembtry  of  tbe  Hydracaibons 
ami  their  Derivatives,  or  Organic  Chemistr\-,"  Part  T.  ;  "Further 
Stei)s  in  the  Principles  of  Agriculture,"  by  Prof.  Tanner  ;  "The 
Or<:anic  Method  of  Studying  Ijinguages,"  by  G.  Eugene-Fas- 
nacht;  "Electricity  and  Magoetbrn,"  by  Prof.  Stlvanu>  P. 
The  mpson  (illustrated). 

Mr.  B.  SamubLSON,  M.P.,  F,R.S.,  the  chairm.an  of  the 
Royal  Commbaion  on  Technical  Initmction,  has  returned  froa 
a  vfstt  to  Berlin,  where,  through  die  courtesy  of  oar  Ambanador, 

Lord  Am|jthill,  he  has  secured  the  a-ssistance  and  co  operation 
of  the  German  authorities  in  the  collection  of  preliminary  infor- 
bearing  on  the  subject  of  the  inquiry.  He  has  also  made 
for  the  forthomiffg  visit  of  the  Commisiioncn  to 
tbe  mamifiwtttrfng  districts  of  'Westphalia,  At  the  fin*  mectbg 
of  the  Royal  Comini-i  tn  it  uas  resolved  that  among  tbe  pMnt- 
to  be  examined  should  be  the  instruction  afforded  on  tlie  Coq- 
tinent  to  the  proprietors  at  d  superior  managers,  the  foremen, 
and  the  workpeople  engaged  in  indnstrial  piasnits,  and  that 
investi^tion  shoald  aim  be  made  into  the  eonnedhMi  between 

general  and  technical  in-tmcti  ni,  and  the  SOWOesof  thef^ult 
from  u  hich  such  instruction  Ls  defrayed. 

Thk  last  field  meeting  of  the  year  of  tbe  Woolhope  Natu- 
ralists' Field  Club,  we  Ic.arn  from  the  Garifcttm'  ChroniJe,  will 
be  held  at  Hereford,  on  Thursday,  October  6,  for  a  foray  among 
the  fnansta.  There  will  be  an  exhibition  of  funguses  in  the 
nM»«t  the  Free  Libiaiy,  and  an  evening  mcctiiig  uill 
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be  hdd  there  on  Wedne^Iny,  Oct  iher  5,  at  8  p.m.,  to  name 
•nd  study  then.     The  furay  i>e  innile  in  Stoke  lidith 

P»rk  and  grounds,  by  the  kin  1  I'eniu-sion  of  Lady  Emily  Foley. 
A  meeting  of  the  memben  will  be  held  in  the  Woolhope  Club- 
ntom  M  3.45  to  ekct  the  ofRcers  for  the  ensnhig  year,  and  to 
tnuisact  the  ord  innrv  husinc^";  of  the  f'l-.ib.  Tin.-  dinr-^cr  will 
take  pbice  at  the  (irccn  rimg'm  Hotel  at  4.30  p.m.,  and  a 
toirft  will  be  held  at  the  house  of  Mr.  Thomas  Cam  at  8  p.m., 
to  which  he  kiwlly  invites  all  who  may  be  present  at  the  meeting. 
After  dinner,  or  at  the  evening  lacetlng*,  papers  wfll  be  read  on 
the  following  Kubjccbi: — The  fcogren  of  mycology,  hy  Dr. 
BbM  ;  fungus  mimics,  by  If.  C.  Cooke,  M.A.,  LL.D.,  &c.  ;  the 
Herefordshire  C.-iricw,  hy  the  rre  idcnt  >>i  tlic  Club  ;  the  fuii^i 
of  tlic  Dolomite'',  by  Th'>raa.s  House,  K. L..S.,  \c,  ;  the  fungi 
which  attack  the  wheat,  by  the  Rev.  John  E.  Vij^c,  M.A.;  the 
teraioatioQ  of  the  Uredines,  and  the  relatioaihip  of  ^Ecidium 
MeHiBt  to  PuKinia  gramiiHt,  by  Mr.  C.  B.  Plowright ;  Proto- 
coccus,  bythc  Rev.  John  E.  Viie,  M.A. ;  mon.tro^itici  in  fuiisi, 
by  W.  Phillip*,  K.  L.S.,  and  a  curiou-s  and  abnormal  cellar 
Tolypiru'i  \sill  be  ^hott■n  by  Mr.  Pbillipt;  two  tomato  diseases, 
by  C.  B.  Plowri|>hL  The  Poroooa  Committee  of  the  Club  have 
decided  to  hold  an  eihlbblea  «f  nfiplet  mid  pem  on  Wedneiday 
and  Thnrsday,  October  96  and  37,  and  schedule*  of  the  prizes 
cAerad  nay  be  obtained  from  the  hon.  secretaries  Woolhope 
Chiib*ioonif  FVec  Uhniy,  HenfiiH<d* 

Ali.  who  have  to  on-ult  or  traiisl.ite  from  French  scicniific 
and  technical  works  will  welcome  Dr.  F.  J.  Wer^h^vcn's 
"Technical  Vocabulary,  Engli-h-French,  for  Scientific,  Tech- 
nical, and  Indnitrial  Students"  (Hachette  and  On. ).  The  voca- 
bnlary  is  arranijcd  aecording  to  subjects,  beginning  with  generil 
notions  c n  ui.ittcr,  nmX  g  ing  on  to  force  and  motion,  gr.ivity, 
and  other  -ulijcct-  in  [.hysics,  mechanic-,  and  chemi-try,  and 
their  application*,  and  p'ing  »•!  the  words  and  phrases  in  u^c  b 
regular  order.  An  ample  alphabetical  index  readers  the  vocn- 
hnhny  tanf  of  eonsuliatiaa.  There  it  also  an  EngUdt-Gennaa 
edition. 

Mr.  A.  Tkevor  Cusmn,  wiitiug  from  Hyde  £ud  Houses 
Brampton,  Readtag,  eends  na  (he  the  fbIlMrii«  mfbrautioa 

He  is  staying  with  hi'i  brother  in-law,  Cnjit.  j  ihnitoi^  und  the  I 
other  morning,  as  usm),  Capt.  Johnston  had  bad  a  cut  fluted  | 
tumhler  br  sugh^  to  his  dre-sing-room  filled  with  milk  warm 
from  the  cow  ;  into  this  a  small  qaantity  of  rum  was  put,  and 
the  whole  left  standing.  While  Ckpt  Johnrtoo  m<  havli«  Us 
bath  there  vn<  •  Ijnd  noise^  and  on  looking  round  he 
(hand  the  tumbler  had  parted  in  two,  and  there  was  an 
interval  of  f  .uror  five  inches  between  the  tw  i  ]  irt-  The  frac- 
ture commences  near  the  top  (and  the  circttuifercncc  at  the  top 
remains  unbr.  ken),  at  the  very  line  of  the  level  of  the  milk,  the 
mark  of  which  remained  quite  distinctly  on  the  glaai.  This  was 
the  seeond  occuirence  of  a  precisely  ibnilar  natwv,  the  first 
having  taken  pl.icc  at>out  a  month  ago  ;  but  then  the  fracture 
look  plsce  M>me  minutes  after  the  contents  of  the  gbus  had  been 

We  learn  from  the  Bui'ittin  of  the  Thysical  Observatory  at 
Tiflis,  that  on  Aogost  24,  at  II.  18  p.m.,  there  was  felt  in  that 
town  mi  enidiqiuhewhidi  couirtedof  three  shocks,  dfaection 
tnm  nora-enat  to  emidKireat.  Hmmow  eerthqmdce «u  felt 

'     at  Got!  at  1 1.9,  at  Kutals  at  11.40^  the  direction  being  from  ea  t 

to  west  ;  at  the  -titinn  Kobi  of  the  inilil.iry  route  at  11.27,  the 
direction  being  north-west  to  soath-east  j  and  at  Gomi,  a  sUtion 
of  the  Poti  and  TUIIs  nilmy,  where  It  kated  te  nbonl  twen^ 
6ve  seconds. 

An  earthquake  shock,  very  slight  in  this  neighbonrhoad,  but 
Stronger  further  east,  was  felt  in  the  baun  ef  Oe  T^lff  of  Gcom 
on  Friday.  The  earthquake  was  foUowed  by  »  violent  thwnder 
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I  .storm,  which  seemed  to  extend  from  the  .\lps  to  the  Jwa. 
.Several  vessels  were  wrecked  and  some  lives  were  lost  on  the 
Lake  of  Brienz.  A  village  in  the  district  of  Albula  is  threat- 
ened with  a  disaster  similar  to  that  which  has  just  befallen  Ela. 
The  village  lies  at  the  foot  of  the  Rolhom,  a  motmteln  hi  wUdi 
there  are  several  deep  fissures,  a  part  of  which^  has  been 
actually  in  m  •vemcnt  for  «.o-:ie  time.  Several  en;jineers  have 
already  inspwted  the  locali-y,  iuii  the  intcr.etition  of  the 
Federal  and  Cantonal  Govemment£  is  demanded,  in  order  that. 
If  poailhle^  meaanres  waif  be  taken  to  avert  the  fanpendhig  peiiL 

A  SHOCK  of  earthquake  occurred  on  September  25  at  Elmira, 
State  of  New  York,  fiaUowed  by  a  dectmelive  hurricane,  which 
was  however,  of  Aort  duration.  On  Thursday  la»t,  at  noon, 

further  shock-,  of  cirth  pi:'.'-."?  .ilinr.ed  tlie  inhabitants  of 
Orsogna,  Laaciano,  and  Cartel  Frentanj,  where  a  landsUp  did 
scrions  damage; 

The  Calendar  of  the  Mason  College,  Birmingham  (which  has 
already  attained  considerable  thickness),  for  the  ensuing  scs6:on 
contains  a  very  sati»factoryprogramme  of  tiw  teaching  promised 
by  this  institution.  The  aeuion  vfun  on  Tueidf^  next  with 
two  introdnctM7  nddniaei^  hy  FMf.  X.  H.  Smith  (CMl  Mid 
Mechanical  Eng^neeriag)^  mid  FMT.  Edward  Arfacr  (Bq^bh 
'  Literature). 

Mr.  J.  W.  Swan,  the  Photographk  Ifemt  states,  hat  entcrtd 

into  an  amicable  .irrnngenicnt  with  .Messrs.  Siemens  Brothers 
the  well-known  electricians — they  to  employ  his  lamp,  and  he  t 
use  their  apparatus.  In  company,  they  arc  to  light  up  the  new 
theatre  u  Beaufort  BniUings  with  electricity,  three  hundred  of 
Mr.  Swan^  hmps  being  mod  on  the  itnge  and  in  tbemdiiarinni 
At  the  Paris  Electrical  Exhibition  they  are  nuking  a  ftm  OTcr 
the  model  of  a  tbeatie  lit  up  by  electricity  j  in  London  wt  dial 
have  the  real  thing. 

M.  Ferry,  French  Minister  of  Public  T:i-truction,  has 
authorised  the  oldening  at  Montpellier  of  the  first  national  college 
for  the  edncntma  of  fmnaln. 

Tftr  Jriiiiaica  CI'A'emnMlt  UIO  ffftHug  great  .^Ivantage-  to 
those  who  are  inclined  to  embark  in  the  cultivation  of  Cinchona. 
.Suitable  land  is  offered  at  a  very  low  rate,  and  it  .seenw  to  b* 
that,  with  proper  OMthods  and  selection  of  the  right  kind  of 
plants,  there  is  room  in  Jamaica  for  a  limited  number  of  phnta* 
tions  of  thi-  kind.  In  connect! m  a  Ith  this,  Mr.  D.  Morris  has 
isiued  a  valuable  series  of  "  Hints  and  Suggestions  for  Raising 
Cinchona  plaili  fran  WKuia,  and  estaMiihfay  CuMihonn  plaatn* 
tions," 

"  PsopiTABix  «ad  ZcTnoMicsi  Fnaltiy>Kieping,"  by  Mm. 
Lliot  Jamo^  li  a  useful  little  work,  pvbB»hed  by  Wav^  Lock, 

and  Co. 

Wb  have  reeeivod  the  lUports  of  the  Leicester  and  NollhighmB 

Literary  and  Philaao|llliad  Socle!  ic  .  The  former  is  divkled 
into  various  science  sections,  each  of  u  hich  t-eems  efficient.  The 
Leicester  Society  is  printing  a  record  of  its  early  TlwmedMfMi^ 
part  vii.  extending  from  June  i860  to  June  1865. 

A  PKOPOSiTioM  has  just  been  set  00  foot  for  an  eihihitinn  of 
naval  and  sahfltariae  ea^neering  appiHaneai,  wUdk  Is  to  batanU 

in  the  early  part  of  next  year  at  the  Agricultural  Hall,  IdinglaB, 
It  is  intended  to  cover  the  wide  field  occupied  in  the  prodnctioa 
of  machinery  and  mechanical  contnvniun  s  employed  in,  or  oon> 
nected  with,  the  construction  and  e<iuipment  of  ships  of  all 
da«es. 

Messrs.  Gras  and  Co.  of  Madrid  announce  the  publication  of 
a  Popdar  lUuttrated  Eaqrcloptediaof  Scknoe  and  Art,  edited  by 
Mr.F.GilhgHn,«dnuqg  eagiiMer.  It  Monatoheaoddied  on 
the  German  Convcrta^oas  letcicon,  thoogh,  to  jodge  from  At 
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will  be  armnged  according  to  tabjects  end 


pmpectB%  the 
Dot  alflttbetieenr. 

MowttBU^  Mcordiiif  to  Piof.  Porter,  Preudent  of  Queen's 
Cbllige,  BeU^t,  is  the  vital  importanee  to  the  nation  of  tedi- 

nical  education  uiurc  keenly  felt  ihan  araong-t  tin.-  iiicrchanU 
aad  luauufdCturei'^  of  Ul-lcr.  "Germany  "  (ol'-crvc?.  the  same 
f)  "provides  biiildmg-,  laboratorici,  and  Hicnlific  appa- 
I  OB  the  mott  liberal  scale,  la  France,  Belgium,  Switier- 
lud,  aad  the  United  States  of  America,  \ai^Mx  teebnical  ednea- 
tiott  is  iiiaLir.;;  rapid  -lri;lc,  under  tlie  f  u  terin^;  care  of  the 
respective  Govemnients,  aided  l>y  the  generous  cuntritution*.  of 
parotic  citizens.  The  mulla  of  this  wi»e  libenlitr,  while 
cnriebiiig  those  nations,  are  most  scriouslj  affecting  the  maau- 
fiwtwing  interests  of  this  cuuuliy,  aad  especially  nf  Belfast 
and  Ulriter."  Prof.  Porter  considers  that  in  order  folly  to 
develop  the  latcxii  resources  of  that  part  of  Iidmd  «e  ma»t 
have  the  flwaas  of  (iviag  young  men  a  scieatiSe  tialninB, 

In  t!ie  :.',!  »  nf  tla-  E<-ex  (U.S.)  Institute  for  April,  Mqr* 
aufl  June  a  ["ajicr  I  y  the  RcT.  G.  V.  Wri^hr,  on  the  Glacial 
Phenoincn.i  of  North  .\mcrica,  and  llteir  UcLitian  to  iheqaektiOB 
of  Man'>  .Vnri  (Uiiy  in  the  N'allcy  of  the  Delaware. 

The  adJili;)ri.s  lo  the  Zoolo-ical  Society's  Gardens  during  the 
pa»t  week  include  two  Bonnet  M  nlcys  {Maracus  rotSatus)  from 
ladiBt  pceseatcd  respectively  i<y  Mr.  J.  Thompson  aod  Mr.  C. 
GencB ;  a  Maeaqne  Ifonkey  (ilSsoKitf  *ywss«4s»j')  frum  India, 
laresented  by  Mr.  W.  Tliomson  ;  a  Banded  Ichncnnum  (//<r- 
pntu faicialut)  from  West  Africa,  presented  by  Mr.  W.  Cuhitt ; 
two  Comuiou  Otters  \Lu!rj  ii4l^atij)  from  Ko.s.s-s]iirc,  N.  B., 
presesUed  Ly  Mr.  U.  MiiciieU ;  a  Black-creMed  Eagle  (Lefhoattmt 
oncq^MKi)  bam  Africa,  prcawtad  by  Ifr.  E.  A.  Hariand ;  a 
Brash  Turkey  ( Telega lla  lalM«mi)  from  Austnilis,  presented  by 
Capt.  F.  .M.  PurVe,  >.s.  CAoi'^^sa ;  a  Red-legged  PsrtridKe 
(Cai.j/'is  ni/j),  tur.'pcaii,  pre-entei"l  hy  Mr.  1.  E.  Clayton;  a 
Common  Cuckoo  {Cueu/iis  dinorus),  Biiti'-h,  presented  by  Ma&tcr 
Alfred  Beart ;  an  American  Black  hcax {('rsus  ameriatntu)fTom 
North  America,  deposited ;  fonr  Zebra  WaxbiOs  {JEitrdda  sub- 
Jin*)  boat  AAficB,  pordlased ;  a  Coliared  Fruit  Bst  (Cytur- 
llfitUril aittrii),  three  Undul.ited  Gr.u-,  P.irra- ccl-  u'A .'././.'/.;.  ;ij 
bred  in  the  (jardctii-.  The  additions  to  the  Inicc 
I  include  lar\  a;  of  ihc  Co  uma  Butterfly  ( /  'u««iJ  C.  iMum), 
Swallow  tail  Butterfly  {PafUie  fodalirmi^  and  Privet 
IIawlt>Motb  {S/>Aiitx  itgus/n).  Also  images of  M»mlr»&$mru, 
and  a  »;)ccinien  of  Amou  atlai  nsied  fn»  larne  batched  in 
the  Uouae. 

Ci'R  ASTRONOMICAL  COLUMN 

The  S.KTEi.i.i tes  oi-  Mars. —The  .i|)]>roachiiig  oppoMtion  of 
this  planet  doe>  not  hold  nut  much  |  rol  ..i!  ulity  o|  nu^tactory 
ol>ser\-ation>  of  tlic  >;\lclhtcv  cxcej^it  \\  \\\\  llie  Lirger  in-fruuient.s 
thcugh  in  Luri>]>c.in  laliludc^  tlic  mcridi:;n  nltitu  ie,  which  is  au 
element  in  the  ca'c,  will  be  con'idcrable.  Takiny  I'r.f.  A^aph 
Hali's  unit  for  brightnes.s  io  1877,  vii.  that  on  Ottoljer  I,  «hcn 
the  outer  .--alellile  was  seen  u itb  the  9  6-incli  equatorial  of  the 
Naval  Observatory,  \Va>hingtijn,  we  find  the  maximum  lirijjhl- 
nc--  at  the  next  opposition  « ill  be  re]>reventcd  Ijy  0*4,  which  is 
a  lc--vS  value  than  Ci;rrc-.poiid-  to  the  last  date  of  observation  with 
the  26-mch  rcfr.ielor  .i!  the  -nine  observatory.  It  m.iy  l>c  re- 
membered that  Mr.  C oiji:;).m  ol>  ervcd  Dcimos  on  tlic  m  iming 
of  September  2,  1879,  without  much  dilTiculty  « ith  hi-s  reflector 
of  3-feet  aperture,  when  the  decree  of  briijblne-.s  in  terms  of 
Prof.  Hall's  unit  wa^o-50;  at  ilie  b-t  \Va.-hin{;ton  observation 
in  1879  it  was  0*52.  The  earth  being  only  aliout  10°  from  the 
line  of  n«les  of  the  -rtteMitc-'  orbits  at  the  oppovitlon  in  Decem- 
ber next,  their  a]>p.iretit  pr.llis  are  reduced  almost  to  straight 
lines,    irbe  longitude  of  the  ascending  node  of  Ddmut  \%  SS*. 

ThbSaTILUTB  op  8MWM>-IAr.  liMlih  bca  again  pre- 

nered  qbemerides  of  die  five  inner  satdlltes  of  Satara,  which 
oave  been  pnbliahed  in  the  Astmumitki  MKMcMm;  he 
appends  dHbrencM  of  ri^t  ncenaion  between  the  oiMcr  satelUte, 


/afrtm,  and  the  oatre  of  Satnm,  but  he  doe*  not 
ayftritH,   Preceding  the  epliemerides  an  aiudUn;, 
fur  every  fifth  noon  at  Greenwich,  by  meant  of  whiah  the  pM- 
tlons  of  the  five  inner  saicUlteuMy  be  detcndaad  for  aaj  tioK 

required  itam.  the  fonmhe— > 

«sin  [p-Yi^am.  (/-L) 
/  cos  (/-  P)=*  cos  (/-L). 

Here  /  i,  ihc  angle  of  [o  iii  .1  with  reference  to  the  plane:'* 
centre,  and  s  the  di--tance  therefrom  ;  the  values  of  (/—I.)  and 
of  the  temi-axis  a  and  b  arc  tibulalfd  for  each  satellit>',  as  well 
as  the  angle  P,  which  is  applicable  to  all  live.  The  process  U 
!tiai[  le  enough  to  any  one  luitiated  in  such  caIcuLuious,  Lut  as 
there  may  be  ol  servers  to  whom  they  arc  uufauisliar,  an  example 
may  m  t  I  e  mt  of  place  here. 

l  et  it  !>e  rc<^uired  to  ■Ictermine  from  Mr.  Marth's  taUes  the 
an^ile  of  I  osition  and  <ii-t.tnce  of  Mimatf  at  ClMJIwlch  Bsd« 
night,  on  October  I.    We  have  then — 

(/-I  )  Oct.  Id.  oh.  ...  98y*'6o      logrt    -t-i'49s( 

Motion  in  lab  191**04      xin(/-L)    -*-9'9433 


From  the  lablea 


118' -64      Call  the  sum  A  ...  ••-1*4 


log  4  ... 
coa(/-L) 

CaUthe 


-ixnaS 


3  =  laa(^>P)...  +<mSi 

  ro**s« 
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Add  >. 


•in(^-P>-.  >. 
A 

•tai(^-P) 

/  
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The  Fui  kth  Comet  or  1S74.— Dr.  Iliktsehek,  of  the 
Ob-crvat.iry  of  N'ieiin.i,  h.is  investigated  definitive  elements  of 
this  coiuci,  \>  hieh  w.i^  lii  c  vcrol  on  Aui;u-.t  19,  1S74,  by  M. 
Coggia  .11  .Mar.eilie-.  He  u^cs  four  n  irmal  pl.ices  ;  for  Augu  t 
21,  ScplcmbiT  iS,  October  10,  and  Xovcniher  9,  For  the  later 
normal-  «  c  [iresumc  he  will  liave  iii.nie  11  ■■  f  .-.  fine  '  Cries  of 
ob  cr\  a'.ons  uiniic  w  i!:i  Col,  l  oiiilinc's  lo-wich  refractor  at  tte 
Orveil  I'.ir^-,  Ob  er\ati,ry,  near  Ijiswuh,  l.y  Mr.  J.  I.  I'lommer, 
whicli  c.vtetiJ'i,  wc  1  elieve,  cmMJcr.T  lv  licyo'.xl  obfcrvations 
l  ubli  b' il  .  l.ir  fr.  m  other  ub  1  r\ at.  nes.  With  Col.  Tom- 
line's  refrp.ctor  the  c «net  was  fiill.wt.l  u:,jil  the  middle  of 
November,  and  ^eat  care  appears  to  h.ivc  I  ccn  taker.  \\i'.h  tie 
ob  crvation--  .md  rn'uc'.i  ms.  They  for. 11  one  of  t.'ic  serv  be*! 
series  that  ha-  o'.t.uneii  f.  r  son.e  ye.ir-  .at  .in  Kn;;li  h  obterrs- 
lor}'.  Dr.  Hotct'diels  mfcrs  diat  the  comet  wa^  moving  in  an 
elliptic  riiit  with  a  period  of  abontjoo  yean.  His  orbit  is  as 
follows : — 

Fieribelioo  Passage,  1874,  July  17*68463,  Oieenwii^  M.T. 


Longitude  of  peribeli.m  ... 
,,         ascending  node 

Inclination  

Excentricity   

Log.  ]  crdielion  distance  ... 

Scnii  axis  major  

Period  of  rcvi  huion   


M.  Eq.  t874'«A 


S  26  ijl 
215  50  47 j 

34  7  54 
09622257 
o  227275 

44-671 
298  6  ye.1r^ 

The  cojiet  with  llic  e  clemci.ts  mi..;ht  approach  pretty  near  to 
the  planet  Umr.us  near  the  a  ccnding  node,  but  wc  might  rather 
look  to  an  encounter  with  Mars  at  the  opposite  node  as  the 
c-.U-se  of  ellipticity  of  orbit,  the  radii  vectores  bcblC  llwfie  idcS- 
tical,  With  Lut  unaU  diiicrcncc  of  latitude. 

Ancibnt  Star-positions. — In  the  llertiijaUrtstkrHt  dtr 
AOnmmiuk*  Gtteilschaft,  16  Jahrgan?,  Dr.  O.  Daaekwortt 
has  tabulated  the  positions  of  forty-six  fundamental  stare  of  the 
BtrHmtr  yakfhien  for  the  commencement  of  each  century  from 
-aoooto  *  1800.  lie  adopts  Leverricr's  precession  constants 
for  1850^  and  takes  account  of  tlie  jH-opcr  motiomt.  The  tables 
are  preceded  by  a  dl-cussion  of  lormida:  and  comparison  of 
eonstanti  which  will  be  of  service  to  any  one  who  may  have 
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1  to  canry  back  to  a  distant  epoch  the  place  of  a  star  not 
I  'in  Dr.  DancLwortt's  IL't.  '1  he  valuer  of  the  arcs  A, 
A',  and  are  given  for  the  beginning  of  every  century  within 
the  above  period.  'I'bc  place  of  the  pretest  Pule-&lar  for  the 
^••r  —  aooo  ii  Cound  to  be  K.A.  335*  10'  o",  Ued.  -f  67*  34'  30*. 

may  mention  that  the  fonnnlie  for  the  rcdtiction  of  the 
cAaces  of  •nr-  t }  t!i  taut  epochs  are  inTCitigatid  ia  a  Tcry 
mtere&ting  paper  h'j  I  ruf.  Sclijellcrup,  which  Lm*.  Copeland  and 
Mr.  Drqw  haw  tnuulated  ia  No«  a  ol  C*/irmirtii,  and  which 
tha  raadw  arho  dofeos  10  aeqanat  UaaeUf  tnik  the  application 
of  thet^ofon  ntlbodof  taking aoeaaat  of  pmecNon  tboukl 

OODkult 


GooitaB^  aal  ap- 


PHYSICAL  iXOTES 

TKa  conducting  power  of  nwlals  for  heat  and  daetricky  has 
lacelT  occupied  Mimnhmicul*.  FKf.  Loreat  of  Copeahanat 
aatplojpiag  two  oictluMi \Wiai.  Amm.,  Mw.  7  aad  Si,  gplB  tEa»e 
peaults  :  (t)  for  rim  better  coadacriag  metalu,  a  cooaniMtiaa  of 
Wiedeauum  aad  Fraat't  kw,  that  the  ratioof  tbetwo  coaiactitd- 
liea^  twth  at  o* aad  at  loo*  it  nearly  constant;  ia  dit  iateior 
saadadonit  incnaM*  aachwith  decreaain){  coadaclivi^;  M 

in  all  metala  eaeept  innii  the  nUio  ^"^  :  ^'  is 

"too 

to  1*367  (i  and  k  dcnoung  the 
and  dadricity  retpectiveiy).    Tbiu,  for 

A  "  M&D1CAL  hy<lrotclepbonc/'  contrived  by  Prof.  Sabatucci 
{Jtiv.  Sa.  /W.)  iji  of  the  foUowini^  nature  :— T«o  lead  cylinders 
(5ctm.  in  diameter  and  4ctm.  thick)  are  cl  "Cii  cath  wi  h  two 
very  fine  iron  lauiinn:.  To  the  aiitcri  .r  |.in  of  each  i^  fitted  a 
wooden  mouthpiece  (like  that  of  a  Hell  tclcjili'inc)  coniicc.ied  to 
a  caoutchoDC  tube,  through  which  one  may  ht-ar  at  a  distance. 
The  po^terior  part  hai  a  very  sensitive  clcctroniaijnct  commnni- 
cating  with  a  microphone  and  battery.  One  tul>e  is  applied  to 
either  ear.  Word-i  or  s  iunds  produced  bef  re  the  microphone, 
and  heard  but  faiutly,  are  rendered  intea.sc  and  nistinct  liy  intro- 
ducing liquid  into  the  cylinJer*  (the  les-s  dcn-e  the  liqaid  the 
better).  Two  souud>  may  be  ciim]»reii,  and  their  intensity 
exactly  raca>urc<l,  by  varying  the  quantity  of  the  liquid  and 
noting  the  effecta  through  the  tubes.  Various  apptications  of  the 
appanitttf^  ia  dfaiieal  medicine  es^edaiijrt  are  lowed  for. 

The  efTects  of  lightning  on  trees  phced  near  a  telegraph  wire 
are  forcibly  illuairated  by  phenonwaa  lately  observed  by  M, 
SCootigny  (ffiUl.  /Mr>  ^*«»^>  No,  7)  on  a  portioB  of  the  road 
fram  Koehefort  to  Uaaat;  wUdi  rnai  ftoni  eait  to  wait,  lint 
level  gruu  id  and  hetween  poplars  for  aboat  1500  metre*, 
tlien  riitt  gradually  61  metres  uuo^gh  wocds  to  a  wooded 
piateta  sonae  200  metres  ia  extent,  thea  comes  down  to  aaoiher 
plain.  Of  the  pop'an  hordcring  the  road  on  eitber  tide  fhose 
en  the  north  side,  next  the  tdepaph  liac^  hsve  laigdy  saBcted, 
So  oat  of  eoo  htviag  been  atraek,  or  ahovt  a  sixth  {  those  on 
the  other  side  are  very  larety  atraek.  1  he  phda  m  tiuiti  «Nily 
«na  case,  aad  that  dtAibtfiiL  Hie  iMtaacei  maloply  with  i^ 
caeased  cievation,  and  in  Ae  wooded  pbtean  on  the  t^  reach  a 
msTimam  (64  per  ceut.).  Tlie  nmt  violent  dicdmrgea  have 
beea  on  die  weat  side  of  dw  plateaa  and  rising  gronnd,  wliich  is 
generally  SrA  reached  fay  the  storm*,  aad  the  injnrieii  to  trees 
are  aiot'dy  opposite  and  ander  dw  level  of  the  wto«.  M.  Mon- 
thly sappoeet  that  while  the  wire  is  strongly  eleetriikd  by  in- 
dncnoa,  the  limning  does  not  stiifce  it,  on  acconnt  of  its 
rdstive  insakdon,  bttt  strikes  die  neighbcaring  pophirs  directly, 
wUcb,  wet  widi  rain,  aUbrd  an  eaiier  pos»«ge  for  the  electric 
fluid  10  the  gR)nod. 

M.  PiCTET  has  examined  seven  varieties  of  steel  (chiefly  from 
a  Sheffield  and  a  Vienna  house)  wiiii  regard  t  j  niajjnetic  power 
(Arch.  d(s  Sdencis,  .Vujust  15).  This  p-iwer  he  finds  to  depend 
on  the  presence  of  carlwn  in  the  iron,  and  the  ajjgregaiiorj  of 
tlir  c  -u'i-t,incc-i.  One  of  the  tW'i  steels  ;:;ivinij  the  l-.cst  revults 
bit  jth  ;<r  cent,  of  carbon.  Samples  with  ami  l^th  per 
cent.  V  ere  inferior.  German  steel  of  poor  quality  (for  springs) 
yet  made  a  good  magnet  ;  it  had  lilt'c  homogeneity,  and  con- 
si-ted  of  an  intimate  mixture  of  iron,  and  ir  ui  cemcntcil  with  a 
■iniall  proportion  of  carl  on.  A  too  -^mall  pr.'jKirtuni  of  carbon 
siij  i;e  cs  r.r  weaken-  :lic  re:;  .inen-  ma^Tic':v.ii,  M.  Pictet  also 
firi  1>  th:it  the  increase  of  mn^nctic  power  in  a  iiiajjnet  through 
the  mere  pre  ciice  of  the  armauire  in  c  >ritict  is  a  certain  fact  for 
some  qualities  of  .steel,  but  not  fur  all.    The  fint  magnetic 


passes  develop  nearly  the  whole  of  the  remanent  _ 
all  artificial  magneu.   Detachment  of  the  annature  by  the  djma- 
nuMMter  aeemad  to  have  no  action  on  the  aatgaetiB  power,  only 
the  slipping  of  die  smalnre  iriien  near  rnptare  nast  be  avoideci. 


An  exiKriniental  in'iuiry  into  the  [irtKl'.u-tiiiii  of  tunes  Uy  pas- 
sage of  leases  til r  ujjh  slit-,  is  des.nhci;  ;iy  tierr  Kohlrauich  in 
ll'ieJemann's  AnnaUn  (N'o.  S).  The  pniicipal  result*  are  these  : 
(I)  I-'or  ail  widths  of  ^li;  between  0  2  mm.  and  i  mm.  and  all 
den^i:itr«  <d  j;as  cnipl  yed,  the  j  itch  ;/  may  In-  leprc^cntcd  as 
linear  function  of  the  vcli  ciiy  of  outtl  >»  u  \.y  the  formula  n  =  i 
{m-iiJ,  where  «„  and  i-  arc  constant  for  a  i;iven  width  of  slit 
and  variety  of  gas  ;  (2)  «ifh  incrca-inf;  width  r,f  (o'j  mm.  to 
I  mm.)  decrease  ,  incrc.vse-,  ;  (jl  jj,,  and  ■':  (for  .i;rl  .ire  as 
good  as  indei>eiident  of  the  thickncts-s  'd  thr  lit  {i.,-.  the  thick- 
ness of  the  brass  plates  formin^j  it),  fr  m  1  niiii.  ■  0  u  m.  ;  (4) 
with  increasing  density  of  gas  (0*7  to  1  '5)  «  ,  ^nieral^  lecreasf  s, 
^  increases,  i.e.  the  tone*,  cettris  f^aribui,  hecine  liiLdici  ;  \^  \  u 
and depend  in  no  small  tue3.surc  on  o; her  )  ropcrtie*  {.f  gasrt 
be  ides  density;  (6)  starting  from  wide  slits  «iih  c  n.^tant 
velocity  of  outflow,  the  pitch  increases  pretty  uidformly  with 
narrowing  of  the  ^l!t,  reaches  a  maximum  with  widths  between 
0  35  n.uj.  and  o'27  mm.  — with  thicker  slits,  suialkr  pressures, 
and  le-s  dcu^e  ga.scs,  sooner  than  in  the  oppjsite  cases — and 
then  decrca  e.s  more  and  mire  quickly  with  the  width  of  ^lit  ; 
(7)  this  maximum  pitch  charactcri-tic  for  each  v  elocity  of  l  ut- 
flow  occurs  with  a  greater  width  id  slit,  the  IciS  the  velocity. 
From  a  comparison  «ith  Sin  uhal's  cxperiaieuls  on  the  tones 
excited  by  motion  of  cyUndricallxdiesin  air,  the  author  ccndudcs 
that  the  pr  du.:iion  of  tllt<toa«s  Is  to  bc  ndciredtolih*  Mittes  10 
those  of  wire-tones. 

Am  deetrephotoneter  recently  deredbcd  by  Dr«  NaAs  (Za 
A'atmra,  Aagnit  I)  has  the  following  saEMganeot : — A  wooden 
cate  opening  on  one  side  and  above  it  divided  into  two  compart* 

meiits,  an  upper  and  a  lowar.  The  lower  contains  in  the  inaer 
part  a  dry  pile  of  200  element^,  and  in  the  outer  a  Jacobt  rheo- 
stat, the  ^linder  of  which  ha«  thirty  windinn  ftho  nmdier 
introdnoed  into  drcnit  by  turning  a  handle  is  pr  easdyladfaated). 
The  upper  compartment  has  interiorly  a  galvanometer,  and  ex* 
teriorly  au  ad ju;. table  truncated  cone  with  inner  surfiue  black* 
ened,  aud  wiiiiin  it  a  small  sdeniam  cell  similar  to  tho^e  nsed 
by  Bell  and  Tainter,  to  reedva  the  li^t.  This  cell  and  the 
three  other  electrical  instmments  are  coaacctcd  by  wire.  The 
mode  of  adioa  will  be  readily  comprcheoded. 

Mr.  Milne  has  observed  {Zeii].  f.  Knit.)  that  if  a  sus- 
pended quartz  ball  ht  allowed  to  impinge  in  vari  ous  ways  upon 
a  fixed  ball  of  lime  spar,  or  if  the  ball  of  lime  s;  ar  be  placi  d 
on  a  billiard  table  and  the  distance  observed  to  which  it  is  driven 
by  the  shcck,  in  the  former  case  the  quartz  ball  rebouiKl$furthe>t, 
and  in  the  latter  the  lime  spu  ball  is  driven  furthest,  when  the 
im,  ulse  is  in  the  direction  of  the  (crystalline)  axes. 

In  a  pai  cr  to  the  Bremen  Society  of  Natund  Science,  Herr 
Miiller  F.rzbach  de!K:Tibes  experiaWBls  in  whieh  he  sought  to 
ascertain  the  relative  ten-ion  of  aqncoos  vapiur  over  saturated 
sotatioos  of  different  hygroscopic  snbstanoes,  the  inclosed  air 
being  submitted  for  long  periods  to  the  action  of  these,  t. 
For  saturated  soltrtions  one  nndb  in  the  t^ame  aeries,  soda,  potash, 
chloride  of  calcium,  an  increase  in  the  vapour-tensions  and  a 
decrca.<e  in  the  contracti'ms.  2.  Phr><iphoric  acid  anhydride, 
crncentrated  sulphuric  acid,  and  hydrate  of  potash  deprived  of 
water,  prc-enl  no  essential  difference  in  attraction  of  \nUer.  3. 
Caustic  s<  da  and  chloride  of  calcium,  with  small  i>roi>ortion  of 
water,  diflcr  little  in  attraction  of  water,  but  they  do  not 
bind  it  so  firmly  as  phosphoric  acid  or  hydrate  of  potash.  4. 
Uydnte  of  soda  can  be  completely  deprived  of  « ater  by  in- 
closure  with  hydrate  of  i»tasb.  5.  The  diflTerence  in  tenstoD  of 
aqueous  vapour  over  the  anhydride  of  phosphoric  acid  and 
chloride  of  cakiam  nearly  without  water  amounts  to  only  a 
small  fnKtion  of  a  millimetre  of  mercnry. 

TitE  hvpntlic'is  that  the  luminiferous  ether  is  nt  re  t  and  the 
earth  imvcs  thr  iii:;h  it,  h.xs  ticen  lately  put  to  experimental  test 
by  Mr.  Michael  on  of  the  U.S.  Navy  {.Inifr.  T"'"''"-  of  Siifttrt, 
Au;Tu  t[.  Two  (lencils  of  lioht  which  have  travelled  over  paths 
at  riglit  angles  (one  path  being  in  the  direction  of  the  earth's 
motion)  are  permitted  to  ii.terfcrc.  On  rotation  of  the  apparatus 
90*"  a  measurahle  displacement,  estimated  at  about  one-tenth  of 
the  distance  between  the  fringes,  mif^t  he  looked  for  (the 
author  considered)  if  the  hypothesis  of  a  stationary  ether  were 
J  correct.   The  apparatus  was  first  tried  in  the  Physical  Institute 
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in  Berlin,  thtn,  for  greater  qniel^  In  tbe  A«t(opb]nical!*ches 
ObMmtorittm  at  Potsdam  (it  was  very  seiuitiTe  to  vibrations). 
Tbe  mterprttatbn  of  the  results  is  that  there  is  no  ditpUcement 
of  the  inlerf^fcnea  baadi^  snd  the  hypoiheiii  (wbich  ii  presap- 
ptMcd  in  tbe  cowmBnly  Meepted  opimtioa  of  abemttoa) 
i*  iaftned  to  be  cnomeou. 

Thb  exponiioii  of  solid  sulphur  hu  been  ttndied  by  S. 
Scidiilone  of  Palermo,  in  tlie  case  of  natural  crTstals,  and  of 
■ucb  as  had  been  beated  after  fnsioa  to  140"  and  340*.  The 
tablet  (IVted.  BcM.^  No.?)  show  that  tbe  eipaadoa  depends 
etaentiaUy  on  the  preffant  neatine,  inasnMKh  u  dilereiit  inodi- 
iicMloaeef  enlplinr  are  thereby  rdnied.  In  Oe  fini  OM  we 
hntn  Ihc  odihidiml  salpbar,  in  another  tho  nwiwdinic  owl  in 
the  tUrdnfltbrtnreol  the  latter  nfth  that  which  it  notdi«otved 
in  mlpUdo  of  oafbon*  In  the  fint  two  caiof  tiie  enm  repre- 
Mntbic  the  volWMS  u  n  function  of  the  toBpemtne  tnisi  iti 
convex  ride,  in  Ae  third  its  concare  ride,  to  tbe  axb  of 
tem[>era(ure. 


GEOLOGICAL  NOTES 

The  recent  gCKlo^cal  explurationof  fheshnresof  l,:ikc  I'aikal 
by  M.  Tchersky  bas  Ucen  fniiiful  of  important  result's  for  science. 
TTie  rocks  of  w  hich  the  mountains  on  the  wcstrni  shore  arc  built 
tip  belong  to  three  different  age- :  p'c  Silurian  (probably  1-aurcn- 
tian),  Silurian,  anJJurassic.  I  be  laurctitian  rocksafTori! 'tvcral 
folding  running  north  ea^t,  wiiicii  entl  i^ed  basins  of  Silurian  and 
Jurassic  seas  ;  as  to  recent  formations  they  arc  only  freshwater 
ones,  and  belong  to  the  Tertiary  and  I'ost. pliocene ;  these  last, 
wbich  are  remains  of  several  smaller  lakes,  arc  found  at  a  threat 
height  above  the  level  of  Ijke  l!ail.al.  M.  Tcher>ky's  geo- 
logical rc.vearches  confirm  tl;c  su^;gc>;inn  which  was  uu<le  several 
years  a^o  on  RcograpliR-al  Ljr.rjinlb  by  M.  Kropolkin,  namely, 
that,  like  m  vcral  other  ,  I  aki.    li.i.kal    consists  of  two 

1  mgitudinal  valicys,  conucctcU  tcjjithcr  in  the  middle  part  of 
the  actual  basin. 

The  !m]x)rtant  coal-ba  in  of  the  Don  province  of  Ru  sia  hat 
not  hitherto  been  explored  with  accuracy.  During  l.i  t  ummer 
M.  I  >n!!if;er  xindertook  a  thorough  exploration  of  this  interesting 
eolo^ic.il  rc:^i.in,  and,  as  we  learn  fiom  a  ommunication  he 
as  niaile  at  tl.e  I  'ccember  meeting  of  the  St.  Petersburg  Mine- 
ralogical  Socii-;y,  hi-.  ttse.Trches  have  led  to  important  di-coverics. 
Thus  he  discfivcrrd  a  great  variety  of  crystalline  rocks,  por- 
pliyncs,  &c.,  and  volcanic  ores,  within  the  c  al-meiL«ures,  which 
discovery  thu-.  extends  the  crystalline  island  of  Sonthem  Russia 
f.ir  eastwards  as  .t  ttripabout 500  miles  long,  wbich  r >ins  fro;i)  north- 
n  esi  to  south-eatt.  At  the  same  meeting  the  Society  awarded 
i:s  gold  medal  to  M.  RoBUoAkj  for  hit  meawbet  in 
Turkestan. 

M.  Dokuuchaiefk's  researches  on  the  soiU  of  Russia  seem 
to  establish  a  very  intcretling  fact  at  to  tbe  dittril>utiun  of  black- 
earth.  The  typical  Ueeh'-earth  occupies  an  elongated  zone 
directed  from  ioatb-«  est  to  i>ortb-ea.st  from  Kishineif,  through 
IvharkofT,  Voronesh,  Simbirsk,  to  Bougoulina  in  the  province  of 
Oufa ;  in  tlus  zone  the  bl.ick-earth  contains  from  7  to  12  per 
cent,  of  humus,  and  from  l)oth  sides  to  north-west  and  south-east 
it  is  accompanied  by  two  other  elonj^ed  zones,  where  the  black* 
earth  contains  only  5  to  7  per  cent,  of  humus,  whilst  the  other 
parts  of  Russia  afford  only  sporadic  spots  of  black-earth. 

M.  Moushkktoff's  (laj'iei  on  tbe  glacier  of  Zcrafsh.in,  which 
appeared  in  a  recent  number  of  the  hvcstiti  of  the  Russian  (leo- 
graphical  Society,  contains  further  details  about  the  exjicdition 
which  has  ex)>lored  the  glacier  throughout  its  whole  length,  from 
its  lower  extremity  to  tbe  sixteen  miles  distant  and  13,800  feet 
high  pets  of  Matcha,  whtace  another  glacier,  that  of  the  ZardaU 
river,  deeoendt  on  the  north-eastern  »lope  for  2200  feet,  by  a 
series  of  mightv  icefalU.  The  paper  it  accompanied  with  a 
pretty  nap  which  shows  this  grana  ice-world,  whcie  no  len  than 
thiitoen  teeondary  gladcrs  arc  ceding  the  iee-Rrenm  of  the 
Zerdifaon.  We  aotioe  in  thi>  japcr  that  fonncrly  the  Zenf> 
riiBB  glacier  deeeendod  far  lotrar  thut  now,  M.  Moushketoff 
meg*  not  thirty>thrce  ■Hesfadovilanatanl  oslnmity,  namely,  at 
the  «illn|e  Diaminer,  then  itnbeaHlifnl  tennhnl-nMMntne  whieh 
ccoieet  the  valley  and  vnUce  with  three  hrngftodind  moraines. 
Immense  boulder^  thirty-five  and  forty  fect  in  dhmctcr,  and 
eOBsitting  of  granite,  syenite,  and  gabbro,  eomr  the  wftdo  %wx 
between  thaec  old  moninee  and  ute  actual  ones,  to  ihit  tltcfe 
dOBot  bo  tiw  laect  donht  at  to  the  glacier  having  doiccDdod 


for  at  Icitt  thiHy-tbree  miles  lower  than  now.  But  when  we  see 
how  tho  oomposition  of  the  drift  changes  lower  down  in  tlx 
valley,  the  loess,  which  is  the  wealth  of  the  inhabitants  in  the 
lower  countries,  changing  into  mighty  conglomerates  with  im- 
mense boulders,  we  are  much  incluied  t'>  think,  that  the  former 
glaciers  descended  yet  far  lower.  Therefore  we  observe  with 
some  regret  that  M.  Mousbkctoff  gives  too  little  attention  to 
the  dibvial  fonnatioos  of  tbe  Upper  Zeraftbao  and  to  thdr 
rrialioaa  to  Oe  bcai. 


GEOGRAPHICAL  AOTES 

When  Humboldt  determined  for  the  first  time  the  average 
heights  of  continent',  he  could  not,  because  of  tbe  want  of  data, 
determine  that  of  Africa.  Now  Dr.  Cbavanne  publishes,  in  the 
t^ratudingt  of  the  Geographical  Society  of  Vienna  (vol.  xxiv.), 
an  elaborate  paper  on  this  subject,  accompanied  with  a  bypso* 
metrical  map  ol  tbe  African  continent,  which  it  bated  on  no  lesx 
than  8000  hypsomeirical  measuremetjts.  After  n  thorongh  dis- 
cussion of  the  relative  value  of  various  measurements.  Dr. 
Cbavaime  discusses  the  average  beigbtt  of  separate  parte  of 
Africa,  and  by  how  much  each  of  them  would  raise  (he  continent 
if  its  ma.-s  were  distrilnitcd  over  the  whole  of  the  surface  of 
Africa.  He  finds  that  the  Atlas  Mountains,  if  distributed  over 
the  surface  of  Africa,  would  produce  an  ele^'ation  of  26  metres  ; 
the  Sahara,  122  metres  ;  the  plateaux  of  Soudan,  85  metres  ; 
those  of  Central  and  South  Africa,  129  metres ;  and  so  on  ;  and 
he  accepts  for  the  average  height  of  the  whole  of  the  continent 
no  less  than  661  -8  metres  (with  a  prolwible  error  of  ±  21  mrtres), 
which  figure  he  considers  to  be  rather  below  the  triilh.  Thus 
very  high  figure  obviously  is  tin.-  ic  ult  of  the  ver)-  grc.it  extension 
of  high  plateaux,  which  we  do  not  find  to  such  an  extent  even  in 
AshL 

In  the  Annual  Report  of  the  Stwqror-General  of  India,  which, 
though  it  hat  been  printed  for  moodu,  haa  onb  jnst  been  allowed 
to  appear,  prominence  is  given,  under  the  heading  of  Trans-  Froit- 
tier  Exploration,  to  an  attempt  to  determine  the  position  of  tbe 
head-w  aters  of  the  Irrawaddy  by  Capt.  J.  E.  Sanaeman,  through 
the  agency  of  a  native  surveyor  whom  be  bad  trained  in  imita- 
tion of  the  late  Col.  T.  C.  Montgomerte's  renowned  staff  in 
India.  TUt  surveyor  alleges  that  he  ascended  the  river  to  ldo> 
gnng>pOOn,  near  the  point  where  it  divides  into  two  Cicnt 
oranenet,  the  Malee  and  Mehka.  The  surveyor,  we  beiuevCk 
gives  as  an  explanation  of  his  not  hanng  prosecuted  his  jonrsnr 
I  to  a  more  successful  termination,  that  he  was  atiadtM  and 
robbed  by  wild  tribes ;  but  we  bear  priv.-iidy  Ihnt  person*  in 
liurma,  well  qualified  to  form  an  opininn,  .-iit.ich  liit'c  tredit  to 
any  of  the  sur\eyor't  ttatementt^  and  we  fear,  therefore,  that 
the  position  of  the  head'wsien  oT  the  IrmwMdy  is  ttiH  an 
unsolved  problem. 

The  Geographical  8o<^ty  of  the  Pacifie  ia  the  title  of  a  new 
Society  fanned  at  Snn  Fftmcitco.  Tla  Seeretair  is  C.  Miididl 
Grant,  F.R.6.S.  Ifce  objeett  of  Ao  Sodely,  it  is  a>aled,  arc 
to  enooosage  geognpUcal  eiplontlon  and  disoowfy  t  to  uwcMi- 

Ste  and  tttsonniHile  ge^gmpliieal  informaiun  vj  diicn«sion, 
naitfc  and pMhlieatlona t  toestahliih  b  the idiicf  city  of  the 
PaclAe  Statm,  for  tta  benefit  of  oomaiane^  navigation,  and  the 
hidnitrial  and  material  hitcresia  of  the  Pacific  Sk>pe,  a  place 
where  the  meaaa  friB  he  aflurded  of  obldnbig  accurate  inloma- 
tion,  notonfyofthoeoontries  bordering  on  the  Pacific  Ocean, 
but  of  every  part  of  the  habitable  globe ;  to  accnmubte  a  library 
of  the  belt  hooks  on  geography,  history,  and  statist  ics ;  to  make 
a  eoUeetioo  of  the  most  recent  maps  and  charts,  especially  those 
which  relate  to  the  Pacific  coasts,  the  islands  of  the  Padnc,  and 
the  Pacific  Ocean  ;  and  to  ciaer  into  correspondenoe  with  ariOH 
tific  and  learned  sodetici  whom  objects  inchide  or  wmpaOitt 
with  geogmpby.  The  Society  w91  pobWdi  a  Bmttmm  and  an 
annual  Journal. 

Ws  learn  from  the  Annual  Report  for  i88o-l88l  of  the 
Swiss  correspondent  of  the  Geographical  Society  of  IHenna 
that  tbe  following  geodetical  and  geological  worh  wat  4oaa  in 
Switceilaad :— The  Geodetical  Qmutission  has  pobHthed  the 
seventh  faidcnle  of  the  "  Nivdiement  de  Freelrion  dn  la 
Snisae,"  which  contains  the  meatnreraenis  done  dnriag  tte  yenm 
1877  to  1879  on  tbelinesof  Monte  CcnerotoChiaaao^  Keidwnan 
to  Sargans  and  Andermatt,  and  SKw  to  Laadqaait  and  Cbia* 
venna,  uniting  thus  the  Swiss  ueatnnaHntt  wHh  dm  Ita&an 
ones.  The  Geological  Commission  puUHdws  dw  foattb  volnme 
of  iti  new  teriei,  containing  the  impoitant  worit,  by  Dr.  Baber* 
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00  the  MM  of  MBlact  betmoi  th*  gpMiMaiidthelimeiUnaof  I 
tlic  Beiiie  Obertand ;  mnotber  most  tntwetliag  work,  00  Ae  | 
4i«lribation  of  he:it  in  the  interior  of  the  Su  GoUHud  l\uuiel,  is  ' 

Craocd  by  Dr.  Stapff,  and  a  preliminary  noiktiilKmti^  wiUi  tmpo,  j 
s  juuappaandiiitlieQiurteririUpoiitoof  tbeFcdmlCwuieil. 
(voL  viL).  It  ihMrs  ibit  the  lempcntnn  of  nehi  incMaMi  to  a 
greek  degree  to  the  ietecior  of  the  toeael,  befax  only  17*  Cdiini 
and  19*7  at  the  loviheni  end  noitheni  eidnntieiof  tbetnnael, 
and  as  high  «  36**8  b  the  middle  paiti  of  it,  the  decrease  at  the 
outer  endt  being  attribeted  bgr  Dr.  Stapff  to  the  oaoling  inAuence 
of  the  water  MUch  eiieahles  ia  the  racks.  As  to  the  geologi- 
cal Informatian  collected  by  Dr.  Stapff  daring  his  work  in  the 
tunnel,  which  appears  complete  (with  »ixty  iheets  of  map!i 
and  profiles)  in  the  Keixirls  nf  the  Federal  C^micil.  a  short 
resunti'  oi  the  whole  has  already  appeared  in  a  separate  fa-ciaile 
uf  the^e  Reports,  with  a  geological  outline  of  the  ttmuel.  Wc 
aolice  also  in  this  br.inch  a  valuable  taper,  by  M.  Salis,  on  the 
emaion  of  the  Nolla  River,  tributary  of  the  Rhine,  which  ha.s 
eppcated  in  the  cngioeeriag  paper,  Du  JSistnMm,  pabUsbed  at 
Zanch. 

are  itndieil  tar  Dr. 

Goeblert  ia  die  hat  awatber  of  die  fnmduui  of  the  Gco> 
t;rAphicnI  Society  at  Vienna  (voL  xak.),  win  icspeet  to  tte 
Iciigih  of  the  body.  After  haviog  collaetad  man  ma  one  and 
a  hialf  million  of  such  measurements,  which  mre  done  on 
recndte  during  the  years  1S70  to  1873,  Dr.  Goehlert  has  dttatcd 
a  oiap  in  whidi  he  has  shown  the  avengie  hei^  of  yoo^g  nien, 
tweafr  to  twentf 'three  jrean  oM,  ia  Avslria.  The  Dalmatienii 
are  the  tallest;  next  to  then  coew  the  Ser bo-Croats  and 
Slovenes,  and  then  the  Gerauais  and  the  Czechs';  farther  down 
come  the  Ruthenes  and  Rottmanians  and  the  smaller  ones  are 
the  Magy  irs  ami  Pole*,  especially  the  Mazonrs.  But  there  are 
tw.>  or  three  <li'«tinct  average  heights  among  the  German'^, 
the  ^lavc>,.ind  the  Magyars,  tho%c  of  middle  Hungary,  between  the 
Dannbc  and  the  Thciss  rivers,  bcin;i  far  taller  than  thr.se  of  the 
flateenntry  on  the  left  Uank  of  the  Thciss.  It  is  most  prubnMe, 
a>  M.  Braca  has  shown  with  regard  tu  France,  that  the»e 
BotaUe  diffcrences  of  height  amouij  the  »amc  race  ^how  that 
there  were  two,  or  more,  ditTcrent  bianches  which  constituted  what 
wc  coasider  now  as  a  single  race.  .\s  to  the  snpposed  decrease 
of  hei|^ht  observed  in  France,  Dr.  Cioehlert  supposes  diit  in 
Boheniu,  which  has  furni«hed  during  this  century  no  less  than 
6co,ooo  men  to  the  Austrian  armies,  the  decrea>e  of  average 
height  can  Ijc  c>tinutted  at  little  under  39  millimetres  during 
the  last  hundred  years,  this  decrea<ic  being  due  to  the  continuous 
tnkirij;  away  of  tall  men  from  the  country.  He  shows  also  that, 
the  >tandard  hetgbt  beii|g  the  same  for  all  provincca  of  Austria, 
the  pr.iviitces  where  men  are  taller  tnffiar  pioportionalely  awre 
from  recruiting. 

The  seventeenth  meeting  of  the  Swiia  Alpiae  Club  was 

openetl  at  Basel  on  September  10.  The  Anmtal  Report  shows 
that  since  its  foundation  the  CIul>  has  built  thirty-one  huts,  or 
r^Hga  for  climbers.  The  Club  has  also  endeavoured  to  give  a 
certain  instruction  to  guides,  and  daring  this  year  an  insurance 
society  has  been  instituted  for  them.  As  to  its  publications,  it  has 
puLih-lied  sixleeii  volumes  of  year-book«,  which  contain  fJenty 
at  valuable  jnTormation  on  the  Swiss  Alps,  and  |>ublk'hcs  two 

piqiers,  the  Etk»  da  Alfts  and  the  Nate  AlftHputt  vUeh  have 

contributed  much  to  the  de%-elopmeiit  of  Alpine  Ulttalnrc. 
At  its  last  laeetiag  Mr.  Ed.  Whymper  and  the  meteorologist, 
Prof.  Hamcn,  were  elected  Honorary  Mcxubers. 

That  pert  of  the  Ala-taou  Monntains  which  is  situated  north- 
east from  Tashkent,  at  iIil-  s  u  t-,  nf  ilic  Ary-,  Tida-,  and 
Pskcm  River*,  and  which  rL-m.uncd  until  now  quae  uukuawn,  is 
described  in  the  /-Mtia  iti  the  Kussian  Gei  graphical  Society 
(voL  xvii.  fascicule  3)  by  CoL  Ivaiiuff.  It  is  a  very  complex 
system  of  mountains,  from  10,000  to  16,000  feet  high,  c<ivcrcd 
with  mighty  glaciers.  The  upper  clefts  have  still  conserved  a 
good  deal  or  forests,  and  the  high  Alpine  pasturages  are  the 

ring  ground  for  the  numerous heids  of  Kirghizes,  as  well  as 
the  great  q^eetes  of  Ovii,  common  to  Thian-Shan.  Col. 
Ivanoff  Me  fMnd  annBRins  proofs  that  formerly  the  gladen  bad 
%malUBt  eMenahm  than  now,  aixl  that  they  formed  in  the  valley 
«r Ae  Majdaa-tal  Rirer  a  oiighty  glacier  which  deacended  aa 
towee^ypBO feel^  hot  be  did  not  discover  tmeea  ef  a  gcaccal 

Hkrr  Ernst  Nf  arno  civc-,  in  the  I;ist  fasticule  of  the  Memoirs 
of  the  Geographical  Society  uf  Vienna  (vol.  xxiv.  Nos.  6,  7,  8, 
and  9),  «a  tatcreiting  dewr^tioa  of  his  cipsdiliaiB  far  the  de- 


523 


(tfuelloa  of  the  uUt  of  the  Nttcv  that  Is,  of  the  great  grate* 
islands  v^leh  are  formed  duriac  the  ianndbtions  of  the  tteppea 
watered  by  the  Ibhr  d-Oebd  and  the  Rahr  ct-Ablad.  The 
accumulatiea  of  gras«  wfaidi  la  driven  away  during  the  ianBda" 
tions  constitutes,  as  is  known,  wide  gmaa-lslands,  or  iMXf,  whJeh 
bar  up  the  river,  and,  erhea  not  eat  thrangh  for  aeveni  year*, 
gradnslly  increase  fay  fire»h  grass  and  slune^  aad  >ooo  constitute 
tnie  floatiBg  klaads  t«-dve  aad  6lleea  feet  dileh,  which  soon 
reach  evea  Hie  bottom  of  the  river.  It  fe  with  the  neatest  dif* 
ficnlty  that  Memo's  isteanier  cot  passages  through  these  if  lands 
and  dcstroyc»l  the  smaller  ones. 

We  see  with  pleasure  that  the  Austrian  Tmiiists'  Club, 
which  nuni1>ers  as  many  a-s  300  uicuibcrs,  has  l.en'.iu  to  publish 
fortnightly  a  Teutisis'  A'fwst>a/'tr,  richly  illustratiil,  which  has 
as  c  mlrihut  irs  many  u  ell  kii^v,  n  vcicntific  writer-. 

In  the  Monatsschrift  fur  den  Orunt  f  >r  Scpleiiiher,  Hcrr  von 
Sch«cigcr-I-crchenfeld  has  a  loujj  ariale  lull  uf  v.iluaMc  infor- 
mati  ni  on  Tri]>olitania,  d  ff*f«t  of  recent  doiiun  in  North 
Africa.  There  is  also  aa  iateresting  letter  from  Ernst  Mame 
on  the  Sudan. 

Im  the  Bulletin  of  the  Antwerp  GcMrephkal  Society  <tome 
vi  3*  fa.sc.)  M.  L.  Delavaud  ba«  broug^  togeiher  a  number  of 
valuable  notes  on  the  climate  of  Africa,  interesting  both  from  a 

>c;cnttlic  and  a  practical  point  nf  view. 

TllH  Li  t  nunilier  of  the  /itu/jii  of  the  Russian  Ge<)grapllieal 
Society  contains  pajier-,  by  M.  Macff,  on  the  roads  leading  from 
Karshi  to  the  Anui-d.aria  Kiver,  and  on  the  valleys  of  Vaksh  and 
Katimahan  ;  by  M.  Ivanoff  on  the  upper  parts  of  the  Talai 
Alitaou,  and  a  map  showing  M.  Mikluho  .Maclay's  travels  in  the 
Melancsian  I- lands. 

The  eighth  Volume  of  the  Affmnirs  of  the  Ru  sjan  Geogra- 
phical Society,  for  the  section  of  cthuogr.iphy,  ciil mis  several 
valuable  papers  nn  the  niidJlc  p.irts  .if  the  v.illey  ot  /crafshan, 
on  the  basin  of  Lob-nur,  <  ii  valley  of  hcrghana,  on  the 
Ikkdons  Sfaahrisabs,  on  the  journ^  of  Jenkinson  to  Khiva  in 
1559,  on  the  KUkn-Bor,  aad  on  tte  costoms  of  the  Tlaitan  of 
Kazan. 

In  a  pamphlet  entitled  "Geognphf"  Messrs.  Ramsey, 
Millett,  and  Hudson  have  reprinted,  from  the  Kansas  City 
Rtvuw  of  StUnet  attd  InJustry,  an  interesting  collection  of 
officuddocnntents  relating  to  United  Statesi  Arctic  colonisation  and 
ex  plant  ioo  in  iSSt.  There  are  now  no  less  than  six  expeditious 
in  progress  under  Government  control,  which  are  divisible  into 
two  classes,  one  comprising  those  sent  out  for  puruo.scs  of  ex- 
ploration and  scientific  research  ami  the  other  those  whose 
object  is  of  a  humanitarian  nature.  To  the  former  class  l)elong 
the  Jtantutte,  l  ady  Franklin  Bay,  and  Point  Harrow  cxptdi 
tions,  while  the  latter  includes  the  Rodfars,  Alluime,  and 
CorwiH,  all  chiefly  engaged  in  searching  for  the  J<annau  and 
missing  urhaic^MpB. 

The  just  publi  hed  ^M/A/twof  the  Balkan  Geographical Sodetf 
iivclndes  a  ]>a[>cr  by  Caut.  Verstraete  on  the  great  lakes  of  bter* 
tropical  Aniea  from  the  fifteenth  to  the  nineteenth  century. 
Th  re  are  alsomapa  of  Borneo,  the  new  northern  frontier  of 
Greece,  &c.,  which  exhibit  considerable  ronghaesa  of  esecutiom. 


ECONOMICS  ASD  STATISTICS,  VIE  HED 
FROM  THE  STANDPOINT  OF  THE  PRE- 
UMINARY  SCIENCES^ 

n^IlE  object  of  the  present  paper  is  to  show  the  relation  of 
the  preliminary  sciences  to  statistics  and  economics,  and  to 
atiein|>t  to  maUc  the  traasition  from  the  former  studies  to  the 
l.ittcr  simplt-  and  attractive  to  the  scientific  man.  This  must 
evidently  be  1  iic  by  constructing  a  clas-ihcation  of  sodal  know- 
lcd;;c  avoiding  ;iU  innnediale  reference  to  practice.  That  SUCh 
a  classincatioii  does  not  at  present  exist  cannot  be  better  evi- 
dencetl  than  by  Mr.  Baden- Powell,  who  has  kindly  drawn  my 
attention  to  the  conclusion  of  his  paper,  read  on  the  pvevioBS 
day,  "On  Protection  in  Young  Conuniudties,"  ia  wUdi  ne  etat« 
the  difficulties  he  has  encountered  in  many  departjnenls  of  hie 
reseuxhes  because  of  die  difiiereat  methieds  of  daarifioatioB 
adopted  in  otherwise  eaeelknt  ttMislieBl  leemds.  and  insists  that 
"uniformity  in  the  method  of  registCffaig  statbtleal  fkets  is  of 
the  utmost  importance  to  con>parati\e  investigation*,"  so  that 

'  Afasoract  of  a  pipcr  read  belorc  iVoion  F  of  Um  BrUiih  AsMCiaiiMi, 
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"it  would  be  of  (treat  imporunce  if  'uch  uniformiqr  coald  be 
Mcand  is  die  future." 


A  (ttfvcy  of  the  statistical  record*  of  varknu  countries, 
whether  under  the  sainc  or  dlflercat  political  rule,  sJiows  the 
nuMt  eatreme  dicoofd,  wbik  a  detailed  ciamination  of  dlie 
ttchemes  which  have  bees  a*  vet  proposed  by  slatittidans  remba 
in  tlieir  rejection  as  unscienlinc— the  very  hitest  of  snch  schemei 
being  curiously  analogous  to  the  vcnr  earliest  of  cbmsificataiy 
attempts  in  liiology.  A  critidion  of  the  innnmerable  definilioiu 
of  statialicy,  M>mc  of  which  claim  ]>tati>(ic<  a&  a  !>cience,  otheis 
as  a  method,  i.lher-.  as  both  or  neither,  lead-,  to  the  acceptance 
of  the  view  recently  su-taiued  by  Hooper  (J.S.S.  18S1),  that 
»tatb<ticv  i^  -ini]i|y  a  nunniitative  record  of  the  observed  facta  or 
relation^  in  ntiy  brancK  of  science, — a  definition  whidh  DMqr  GOB* 
vcnientiy  be  extended  diagrammatically  as  follows 


Raoout  or  Facts  at  Grm  TnUi 


Qmititalive 


I  NtUMcied 


Linear 


Phine 


Solid 


Graphic 


By  wwnhining  such  successive  records  we  obtain  hi>tory,  and 
iladaliei  and  history  are  thus  seen  to  within  certain  lirniu,  the 
eominoli  property  of  the  i^ciences — all  save  lo^ic,  u  here  there 
are  no  loeas  of  quantity,  lieing  !.iati-lical,  and  all  -avc  logic, 
mttenatic-,  physics  and  chemistry,  •whe'e  conditions  and  pro- 
peitieB  are  con-Uint,  being  hi>torical ;  the  current  notions  of 
statistics  nnd  historj'  a«  distinct  sciences,  or  as  distinct  scientific 
mcthi  lU,  Ixing  therefore  entirely  erroneous. 

The  application  of  the  above  di.-igraniinntic  definition  of  sta- 
tistics to  all  the  sciences  clearly  illustrates  the  continual  progress 
from  qiiniitative  to  quantitative  l;nowlc<lgc  which  Kftc-  on  in  cr.rh, 
and  the  increase  of  dcfinitcnc-s  which  cju.intilativc  kn'j\Nlii_ 
constantly  tend*  to  nsMunc.  Tliu^  while  the  c  onm  iii  name  of 
a  chemical  ccjmp<;iu»d,  say  suliiliaic  of  ir Jii,  cxprc-  c  <>nly  a 
qualitative  relation,  its  ordinary  chemsuil  formula,  FcSO,. 
reaches  the  numerical  Mate,  and  it-  f;r.i|i*iic  and  Klyi'tic  f  r;r,ul.v 
are  respectively  the  pl.mc  and  -olid  rcj)rocntati.)ns  of  itic  -amc 
relation  of  t^uamily.  So,  t  1,  the  a>(ronomcr  has  hj,  ^tar  ina|is 
and  orrery,  the  biologist  liii  fijiures  and  dia,,'Tnm-,  while  the 
sociologist  so  often  requires  similar  aid  that  the  French  Govern- 
ment has  recently  establi'-hcd  a  Hureau  de  Stali~(ii|ue  Gra;  hifjue. 
So  by  piling  up  successive  graphical  representation-  of  vtatiitical 
o  iscrvation^,  a  «olid  historical  model  might  often  be  con'-tructed. 
A  geol  igi-t,  for  in  lance,  l  y  piling  map  upon  map  of  a  given 
i-Iand  at  >uccc-sivc  tunc-.  Khc  margin  bciiij:,  of  c  iurs'.-,  cut  a\»av) 
would  t!iir-  Construct  a  solid  mo<lel  which  wuuli  grajliicdly 
exhibit  the  (.li.mgcs  of  increase  and  decrca-c,  local  and  general, 
throughout  the  entire  period. 

But  what  are  the  dc-iderata  of  a  system  of  classification?  It 
mu^t  1m?  natural,  not  artificial, — capa'ile  of  complete  gcnerali«a- 
li  )n  and  ^peciali-ation,  universal  in  application,  simple  of 
undeistanding,  and  conrcnient  in  u^e.  Imrneasural  Iv  the 
highest  example  of  ■■uch  a  classification  is  prc^enictl  by  b  tany 
and  zoology,  and  it  i^  therefore  the  l  i  1  gi-t,  not  the  1  .^jician 
or  the  mathematician,  and  still  le&s  tlie  metaphysician  ^^r  the 
political  economist,  whose  trainir)g  prepares  him  to  undertake 
tiW  atiU  vaster  task  of  classifying  the  infinitely  numerous  and 
vniad  phenomena  of  society. 

Taldng  an  actual  compendimn  of  mi-icellaneoas  statistics  n-c 
have  fip't  then  to  separate  out  in  order  the  actual  statistics  of  the 
preliminary  sciences,  mathematical,  phy-ical,  tliemical,  astro- 
imwiwl,  jWllegiwil,  &c,  and  leave  these  to  the'u-  special  culti- 
vatoca.  SodBTstatistics  now  aloite  remain,  and  to  clas<-ify  tbe^e 
nattindly  we  must  a  certain  the  fundamental  scientific  trtilhs 
Just  as  the  biologist  is  accustomed  to  cL-uisify 
snaroiipuriaM,  ud to Inoe the  fundamental 
■Dim  nd  fuiiUiwi  iriiicb  his  organisation 
he  anM  ianiR  wliunlii  human  society 
idbvtMlairarainib,  the  more  so 
n  M  OM  dtspitca  IhM  theae  fall  stricAr  wMdB  hb  paovlMe  (see 
Hulqp.  "Anat.  Invert."  p,  i).   As  the  term    ~  ~ 


general  trathf  mat  be 


of  Rmiimt 


AfUtCnkr,  and  ASnm  alike,  nd  (hb  nutdMnAnei 
ov  CHMtfeatioa  of  friiil  factiL 

FicM^  dwv  <  wde^  oMowly  exists  wiAhl  etxtaln  limits  of 
spaoendtfaM.  It  coadtl*  of  living  orgaiiteu.  Again,  tbe-« 
modify  immmdiiv  mtnre^  primarily  by  aeiring  part  of  its 
miter  aad  «aei|y.  Anio,  tbey  apply  this  aattaraiid  eneify  to 
the  mafatfiuBcif  of  thdr  Uik;  On  mppott  «f  dieir  phy!do> 
ht^B^fmetioM.  Fiaally,  thweonMilMiinte  Modified  by  thdr 

iiuiy  hfnccfertt  tens  tliffWTj 
at  once  enable  us  to  chusify  out  the  facts  relating  to  each  and 
every  sodety  as  folbv^ :  (A)  those  relating  to  the  Hariti  of  time 
and  space  oocnped  b^  the  sodety ;  (It)  those  rebting  to  the 
HMttcraad  aaeigy  utilised  by  the  society ;  (C)  those  relating  to 
the  organisms  composing  the  sodety ;  (D)  those  fdadig  to  die 
application  of  the  utili-ed  matter  and  energy  by  tbt 
society  ;  t  E)  those  relating  to  the  results  of  the  preceding  con- 
ditions upon  the  organisms.  These  considenlioas 
develooed  in  a  aeries  of  tables  eaUbited  as  diagnni 
the  wail ;  and  an  ealiemdy  condeDied  "'*"Wfy  la  given  on  the 
follomng  page. 

Tliese  talic*,  which  may  be  read  either  separately,  in  hori- 
tootal,  or  in  verticil  -cries  (the  left-hand  vertical  series  bei^ 
viewed  as  entries  on  the  creditor  side  of  a  balance  sheet),  were 
developed  into  detail,  and  shown  to  be  applicable  to  all  .societies 
alike,  whether  animal  or  hiunan,  dviU-ed  or  savage,  and  to 
include  the  facts  u\)  of  political  geography;  (B)ol  eeonomic 
physics  geology,  lotany,  and  sooh  gy,  of  tech noloff  and  the  fine 
arts,  transport  and  commerce,  in  short,  of  the  economics  of 
production  ;  (C)  of  anthropology,  together  with  the  KegiMrar- 
General's  rep  irt*  and  the  ceu.su-  ;  (l>)  of  distribution  and  con- 
sumption; ll.)of  alargeboiyofob-.crvations  made  by  phy-.icians, 
biologist-,  cduc.itioni-t-,  aiwl  philanthropists  deahng  with  the 
modification>  of  the  organisms  by  their  enviroiunent.  Tliesc 
table-,  therefore,  w  hilc  endeavouring  to  classify  all  known  >ta- 
!i-lits,  alteiupt  nulliing  -h<  r;  of  an  org.T.ni-ation  of  the  social 
sciences  in;o  a  more  <lelinitc  and  cuherenl  !>o:ly  of  knowledge 
ihao  ihcy  have  firmed  heretofore. 

It  wn  tlun  shown  that  while  the  above  outlined  considerations 
arc  in  entire  harmony  with  the  economic  labiurs  of  the  geo- 
^jraphcr,  (he  phv-icist,  (he  bio!().;i-t,  the  anlhrnpol.->^i  t.  md  the 
dciui>;;r.«)iher,  tliey  I  iirni-h  Ljrouiids  for  a  dc-tructiv  r  ..:r.:  ;  m  of  the 
exi-tcnl  -y  tem-  oi  ].  4iiical  cconojiy,  insofar  as  these  jiretcnd  to 
intellectual  conii  Ictene-s  ;  the  best  proof  of  this  lieing  tlieir 
apphcabilily  to  uti'i  c  and  reconcile  the  labours  of  each  and  all 
the  contending;  scliooK  -tjii-tical  and  economical  alike.' 

The  application  of  the  concc]>tions  of  physics  and  biolog-v  to 
the  interpretation  of  -  xinl  fact-  was  then  alluded  to.  interest 
on  money  l-cing  taken  a>  an  example.  'Iliis  was  sli  nvn  to 
de)<iHi  neither  upon  conipeii'-ation  for  ri  k  of  lo>.i,  re.^atd  f  .r 
ab-tiiicncc,  iv  r  wage-  of  su]icriiitcndcncc,  as  a-s<rtcil  by  econo- 
mists (Fawcctt,  "  I'ol.  Kcon.  ),  nor  yet  to  be  -uuply  analistrac- 
tion  from  the  wealth  of  oilier  iiiembers  of  the  coininouity  xs 
suppo  cd  by  its  opponent-,  i  ul  u-ua^lv  to  ..ri-e,  i:.  rijodcm 
lime-  at  lea.st,  from  ihc  appro^iialion  oi  the  matter  aud  energy 
<  d  nature,  and  gaaendly  apeakiafc  fran  the  ciploitatien  ef  uie 
sun. 

Hut  the  scvcre-t  tc  t  which  can  be  imagined  is  to  aj  ply  the 
idea,  of  the  prc-ent  paj  er  to  the  study  ami  clas-ificatijn  of  all 
the  other  pa[xr-  re.  i  lurir; ;  the  iiicctinj^  of  the  section,  -ince  n,> 
preparation  within  such -hi  il  limit-,  of  time  ha*  lieen  j>o-il  Ic 
The  lir-t,  "On  Socieiir.  of  Commercial  Gc'igrajihy,"  relate-  to 
the  study  of  territory  (Tal  les  A)  ;  the  second,  "  Com  or  Cattle," 
in  the  language  of  lablc  H,  I.,  inqnrre<  whetherthe  exploitation 
of  plants  or  animals  be  more  profitable  in  the  given  sodety ; 
the  third,  "Report  of  Committee  on  Teaching,"  &c.,  relate*  to 
the  state  and  treatment  of  cerebral  functions  of  certain  orvani<ms 
in  the  given  sodety  ;  the  fourth,  "  On  Agricultural  Statistics  ad 
ProKpect<i,"  i<  at  once  dasoified  with  the  second ;  the  fifth,  **  A 
General  Banking  Law,"  &c.,  relates  to  the  ce-etdiHaticB  of 
oommeroe  (Tabtt  B,  IL,  Movement),  and  ao  on. 

Sok  loek  with  the  anduiMioiecieal  pepers :— the  dial;  "Repeat 
on  Civea  end  KitchaniMlddeaa^'*  iae  alatement  of  ~ 
ing  prtxlnedonk  partition,  end  1 
munity,  wMIe  the  nex^  '*0b  Am  Statnc  of  dte  InfeeUoaits  of 
Hungary, "  aniipliaa  fiwts  to  he  cleaiiliad  naiar  HtBMn',  ergan- 
isms.  straelure.   Nor  are  the  other  aeetioii*  behind  m  fmishing 

'  TTit  j:Trcedin£;  prrpii  s  tions  »ai  tables  arc  »ItIJ,;oJ  fio-r.  «hc  inthnr's 
"on  the  Classifnitioa  of  StaiisUcs  sad  its  Renalw"  ("  Proe.  Roy. 
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CLASSmCA-nOM  or  statistics.         Soctet.- ■-•  ■   J^ate 

Tkrritoet.    III.  DlCtlAM. 


A.— TlWWTORY.    I.  QOAMTTTATIVl. 


iMt  reeordcd 
tfane. 


laerme^ 


^■ocial  !  IJy  gfolojjic 
Hfency.  aj^jcncy. 


B.— Production. 

L  a.  SOtntCK  0»  VKWUSet  IW  TBlMTOmT. 


£•3  • 


J3 


\ 


Solar  ndkUon. 


•^""•I  Potential, 
nc. 


Unv«d. 


Uied. 


Unspe 


II.  Develomieiit  or  cltihatb 
Pkooocts. 


Bf  McUtienqr. 


By  geologic  as"*^- 


Energy. 


Exploitation,  nuuiu-  uiti«ftte 
factuTe,»iidmovem«itl  p^odBCU. 
(trade  uid  trmnsport).  ^ 


Earth'^jOrgan 
cruit.  '  isiii'-. 


0.  SOVBCIS  or  M4TTBa  USSD  rORj 
OTHER  PROMRTItt.' 


'Animal.' 


C— Organisms.    I.  QOAHTITATIVE. 


See 
Table 
I.  a. 


Mattel. 


See 
Table 


OROAMttltS.    n.  QVAUTATIVE. 


III.  Loss.    (PRCMATini*  WSWrATIOII 
OF  RNRROV  AMD  DnnmOKATIOK 

or  MATTER.)  


Agency. 


Pbnical. 
Binlflgical. 
SoeSkL 


ExpkHtation,  maauOutiu^ . 
nevemeat,  remedial 
eSort,  Ac. 


0«GAMISMS.     III.  DECREASE. 


D.— PARTITION  (MIOtATB  AITD  OITI 
MATE)  TO  CtAM  I. 


D.— Un  BY  CtAM  t 


B.— RtsoLT  TO  Class  T. 


Use  by  Class  II. 


Use  by  Class  III. 


RlStriT  TO  Clasi  II. 


RESITLT  TO  ClAB  in. 
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pftpen  essentially  economic :  wiinc«  the  numeroui  interesting 
pftpers  read  to  Sections  A  and  G,  on  the  application^  of  electric 
•nCTgy,  and,  best  of  all,  the  prr'^idrmial  aadrciues  to  those  sec> 
tions,  of-which  both  were  dcvotc<l  tn cconnmicpbfsicsi ornther, 
M  the  snbject  >hould  be  called,  physical  economics. 

FinUlv,  if  the  preceding  axioms  ami  the  soundness  of  the 
ttbov*  cla!isification  of  sicin!  hicts  be  not  dUpriivcd,  it  follows 
that  ditee  out  of  the  four  gre.it  reforms  demanded  in  Mr. 
Ii^am's  presidential  address,' and  rc))cat«l  and  enforced  in  Mr, 
Grant  DufTs,  are  here  introrlnccd  iniu  the  conduct  of  economic 
rcsc.irch,  namely,  "(•)  that  the  study  of  the  economic  pheno- 
iiicna  of  society  ou jht  to  be  systeinaticaliy  conihincd  » ith  that 
of  the  other  aspects  of  social  existence  ;  (2)  that  the  cxce  sive 
tendemnr  to  abitraction  and  to  unreal  sim]>!ifications  '•hould  be 
cheeked;  (3)  that  the  6  priori  deductive  method  should  be 
ehansed  for  the  historical ;  while  the  fourth,  that  economic  laws 
nod  the  ptactica)  pre«!cri|>tion»  founded  on  these  should  )«  con- 
ceived and  exnresged  in  a  le-'S  absolute  form,"  wonld  readily  also 
l»e  exempllfiea  if  the  limits  of  the  pre<ent  japer  permitted  refer- 
ence to  generalisation  and  to  practice.  A-^ain,  it  is  sufficient  to 
quotL-  Mr.  Ingram's  concluding'  proposals  to  show  that  the>e  have 
been  -uiistantially  adupicd.  i  he  field  of  the  section  should  be 
enlarged  so  as  to  comprehend  the  whole  of  socioloi^,  "  since 
the  economic  facts  of  soeieljr  .  .  .  cannot  cientirically  con* 
siderad  apart,  and  there  is  no  reason  why  the  researches  of  Sir 
Heniy  Maine  or  Mr.  Sjjencer  should  not  be  ;is  mucli  .it  h'Hue 
here  as  those  of  Mr.  rawcett  or  Prof.  Prico.  Many  of  the 
suhjects,  too,  at  present  included  in  the  artificial  assemblage  of 
heterogeneous  inquiries  known  by  the  name  of  anthropology 
really  connect  themselves  with  the  laws  of  social  development, 
and  if  our  section  horc  the  title  of  the  sociological,  the  studies  of 
M r.  Tylor  and  .Sir  John  I.u'ibock  would  ftiia  in  it  their  most 
te  place.   I  prefer  the  name  sociology  to  that  of  !K>cial 


A 

R 


A  A^ 


(I) 


(3) 


Hence, 
•ad  similarly, 

where  /'and  K'  denote  constants. 

Now,  let  r  be  the  current  through  the  magnet  OOiL  and  <'  that 
through  the  working  coil,  and  let be  the  velod^  of  any  chosen 
point  of  the  worlting  coiL  Denoting  by  /  the  average  ekctro- 
motive  force  between  the  two  endi  of  the  working  coil,  we  have— 


THE  PROPER  PROrORTIONS  OF  RESISTANCE 
JX  THE  WORKING  COILS,  THE  ELECTRO-  \ 
MAGNETS.  AND  THE  EXTERNAL  CIRCUITS 
OF  DYNAMOS* 

TTOR  the  electro-magnet  ; 

Let  /.  be  the  length  of  the  wire, 

B    M    bulk  of  the  whok  space  occupied  by  wire  and 

insulation, 

«    „    ratio  of  this  uhole  s])ace  to  the  bulk  of  the 
copper  a'one  (that  1*,  let  -  ^  the  bulk  of  the 

copper), 

the  sectional  area  of  wire  and  iatatator, 
the  resistance  of  the  wire. 
For  the  working  coil,  let  the  corresponding  quantities  be  //,  A', 
M*,  Jf.    Lastly,  let  /  be  the  specific  resistance  of  the  cop|«r. 
Wcfaave— 

B^'AL 


where  /  is  a  quantity  depending  on  the  forn\s,  magnituiics,  and 
relative  posiiions  of  P  and  /»",  and  on  the  ui.ignctic  sus£ci>lii>ility 
of  iron  ;  dimiiiishing  as  the  susceptibility  iTiininishos  with  in- 
creased strength  of  current,  or  with  any  change  of  /i*  and  A' 
which  gives  increase  of  ma^ncti-ing  f  irce. 

In  the  single-circuit  dynamo  (that  is,  the  ordinary  dynamo)  c' 
is  eqwd  to    bat  not  so  in  the  shmtdyaana  In  cadi,  the 

»  "  On  ihf  prr<«ni  Position  :init  Ptni,pecl«  nf  P.ili-ica!  EcDn  .my  "  fTtritiih 
Asiociaiion.  Iiuiil.n.  >ti;:: 
*  Qaotcd  by  Mr.  Grant  Duff.  Fteiidealial  Adtfrass  to  Section  F,  tVii. 

■H«  at  litt  MUk  AiMciartM^  Vari^  itti.  by  Hr  WUHam 


*  nviw 


whole  electric  activi^  (that  is,  the  rate  of  doiiy  wor' )  is  I 


or,  by  (I)  and  (a)— 


Aje 

R  A' 


u) 


<5) 


Of  this  whole  work,  the  pro]K>rtions  which  go  to  waste  in  heating 
the  colls  and  to  work  in  the  external  cirenit  1 
Rc* 


Kh" 


-  Rf"   .       .  waste  (6) 

(R  c^  +  R  c"^) .  useful  work     (  7) 


i<8} 


<9> 
(to) 

(II) 


Hy  mating  v  sufficiently  great,  the  ratio  of  (6)  to  (7)  (wa-ste  to 
useful  work)  may  be  made  as  nmall  as  we  please.  Our  question 
is,  how  ought  R  and  R  to  he  proportioned  to  make  the  ratio  of 
waste  to  work  a  minimum,  wi>h  any  given  speed?  or,  m  hicb 
comes  to  the  same  thing,  to  make  the  s|xed  required  for  a  gi%'em 
ratio  of  work  to  waste  a  minimum  ?  To  answer  it,  let  r  he  the 
ratio  of  Uie  whole  work  to  the  waste.  We  have,  by  (5)  and  (6>— 

R<'  +  Rt^'  THr 

Tot  the  sin^e'Cireait  dynamo  we  have  r  »  /,  1 

_  l^(KR)  _v_ 
R  +  R-  K'K' 
„  .     ._/VfAM5-  A')|i/ 

where  SmR+JP. 

Suppose  now  5  to  be  given,  and  suppose  for  a  moment  /  to 
be  constant.  The  priMem  of  making  r  a  maximum  with  » 
given,  or  V  a  minimum  with  r  given,  requires  simply  that  i? 
(5  -  AO  be  a  maximum ;  which  it  is  whrn  A'^^  S,  that  la,  when 

the  re<kisiances  in  the  working  coil  and  the  eiectro-ina;;net  are 
equtl.  But  in  reality  /  is  not  constant ;  it  diminishes  with 
increase  of  the  magnetising  f<.rce.  As  it  genenlly  depends 
chiefly  on  th;  soft  iron  of  the  electro-magnet,  and  tiPBipatati  1  ily 
but  little  on  the  soft  iron  of  the  moving  armature,  or  on  iroo 
magnetised  by  the  current  through  the  moving  ooUs,  it  will  gene- 
rally be  the  case  that  /  « ill,  ot/en's  paribus,  be  diminished  by 
increasintf  A'  and  diminishing  R.  Hence  the  maximum  of  r  r-  is 
shown  by  (10)  to  re]uirc  R  to  be  somewhat  greater  than  \!St 
hou  much  greater  cannot  find  from  die Tornmla,  wittiont 
knowing  the  law  of  the  variation  of  /. 

Experience  and  natural  selection  seem  to  have  led  in  most  of 
the  ordinary  dynamos,  as  now  made,  to  the  resistance  in  the 
electro-mat;iict  b.iu^  somewhat  less  than  the  resistance  in  the 
working  coil,  which  is  in  acc  irdance  with  the  preceding  theory. 

Whether  the  useful  work  of  the  dynamo  be  light-giving,  or 
power,  or  heating,  or  electro  'iietallurgy,  we  may,  for  simplicity, 
reckon  it  in  any  possible  ci  c  liy  referring  t  >  the  convenient 
standard  ca.se  of  a  cnrrcnt  throuj;h  a  conductor  of  given  resistance 
.A' connecting  the  workin.;  terminils  of  the  dynamo.  This  con- 
ductor, in  accordance  wiih  general  usage,  I  call  the  "external 
circuit,"  which  is  an  .lUl.rcviati.jn  for  the  part  of  the  whole 
circuit  which  is  cxtcrii.il  to  the  draamo.  In  the  case  of  the 
sinjlc-circuit  dynam  1  the  current  in  the  external  circle  is  equal  to 
(hat  through  the  working  coil  and  electro-magnet,  or  r  of  onr 
tMtatfam.   Hence,  by  <Aa's  hw^ 


«^*ir(3>,<iXi 


Hence  either 
or 
Hie 


(2). 

c  =  c  imRTiv 

RA"  {£  +  R+R) 
f_X'^{E  +  R  +  RTj 


^{RXyv 
of  r  s  0  is  tihat  in  whtdi 

^^JCK'{E  +  R  + 


(") 

(13) 
(14) 
05) 

(16) 


J»^<RR) 

where  /,  dCBotes  the  valne  of  /  for  <■  =  0.  To  understand  it, 
remember  we  are  supposing  no  residual  magnetism.  For  any 
speed  subject  to  (16),  the  dynamo  produces  no  current.  Wben 
this  limit  u  exceeded  the  electric  equilibrium  in  the  circBit 
becomes  nnstal^e ;  an  infinitesimal  current  started  in  other 
direction  rises  rapidly  in  strength,  till  it  is  limiied  by  eqoatioa 
(15)^  throq^  tlw  diminotkm  at  /,  which  it  pndnecs.  Tbw, 
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say 


regarding  /  as  a  function  of     uc  have  in  (15)  the  cqoftlion 
mathematically  expressing  the  .strength  of  ibe  currcat  mamUmed 
the  dynamo  wbcfi  Ui  regular  action  i*  icadied.   Usiog  (15) 
in  (lo)  we  find — 

 (17) 

which  \v  c  all  Vr.cw  forty  yc.'vr>  ag  i  fioui  Joule. 

In  the  vhum  dynamo  the  vfculc  cu-rciit,  c  ,  t.f  the  working  coil 
tiranche^  into  itrcaui',  i  tluLUijh  tlie  clcciro-magnct,  and 
^  -  (  thn  iijjh  the  cxtcrtinl  circuit,  wVf^  c  ^trcngths  are  inyeryely 
as  the  rc-i-t:inccv  •  f  thc^r  channels.  Still  calung  (he  renMuiee 
of  the  extcinal  circuit  E,  we  ihercfi  re  have — 

(R-ic'  -  <)£,  which  ^,ive^  <  =  . 

Hcnoe,  by  Joule's  original  law,  the  expenditures  of  mck  per 
luut  of  time  in  the  three  chanaeb  are  respectively 


working  e>-0  1 
etcctrO'iucBet 


He 


■  U'l 


\>\  r  the  rati 


external  diCMit 

f  the  whole  wodt  to 


(19) 


the  work  dc\cl<'j>c<i  lu  the  external  ci'tuit,  we  htv^ 
whence 


E 

~         +  if!  +  K)E  +  K  (aA'  +  A') ' 
t 

Suppose  now  It  ai>d  Ji^  given,  and  £  I  e  found ;  to  auiLe  r 
a  minimum.   The  solution  is— 

TeTT?    •     '  • 

and  thU  maVcs 

+  A'^  ,  J*'  +  Jl 


(a3) 

(35) 
(a6) 


A*  iP 

Put  BOW 

J  

(aa)  and  (33)  become 

£^^^^  .... 

1  +  e 

and  r  =  I  +  2  v'!''*'         +  ■ 

Korg'Kul  iLiiiiomy  r  must  l^e  I'Ut  littk-  ^renter  than  UOi^; 
hence  e  luu-'-t  l>c  very  small,  and  Uiercfore  af/ri^xiinatt/y 

and  r  =  I  +  2  s  V )  

For  example,  .-unpo  e  tlie  re  iil.uitc  .  if  tlic  clettro-magoel  to 
be 400 times  the  rcsi>ia[ice  <>f  thcwi.ikitig  cuil — that  i>^s4iOC — 
and  Wt  have,  apprjximately, 

E  =  20  A",  and  r  =  l  +  ,'5. 
Tint  is  to  say,  the  rc-i  tancc  in  the  extenial  circuit  i*  twenty 
timc>  the  resistance  uf  the  working  coil,  and  the  meful  work  in 
the  external  circuit  iv  approxunateqp  if  of  that  bat  is  heating 
the  w  ire  in  the  dyiMnao. 

FUKCTIONAL  METAMORPHOSIS  OB 
MUSCLES* 

'THERE  Ls  no  system  in  the  animal  !:io<-y  to  which  the  axiom 
*  of  Gucriii,  vi/  ,  that  "  function  makes  the  oru'an,"  applies 
with  greater  force  than  t-p  the  mu  cular  systeni,  Kvcry  -tuJent 
of  c  >m[)«ralive  myoloj^y  knows  that  according  to  thcu-.e  teniiired 
of  a  uiu-clc  wo  have  altcali T  s  in  its  volume  ami  r..r.n<  ctMiis, 
or  iijl''c4  ii-  tuta!  di,  a,i|  caj  niif.  -In  luld  it  -  tnrllu-r  Nfrviccs  in  ihc 
aniiiial  ccmomy  Ix:  di-.!  cn  nl  ,',11!  .  'I  ii-.  sc  arc  the  factors  tihich 
render  muscular  hi-.moli-;^;cs  1:1  uu  i-.y  ca-u-  no  difficult  to  deter- 
mine. There  is  one  change,  however,  wliitli  i-  much  n.ore 
common  than  Is  generally  bi  Utvcd,  vi/.,  the  transformation  of  a 
muscle  into  fibrous  tis-ur,  or,  in  other  words,  its  replacement  by 
a  ligamentous  stmclnre  poMessing  aliachnienu  similar  to  tbo«e 

'  AbKfiMt  of  paper  md  al  tbt  Y«rk  s'acling  of  tH*  Briiiih  AM<>ciati  n, 
bv  l>.  f.  Oiaiiushia,  M.D.,  F.K.S.B.,  Staior  Demooaimor  at  Aiaatomy. 
Valveraty  of  Edialburgli. 


of  its  muscular  ancestor.  It  mii^ht  almost  be  laid  down  a...  a  law 
that  whenever  a  muscle  cea  es  to  be  of  u^e  for  contractile  pur- 
P'  -es,  and  when,  from  its  attachments.  It  might  be  of  service  as  a 
ligamenti  that  it  gradually  in  course  of  time  bccou  es  transformed 
into  fibrous  lUsue,  and  in  handed  down  to  l  osieriiy  in  this  c<  ndi- 
lion.  Indeed  kboold  it  merely  be  a  case  of  comparative  value, 
and  kbould  the  balance  of  utility  be  in  favour  of  a  li^sament,  then 
also  will  thh  inalain6rph«is  in  all  probabUitj  take  phue.  Of  all 
adaptations  !■  the  anaeolar  f-yrtm  (hia  it  pahapa  the  most 
beautiful,  aid  hiilanaw  of  h  ire  faj  no  m  ~ 
the  fM  of  the  aiandiOok  otyttew^w^^jj, 


rare.  Thas,  in 


other  animalr,  certain  of  tbe  I 

rotts  bandih  Induhllahlv  nlaliwd  vn  soi 
although  their  obviona  niDeboB  is  oflcB  ohgcnrai 
striking  emmplea  of  tM%  howner.  ntobefenndindiefMtof 
titt  hone,  OS,  sheep^  camd,  and  their  alliep.  In  there  we  are 
nUe  not  only  to  demonstrate  with  the  Utmost  prcdsioa  the  per- 
ticnlar  muscles  Ibat  have  become  l^amentous,  but  also  the  pro- 
cess hy  which  the  change  has  Men  brought  about,  and  the 
nUionili  of  the  lran^fb^natlon. 

The  tusftntery  ligament  of  the jetlixh  in  the  horse  is  an  ex- 
ceedingly powerful  structure,  which  lies  In  the  role  of  the  foot 
{i.e.  upon  the  posterior  asj  cct  of  the  metatarsal  bene)  under 
cover  of  the  flexor  tendon''.  It  pbys  an  impoitnnt  part  in 
tlte  meclianism  of  the  limb.  Its  attachments  are  ^uchthat  it 
pevents  over  extension  at  the  fellodc  or  mcLatar^o-phalangeal 
joint,  ai  d  its  value  in  thi«  respect  is  evidenced  by  the  fact  that 
when  it  is  ruptured  the  horse  becomes  what  is  lermed  by  vete- 
rinary surgeons  "broken  do*n."  In  this  eondition  the  fetlock 
joint  sinks  downwards  towards  the  ground,  wMbt  the  hoof  ia 
lilted  forwards  and  upwards. 

This  ligament  is  admitted  on  all  handii  to  be  derived  from  the 
intrinsic  pedal  mutlcs  by  a  transfonnation  of  the  muscular 
elements  into  tilrous  ti'<^ue ;  indeed  it  l>ear>  its  hi-ti>ry  written 
ujion  it'  face.  Ainu  st  invariably  a  narrow  trcak  of  striated 
niuscu'ar  fibres  can  1  e  delected  upon  it-  superficial  siirfi  ce  v  hich 
point-  to  it-  muscular  oiijjin.  Upon  it-  dccpsurface  fleshy  filirCS 
in  {greater  abundance  arc  i/b-cr\ei),  ':  ut  thefO  are  Very  pale» 
owiiii;  til  .1  li'i^'c  a 'niixlurc  of  fatty  ti^  ue. 

T  he  iiie  lion  n  j«  comes  I'j  be-— Which  of  tbe-ii.trinsic  pidal 
mutUs  hive  cntcTcd  into  the  formation  i  f  this  liKament?  In 
making;  tti;-  iiiquiiyuc  have  ;<i  ».cc|i  tuiipjints  in  vic«  ;  (l) 
that  iM  ihc  hor-c-  llic  middle  or  third  dl^;it  is  alone  fully  drvt  lo]  cd  ; 
and  (21  tint  in  a  lypical  j.)enladi'ctyl<iu-  fin.t  tlii-  d;^it  t-  ui'plicd 
t  y  llrt.;e  inriiii-icii  u-cU.-,  \  >/. ;  a  t»  j-headcd  lltxor  iire\i-|  and  two 
al  duvi'.r-  iir  d  r.-  1  init-n  v-ii  (the  second  and  tliiid)  iu'-tilcd  nnc 
ujKin  cither  -idc  of  tlio  di|;it.  It  is  rca-i>nal  Ic  to  CMiicludc, 
therefore,  that  the  susjien  ory  ligament  c  f  the  fotl'>ck  is  derived 
from  one  or  mure  of  these  uiu-.tle-.  I'ut  iiiiie|icridcii!  remnants 
of  the  tu o  dor  al  intcru--ci  are  pre  ^  i/,  i:i  ..  I'Miion  to  the  li>;3- 
ment,  which  dearly  prove-  the  //.  i,  f  //(: »/,..//  1 1  l>e  the  -ourcc 
of  this  -tructurc. 

The  dorsal  intcrossci  in  the  foot  i/f  the  hor-e  arc  of  peculiar 
interest.  They  are  so  minute  that  they  can  exercise  little  or  no 
influence  upon  the  movemeiits  of  the  pe-.  They  are  simply  to 
be  regarded  as  vestiges  of  former  greatness,  and  as  pointing  to 
retrograde  development.  They  undoubtedly  coastitute  a  link 
in  the  soft  parts  between  our  modern  monodactylous  horse  and 
its  three-toed  ancestor.  Tbey  lead  us  back  to  a  time  when  in 
the  foot  of  this  animal  there  were  t«o  distinct  inierosseoni 
s]xices,  each  filled  Inr  a  well-marked  interosseous  muscle. 

Still  stronger  evidence  that  the  suspensory  ligament  originates 
soleljr  from  we  flexor  invit  ot  the  middle  digit  is  obtained  bf 
omking  ihm  transvcne  leettona  fhroogh  ita  tiinslancr.  We  then 
observe  that  the  apane  renuuns  of  mwrnlar  tiisiie  are  not  con* 
fhieltotesarfaeeof  Restructure, bat peneltateialo  tonidct. 
When  the  tpedmen  b  held  against  ft  dan  gmud,  t»<o  crcacentle 
opaque  owwacs  are  notion!  Tfkm  ride  hf  aiden  UsaidNlMiee. 
Tnere  mdoabtedly  represeat  tran^ga  of  the  two  heida  of  tbe 
fleaor  brevis,  out  of  which  die  ItouSent  is  dewlopcd  On  cnb- 
jecting  the  outlines  to  mierocoopM  eaandnathii^  we  find  that  they 
are  mainly  oompoaed  of  muscnlar  filires,  but  every  here  and 
there  the  continuity  of  this  tissue  is  broken  by  fatty  tissue,  in 
«hich  are  observed  transver-cly-divided  nerves  and  blood-vessels. 

In  tbe  ox,  !>heep,  and  camel  the  i-usi^ensory  ligament  perfonUS 
the  same  ofhce  as  in  the  hone.  The  presence,  however,  of  two 
digits  (the  middle  and  annular)  oompueates  somewhat  Ita  InCBior 
attachments  i  >  order  that  it  may  operate  so  as  to  prevent  over- 
extension at  both  metalars>-pbalangeal  joints.  In  each  of  these 
animals  tbe  atractnre  is  undoubtedly  formed  by  the  two  heads  of 
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Trusvene  ceetiotis  of  th«  llgwiMiil  rendtr  thk  very 


In  dtefBipeawry  rijpment  of  Ike  ox  •  oonsidamUe  ■noont 
of  Bweolnr  tbnie  i«  fonnd  npen  both  mftwes,  and  iho  tfam- 
vcne  aeetioBii  Aoir  that  this  peortntes  into  its  mbstsnce  in  the 
ibiiB  of  fsm  <imf*x  otttUnet  whidi  lie  aide  hr  side.  Tlie  fle^ 
ilim  we  Bene  ohnndent  tlmn  in  the  ease  of  the  horse,  bnt  stul 
n  eonaidcntUe  anoimt  of  fnttf  tiuae  enters  into  the  construction 
of  the  ontliiie)^  and  in  thb  are  i^ced  nerves  and  btood-vestels. 
Tkflw  fot^oamaa  an  the  ronaim  of  the  four  fle»hy  bellies  of 
the  two  ileaofcs  hrefca  which  aaa^gannte  and  tran 'form  >o  as 
to>eMatitn(e  tfie  QgiiBCBL 

In  the  sheep  net  a  tmee  of  nmlar  time  is  to  Iw  foond, 
dthcr  on  the  sniface  orin  iaierkir  of  the  ligament.  The 
fanr  ctrcnlar  ontlines  are  seen  on  transws*  jsection,  li'iwerer, 
hat  th^  ave  entirely  formed  of  fatty  tiunie.  What  i-^  of  pcculiar 
intOWSt  in  tiiis  ca«e  h  that  in  this  fat  the  nerves  and  blood- 
venek  are  still  present. 

The  camel  which  the  author  had  an  opportunity  of  CMainInK 
was  a  very  young  specimen,  and  its  foot  hid  l>ceQ  pnjftftA  hy  a 
line  gelatine  and  carmine  injection.  This  in  some  measure 
iibsiiuied  the  intimate  structure  of  the  su-^pensory  ligament.  Not 
a  trace  of  muscular  ti-^sae  or  fatty  ti5<<me  could  be  detected  either 
on  Hi  ssrface  or  in  it«  substance.  So  complete  was  its  transfor- 
mntbn  that  not  a  single  clue  to  its  ocMin  could  be  discovered. 
Tt  is  ijnite  possible  however  that  in  a  fresh  nnlajaeted  spedmcn 
traces  might  be  detected. 

The  .sasprnsory  ligament  in  these  animals  has  nndeobtedty 
lieen  called  into  eaLsience  by  the  need  for  Mich  a  slractnre  in  the 
foot,  and  by  the  comparatively  small  value  of  the  intrimic 
lamcles  from  which  it  is  developed.  The  intrinsic  muscles  of 
the  hand  and  foot  have  as  their  fii net i  >n  the  production  nf  the 
man  rapid  and  predaeaiOTements  of  the  di^^lis.  In  the  animals 
whidt  piMeas  a  mapenaofy  ligament  fuch  a  function  is  of  no 
importaaee^  whereas  a  powerful  brace  to  provide  against  over> 
cxtenaion  at  the  netatano-pfaalaiigcal  joints  is  an  absohte 
easeatial. 

Bat  the  study  of  the  raspen«>ry  ligament  of  the  fetlock 
tnggest*  other  interesting  point-; :  1.  The  process  of  tratLvforma- 
tion  of  inu'  c!e  t  j  ligament  appears  to  lie  cflrectc<l  by  a  f.iHy  de- 
generation  <>f  the  nui  -cnhr  fibres  with  a  coincident  multiplication 
of  the  c  innectire  ti--ne  ele-nent».  Here,  therefore,  i«  what  Is 
uanally  rCijanle  I  1  |  Mitl  it^cnl  rhanf^  n  nstinc;  a  morphol>)(rical 
proce*!.  2.  1'  r  I  fir  >f  ".upply  t..  the  n:u  clcs  are  apjiarently 
unaffected  by  the  cli^iip^  .  In  the  sheep,  in  which  there  is  not  a 
traee  of  muscular  ti ->h ,  ihcy  are  saea  in  the  substance  of  the 
ligaaieiit  of  a  size  relatively  as  gamt  as  ia  tbe  ox  or  horse 
3.  Tbe  pnewiiHia  of  uiBH.ahg  tiwK,  where  from  itt  nmll  amount 
It  canno*  po^-ibly  exercise  any  appreciable  iunetion,  is  peculiar. 
Toaccoantfor  its  continuius  existence  we  mu>t  of  course  sup- 
poae  that  it  remains  in  a  slate  of  tonic  oontraetioa.  The  con- 
tinoance  of  aerva  ia  the  tiganwnt  will  eaaMe  h  to  aadntaSn  tlw 
conditkm. 

SOCtETIES  AND  ACADEMIES 

Paris 

Academy  of  Sciences,  .Seplembei  12.— M.  Wurtz  in  the 
diair.—Tlie  following  papers  were  read  :— kcm:irk>;  on  .1  memoir 
of  MM.  Lcewy  and  Pengaud  on  flexure  of  tclcscoiH--.  by  M. 
Vi!l.irce.iu — On  the  comparative  qualities  of  water..!  ilie  Lsere 
.ind  of  the  Durance,  as  regards  irrijj*lion  and  pr  ivi  i  .n  of  soil, 
by  M.  <lc  Gasparin.  lie  compared  the  onai-uti.jii  ..f  tiie 
at  p>ints  where  all  the  afllaenls  were  unitcti,  anA  .it  dlllcreiit 
epochs.  Tbe  tsr.i  rivers  .ire  closely  alike  as  to  the  (iti.Uity  of  the 
slime  they  dep<jsit,  that  of  the  Isirc  being  only  a  little  more 
argillaceous  (which  sli  ;htly  favoi:rN  the  state  of  &u.  .en  if.n). 
Now  the  Durance  is  Largely  utili-ed  for  irri|;atio!i.  an  ;  (-in  ches 
the  departn:ients  of  Bonches-<ltt- Rhone  and  Va.icKi  e  c  ]  ccially 
with  fertile  s-jil  ;  and  it  is  sug^e^ted  that  a  like  lienelil  luld  be 
derived  from  the  Isere,  in  Isere  ami  Dmmc  — On  a  ne«  mode  of 
exploitation  of  mine*  of  sulphur,  by  MM.  de  U  l  our  du  Brcuil. 
They  ap|ily  the  principle  of  raisin:.;  the  boiling  point  if  water  by 
niean^  of  a  dissolved  salt.  Chloride  .if  cakiu  11  i'  ■'O  luwi ;  the 
bath  containing  66  per  cent,  of  it.  lb-  anpantu*  cmnsi^  of 
two  reetangnlar  vesseN  coupled  and  inclined.  When  the  opera- 
tion is  terminated  in  one,  tbe  Iwiling  li'iuid  is  directed  int  .  the 
Other,  which  is  previoudy  filled  with  ore.  Whil.-  li  :.i-i  inn  is 
going  on  (n4iich  Ukes  about  two  houn)  the  first  ve»sel  is  cmjHied 
aad  le-du^pd.  Oa«  furaaee  salBccs.  the  aalpfaar  ptotineed 
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very  cheap  (ahoat  five  ftaaes  a  ton)  aad  pare.   Ftt4oa  m 
positiMe  aU  the  year,  asBOsaljplmnaBamis  pradaccd;  aaAtba 
extraction  is  very  complete. — The  Secretary  called 
the  subscription  opened  for  a  statue  to  Lakanal  at  Foix  (Aiitee). 
— On  radiophony  produced  by  Umpblaek,  by  M.  Mcreadier. 
Not  ooly  is  lampblack  the  best  ihermophoaic  agent  ax 
pnsent,  but  it  is  susceptible,  Uke  sdenium,  of  pitying  the  rUt 
of  lha  dactric  photophone.   Instead  of  seleniaiiv  one  of  the 
faces  of  his  metallic  douhfe'cpiral  reeeivers,  M.  Mercadi<-r 
covers  it  frith  hunpUack.  and  thqr  give  good  eiTecu  witk 
intenaittant  solar,  electrie-K^i^  and  even  gas,  radiatioiix. 
When  exposed  in  dark  to  a  copper  plate  paduallT  heated 
with  an  oxyhydrogen  blowpipe,  no  sound  n  heard  in  tbe 
telenbone  till  the  plate  is  raised  to  a  dull  red;  then  it  gra- 
dnally  increa<cs  ia  lateniity.    The  author  is  disposed  to  con- 
sider  the  phenomenon  fhotofhenu  rather  than  a 
llie  resistance  of  these  receivers  diminshes  as  the  tc 
rises  (from  a*  or  t*  to  50°),  and  the  variation  (very  small)  ia  re- 
presented nearly  by  a  straight  line. — Explanation  of  a  contra^ 
m  doable drenlar  refraction,  by  M.  Cr  .ullebois. — Oa  the  ini^> 
netie  mctalls,  bv  M.  Gaiffe.   He  exixrlnicntcd  with  nisJcel  a  d 
cobalt,  oblaiaed  electr<M;hemically  and  variously  treated  bafare 
magnetisiog ;  some  bars  beingkept  bard,  others  annealed,  aad 
others  aimnled  aad  forged.  The  figares  show  what  a  compan- 
lively  great  eocrcttive  force  Aese  aietals  (and  especially  cobalt^ 
may  acquire  in  a  pure  state,  while  pure  iron,  obtained  by  the 
same  means  eives  inappreciable  deflections  in  the  magaetooietg. 
The  anttealea  and  forged  sample^  produced  the  greatest  effetrtt 
(the  annealed  coming  next).    Ilic  weak  ocrcitive  force  of  the 
metals  on  isyuing  from  the  galvanopUsUc  hath.  Ls  attributed  10 
the  presence  of  hydrogen  in  combination  with  them. — O 
dehfde,  by  M.M.  Henriot  and  Oeconomoides. — On  tbe 
power  of  albominoid  substances  of  blood -serum,  and  their  deter- 
mination by  circumpolari^itlon,  by  M.  Fredericq. — On  perman- 
ganate of  potash  employed  as  antidote  to  tbe  poueon  of  »er- 
tts,  faj  M.  de  Lacerda.   A  solution  of  snake  poUoo  haviag 
injected  subcuuneonsly  under  the  thigh  of  a  dog.  aad  a 
t  per  cent  solu  ion  of  permanganate  of  potash  a  few  miaot«« 
after,  the  latter  prevented  all  local  lesion  (abaceKs,  ftc) ;  there 
was  merely  a  very  slight  swelling.   In  other  cases  of  injectioo 
into  the  veins  the  permanganate  proved  a  powerfal  aatidate— > 
M.  Maumenc  communicated  accounto  of  a  new  apparatu*  for 
fractional  distillation,  and  of  one  for  Bwasnriag  the  alcobolie 
ricfaacm  of  oiixtares  of  alcohol  and  water. 
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AUSTRALIAN  ADOEIGINES 

Australian  Abori(;ines :  the  L/inguaj^es  and  Cusloms  of 
stveral  Tribes  0/  Aborigints  in  the  Western  District 
of  Victoria,  Australia.  By  James  Dawson.  (Mel- 
bourne :  Robertson ;  London :  Mftcmillan  and  Co., 

MR.  DAWSON,  a  settler  of  old  standing  in  the  dis- 
trict west  of  Melbourne,  and  his  daughter,  Mrs. 
IVqdor,  who  has  been  familiar  from  childhood  with 
several  native  dialects,  have  in  years  of  careful  inquiry 
collected  the  present  volume  of  information  as  to  the  lan- 
guages and  life  of  the  group  of  tribes  living  inland  from 
the  coast  between  Portlaod  Bay  and  Cape  Otway.  These 
tribes  form  part  of  the  native  population  described  in  the 
"Aborigines  of  Victoria,"  compiled  by  Mr.  Rro-.ij^h  Smyth 
for  the  Victorian  Government ;  but  able  and  extensive 
as  that  work  it,  die  anthropologist  eees  00  conparing  it 
with  the  present  volume  how  fnr  he  must  still  be  from 
thoroughly  understanding  the  native  institutions,  when  a 
minute  study  of  one  district  can  bring  out  so  many  new 
and  difficult  points  as  are  to  be  found  here.  Take  the 
native  marriage  laws  as  set  down  by  Mr.  Dawson.  The 
tribes  arc  split  up  into  totem-classes  named  after  animals, 
both  sons  and  daughters  belonging  to  the  mother's  classi 
and  not  being  aDowed  to  marry  withfai  it;  thus  a  Pdlcaa 
youth  may  not  marry  a  Pelican  girl,  or  a  Boa  youth  a  Boa 
girl,  but  Pelican  may  marry  Boa.  So  far,  this  is  like  the 
enofamous  ndes  found  in  varioos  otlier  ports  of  the 
country ;  but  here  it  is  fillther  stated  that  though  the 
class  follows  the  mother's  side,  the  tribe  itself  follows 
the  father's  side,  and  the  natives  are  not  alloirad 
to  marry  into  their  own  tribe  either,  nor  may  a  man 
marry  into  his  mother's  orj  grandmother's  tribe,  nor  into 
an  adjoining  tribe,  nor  into  one  that  speaks  his  own 
dialect.  This  remarkable  set  of  restrictioDS,  which  does 
not  seem  to  correspond  exaetlr  with  tliose  of  any  other 
district  in  the  world,  is  considered  by  the  tribes  who  live 
under  it  as  intended  to  prevent  marriage  between  those  of 
"one  flesh,"  and  indeed  it  hers  ida-raarriage  in  iMNh  tlie 
male  and  female  line  in  a  more  thorough  way  than  the 
known  laws  of  .any  other  Australian  tribes.  No  marriage  or 
betrotlial  is  permitted  without  tlie  approval  of  the  chiefs  of 
each  party,  who  first  ascerUin  that  no  "  illegal "  relation, 
ddp  exists.  Any  sy  mptoms  of  courtship  between  those  of 
"  one  flesh  "  arc  put  down  by  rough  handling  of  the  cul. 
prits,  and  parenu  are  apt  to  save  tlieir  children  from 
hreaking  the  law  lijr  betrodaing  them  hi  proper  qoarters 
as  soon  as  they  cnn  walk.  WTiat  can  have  been  the  mo- 
tive which  led  the  ancestors  of  these  savages  to  cany  their 
proilubited  degrees  to  an  extent  whidi  our^ysieians  wenid 
consider  practically  absurd  ?  Mr.  Dawson  speaks  of  these 
laws  as  admirable.and  plainly  thinks  them  founded  on  prac- 
tical reasons  against  marrying-in,  for  he  says  that  where  the 
prohibitions  have  been  disregarded  under  European  influ- 
ence, the  aborigines  attrilmteto  this  disregard  the  greater 
weakness  and  unhealthiness  of  their  chiMren,  and  the  in- 
crease of  insanity.  This,  however,  may  have  got  into  tlie 


subject  of  these  marriage-prohibitions  is  as  yet  an  unsolved 
problem.  This  is  better  seen  when  one  does  not  look  at 
one  particular  point,  but  at  the  system  as  a  whole,  with 
its  network  of  ceremonial  regulations.  Among  tbes^  tiie 
custom  of  avoiding  the  mother-in-law  Is  of  coarse  de- 
scribed by  Mr.  Dawson.  He  gives  the  usual  details  how, 
when  a  girl  is  betrothed,  her  mother  and  aunts  may  not 
look  at  or  speak  to  the  man  for  the  rest  of  his  life,  hot  if 
they  meet  him  they  squat  down  by  the  wayside  and  cover 
up  their  heads,  and  when  he  and  they  are  obliged  to 
speak  in  one  another's  presence,  they  use  a  peculiar  lingo 
which  they  call  "turn-tongue"  This  queer  dialect  is  not 
used  for  concealment,  for  everybody  understands  it,  and 
some  exami^s  of  it  are  here  given  which  show  that  it 
has  much  in  common  vith  tlie  ordinary  laoguage.  Should 
the  present  notice  meet  the  eye  of  Mr.  l>awaon,  it  may  be 
suggested  that  it  would  be  worth  while  to  find  out  whether 
the  "  twn^oogue  **  is  an  oki-fashioaed  dialect  kept  up 
for  dds  ceremonbl  purpose.  For  the  rest  of  the  marriage- 
customs  we  mu5t  refer  to  the  book  itself  ;  but  to  give  an 
idea  of  the  state  of  formality  into  which  life  has  come 
among  tliese  supposed  free-and-easy  savagea,  mention 
may  be  made  of  the  duties  of  the  bridesmaid  and  grooms- 
man. When  the  married  pair  have  been  taken  to  the  new 
hnt  built  for  them,  for  the  nett  two  moons  the  grooms* 
man  and  the  husband  sleep  on  one  side  of  the  fir^  tlie 
bridesmaid  and  the  wife  on  the  other,  the  new-married 
couple  not  being  .illowed  to  speak  to  or  look  at  one 
another.  The  bride  is  called  a  "  not-look-round,"  and  tlie 
pair  fai  tills  embarrassing  position  an  a  standing  joke  to 
the  young  people  living  near,  who  amuse  dwmaelves  by 
peeping  in  and  laughing  at  them. 

Among  the  interesting  questions  as  to  Australian  arts 
and  ideas  which  Mr.  Dawson  touches  on,  is  whether  they 
had  any  notion  of  boiimg  food.  He  confirms  the  general 
OfMOion  that  they  had  not,  and  states  that  there  is  no 
word  meaning  to  boil  in  their  native  dialects.  But  it  does 
not  always  follow  that  what  is  true  as  to  one  group  of 
tribes  is  true  everywhere.  Mr.  Brough  Smyth  gives  an 
account  of  the  fish-hooks  of  the  aborigiaea  in  Victoria, 
but  Mr.  Dawson  declares  that  in  Ms  disttf  et  they  were 
unknown,  though  the  native  fishermen  have  come  so  ne.ir 
angling  as  to  use  a  rod  and  line  with  a  bunch  of  worms 
for  bait,  with' which  they  pul  eat  the  lidi  before  he  has 
time  to  disgorge.  Looking  over  the  grammatical  part  of 
the  book,  we  find  the  list  of  numerals  in  the  luttive 
dialects  one  of  the  most  perfect  examples  of  tlie  way  la 
which  numerals  have  been  developed  from  counting  on 
the  fingers.  They  say  "  one  hand  "  for  5,  "  two  hands  " 
for  10,  and  so  on  with  hands  and  twenties  up  to  100. 
But  the  unusual  and  noticealile  point  is,  that  thnmh 
getting  so  far,  they  have  not  woiked  out  words  for  tiie 
intermediate  numbers  above  to,  but  fall  back  on  the 
primitive  gestures  ;  thus  they  have  not  words  for  1 1  or 
13,  Imt  diey  say  to^  and  liold  out  one  finger  or  two  to 
make  up  the  number.  Mr.  Dawson  scldnm  quotes  or 
criticises  books,  but  when  he  gives  the  fact  that  there  is  a 
native  word  for  100  he  adds  a  note  that  this  is  whefly  at 
variance  with  the  statement  made  by  >fr  E.  B.  Tylor 
("  Primitive  Culture^"  vol.  i.  p.  220)  as  to  some  Australian 
tribes  having  no  numeral  words  even  so  high  as  5.  To  pre- 
vent misunderstanding  lie  sbouki  have  pointed  out  that  the 
page  of  the  woifc  in  qneitioa  makes  reference  to  other 
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Auttralian  tribes  reported  to  have  numeral  wortk  up  to 
15  or  ad^  Bat  the  point  nised  U  well  worth  attention. 

The  statement  as  to  tribes  in  \-nrioiJ5  districts  having  r»o 
distinct  numeral  words  above  three,  and  only  struggling  on 
to  four  and  five  by  saying  "  two-two,"  &c.,  Kits  On  the 
authority  of  Europeans  who  have  studied  the  native  lan- 
guages, •ometimes  well  enough  to  write  grammars  of 
them.  Are  we  to  think  that  the  natives  generally  had 
words  for  large  numbers,  and  yet  the  Europeans  (ailed 
to  diseofirer  them?  Or,  rather,  is  it  not  oasjr  to  suppose 
that  some  tribes  raised  themselves  (poskibljr  since  con* 
tact  with  the  white  man)  above  this  low  levd  of  arith- 
nwtl^  naaldngf  oat  of  their  ooanting  00  the  fingers, 

nimieral  words  even  as  high  as  the  words  here  given  for 
100  ?  It  would  be  interesting  if  it  could  be  shown 
etymologically  that  the  terms  here  given  for  ao  and  100 
had  originally  a  material  meaning,  lilte  the  word  for  5, 
which  still  means  ''hand.'* 

One  of  the  greateit  difficulties  in  studying  savages  is 
to  Icnow  bow  fax  to  trust  or  distrust  their  assurances  that 
wliat  they  td!  b  really  thetr  own,  and  not  picked  up  from 
liBieigners.  From  this  point  of  view  it  is  worth  while  to 
look  closely  at  the  story  of  the  lost  Pleiad,  which  here 
appears  among  the  native  myths  of  the  "black-fellows." 
The  author's  friends  naturally  doubted  its  genuineness, 
but  on  further  inquiry  it  was  found  to  be  widely  known. 
The  tradition  is  that  the  Pleiades  were  a  chiefess  called 
Gneeangar  and  her  six  attendanu ;  Waa,  the  Crow  (the 
star  Canopus),  fell  hi  love  with  her,  and  finding  that  she 

and  her  women  were  going  in  search  of  white  gruVjs,  he 
turned  himself  into  one,  and  bored  into  the  trunk  of  a 
ttee,  where  they  were  sure  to  find  him.  The  women,  one 

after  another,  poked  their  little  wooden  hooks  into  his 
hole^  but  he  broke  the  points,  till  at  last  his  love  put  in 
her  beaatifiil  bone  hook,  and  he  let  her  draw  bim  out, 
whereupon  he  turned  into  a  giant  and  ran  away  with 
her;  since  then  only  six  Pleiads— the  serving-women 
—have  been  left.  Now  between  this  story  and  our 
classical  myths  there  is  a  difference.  Ovid's  veisioa 
seems  to  carry  its  origin  on  its  face,  agreeing  with  the 
fict  thnt  only  six  of  the  st.irs  in  the  cluster  are  bright 
and  plain  to  common  eyes,  so  the  myth  tells  of  a  hidden 
or  fidnt  seventh.  She  is  Merope  hiding  herself  for  shame 
at  marr>'ing  a  mortal,  or  Klectra  putting  her  hand  before 
her  eyes,  not  to  sec  the  ruin  of  Troy.  But  in  the 
Australian  talc  the  vanished  star,  being  the  queen,  ought 
of  course  to  be  the  brightest ;  so  that  there  is  little  sense 
in  the  story,  unless  Mr.  Dawson  is  prepared  to  mainum 
that  the  Australians  remember  a  time  when  dura  was  a 
Pleiad  brighter  than  the  rest,  which  has  now  vanished. 
It  woald  be  easier,  if  more  commonplace,  to  guess  that 

the  natives  got  the  idea  of  a  lost  Pleiad  from  some 
Englishman  who  had  heard  the  stoiy  at  hom^  but  missed 
thepoimofit 

The  anthropological  work  done  by  Mr.  Dawson  and 
Mrs.  Taylor  hardly  needs  praising.  It  is  enough  to  point 
eat  how  carefully,  not  relying  on  boolcs,  they  have  made 
their  own  inquiries  on  every  subject,  nnd  reinnled  tlu  tn  as 
scientific  material.  It  is  to  be  hoped  that  liicy  will  not 
cease  their  researches,  for  tliere  must  still  be  much 
valuable  evidence  to  be  gleaned  in  tbdr  district^  if  it  is 
done  wiftont  dcibqr. 

Edwau>  B.  Ttuok 


OUR  BOOK  SHELF 

A  DUtioniiry  of  Chemistry  ami  Allied  Sciences.  By  H. 
Watts,  I  U.S.  Third  Supplement  Put  II.  (London; 
Longmans,  1881.) 

Wc  have  no  publication  in  English  strictly  corrsspoodios 
to  UUb^s  AmuUm  or  thei4«ffdW  Ckmk  HFfyiimit, 
and  were  tt  not  for  this  now  gigantic  dicdonaiy  oF  che- 
mist r>-  by  Mr.  W.itts  many,  both  advanced  and  elementary 

studen'.s  of  our  science,  would  find  their  labours  con- 
siderably increased  by  the  nci  essity  of  having  to  hunt  up 
a  great  number  of  lacts  and  records  of  work  done  in 
foreign  journals.  The  chemical  record  in  ihi>  volume 
includes  discoveries  made  in  iSSo,  and  in  addition  a 
number  of  exhauitive  articles  by  Professors  Armstrong, 
on  Isomerism ;  G.  C  Foster,  on  Thermodynamics ; 
Schuster,  on  the  Spectiums  Thoipe,  on  Specific  Volumes; 
and  others.  This  pa^t  commences  with  C,  the  first  large 
articles  being  Golfaim  and  Gases,  the  latter  being  very 
complete  and  vp  to  date.  A  long  section  is  devoted  to 
Heat,  which,  with  the  article  oa  Thermodynamics,  is  very 
valuable.  In  the  portion  on  Isomerism  we  arc  very  glad 
to  notice  a  slight  but  still  important  definition,  or  r;uhcr 
lestnctionof  the  term  isoineric.  That  is,  bodies  should 
only  be  classed  as  isomeric  whcJi  their  reactions  indicate 
that  they  arc  of  the  same  type  of  structure.  This  article 
is  ot  some  length,  and  contains  the  main  points  of  the 
hypotheses  brought  forward  by  Van  rHoff  and  Lc  Bel 
and  others.  We  thoroughly  agree  with  the  concluding 
paragraph  of  the  article,  and  venture  to  add  that  prolnhly 
when  we  do  know  a  little  about  the  loss  or  gain  in  energy 
h)  the  case  of  reactiM  molecules  the  tenns  saturated  and 
unsaturated  atoms  will  cease  to  be  employed.  The  article 
dovetails  into  the  one  on  Light,  and  togetherthey  form  an 
important  fraction  of  the  book.  The  greater  part  of  the 
volume  is  of  course  taken  up  by  "organic "and  physical 
chemistry,  a  considerable  number  of  mineral  substances 
being  however  described,  the  section  on  the  mct.ils  allied 
]  to  jttrium  being  very  interesting.  The  references  to  the 
original  papers  attached  to  each  article  render  the  work  even 
more  valuable  to  those  chemikers  and  physikcrs  to  whom 
a  few  languages  is  no  difficulty.  Although  a  dictionary, 
it  is  very  thick,  and  probably  an  index  would  (ac^MCe 
the  search  after  any  particnlar  description ;  bat  the  wMt 
is  a  mfaior  one.  W.  R.  H. 


ij:ttkrs  to  the  editor 

[  The  Editor  dofs  not  ho'd  hirmtif  rtsp<itisihlt  for  sf'inions  fxfrtutd 
by  kis  xorrnl^cnden!-.  Xitthcr  ,'an  hi  undtrtake  to  rtnirn, 
cr  tf  irrrcf'cnd  '.tith  {fit  'writers  ot,  re;et'ted  I'lanusi  r  if-ti. 
A'c  rii  !t,  e  IS  tiiictn  of  aiionynious  ccmmunica/ions. 

\7Ae  J-.ditor  urgent ly  requests  eorrespomienls  to  keep  their  Utters 
as  short  cii  ?  !  I  r'  /V.  I  he  pressure  cn  his  spate  is  so  great 
Ikai  it  is  imfoisible  olhermii  to  ensure  the  afftarame  even 
nmmimkiliiMt  enUaiitimt  iHlimlinf  mud  memi /hntfc] 

The  Madeira  Barth-electric  Cloud  again 

What  a  valaable  paper,  .Mr.  Editor,  you  have  publi-hed  this 
week  from  Mr.  j.  H.  N.  Hennessey,  with  its tiiigr.xin  uf  t!ie  new 
set  of  sun-spots  «hich  broke  nut  vudtlenly  near  the  centre  of  tlie 
hun's  di>.k,  between  4b.  .md  5h.  p.m.,  on  July  25,  as  recorded 
by  the  photo- heliograph  of  the  Indian  Trigonometrical  Survey, 
under  his  alile  ch.argc,  at  Hehra. 

His  enthuitiasm  at  b.iving  loctilised  the  appe.irance  of  the 
phctiouienon  in  time,  as  u ell  as  space,  is  unexceptionable;  and 
bLs  long  exi>criencc  a»  an  ol>server  gives  his  opinion  comm.-indinB 
weight,  when  he  further  holds  forth  on  the  rarity  of  >uch  an 
occurrence,  on  such  a  ^caIc  nnd  so  ccntmlly  situated  on  the  sun's 
lii-k —  whence  its  proiiahle  v.isl  importance  for  the  physic*  of  the 
earth  and  llie  fi^>unciaiioi)s  of  a  new  <cicnce.  All  that  is  admir- 
ably true  ftn<l  suggestive  for  ihc  future  ;  but  meanwhile  I  desire 
to  claim  the  first  fruits  of  the  cisc  as  the  very  fhioj  I  have  been 
expttrin^  fver  since  I  left  Madeira  .it  niidni.;ht  on  July  zq. 

And  why  should  I  have  been  expecting  »uch  an  announcement, 
do  yea  ask?  Wall,  do  yea  remenbcr  or  letter  to  you  frem 
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Mjiloira  on  June  27  (Nature,  v  il.  xxiv.  |:.,  212,  with  a 
sequence  on  p.  237)  de-.cril)inr;  the  extnioniiiiary  cloud  that 
appcired  there  on  June  2O,  a'a-iui]i:;  all  (he  inhabitant!^,  the 
typically  "oldest  "  of  w)io  11  declared  they  had  never  seen  such  a 
cloud  a-i  (lut  before?  It  «a-,  tOL>,  in  very  trulh  a  uio;-.t  remark- 
able affair  ;  and  i^ccmed  to  mc  only  to  admit  of  full  explinalion 
as  a  peculiar  ca-e  of  the  eaith  answering  by  escape  uf  its 
interi  jr  electricity  tn  the  ■-un  ;  where,  accordin:j  to  my  own  d  iily 
solai'  diagrnm'i,  there  h.nl  just  nccarre<l  an  out  mn,t  uf  solar  I 
■poti  very  nearly  over  the  ends  of  the  sol^r  radii  thil  were  then  ! 
pointing  towards  the  earth. 

Weeks  passed  on  without  anythin;:;  I'j  interfere  with,  or  under- 
value, that  cx|>l.nati')n  ;  uhcii  1  ■  '  mh  |'.i)y26  (the  very -Auie  day, 
run  ludy  enough,  of  the  next  ino:iih)  .inoihcr  cl  lud  appeared 
(jvcr  Madeira,  of  just  the  -imr  peculiar  phy  ical  character  an 
that  of  June  26,  "Why,  '  were  inclined  nuny  viiitors  to  ask, 
"is  thi>  kind  of  cliud,  in  -jiitc  of  the  a^scvcrationi  of  the 
'  oldest '  inhabitants,  no  very  great  rarity  after  all  in  this  part  of 
the  world?"  There  had  l^en  certainly  thus  two  ca-e^  of  it 
occurring  with  a  \ct\  slnrt  interval  l)ctwccn  them  ;  but  ncvcr- 
thele^s,  I  wa^  ineliiie  l  respect  the  as^crtimsof  the  grcyl)car<K  ; 
and  said,  "  Suaietliing  unu-ual  iiiu  t  a:;n!n  have  hap]>encd  in 
the  sun;  bat  as  my  observat  iry  v  .1-  li-;;iantled  on  July  23,  and 
the  component  parts  of  it  packed  up  ready  for  shipment  on  luly 
25  and  26,  1  had  n  >t  then  any  knowled^^c  of  what  it  might  tc. 
Now,  however,  --eo  h  nv  jicrfectly  Mr.  Hennessey's  Indian  siUr  | 
phot  igrjphi  fulfil  a'll  lha;  was  required  to  make  this  second 
Kladcira  claud  pben  niit  n m  an  exactly  similar  co^inical  ca^e  to 
that  of  its  mcnsual  piedcces  -  ir  ;  or  to  testify  that  an  cxt^a  irdiuary,  | 
unusual,  msst  sudden  (jiit'ireak  of  >-olar  spots  did  take  place  over 
the  very  part  of  the  sun"v  sarface  turned  towards  the  earth  late 
on  July  2$,  and  uithin  tweiity-f  >ur  hourt  afterwards  the  earth-  , 
electric  cl  m  l  made  its  appearance  abtm  Madlin,  where  it  was 
ihm  noted  in  niy  jxickct  journal : — 

"Tuesday,  July  26. — During  this  afternoon  there  wa?  a  great  I 
clottd-stnicturc  fo-mcd  to  the  west,  with  all  the  characteristics  of 
SBOath-rimmed  lent  cular  strata  under  strata,  and  the  toptn  jst 
visible  one  breaking  out  into  fringe*  of  cirr  i-cmmili,  that  markcil 
the  still  grander  cloud  of  Juie  26."  This  one  wav  however  very 
splcmlid  after  sunset,  and  when  the  red  tints  thereof  had  faded 
from  it  they  were  replace  I  by  the  richest  and  purest  brown«,  of 
the  Inirnt-uaibcr  variety,  I  have  ever  beheld  in  the  sky.  The 
cloud  was  vertical  over  the  lower  .southern  !■!  i]>cs,  almost  the 
southern  sei-sbore  of  Madeira  ;  not  over  the  high  peaks  of  the 
island,  in  so  far  at  once  pointing  to  a  different  origination  from  Dr. 
Muirhesd's  (of  CambuM.mgl  cloud  in  NATt'RE,  vol.  Txiv.  p.  237.  1 
That  cloud  was  an  affair  pkiinly  of  the  cold  of  a  sniw  covered 
mountain-top  in  Britain,  and  is  ju  t  such  an  ordin.-u^  local  ]iro- 
duction  as  any  one  can  sec  for  a  la^gc  part  of  the  year  on  the 
South  African  bills  round  about  Table  Mountain  and  Table  \ 
Bay — whenever  the  s  mth  east  trade-wind  blows  over  that  country. 
For  there,  day  after  day,  it  proiluces  very  clum?y-shapctl  masses 
of  vapour  either  on,  or  vertically  over,  the  tops  of  the  hills, 
according  to  their  respective  absolute  clevatiotis.  But  never 
once,  durir.;;  ti  ii  year>,  did  1  ■-eo  any  approach  i;i  the  arran;.;c- 
menl  of  the  constituent  jwticles  of  lho-»e  clouds  to  the  neat, 
refined,  peculiar  shapes  of  what  formed  the  most  consjiicuous 
characteristic  of  the  two  succes-ive  Madeiran  earth-electric  clouds 
of  June  26  and  July  26.  They  had  each  been  preceded  by  as 
peculiar,  at  rare,  a  central  outburst  of  solar  activity,  and  probably 
required  no  less  for  their  due  manifestation,  as  well  as  the  per- 
formance of  their  functions  in  co&mical  electric  radiations  and 
Mtehama.  Piazzi  s.mvth, 

Astronomer -Royal  for  Scotland 

15,  Rofat  Tamw^  BdUbnili,  Sqitanibcr  30 

AiMilem  Cretaceoa*  Flon 

T  HAVF  only  ju-.f  read  Prof.  Newherry's  clear  and  concise 
account  of  the  American  Cretaceous  series  (NATURE,  vol.  xxiv. 
p.  191).  I  regret  that  1  a;n  still  unable  to  agree  with  hiin  that 
the  relative  ages  of  American  and  Kuropean  CretaceoU'.  Ijeds 
are  satisfactorily  correlated.  1  should  not  again  venture  to  iiiiist 
so  strongly  on  what  must  seem  to  Dr.  Newberry  to  be  but  an 
individual  opinion,  except  th;ii  he  seems  to  ex{)ect  a  reply,  and  I 
have  further  mme  new  evidence  to  bring  forward.  Of  my 
opinions  the  one  to  which  he  ta'r-e,  most  exception  seems  to  be 
that  "  no  American  or  Euri>|>f.ui  -o-aiUed  Cretaceous  land  flora 
can  be  proveil  to  he  a.s  old  a.  nur  White  dudk.**  It  il  this 
statement  therefore  which  I  most  substantiate. 


In  America  the  plant-beds  of  Vanco  ivrr's  Uland  contain  many 
Angiaspcrms,  and  are  said  to  be  of  the  n;^e  of  (he  J  latilt  i>r  Up)i<r 
Greensand,  and  t  le  I'akota  group,  which  hasyicldcil  i  ne  hundred 
distinct  species  of  Angiospcrms,  is  said  to  be  older  than  our 
Chalk.  The  Colorarlo  group  is  said  to  represent  not  ^nly  our 
Grey  and  White  Cha'.k,  but  the  Ma'-tricht  beds.  Even  the 
Laramie  group  or  "  I  i.piite  scries"  is  pLaced  in  the  Cretaceous 
system.  I  have  unfortunately  not  the  books  requisite  to  re- 
examine critically  the  American  evidence,  and  must  therefore 
c  infine  myself  1 1  stating  th.Tt  w  hich  on  this  side  of  the  Atlantic 
tend,  !■)  show  the  rrli-^ve  a^c  <if  the  American  series  to  I'f 
very  consideralily  ovcrc-tiniatcd.  I  \\ould  propose,  however,  to 
I'rof.  Ncwl-crry  an  exchange  of  the  more  abundant  Cre'aceous 
iiit>lUi-ca,  in  order  that  they  may  lie  compared  together;  after 
wliicij  1  might  |X)isibly  find  iny-clf  able  ti  vi-it  some  of  the 
American  sections.  This  I  .should  the  more  like  to  do,  as  I 
hanpen  to  \>c  acquainted  both  with  the  Cretaceous  and  Eoccrrt 
nioliu  c  I,  and  with  the  floras,  of  England — the  very  evidence, 
in  fact,  upoa  whidi  the  respeclh*  «gw  of  the  mtIm  h  to  bt 

decided. 

In  the  first  place  I  am  al'le  to  assure  Prof.  New  berr)- most 
positively  that  on  ]>lint  evidence  -he  1  aramie  series  mu-t  be 
liracketed,  if  anywhere,  v»i:li  ur  MiiiMe  Ki>ccne.  Not  only  it 
the  facies  of  the  ilora  identical,  but  l  icntical  species  appear  in 
b  ith  continents  in  these  serie-.  I  cann  it  vet  ;,'ivc  a  IiM,  1  ui  I 
would  particularly  point  to  such  highly  characensiir  species  as 
L)fg«Juim  Kaulfuai,  I  leer  (-yn.  nfuropu-r-idc,  Lesq.),  and 
Anemui  suhtretatca  (Sai>orti)  (^yn.  Gymncj  annna  Ilaydenii, 
Lesq.),  which  were  identified  by  Le-quereux  LitLi-elf  after  com- 
parison with  actual  si^eciinens  which  1  forwarded  to  hitn. 
These  are  fully  described  in  the  I'al.Tontographical  .Society's 
publicati  ms,  which  1  ho;ic  I'rof  Newberry  will  glance  through. 
We  have  beyond  all  question,  in  the  fir-t  stage  of  the  great 
"  I.i^nite  scries,"  a  common  line  to  work  from,  and  the  age  of 
this  line  is,  as.suredly,  according  to  the  plants,  that  of  our 
Middle  liagshot  .iSeries.  Below  our  Middle  Hagshot  there  is,  in 
France  and  Kngland,  a  va^t  .series  of  Eocene  dep<  sit^  containing 
many  distinct  floras  of  most  dissimilar  types,  and  ab  ml  which, 
in  many  cases,  scarcely  anything  is  known.  Even  at  the  lasc  of 
the:-c  \\c  arc  very  far  from  the  age  of  our  Chalk,  %vc  have  still 
an  ob'-cure  scries  of  local  deposits  which  to  some  extent  bridge 
the  gap  between  our  .'^cconda^y  and  Tertiary  periods.  Some  of 
the  most  noted  of  these  depo-its  I  have  recently  visited. 

The  highest,  I  l>elieve,  of  these  so-called  Cretaceous  beds  in 
Europe  is  the  coral  deposit  of  Faxoe.  Its  solitary  claim  to  be 
considered  of  Cretaceous  a<fe  is  a  Plturotomaria !  It  has  no 
Ce|  lial  q'  ;ls  except  Nautilus  and  A/uria  tic-za^,  and  not  even 
the  ]K:rsistcnt  /iiofrramui.  Except  Pkurotoinaria,  the  moliusca 
are  all  more  of  Eocene  than  Cretace-Tus  type.  Cy/'mas  are 
abundant,  and  there  is  a  Milra,  Trilon,  I'oluia,  TiirHnella,  a 
Kosteilaria  and  Ampullaria,  &c. 

In  the  underlying  "  Faxrrlagct  "  the  Cretacemis  element  is  rein- 
forced by  /iaculilfs  and  Staphites.  In  the  Greensand  of  Bom- 
holme,  J'tlfntHiUs  and  lucxeramus  .arc  added  ;  and  finally, 
in  the  Chalk  of  Mocn,  a  smo  ith  Amn:.^>ii.'f,  one  or  more  large 
Hixmiirs,  and  a  variety  of  other  Cretaceous  types  appear.  We 
have  thus  a  clear  passa;^e  downward  into  the  Cretaceous  series  ; 
but  even  the  age  of  the  Moen's  Chalk  is  not  quite  definitely 
known,  for  the  supposed  Relemnitdia,  which  apimrcntly  fixed  its 
zone,  is  In  reality  a  BdemniU.  A  few  forms,  however,  seem 
to  l:n-.  it  '-lik;htly  wUh  the  OtaKUUd  of  Ammv  iHiMoage  I 

shall  n  iw  consider. 

The  highest  of  the  Aachcnian  scries  is  Chalk  with  flints.  Tn 
this  molloica  are  few  ;  but  this  is  of  less  imjxirt.Tnce,  since  the 
Chalk  re-,ts  upon  Green-.and,  in  which  tl^ey  ab  ainJ.  1  lie  fossils 
are  in  much  the  same  cnmiiti  m  as  at  Hlact;d.mn,  and  among 
them  are  rib'sut  sixteen  a|  i-nn  ■.' ly  Gault  and  lilackikosn  ipecics. 
The  greater  part  of  the  latter  are  however  carried  up  into  {t>ur 
Grey  Chalk,  where  they  cea.se  imply,  as  far  as  we  know,  lie- 
cause  the  sncceeding  beds  were  not  fitted  to  preserve  them. 
These  shells  are  iiiixeti  with  others,  about  thirty  specie,,  of 
Terti.ary  aspect,  including  tWii/a,  Afurex,  Turbo,  Fu^w,  I'yruhi, 
I^i-rscnui,  liulla,  Turrilfl'a,  Corbulti,  Tdiitui,  Cyllrri-.j,  t  ii,  itui, 
Pectuncului,  &c.,  and  Chn'agtUa.  The  ]>rcNcnce  of  HtUi-mnitdIa 
mucronata  and  B.  quadrata,  together  w  ith  Baculitfs,  also  pciint 
to  its  being  at  least  y<iunj;er  than  the  Lower  Chalk.  Below 
these  arc  the  .sands  with  I.lic  ilylcdons.  The  flora  these  contain, 
while  mainly  unlike  that  of  the  Eocene,  posses.se-.  nevertheless 
some  types  of  leaves  which  appear  identical  with  F.iiccne  forms 
•od  is  of  the  highest  importaitce  in  compuing  the  Amcricna 
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 laaadBoticfcrloflieliiLstricht  beds,  ex  ccpt 

to  aOOM  Alt  «  BdMam  of  TartiuT  uul  Cretaceous  types  of 
iMMimt  li  ilw  aiqMRllI  in  Uwm.  Ooe  dncumstaDce,  however, 
Imhh  flw  ^titat  w  die  evidence  preaented  by  the  mollu^ce  and 
dit  flon ;  we  are  to  little  acqvaialed  with  eitlier  the  Gutropods, 
Cimjrmria,  or  the  pknU  of  the  White  Chelk  age,  that  it  U 
venibk  then  nnbave  iadimd  aoic  to  Tertiaiy type*  than 
mote  of  th«  GiOT  Chalk  wmld  lead  ns  to  taspect. 

I  ballma  dut  1b  the  American  Cretaceous  molluscous  faunas 
ttov  is  predietj  die  ame  mingling  of  types  described  above, 
ud  if  ao»  Oqr  ihMdd  nnly  be  bracketed  together,  rather 
unwilh  «v  NeoeoiBiaii  Geolt,  or  evea  Grey  Chalk,  which 
pnwnt  ae  aoA  mixture  and  contain  few  Tertiary  types,  ex 
eept  ia  njmportut  groups,  as  Dentalium.  Further,  we  mast 
Miowrlpok  the  oft-Rpcaled  negative  arguments  (hat  wc  hnve 
"  ~*  'ijj  jfiurope,  an<l  iliAt 

in  Aokerica  thnr.  in 

 LS,  »  far  as  I  gather,  a 

 *  tlM  0«»  put  of  which,  the  Laramie, 

ontefindwliiddk  Eawn^nad  |  think,  before  correlating 
tfMmaintewithtU  older  CMtaeeoaa  beds  of  Europe,  with 
wuca  neitlicr  tiieir  Cmhm  nor  Hon  agrees,  the  position  occupied 
inOe  Aawrieuiairiea  bf  OooMer  BMene,  and  the  transition  Ms 
which  I  lum  enuMCtted,  40011  be  as  far  as  possible  ascer. 
^Wd.  ne  nnllar  la  Ohis  atOl.  and  most  lemain  for  the 
pnacat^  m  aa  oaaotiafiBclacy  itate ;  but  the  importance  of  re- 
mnins  all  doobt  as  to  the  leiatlve  position  of  those  American 
beda  which  have  jiddad  ndl  nacnificent  palteonlolocical  data, 
od  ofthe  nm  tooieal  Britiaii  atrata,  is  so  (reat  that  1  booe 
Piarf.  Ncobecij  wDl  aot  kt  the  aobject  drop. 

J.  S.  GAsmm 


BO  dieotyiedoBOItt  phala  of  these  ages  in 
AmwMh^       aMf  haw  aarvived  longer  in 
Earape.  Tbo«^eaariaatBAnMrkaiorms,: 
aatotal  soaaaBae.  tha      of  na  nut  of  wh 


•AKWnoil  of  the  ataaMoa  In  some  portion  of  the  flowers 
ooennin  Anraot speeiea  of  the  genus Dianthus.  D.  tuprrbus 
hasbeeo ahowa  to  be  gynodicedoos  ia  ar  work  on  "  Alpen- 
Unm"  (p.  aoa^  F^.  70).  D.  idtmdts,  the  only  species 
fWWyaearlJpiMladt,  heaknly  baMl  waminfd  by  myself,  and 
aaa  been  nana  wder  eoMato  otKnoatamces  to  become  gyno- 

moneecKMS  and  ffnodlaBeiOW.    Of/).  Carlhunaiuyu,n  among 
J*7^<jwerajg,  atuka  aeat  aia  bum  Thuringia  by  my  brother, 
)  two  pfOdadac  IcauJc  flowers  with 
D.  Aawahr  aaar  Lippstadt  ofTers 
I  Jknnepiiiw^ttiai  to  pawdicedUm. 

Bptfon^nrovod  noterandroa^,  wit? 

 c   .J  ead  itWMa.  la  the  grass-grown 

dope  of  a  sandy  hiU  ("die  Weinbeice^  likewiae  alfatcma  pro- 
duce proterandrons  flowers,  bat  «a  many  atama  the  stamens, 
aJtboa^  emetsing  above  Oe  patab  htfaie  the  development  of 
tbe  atyies  and  stigmas,  \m  dinlaidied  widtiah  anthers  aot 
opening  at  all,  and  containing  only  some  shrivelled  pollen  gnins. 
Laatly,  in  a  barren  sabolous  locality  ("  Schutsenplatz  "}  many  of 
the  ttaas  prodoca  female  Howersi,  with  stamens  aborted  ia  the 
••■•■^^wAowalB  Ari</<r*i«("AlpenMnnien,"  Fig.  vod), 
ndmK  nnfreqnctly  snch  Ymale  flown  and  pioia^a&M 
Itcra^lBodileoBeaaMl^ 
I'W**dt  HniCAim  MOixu 


Wilhela  MiUler,  there 
fieatly  aborted  nan 
wteresttng  gradatioaa 
Oa  the  border  of  a 

myself  all  flowers, '  

normal  development  of 


Dr.  Dobcrck,  who  ha«  paid  particniar  atteaikB  toeoloar  in 
hts  observations  of  DoaUae,  haa  kindly  sent  toe  the  following 
lUt  of  red  staxs  foand  Igr  him  m  iSto.  The  fint  column  (rives 
the  number,  and  the  socood  and  fUnl  the  noailioa 


the  fi.D.  I— 
lieu 

+  4*|W 

yiypo 
ao-im 

36-aaso 
33*4456 
ao*S386 


h.  ». 

S  7  ...  4  S9 
3  IS  ...  ±<4 

7  40  ...  S  4* 
\  13  ...  ao  4a 
aa  13 

a6  2 


6  t 

"  37 

22  6 

«3  45 


33  S3 
ao  51 


poailions  (for  1S55)  in 

Datr  in 
1880. 
..  Jan.  30 
..  Feb.  8 
•■    »  14 
14 
14 

..  March  8 


Red  ■•• 
Gloarincred 
Roddy  ... 
Fkle  lad  ... 
Pale  red  ... 
Red... 


*  Dr.  Doberck  do 
ptobably.  «4*-39i. 


Aii«ie.tallti 


lo 


Dr.  Doberck  remarks  that  the  two  stars  on  both  sidOB  of  9 . 
{onis  are  pale  red  ;  and  in  Coma  Btr.  aod  SOttth  of  it  01*  SCWCnl 
rudvly  Htar^.  J.  ftBMIlTGHAM 

IdiUbrook,  Tuam,  September  18 


Benbi7  RalBfidl  and  Nile  Fleoda 

In  looking  over  data  of  ihc  rainfall  at  Bombay  and< 
them  with  the  ebb  and  flow  of  the  Nile  for  the  corresponding 
years  from  1^40  to  iSSo  inclu-ivc,  I  was  .^o  struck  with  the 
similarity,  almost  identity,  of  magnitudes,  that  I  have  been  It  d 
to  copy  them  out,  and  pcrhajis  yon  may  consider  them  worthy  of 
publication  in  your  moi>t  valuable  jciurnal.  Wiihm  a  fr.tling 
fraction  the  \\hitlc  of  the  annual  r.unfall  .1  li  ri.!  .ly  ha;  j  rn^  in 
the  months  of  June,  July,  Au^u-t,  and  Sciitcmbcr.  Vcy  r.irciv 
a  little  falls  in  May,  jitrhaii:^  a  little  more  frequently,  (Jinc  .  i 
October,  but  these  small  ouantities  but  slightly  augment  the  sum 
total,  lliey  aretodedednthefoarBNOtHPletelitalhefcllow 
ing  table : — 


Ye«r. 

ainfall  of 
e  and  July 
Bombay. 

it  s 
•2.-.  a  J 

c  3 

rest  ebb  of 
»  Nile. 

( 

■s  ? 

M 

|i| 

•al 

1  inches. 

- 

I 

fat. 

»|49 

745 

8816 

118  88    -  oil 

;  .•«4 

22-31 

95*4 

1850 

365 

43" 

-  -001 

1-64 

18-47 

69-8 

1851 

777 

101-3 

106-14 

-•013 

1-8 

23*13 

63* 

185a 

49*59 

60-25 

75*46 

-  -004 

a  59 

•6*73 

1853 

52-71 

61-27 

69*65 

+  -COS 

,1 

33-01 

38-5 

1854 

5523 

7443 

89*79 

-005 

33-81 

31*0 

1855 

2498 

28  13 

35*io 

+  -015 

a*8s 

16*5 

7-7 

1056 

5a  40 

6293 

71-08 

-  003 

«"3 

32-81 

5*1 

1857 

38-93 

60-93 

79**3 

-  -001 

1*42 

18-7 

23*9 

1858 

379a 

49*37 

61 '9 

+  -003 

■32 

1952 

1859 

5986 

75*57 

81-84 

+  003 

•29 

19-65 

i860 

S7<9 
66-43 

66-88 

7465 

-003 

■08 

23-44 

94*i 

1861 

102-95 

106-08 

-•oia 

1-8 

avja 

777 

1862 

38-35 

62-0 

76-56 

- 1026 

1-8 

1653 

61-0 

1863 

SS -33 

718 

80-33 

-•017 

4'«3 

at '78 

45*4 

1864 

39  3  7 

S«"39 

56-60 

+  "033 

4-S9 

I4"43 

45-2 

1865 

30 -6 

69-61 

73-46 

+  -002 

3*11 

i8-«7 

3«*4 

l8«6 

64<3 

88-5 

92-39 

+  013 

2-54 

33'a 

•a 

1867 

44  93 

62t>6 

73  57 

+  -015 

2  29 

193 

1868 

47«3 

71-78 

78*43 

+  027 

2-16 

17  1 

36| 

1869 

58-49 

87*a 

+  •005 

1-57 

ajvi 

78« 

1870 

53  39 

64-48 

-•oia 

1-88 

aa-81 

1871 

3037 

3933 

47-a 

-•004 

3*29 

ai-98 

113-8 

1872 

7I"2I 

67-61 

-  -014 

«*23 

22-7 

997 

1873 

%^ 

67  54 

7561 

8742 

+  -002 

1-64 

«9'3S 

677 

1874 

715-78 

9356 

+  -ooi 

•9S 

43-i 

187s 

42  79 

5870 

88-08 

-0 

arS 

18-9 

1876 

40-87 

52-8t 

58*93 

+  -007 

- 1-«8 

21-37 

1877 

5»*99 

55  9 

7096 

+  -037 

- 1  96 

16  s 

1878 

73*73 

95-63 

123-1 

-  -on 

-  72 

26i4l 

1879 

3695 

66-22 

73-4 « 

25-03 

1880 

3879 

43  55 

71-23 

21-45 

Tlie  floixls.  of  tlic  Nile  arc  mainly  cAi;-cd  by  the  hciN-y  rains 
which  descend  up  m  the  hi^h  tablelands  of  Abysj.iiiia,  .i  ran'^'e  of 
mountain-,  on  the  opposite  side  of  the  Indl.m  (Ocean  (o  that  of 
the  Ghauts,  but  ixir.iUol  to  them  and  under  the  same  lat.tudes. 
The  inference  tu  be  drawn  is  obvio««.  The  great  south  s*  c-,t 
miiU-non  uhi.;h  s»ce]>--  over  the  Indian  Ocean  in  the  summer 
months  pr  Kl',;cr,  a  like  (  ffect  in  both  cases,  inducing  fertility  and 
plenty,  nlikc  'ni  the  [il.-ims  uf  the  Concan  of  Indi.t  and  the  I)elta 
of  Ej^'vpt.  I:  may  l;c  mentioned  that  the  l.iwcst  ebb  of  the  Nile 
.ilwnys  happens  in  June,  and  the  highest  flo>:id  alumt  the  end  of 
Scptemticr  and  the  l>eginning  of  Octol^er.  I  have  incKi  led  in 
the  t.iblc  a  coUunn  showing  the  variations  of  the  mean  baro- 
metrical prc^^ure,  and  a  column  giving  Wolf's  obf^ervation  of 
sun-spots,  (aUcn  from  NATtJRt,  vol.  xxi.  pp.  477-82. 

HoiOAN  Banauv 

Port  Said,  September  8 
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THE  L\'TERXAr/ONAL    EXHIBITION  AND 
CONGRESS  OF  ELECTRICITY  AT  PARIS  » 

II. 

THE  most  crowded  place  in  the  Exhibition  is  the 
ThMtre  de  I'Op^ra.  }lere  from  eight  to  eleven  on 
three  evenings  in  the  week  arc  to  be  seen  four  long  queues 
waitli^  for  tEeir  turn  to  enter  one  of  the  four  rooms  where 
the  mysterious  music  is  to  be  heard.  Rouod  the  walls  of 
each  room  are  hung  telephones  in  pairs,  tome  twenty 
pairs  in  all,  and  the  same  number  of  persons  are  admitted. 
Ob  putting  the  telephones  to  your  ears  you  hear  the  music 
which  is  teing  performed  at  the  opera-house  more  than  a 
mile  disunt  Some  of  the  singers  seem  to  be  on  your 
light  hand,  others  on  your  left,  and  it  sometimes  happens 
that  a  particular  voice  is  quite  piercing  in  its  loudness. 
There  are  in  fact  ten  transmitters  disposed  along  the 
front  of  the  stage,  near  the  footlights,  and  ten  wires 
leading  from  them,  two  of  which  are;  connccteJ  with 
the  telephones  intended  for  your  two  ears.  Special 
ptccautions  are  taken  to  prevent  the  action  of  the 
ctaasmitters  from  being  disturbed  by  the  tremors  of 
the  boards  under  the  feet  of  the  actors,  the  transmitters 
bdag  MMortad  on  india  rubber  and  loaded  with  lead. 
The  tdepboaic  apparatus  employed  is  diat  of  the  Ader 
system. 

The  greatest  novelty  as  regards  principle  is  exhibited 
in  Dolbear's  telephone,  in  the  United  States  department. 
The  receiver  has  no  magnet,  but  has  two  parallel  metallic 
plates  near  together,  and  electrically  insulated  from  each 
other.  One  of  them  is  connected  with  the  line  wire,  and 
the  other  (in  the  specimen  here  exhibitcdj  with  the  return 
wire.  These  two  wires  are  connected  with  the  terminals 
of  the  secondary  coil  of  a  small  Ruhmkorff  at  the  sending 
sUUion;  and  the  voice  of  the  speaker  produces  variations 
in  the  prinuuy  cnnent^  on  the  usual  plan  of  varying  the 
reststaace  in  the  drciA  of  a  local  batteiy  hy  variations 
of  pressure.  The  secondary  dreult  fs  sot  completed, 
inasmuch  as  thetWo  plates  do  not  touch  ;  but  the  oppo- 
site electricities  which  are  transmitted  to  them  attract 
each  other  on  electrostatic  principles,  and  the  plates  arc 
thus  made  to  vibrate  in  unison  with  the  voice  of  the 
speaker  at  the  sending  station.  The  instrument  exhibited 
ii  very  effective,  and  reproduces  a  whisper  with  greatly 
incMased  intensity.  It  is  claimed  that  this  invention 
does  away  with  the  disturbance  experienced  in  other 
tdephoneafirom  cnneats  in  neighbouring  wires,  inasmuch 
as  such  cnnents  vrill  not  affect  the  attractioa  between  the 
plates.  We  shoold  add  that  the  instminent  exhibited 
spealcs  teirly  even  when  the  plate  next  the  ear  is  discon- 
nected from  the  wire  intended  for  it,  but  of  course  less 
luiu.ll;,  than  when  the  connection  is  in.i-lc.  Thii  is  just 
wiiat  one  would  cx])cct  from  electrostatic  attraction, 
the  attraction  of  a  chai  L; -d  for  an  uncharged  body 
being  less  than  that  between  two  bodies  oppositely 
chained. 

We  have  had  an  opportunity  of  seeing  the  system 
adopted  by  Mr.  Edison  for  the  measurement  of  the 
quantity  of  electricity  consomed  in  each  house  which 
■eoeives  a  supply  from  one  of  his  mains.  A  definite  pro- 
portion (one  thniiwadth  part)  of  the  whole  cunent  which 
goes  tfaroagh  the  house  is  shunted  through  a  cell  containing 
two  copper  plates  in  a  solution  of  sulphate  of  copper.  The 
positive  plate  loses,  and  the  negative  plate  gains,  an 
amount  of  copper  exactly  proportional  (o  tlie  quantity  of 
electricity  which  passes.  There  are  two  such  cells  in 
scries,  one  serving  as  a  check  upon  the  other,  and  the 
whole  arrangement  is  kept  under  lock  and  key,  to  be 
opened  only  by  Mr.  Edison's  agents  when  they  come 
round  to  inspect  the  meters.  As  the  lamps  supplied  (of 
a  given  type)  are  almost  precisely  alike  in  their  resistance. 


and  the  current,  when  flowing,  is  always  nearly  the  same, 
this  arrangement  gives  a  practically  accurate  measure  of 

the  illuminating  power  supplied. 

Much  interest  has  been  excited  by  the  exhibition  of 
three  magneto-electric  machines  constructed  by  Prof. 
Pacinotti  of  the  University  of  Caghari.  One  of  these, 
constructed  at  Pisa  in  i860,  is  the  earliest  example  of  the 
principle  of  the  ring-shaped  armature,  since  embodied  in 
the  machines  of  Gramme  and  Brush.  It  was  Oilgbiany 
constructed  as  an  engine  to  be  driven  by  a  cuntnt  from 
without ;  but  it  was  also  used  as  a  generator  of  ckcli'Id^r» 
and  both  these  uses  of  it  wen  described  in  a  paper  in  the 
Nm9V9  CimiHto  ui  1864.  The  nwchuie  contahis  an  htm 
ring  like  an  anchor  ring,  round  successive  portions  of 
which  are  wound  coils  of  insulated  copper  wire  in  de- 
pressions cut  in  the  ring  to  receive  them.  The  inter- 
vening portions  of  the  ring  are  thus  (as  in  the  Brush 
machine)  enabled  to  come  very  nearly  into  contact  with 
the  surrounding  tixed  magnets.  These  consist  of  two  half 
rings  which  are  the  pole  pieces  of  two  straight  electro- 
magnets. The  coils  above  mentioned  are  connected  in  a 
series,  and  their  junctions  are  hi  connection  with  the 
several  segments  of  a  comnuttator,  as  in  the  Gramme 
machine. 

The  second  machine  was  constructed  in  1873,  and  de- 
scribed in  die  AWmw  Ctmemto  in  1S74.  It  is  a  generator 
of  electricity,  of  the  kind  now  known  as  the  shunt 
dynamo,  that  is  to  say,  the  current  generated  is  divided 
in  parallel  circuit  between  the  fixed  electro-magnet  and 
the  external  resistance.  This  is  done  by  means  of  two 
pairs  of  brushes  making  contact  with  different  sections 
of  the  revolving  commutator.  The  ring  is  replaced  by  a 
flat  cylinder,  across  which  the  successive  coils  are  wound 
in  depressions  made  for  the  purpose,  the  directions  of 
winding  being  the  same  as  in  Siemens'  continuous  cur- 
rent machine,  which  was  invented  about  the  same  time. 
The  connecdoos  of  the  successive  coils  with  one  another 
and  with  the  segments  of  the  comowtator  are  the  sane 
as  in  the  fint  machine- 

The  third  machine,  which  was  constructed  in  1S7S  on 
a  model  dating  from  1875,  is  of  a  type  of  which,  so  far  as 
we  know,  it  is  the  only  example.  The  idea  of  it  is  taken 
from  the  well  known  experiment  (Arago's  rotations)  in 
which  a  revolving  horizontal  copper  disk  causes  a  large 
magnetised  needle  balanced  aoove  it  to  revolve  in  the 
same  direction.  The  explanation  of  the  effect  was 
first  given  by  Faraday.  It  depends  on  the  action 
of  a  current  generated  in  the  copper  disk  by  its 
motion  in  the  magnetic  fidd  due  to  the  needle.  The 
strongest  current  Bows  along  that  duoneter  which  is 
parallel  to  die  needle,  and  the  current  is  completed 
through  the  circumferential  portions  of  the  disk.  Pacinotti 
virtuijly  cuts  .away  all  except  the  (!ia:netr.Tl  portion  and 
one  of  the  two  circumferential  portions  ;  in  other  words, 
he  takes  a  wire  and  bends  it  into  the  shape  of  the  letter 

0.   This  is  one  convolution  of  his  revolving  coil ;  the 

next  is  like  the  same  [)  tilted  a  little ;  the  next  is  tilted  a 

little  more,  and  so  on;  so  that  some  of  the  convolutions 
have  the  positions— 

/)o^G(7«=>«='  D 

the  straight  part  of  the  wire  passing  through  or  nearly 
through  the  axis  of  the  coil,  and  tlie  curved  part  being  in 
the  circumference.  There  is  no  room  for  a  core  in  the 
ordinary  senses  as  the  wires  occupy  neaily  the  whole 
interior  space ;  but  pieces  of  iron  are  so  disposed  partly 
within  and  partly  without  the  coil  as  to  serve  the  piupose 
of  a  cor^  by  increasmg  the  inductitm  of  the  nxed 
magnets. 

<r«  it  ttnOmed.) 
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ILLUSTRA  TIONS  OF  NEW  OR  RARE  ANISfALS 
IN  THE  ZOOLOGICAL  SOCIETY'S  LIVING 
COLLECTION^ 

rv, 

8.  'J'HE  WhiU-nosed  Saki  {Piiktcia  a/lnftasa).— The 
-*  peculiar  American  monkeys  which  belong  to  the 
closely-allied  genera  I'ithecia  and  Brachyurus  of  natura- 
lists, and  are  generally  known  as  "Sakis" — a  name 
probably  derived  from  some  Indian  term— arc  restricted 
to  the  forests  of  Guiana  and  Amazonia,  and  seem  to  have 
in  the  case  of  each  species  a  very  restricted  geographical 
area  of  distribution,  one  of  these  monkeys  not  intruding 
within  the  limits  of  another.  As  regards  the  genus 
BraihyuruSy  which  is  little  more  than  Pithtcia  with  a 
shortened  tail,  Mr.  W.  A.  Forbes  has  lately  shown  this  to 


Fig.  8.— 'Ihc  White  D'jwd  SjJti. 


be  the  case,  in  an  article  published  in  the  Zoological  i  low  tree.  Rut 


Society's  Procftdings^  wherein,  after  describing  the 
anatomy  of  lirachyurus  rubuundus,  he  has  given  a 
map  to  illustrate  the  distribution  of  this  and  the  two 
allied  species  of  Brachyurus.  Each  of  them  is  limited 
to  a  peculiar  district  of  .Amazonia,  one  (Zf.  meJan<h 
cephalus)  to  the  forests  of  the  Rio  Negro,  a  second  {8. 
ealvus)  to  those  lying  between  ihe  Putumayo  and  the 
Japur.l,  on  the  north  bank  ol  the  .Amazons,  and  the  third 
\B.  ruHcundus)  to  the  district  contained  between  the 
main  stream  and  the  Rio  Ic.n. 

In  like  manner  the  few  p.irticiil.irs  which  have  yet 
been  recorded  as  to  the  exact  localities  of  the  Pithtcia 

'  Continued  from  vol.  xxiii.  p.  4S0. 

•  "  On  the  F.iicnul  Cliiiractem  ami  Anal  my  of  the  Red  Ouakari  Monkr^ 
(Bra^ijritrut  rMhuttuJus)  ;  with  remark*  on  the  othtr  ipedes  of  ihaiOenui. ' 
By  W.  A.  Forbci.  H.A.,  K  I.  S..  Fell/w  of  St  John'*  College,  Cambridge, 
fruMCIor  to  the  Soeitly.— /*.  Z.  S..  iMo.  p.  617. 


seem  to  tend  to  similar  conclusions.  Although  we  must 
suppose  them,  in  obedience  to  the  laws  of  descent,  to 
have  originated  in  common  ancestors,  they  now  occupy 
restricted  areas  cut  off  from  one  another,  and  in  some 
cases  rather  widely  separated.  Why,  in  this  as  in  similar 
cases,  the  form  should  have  ceased  to  exist  in  the  inter- 
mediate districts,  is  a  subject  on  which  it  is  at  present 
difficult  even  to  offer  a  conjecture. 

The  Pithecia  are  easily  divisible  into  two  sections — 
one  embracing  the  curly-haired  species,  such  as  P. 
Uucocephala,  P.  moHiuhus,  and  their  allies,  and  the 
other  the  smooth-haired  forms,  such  as  P.  satauas  (com- 
monly called  by  the  dealers  the  Jew- Monkey),  and 
P.  cniropoUs.  The  White-nosed  Saki,  of  which  a 
figure  is  herewith  given  (Fig.  8),  belongs  to  the  latter 
group,  and  is  one  of  the  rarest  and  least  known  of  the 
South  American  monkeys.  A  single  ex- 
ample of  it  was  obtained  by  the  French 
collector  Deville,  on  the  Upper  Amaions, 
during  his  descent  of  that  river  in  com- 
pany with  de  Castlenau's  celebrated  ex- 
pedition, and  is  now  in  the  Paris  Museum. 
It  was  first  described  by  Deville  and 
Isidore  Geoffrey  St.  Hilaire  jointly,  in 
1848,  and  subsequently  figured  in  the 
"  Zoologie  "  of  Castlenau's  expedition,  but 
the  exact  locality  where  it  was  procured 
was  unfortunately  left  unrecorded. 

The  example  of  this  monkey,  lately 
living  in  the  Zoological  Society's  collec- 
tion, was  purchased  of  a  dealer  in  January 
last.  It  is  uniformly,  but  rather  sparingly 
covered  with  black  hairs.  The  nose  is 
broadly  naked,  and  of  a  bright  fleshy  red, 
but  shows  a  few  white  hairs  between  the 
nostrils,  which  are  sufficient  to  justify  its 
scientific  name.  The  long  hairs  on  the 
head  fall  on  both  sides  of  the  head  and 
over  the  front.  The  length  of  the  body 
is  about  fifteen  inches,  of  the  tail  eighteen 
inches.  The  latter  organ,  although  clothed 
with  elongated  hairs,  appears  to  be 
slightly  prehensile.  The  specimen  is  of 
the  female  sex,  apparently  not  fully  adult. 

9.  Ihe  Mountain  Nestor  or  Kea  {Nti- 
tor  notabilis). — Whatever  may  have  for- 
merly been  thought  to  the  contrary,  there 
can  be  now  no  doubt  that  animals  are 
continually  changing  their  habits  in  order 
to  suit  themselves  to  the  altered  circum- 
stances of  their  existence.  A  very  familiar 
instance  of  this  is  that  of  the  common 
swallow,  which,  in  Europe  at  least,  usually 
builds  its  nest  in  chimneys.  Before  chim- 
neys were  invented  it  must  obviously  have 
affixed  its  nest  to  some  other  chimney-like 
structure— probably  to  the  inside  of  a  hol- 
a  much  more  striking  and  less  laudable 


change  of  habit  has  of  late  years  taken  place  in  a  New 
Zealand  bird,  of  which  we  herewith  give  an  illustration 
(Fig.  9).  Parrots,  though  varying  much  in  the  details 
of  their  diet,  are  generally  considered  to  be  altogether 
frugivorous.  Fruit  and  seeds,  and  in  certain  special 
cases  moss  and  honey,  are,  no  doubt,  their  proper  food. 
But  since  the  introduction  of  the  domestic  sheep  into 
New  Zealand  the  Mountain  Nestor,  which  was  pre- 
viously content  with  a  modest  repast  of  an  entirely  veget- 
able character,  has  developed  a  taste  for  mutton.  Many 
instances  have  now  been  recorded  of  this  bird  attacking 
not  only  sick  and  dying  sheep,  but,  it  is  alleged,  even 
those  that  are  strong  and  healthy,  though  we  should  hardly 
suppose  that  this  (»arrot  exists  anywhere  insufficient  num- 
bers to  be  likely  to  do  the  flock- masters  any  serious  injury.' 

'  Fr.  m  the  ialereiiing  art.'cle  by  Mr.  Polt<  on  the  habii*  of  thi*  rarrol  Juit 
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The  individual  of  this  species  now  in  the  Regent's 
Park  collection,  from  which  the  drawing  has  been  taken, 
was  transmitted  as  a  present  to  the 
Society  by  Ur.  A.  de  Lautour  of  Otago, 
New  Zealand,  along  with  the  subioined 
particulars  concerning  it,  contained  in  a 
letter  addressed  to  the  secretary : — 

"  I  have  the  pleasure  of  informing  you 
that  I  am  sending  home  an  c '(ample  of 
the  Kea  {Xestur  uatabilis\  or  Mountain 
Parrot,  a  bird  celebrated,  or  rather  no- 
torious for  its  bliccp-destroying  proclivi- 
ties. 

"  Many  abler  pens  than  mine  have 
already  written  about  their  habits  ;  but  I 
was  fortunate  enaugh  to  be  perhaps  the 
first  to  send  home  a  specimen  of  their 
work  in  the  shape  of  the  colon  and  lum- 
bar vertebrae  of  a  sheep,  in  which  colo- 
toroy  had  been  performed  by  one  of  these 
birds. 

"  This  specimen  was  shown  at  a  meet- 
ing of  the  Pathological  Society  by  my 
friend  and  former  master,  Mr.  John 
Wood,  F.R.S.,  and  is  now  in  the  Mu- 
seum of  the  Royal  College  of  Surgeons 
of  England. 

'*  The  bird  which  I  am  now  sending 
home  has  been  in  my  possession  for 
nearly  two  years.    It  was  caught  in  the 
act  of  attacking  some  sheep  which  a 
shepherd  was  bringing  down  off  the  tops 
of  so:ne  ranges   in  the   back  country. 
He  luckily  succeeded  in  knocking  it  over 
with  a  stone,  cut  iis  wings,  and  brought 
his  captive  down   In  effecting  the  capture 
the  shepherd  suffered  considerable  loss 
as  to  his  trousers  and  other  garments, 
and  not  a  little  injury  in  scratches  from 
its  formidable  beak  and  claws.  These 
same  scratches  had  not  entirely  healed  when  he  came 
down  here  under  my  care  sontc 
ten  days  later,  suffering  fro.n  a 
broken  leg  (this  by  the  way  was 
not  done  by  the  Kea). 

"While  I  have  had  the  Kea, 
his  diet  has  consisted  mainly 
of  mutton,  raw ;  he  does  not 
care  for  cooked  meat,  but  wiU 
take  it  if  very  hungry.  Occa- 
sionally he  will  take  beef,  and 
he  is  fond  of  i)ork.  Popularly 
he  is  said  to  prefer  fat,  but  in 
confinement  he  chosses  the  lean 
and  leaves  the  fat ;  he  does  not 
care  for  biscuit,  but  he  likes 
the  seed  of  the  -.uw-thistlc." 

Again,  in  his  excellent  work 
on  the  birds  of  New  Zcahnd, 
Dr.  Duller  tells  us  that  the 
*' ficiichiiiit  for  raw  flesh  ex- 
hibited by  thij  parrot  in  its 
wild  btate  is  very  remarkable. 
Those  that  frequent  the  sheep- 
stations  appear  to  live  almoit 
exclusively  on  (lesh-  They 
claim  the  shecps'  heads  that 
are  thrown  out  from  the  slaugh- 
ter-shetl,  and  pick  them  per- 
fectly clean,  leaving  nothing  but 

the  bones."  .-Xn  eye-witness  has  described  this  operation  to 

published  fin  iht  Zm!»c<iI  of  the  proem  ni'Milh),  il  wnuld  attm,  however, 
lhai  the  loswi  laitaino)  by  the  attacks  of  (he  Kea  arc  in  lomc  cas«  Tcrv 
sciioui 


Dr.  Hector  as  follows : — "  Perching  itself  on  the  sheep's 
head  or  other  offal,  the  bird  proceeds  to  tear  off  the  skin 


fta.  9.— Tfac  MouDiaia  Neator. 
and  flesh,  devouring  it  piecmMlafer  the  manner  of  a  hawk. 


Fig.  10.-1  he  Cayal. 

or  at  other  times  holding  the  object  down  with  one  foot, 
and  with  the  other  grasping  the  portion  it  was  eating,  after 
the  fashion  of  ordinary  parrots.  The  plan  usually  adopted 
on  the  stations  for  alluring  this  bird  is  to  expose  a  fresh 
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alieeiwkid  <ni  the  roof  of  »  hut ;  and  wUbt  it  Is  engaged 
in  tearing  up  the  bait  it  is  easily  approached  and  snared." 

la  The  Gayat  {Bibos  frontalis).  —  In  the  mountainous 
districts  of  the  oriental  region  three  fine  species  of 
wild  cattle  occur  which  do  not  belong  strictly  to  the  jjcnus  ' 
Bos — the  supposed  progenitors  of  our  domestic  herds — 
but  to  a  slightly  modified  form,  Bibos  of  naturalists. 
One  of  these — the  Gaur — inhabits  the  Ghauts  of  Central 
India,  and  is  the  well-known  "  Bison  "  of  Anglo-Indian 
sportsmen.  The  Gaur  is  very  intolerant  of  captivi^,  and 
akhovgh  many  attempts  have  been  made  to  rear  young 
spedmens  for  tnuumission  to  Europe,  none  ^  them  have 
ever  proved  sueoessful.  A  Moond  species  of  B09».  the 
Bantaog  {B.HnMmicus),  is  found  only  in  the  hUb  or  the 
Malay  couotnes.  It  is  more  tractable,  and  exanmles  of 
it  have  occasionally  reached  Europe  alive,  though  they 
have  not  done  well  in  this  country. 

Of  the  third  Bibos,  the  Gayal  {B.  froni,j!is),  we  give  a 
figure  taken  from  a  fine  pair  of  these  animals  now  in  the 
Zoological  Society's  Gardens,  which  were  received  from 
the  sister  Zoological  Society  of  Calcutta.  The  Gayal,  as 
Jerdon  tells  us,  in  a  state  of  nature  inhabits  the  hilly 
tracts  to  the  east  of  Ae  Brahmapootra  and  at  the  head 
of  th.>  Valley  of  Asaatn,  eKtenifing  into  the  Mishmi  Hills 
and  adjacent  ranges.  It  is  caught  and  Itept  in  captivity 
by  the  natives  very  extensively,  and  to  this  feet  is  no 
doubt  due  the  comparattve  ease  with  which  spedmens  of 
it  are  brought  to  ETurope. 

The  Gayal  breeds  readily  with  the  diiierent  forms  of 
Domestic  Ox.  Many  hybrids  between  the  Zebu  and 
Gayal  have  been  produced  in  former  years  in  the 
ZooiioflcBl  Society's  Menagerie 


SHiPBUlLDING  A  THOUSAND  YEARS  AGO 

Ti^R.  COLIN  ARCHER  read  an  interesting  paper  on 
this  subject  at  the  recent  meeting  of  the  Institution 
of  Na\'al  Architects,  as  also  at  the  York  meeting  of  the 
British  AssocKiUcn. 

It  is  a  wcU-knuwn  historical  fact  that  as  far  back  as 
the  early  part  of  the  Middle  Ages,  the  inhabitants  of 
Scandinavia  were  a  great  seafaring  nation :  in  many  of 
the  great  battles  fought  between  the  chiefs  and  pretenders 
of  that  period— and  they  were  not  few~we  find  several 
hundreds  of  large  war-»hipe  ntnged  ag^st  each  other. 
It  seems  to  have  been  quite  a  common  practice  fmr  the 
yotmg  chlefi,  m  order  to  relieve  the  monotony  of  life  on 
*  shore,  or  to  escape  the  consequences  of  some  lawless  actf 
to  equip  one  or  more  ships,  manned  by  their  retainers, 
ar.d  to  launch  forth  in  que.t  <>t"  a  lventurc,  plunder,  or 
"the  bubble  reputation."  And  ihe.^e  extairsions  were  not 
always  confined  to  home  waters  ;  they  were  frequently 
extended  not  only  to  the  coast  countries  of  the  north  of 
Europe,  but  also  to  the  shores  of  the  iMciiitcrranean. 
Iceland  was  discovered  about  the  middle  of  the  ninth 
century  by  Norwegian  adventurers,  and  there  are  good 
grounds  for  believing  that  an  expedition  starting  from 
Iceland  landed  and  estallUabed  a  colony  in  the  present 
Mew  England  States  nearly  500  years  before  Cohmibos 
Uved. 

But  the  descriptions  which  the  old  Sagas  afford  of  the 
vessels  in  which  these  expeditions  were  undertaken,  .md 
these  battles  were  fought,  arc  vci)-  meagre.  It  was  there- 
fore looked  upon  as  an  event  of  great  interest  when,  on 
excavating  a  ]ai);e  grave  innund  near  tlie  mtrance  to 
Christiania  Fjord,  a  ship,  evulcntly  front  the  Viking 
period,  was  discovered  in  a  wortlerful  state  of  preserva- 
tion. There  is  reason  to  believe  that  this  ship,  although 
comparatively  small,  docs  not  difftr  materially  in  her 
manner  of  constructioo  or  in  sliape  firom  the  more 

SDwcrful  war-ships,  or  from  those  nsed  for  long  voyages, 
he  is  probably  a  true  modd  of  the  ships  which  carried 
RoJlo  and  his  uave  followers  to  the  coast  of  Normandy; 
and  it  may  therefore  be  asswned  that  a  brief  description 


of  her,  as  ibe  now  appears  from  a  dilpbuihler'i  pmnfc  of 

view,  may  not  be  without  interest 

It  was  not  to  be  expected  that  a  delicate  structure  such 
as  this  \  iking  ship  could  remain  for  eight  or  ten  centuries 
buried  many  yards  under  ground  without  sustaining  some 
damage,  or  that  she  should  perfectly  retain  her  orii;inal 
form.  It  is  rather  a  matter  of  surprise  that  the  d.iniage 
is  so  small  as  it  is.  Thanks  to  careful  handling  and  a 
judicious  arrangement  of  supports,  there  is  reason  to 
believe  that,  apart  from  local  strains  and  contortions  of 
fonn,  the  bull  as  it  now  stands  represents  very  closely 
the  ship  as  she  appeared  when  put  into  the  erouiid.  Mr. 
Archer  has  taken  off  her  lines  with  as  much  accuragr  *s 
circumstances  would  permit,  and,  referring  to  these  Imes, 
he  explains  the  chief  peculiarities  of  the  Constructioo. 

The  principal  dimensions  are : —  ^^^^^^ 

Length  between  dwnbbetsetgnnnle    77  >■ 

Breadth,  extreme...    *.<    ...   I6  7 

Depth  from  top  of  ks4  to  gaawde  amidships      5  9 

The  vesfd  is  dhdm  built,  and  the  material  all  oak. 
There  are  sixteen  strakea  of  outside  planlting»  the  ordi- 
nary tbiclmess  i  inch,  average  breadth  amdihips 

inches,  including  i  inch  land.  The  lengtks  ftoin 
8  to  24  feet.  The  scantling  is  not,  however,  imiferm 
throughout  ;  thus  the  tenth  plank  from  the  keel  is  about 
8  inches  broad  and  t}  inches  thick,  and  forms  a  shelf 
for  the  beam  ends.  The  fourteenth  plank  from  the  keel, 
or  third  from  the  top,  is  about  10  inches  broad  and  \\  inch 
thick.  This  plank,  which  we  may  call  the  "  main  wale," 
is  perforated  with  holes  for  the  oars,  sixteen  on  each  side, 
ahout  4  Inches  diameter,  and  provided  with  a  slit  at  the 
after  and  upper  edge  to  aUow  the  btedes  of  the  oars  to  be 
passed  throqgh  fiom  inboard.  The  two  upper  strakcs  are 
the  thinnest  of  all,  being  scarcely  more  than  |  indu  The 
gunwale,  3  inches  by  4^  inches,  is  placed  In  the  usoal 
manner  inside  the  top  strakc.  The  boards  are  throughout 
united  to  each  other  by  iron  rivets  about  the  thickness  of 
an  ordinary  3  inch  spike,  spaced  from  6  to  8  inches,  with 
large  flat  heads  1  inch  diameter.  The  riveting  plates  arc 
stjuare  or  nearh  io,  ,  inch.  Tl.e  nails  are  driven  from 
the  outside,  except  near  the  ends,  where  riveting  inside 
would  have  been  difficult  from  the  sharpness  of  the  vesseL 
The  nails  are  here  driven  from  the  inside  and  riveted  out- 
side. The  garfaoaid  strakc  is  fastened  to  the  keel  with 
rivets  of  the  ssma  kind  as  those  used  for  joming  the 
ftraltiif  witli  each  other. 

The  keel  is  of  a  peenliar  shape ;  it  is  about  ia  iadies 
deep,  of  which  11  inches  are  below  the  rabbet.  4}  inches 
thick  at  the  lower  edge,  and  only  3  inches  at  the  rabbet. 
The  top  of  the  keel  is  7  inches  broad,  thus  affording  a 
large  surface  for  the  garboard  strake,  besides  combining 
strength  with  lightness.  I'ossibly  also  the  increased 
thickness  of  the  lower  e  :.;e  tu  iy  have  been  adopted  to 
improve  wcatberliness  under  sail.  It  is  difficult  to  say 
where  the  keel  ends  and  the  stem  and  stempost  begin,  as 
these  run  into  each  other  with  a  very  gentle  sweep ;  but 
the  piece  of  wood  which  may  be  called  the  keel  proper  is 
57  foet  leogi  to  it  are  joined  a  short  fbrefisot  and  heel 
piece  by  short  vertical  scarfs  secsied  by  double  rows  of 
rivets.  These  pieces  again  are  fitted  in  a  similar  manner 
to  the  stem  and  stern-post.  The  posts  are  sided  \  inches, 
chamfered  to  2  inches  outside  edge.  They  are  15J  inches 
broad  outside  the  rabbet  just  above  the  scarf,  decreasing 
in  breadth  upwards. 

The  framing  of  the  bottom  consists  of  grown  floors 
extended  in  one  piece  from  shelf  to  shelf.  The  average 
spacing  in  the  body  of  the  vessel  is  about  3  feet  3  inches 
from  centre  to  centre,  greater  die  ends :  there  arc  nine- 
teen frames  in  all.  The  floors  are  neatly  finished,  of  a 
shape  wfaldi  comibines  strength  with  lightness  and  elas- 
ticity. The  lower  surface  has  a  flat  projectioa  in  which 
are  holes  for  receiving  the  fostenin^  lor  the  plank.  The 
way  these  fostenings  are  managed  IS  very  peculiar.  The 
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plaoks  are  evidently  worked  down  from  stout  slabs,  and 
m  doing  so  a  k4Ke  an  inch  high  has  been  left  on  the 
inmninMeraiiaioc  along  tlMiiiid^  The 
floors  are  not  flayed  aown  on  tlie  boards ;  they  have  only 
two  points  of  contact  with  them,  the  upper  edges  and  the 
ledge  above  mentioned,  in  which  are  two  holes  bored 
transversely,  one  on  each  side  of  the  timber.  T!irni:;:h 
these  holes  and  corresponding  holes  in  a  fore  atul  ntt 
directioti  through  the  timbers  are  passed  ties  made  of  the 
tough  roots  of  trees.  These  ties  are  vcr>'  slight,  scarcely 
\  inch  diameter  ;  they  are  crossed  over  the  'edge  on  the 
board,  only  passing  once  through  each  hole.  The  ledge 
lias  been  removed  in  the  spaces  between  the  timbers,  so 
diat  the  remainingjparts  under  the  timbers  look  like  cleats 
tefaened  to  the  plank.  With  the  exception  of  a  nail 
drhcntbroughthe  *' shelf 'and  riweted  on  the  extreme  end 
oftlw  floors,  these  ties  seem  tobe  Ae  only  bstenings  used 
at  this  part  of  the  vessel.  The  floors  are  only  about  4 
inches  diameter,  a  foot  from  the  garboards,  and  taper, 
siding  as  well  as  moulding,  down  to  3  inches  or  even  MM 
at  the  shelf.    They  are  not  fastened  to  the  keel. 

As  already  st.ncfl,  the  be.ims,  which  are  sided  7  inches, 
moulded  4  inches,  rest  on  what  Mr.  .Archer  has  called  the 
"shelves,"  which  however  only  differ  from  the  ordinary 
planking  by  being  |  inch  thicker,  and  of  greater  lengths, 
^9  longest  piece  being  about  48  feet.  The  beam-ends 
dbo  rest  on  the  ends  of  the  floor  timbers.  They  ate 
aeeiued  by  knees  exten^ne  down  dw  sbipf!s  side  fiom  the 
apper  ewe  of  the  "maFn  vale'*  vifh  an  am  on  dw 
Mam.  Tbese  knees  are  fitted  close  to  the  planking  at  the 
dds^  and  &stened  vk-ith  oak  trcnnih.  Doing  a  little  nar- 
rower than  the  beams,  a  ledge  is  formed  on  each  side  for 
the  bottom  boards  or  Hooring,  which  is  made  to  fit  into 
these  ledges  from  beam  to  beam,  thus  frirming  a  con- 
tinuous platform.  A  strip  of  wotrfi  is  nailrii  nn  top  of  the 
beams  in  continuation  of  the  knees  where  these  are  too 
short  to  welt  from  opposite  sides.   The  beams  are  sup- 

Sorted  amidships  by  pillars  resting  on  the  throats  of  the 
oors.  The  top  side^  consisdng  of  the  two  thin  boards 
ahready  mentioned,  are  connected  with  the  body  of  the 
ship  by  independent  timbers  interrenii^  between  the 
knees,  and  extending  from  the  under  ride  of  llie  gttnrale 
some  distance  down  the  side,  but  not  so  ftx  as  ue  pbit- 
form.  There  are  no  timbers  in  the  upper  part  or  the 
vessel,  overlapping  or  making  a  shift  with  the  floors.' 

It  will  be  seen  that  by  this  system  of  construction  the 
upper  portion  of  the  ship  is  altogether  unconnected  with  ' 
the  bottom  part,  so  far  as  framing  is  conccincil,  an 
arrangement  which  would  scarcely  be  safe  where  much 
ballast  or  a  heavy  cargo  is  carrie<l  on  the  ship's  bottom. 
No  doubt  heavy  weights  when  carried  weie  ouced  above 
the  platform,  in  which  case  there  would  not  oe  die  same 
tendency  for  the  two  sections  to  part  company. 

Perhaps  the  most  singular  part  of  this  singular  ship  is 
die  arran^[ement  for  stepping  and  supporting  the  mast. 
The  step  ts  a  solid  log  of  oak  1 1  feet  long  and  19  inches 
broad  by  14  inches  deep  at  the  middle,  tapering  to  the 
ends.  It  is  counter-sunk  over  the  throats  of  the  iloors, 
to  which  it  is  fastened  by  means  of  small  knees  on  either 
side.  From  this  trtink  a  branch  grows  out  vertically  in 
front  of  the  mast  and  (juitc  clo'-c  to  it.  This  branch, 
which  is  nearly  12  inches  thick,  is  fastened  to  what  Mr. 
Archer  has  caUed  die  "  fish." 

The  fish  is  a  ponderous  piece  of  oak  lying  along  the 
middle  fine  of  the  vessel,  on  top  of  the  beams,  and  ex- 
tending over  five  q^aoes.  It  is  16  feet  long,  38  inches 
braad.  and  14  indies  deep  at  the  middle,  litis  block  is 
nodelled  so  as  to  represent  the  tails  of  two  fishes  or 
whales  resting  on  a  flat  slab  or  sole  piece  about  4  inches 
diidr.  The  slab  is  eounteivsaiik  over  the  keraw  and  well 

'  Thit  mode  of  binding  the  tvo  iSdei  tofcdicr  by  ■wbi  of  brains  half- 
way between  gunwale  and  keel  ii  will  practtwd  in  the  wett  aail  nonh  of 
Nomr-  F.Ten  amall  «kiflr»  are  tied  tngelher  in  thi»  way,  loose  thwartt 
twing  pimccd  over  the  beaiu  only  resting  in  a  notch  cut  in  the  kneet  which 
•tcwi  tb*  beaaii,  while  the  Door-lial^eii  merely  bult  op  acaiai'  ik*  bcama. 


secured  to  them  by  knees.  A  lam  slice  is  Uken  off  the 
back  of  the  fish,  the  upper  surface  dius  forming  tvo  planes 
inclining  to  either  en<jL  The  extveme  ends  of  the  tails 
are  only  about  3  inches  tUdc  above  the  dab.  A  slot  5 
feet  9  inches  long  and  12)  inches  wide  (the  diameter  of 
the  mast)  is  cut  in  the  fish  from  a  point  a  little  in  front  of 
the  middle  towards  the  stern.  The  mast  is  stepped 
through  the  forward  end  of  this  slot,  and  when  erect  kept 
in  its  place  by  a  heavy  slab  fitted  into  the  ^iot.  In  the 
end  view  this  slab  is  shown  with  the  after  end  raised  level 
with  the  forward  end.  By  removing  the  slab  and  slacking 
off  the  fore-stay  the  mast  would  be  free  to  fall  aft  in  the 
slot,  and  could  thus  easily  be  lowered.  In  order  that  the 
beam  nearest  the  mast  should  not  interfere  with  this 
manoeuvre  there  is  a  depression  in  it  which  enaUes  the 
mast  to  Csll  back  the  whole  length  of  die  dot*  Theie  is 
a  standiion  about  8  feet  high,  with  a  cross-beam  at  top 
in  which  arc  semicircular  depressions  for  the  spars  to  rest 
in  when  not  in  use.  There  have  been  three  such 
stanchions. 

The  mast,  which  is  12J  inches  diameter,  has  been  cut 
about  10  feet  from  the  foot.  The  extreme  top  of  one  of 
the  spars  found  in  the  ship,  corresponding  in  size  to  the 
part  which  remains,  has  rotted  away;  but  if  this  spar,  as 
seems  probable,  is  the  upper  portion  of  the  mast,  the 
whole  length  may  have  been  40  feet.  There  is  another 
spar  which  looks  as  if  it  might  have  been  the  yard.  It  is 
broken  off  near  the  middle,  hot  Mr.  Aither  estimates  its 
full  length  at  35  feet,  diuncter  at  ifinn  8ft  indiea>  at 
arms  3^  inches.  Abr(»st  of  the  fbnrara  end  of  the  ndi, 
strong  pieces  of  wood,  one  on  cither  side,  each  with  two 
circular  sockets,  arc  fitted  tiown  between  the  timbers  just 
above  the  platform.  Possibly  one  of  these  sockct'j  may 
have  served  as  a  step  for  a  squarcsail  boom.  The  other 
may  have  received  a  pair  of  shears  to  ^^ve  elevation  tO 
the  fore  stay  when  raising  or  lowering  the  mast. 

With  regard  to  the  rudder,  a  conical  piece  of  wood 
sufficiently  long  to  keep  the  rudder  clear  of  the  ship^S 
side  is  fitted  with  its  base  to  the  outside  plaokblgt 
throngh  a  hole  bored  throuigb  the  centre  <tf  the  cone,  am 
a  conesponding  hole  in  the  rodder,  a  stout  rope  is  rove^ 

Erovided  with  a  knot  at  the  outer  end  and  made  fast  in- 
oard.  This  rope  acts  as  a  pivot,  allowing  the  rudder  to 
be  twisted  by  means  of  the  tiller  tlttei.l  athwartships.  An 
iron  staple  near  the  lower  extremity  01  the  rudder,  and  a 
small  ring  bolt  at  the  upper  end  may  have  been  fitted 
'  with  guys  leading  aft  to  steady  the  rudder  and  keep  it 
immersed  when  the  ship  was  under  way.  The  rudder-  « 
head  or  stem  is  round,  6  inches  diameter.  At  the  pivot 
it  is  7  inches  thick,  thence  decreasing  in  thickness  down- 
wards. The  breadth  is  1 5  inches  at  pivot,  increasing  to 
la.  inches  at  foot.  Both  edges  are  bevelled  off,  pan  icU'* 
larly  the  front  one,  which  is  reduced  nearly  to  a  feather 
edge.  The  rudder  is  all  of  one  piece  of  wood* 

The  extreme  ends  of  the  vessel  are  unfoitunatdy  gon^ 
so  that  it  is  not  easy  to  see  how  she  has  been  finishwl  off 
here.  The  ln'.ver  planking  takes  a  very  decided  turn 
upwards  as  it  approachci  the  ends,  running  in  iact  almost 
parallel  with  the  |>osts.  If  therefore  all  the  wood  ends 
have  joined  the  posts,  these  must  have  been  very  high. 
It  seems  not  improbable  that  part  of  the  planking  has 
been  received  into  a  rabbet  in  the  gunwale,  or  in  a  breast- 
hook  connecting  the  gunwale  with  the  stem  or  stenpost 
This  however  is  merely  a  conjecture. 

If  the  old  ship  can  be  looked  upon  as  a  fair  sample  of 
the  ships  of  her  time^  it  is  evident  that  shuriioihiing  a 
thousand  years  ago  was  someUiing  very  dioerent  mm  ' 
what  we  now  understand  by  that  term.  What  Strikes  one 
most  forcibly  on  seeing  this  vessel  as  she  now  stands  is 
the  extreme  lightness  of  her  scantling  and  the  total 
absence  of  anything  in  the  shape  of  lining,  longitudinal 
stringers,  or  similar  contrivances  for  giving  what  we 

■  In  the  Scan<!iii;)%  i  ;n  t.ir  irxincn  th*  ttchnical  MtB  for  the  fhuBiof  vliich 

Duw  lakes  the     c  >  ( i      I  ^'utttmeMR  lawra*im  oaaMl 

paitnen— if  uill  HtJUn,  the  luh. 


Digitized  by  Coogle 


1 


538 


NATURE 


\Oct.  6,  iSSi 


ahoaU  eonriler  the  strength  and  rig{<Uty  necessary  la  a 
M»gwag  mseU  It  tvoow  however  M  mfidr  to  compare 
Iwr  with  •  ship  of  modem  build  of  tfie  same  size.  Even 

the  designation  "  ship,"  as  applied  to  her,  is  apt  to  convey 
a  false  idea.  She  \%  in  fact  a  very  large  sailing  rowing- 
boat. 

These  ancient  vessels  may  be  coniidcred  as  consisting 
of  twodi:itin  :t  sections,  each  having  its  special  use  and 
function.  'Hie  portion  above  the  beams  is  the  hold 
proi>cr,  the  useful  space.  Here  the  crew  had  their  abode, 
and  here  was  carried  probibly  all  that  the  vessel  had  to 
cairy,  and  this  portion  is  comparatively  strong.  The 
matenal  is  no  doubt  here  alM  oi  small  dimensions,  but 
what  there  is  has  been  judicionsly  distiibated*  is  of  good 
(liHlity,nadhas  been  well  pm  tn;>ether.  It  slutuld  also 


M  noMMnbered  that  the 


.ht  carried  was  small  in 


ascompaiod  to  the  carrying  capacity,  and  con- 
sisted princi]):iU>  of  iivc  car>,'o,  and  this  kind  of  loading 
is  mucn  lesi  trying  to  a  vessel  in  a  seaway  than  a  similar 
loadmg  of  dead  weight  would  be.  The  lower  portion  of 
the  ship,  on  the  other  h.ind,  had  a  d:;Tcreti'.  kind  nf  duty 
to  perform.  It  had  to  supply  the  "form  "  necessary  for 
small  resistance  and  rapid  locomotion,  and  to  float  the 
upper  section  :  keeping  this  in  mind  it  will  be  found  that 
her  consUuciion  gives  evidence  of  a  great  d^  of  prac- 
tical skill  and  ingenuity.  Every  pm  of  the  vesNl  is 
•ttflkiently  sttoog  for  the  duty  expected  of  her,  white  at 
dm  HHDM  tim*  economy  of  weight  of  material  has  been 
Studied  dvoogboot.  It  will  be  seen  that  the  weight  of 
the  superstructure  is  t.iken  entirely  by  the  floor  timbers, 
the  ends  of  the  beams  resting  on  them,  while  the  beams 
are  sup{>ortcd  amidships  by  the  props  stepped  in  I'le 
throats  of  the  floors.  There  would  therefore  be  very 
little  strcs-  on  the  tics  of  the  Ijottom  planking,  which 
latter,  there  being  no  counteracting  pressure  on  it  from 
the  inside,  would  always  tend  to  cling  to  the  timbers  by 
the  pressure  of  the  water  outside.  The  only  weight  of 
any  moment  which  wooild  tend  to  separate  the  two  sec- 
tions of  the  boat  is  the  mast,  and  this  tendeBcy  !•  net  fenr 
tiie*'btaach''of  the  step  bemg  secured  to  the  "fish.* 
Still  there  can  be  no  doubt  that  this  boat  must  here 
possessed  a  pliancy  and  mobihty  in  a  heavy  sea  which 
we  should  look  upon  as  ominous  in  a  modern  t.ea  going 
craft.  Her  re.sl  safety  consisted  in  a  tough  and  elastic 
outer  skin,  which  would  be  the  more  invulnerable  trum 
not  being  made  unduly  rigid  at  any  point.  Thus  her 
apparent  weakness  was  her  real  strength.  Mr.  Archer 
has  not  been  able  to  discover  anything  deserving  the 
name  of  a  bolt  in  the  wliole  structure.  The  stoutest  iron 
fastenings  arc  the  rivets  in  the  scarfs  of  the  Iceel  and  the 
nails  securing  the  inside  lcnee%  and  they  are  no  stronger 
than  ordinary  44nch  spikes. 

It  seems  probable  that  socb  a  boat  would  be  capable  of 
great  speed,  even  under  oars  alone  ;  with  a  fair  u  ti.l  -lie 
must  have  been  very  fast.  Mr.  Archer  has  .as>u  iieJ  .i 
low  water-line,  and  finds  that  at  this  trim  her  duplace- 
racnt  is  994  cubic  feet,  or  28-4  tons ;  area  of  imnu  rscd 
midships  section  24  squ.are  feet ;  extre;ne  length  on  load- 
line,  73  feet  3  inches ;  and  draft  of  water  3  feet  8  inclics. 
Allowing  10  tons  for  her  complement  of  too  men  with 
their  accoutrements,  leaves  184  tons  for  the  vessel,  with 
inventor),  stores,  and  equipment,  and  this  allowance  is 
probably  ample.  Tlie  areas  of  Cfoso-sections  are  obtained 
by  multiplying  the  oldinates  of  the  curve  by  4  feet. 


LEARNED  SOCIETIES  IN  JAPAN 

IT  is  now^  a  little  more  than  ten  years  ■^incc  Japanese 
students  began  to  flock  in  large  numbers  to  the 
various  sthools  of  I'.iirope  and  Ameiic  1,  after  the  great 
revolution  which  completely  altcrcl  the  politiciil,  and  in 
many  respects  the  social,  organisation  of  the  country. 
Many  of  these  young  men  travelled  and  studied  at  tlieir 


own  expense;  bnttheau^tywas  selected  by  the  prin- 
cipal Govenunent  departinenta,  and  the  eipenere  paid 
from  the  Imj^erial  fimds.  For  lis  or  seven,  years  the 
numbers  contmued  without  diminution;  but  soon  after 
the  commencement  of  the  SatsumA  rebellion  in  1877, 
when  the  heavy  strain  on  the  Imperial  Exchequer  caused 
by  the  suojiression  of  that  outbreak  began  to  be  felt,  it 
was  deciued  to  economise  the  public  expenditure  :a 
various  wa)  s,  and  amongst  others  by  reducing  the  num- 

'  ber  of  those  studving  ;ibroaJ  at  Go\ernment  expense. 
Tiie  result  of  this  incisure,  which  was  forced  on  the 
Mii^tBS  by  onfMrtu:!  uc  circumstances,  was  that  aiany 
Japanese  young  men  who  spent  some  years  in  the  prin- 
cipal educational  establishments  of  western  countries, 
returned  to  their  own  land  with  a  sound  training  io  their 
respective  branches  of  stu  ly.   It  would  not  be  dttnrable, 

\  even  if  it  were  poisible.  to  enter  here  into  the  question 
how  far  they  have  fuHilled  the  hopes  with  which  they  were 
first  sent  abroad.  Many  of  them  have  had  brilliint 
careers  among-t  their  foreign  feilow-stud.nts,  and,  on  the 
whole,  we  believe  they  have  done  as  much  as  .iny  body  of 
Enghsh  students,  similarly  placed,  could  have  in  the  same 
time  ;  but  it  is  another  uuestion  whether  they  are  fitted  to 

,  assume  the  places  held  by  the  foreign  professors  and  in- 

f  structors  ia  the  various  educational  mstitutions  of  the 
country.  It  was  to  this  that  the  Govenuaent  looked  whea 
they  were  first  deqntched  to  Europe ;  but,  from  a  cant- 
bination  of  causes,  it  is  doubtful  whether  the  laudable  and 
patriotic  desire  to  be,  as  far  as  poisible,  independent  of 
extraneous  assisUnce,  has  beea  80  comfdele^  finIfiUed  as 
was  originally  anticipated. 

One  result  h.is  ur.doubtedly  attended  this  great  influx 
of  men  trained  after  western  methods,  namely,  the  thirst 
for  scicntitic  knowledge  of  all  kinds  amongst  the  educated 
classes  in  Japan.  It  is  hardly  an  exaggeration  to  say  that 
Japanese  Uterature,  as  an  iadlflenoos  product,  is  for  the 
present  almost  in  abeyance.  U  we  esamine  the  monthly 
catalogue  of  baoks  for  which  licence  to  print  is  granted,  by 
the  Ceasoratc  in  the  H  ome  Deportment  ia  Tokio^  it  will  be 
seen  that  a  very  large  proportion  is  composed  of  tiaaalar 
tions  or  adaptations  of  European  or  American  scientific 
or  Uterary  works.  Besides  translations  made  at  the  ex- 
pense of  the  public  depart  ncnts,  we  tind  private  indi 
viduals  throughout  the  country  utilising  their  knov\ledge 
of  a  western  langua^;e  l>y  translating  from  u,  tor  the 
benefit  of  their  countrymen  Thu^,  not  to  mention 
innumerable  "Lives"  of  Wellington  and  Napoleon,  or 
translations  of  "  Gulliver's  Travels,"  "  Robinson  Crusoe," 
and  other  books  of  this  description,  the  works  of  Huxley, 
Carpattten  Peschd,  Darwin,  Tyndall,  QuatreAiges,  L>'ell, 
Buckle,  Mill,  tuB-tSot^  have  all  been  traasfaued  or  adapted 
with  more  or  ten  snccess  for  the  Japanese  lUMer. 
Societies,  oa  the  Eawpesa  modd,  have  slso  been  femed, 
and  it  is  with  these  that  we  are  diiefly  cancemed  at 
l)resent. 

Centuries  before  the  Koy.al  Society  of  Great  Britain 
w.is  founded  men  interested  in  the  pursuit  of  some  Study 
or  accoiii;jli aliment  in  Japan  h.it!  formed  tlietn.selves  into 
societies,  some  of  which  still  exist.  Collectors  of  an- 
tiquities, of  coins,  of  the  handtrritmg  of  celebrated  men 
of  ancient  times,  met  at  stated  intervals  to  exhibit  and 
discuss  the  authenticity  of  their  treasures  ;  ^v-plavcrs  had 
their  owa  onaaisalioo,  with  branches  in  all  the  chief 
towns  throughout  the  country,  and  headquarters  ia  the 
capital,  where  the  leaders  met  for  trials  of  skill.  These 
latter  even  had  a  kind  of  magazine  in  which  problems  for 
solution  were  set,  and  the  moves  in  icaiarK.ible  ganie=. 
recordt  vl.  These  meetings  gcncrallv  to  ik  pi. ice  m  the 
cveniiii^,  at  some  wcll-kn..i  .\n  hoii-e  of  entcrt  liument. 
There  was  no  toimal  reading  of  papers,  wuh  dis<:ussions 
.iftcrwards  ;  a  member  c\l);lii:e  1  some  new  object,  related 
briefly  all  he  knew  about  it,  and  asked  for  :my  further 
information  that  could  be  afforded  by  those  present. 
Frequently  also  these  meetings  were  lued  for  effecting 
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sales  or  exchanges  amongst  the  membcri.  Some  of  these 
old  iocielies  still  flourish  in  undiminished  vigour,  unaf- 
fected by  the  changes  iridch  have  passed  over  the 
coottry  and  altered  all  aroond  them.  Amonnt  these  are 
tlie  iC94mtm-»k»t  or  Antiquarian  Society,  the  Nomismatic 
Society,  the  AuodatUm  of  Go-^yt***  ^  ^ 

old  assemblies  for  Hterary  and  poetical  conieiti.  But  the 
new  era  has  been  pro<luctive  of  societies  of  a  more  scien- 
tific kind,  leased  on  the  models  of  learned  associations  in 
Europe  and  America.  Founded  by  students  fresh  from 
abroad,  they  have  received  the  support  of  men  of  wealth 
and  eminence,  and,  judging  from  the  experience  of  the 
past  few  years,  they  seem  in  a  fair  way  to  aUain  perma- 
nent success. 

The  most  tmportant  of  these  associations  is  the  Ceo- 
gnq^Ucal  Soci^  of  Tokio,  which  now  numben  about 
300  member!.  Tbe  nA«enptioa%  which  are  very  small, 
aM  lanekr  mcrcased  by  donatiflDa  from  the  wealthy  meni- 
beri.  It  ts  under  the  patMBacaofaevaal  of  the  imperial 
princes,  and  among  its  members  are  the  chief  personages 
of  the  Empire.  The  Tnvisaciions  arc  neatly  printed  in 
small  pamphlets  of  about  i«j  pages  each,  and  contain 
much  matter  which  would  be  valuable  even  to  European 
geographers.  With  the  exception  of  China,  Japan  is  the 
only  foreign  country  liaving  intercourse  Lorea  (  ur 
information  respecting  this  peninsular  kingdom  is  limited 
to  the  imperfect  accotmts  of  the  Jesuit  priests  ;  but  the 
japaiieae  Geographical  Society  has  already  had  several 
interesting  and  important  papers  on  the  sobject  from  its 
membera.  The  difficulties  of  the  laiwttage  seriously  re- 
strict the  drculadoa  of  these  and  otaer  papers,  bwt  we 
believe  the  Committee  are  contemplatmg  the  pnblicatioii 
of  translations  of  their  TraHsactions. 

During  his  too  brief  ^tay  in  Japan  as  occupant  of  the 
Chair  of  Zoology  in  the  I'niversUy  of  'l  ukio,  Prof.  Morse 
of  Salem,  Mas  .k  h;isctts,  was  insirunicntal  in  establish- 
ing a  nioiogiad  Society  which  atlrai  ted  much  attention. 
It  IS  now  being  conducted  successfully  by  Prof.  Yatabe,  a 
Japanese  gentleman  educated  in  the  United  States. 

Another  association,  which  is,  we  believe,  unkjue  among 
the  societies  of  the  world,  is  the  Kojwuha^  or  Society 
for  the  Circulation  of  Knowledge.  Its  headquarters  are 
at  Tokio^  but  there  aie  branches  in  eveiy  town  of  impor- 
tance in  tite  Empire.  It  possesses  a  secretary  and  staff 
of  clerks,  .and  a  member  desiring  to  obtain  information  on 
any  subject  applies  to  the  secretary.  The  latter  has  on 
his  books  the  names  of  all  the  members  likely  to  be  able 
to  satisfy  the  ap])licant,  and  immediately  tr.insinits  the 
question  to  thun.  fhc  answers  are  fur«arilei!  in  i.iue 
course  to  the  Kn|uirci,  and  should  the  subject  Ijc  dceuicd 
by  the  Co:nirjiirec  o\  sufficient  general  importance,  the 
wliole  is  printed  in  the  weekly  Journal  of  the  Society. 
The  pains  which  are  taken  to  obtain  satisfactory  replies 
to  queries  at«^  we  can  vooch  h-om  personal  experiace, 
almost  incredibte.  It  is  not  sorprising  to  learn  that  this 
Society  has  nearly  3000  members  scattered  throagiieBt 
the  Empire,  and  even  in  Eturope  and  America.  As  a 
device  for  bringing  together  the  active  and  inquiring 
minds  of  the  country,  it  is  almost  une(juallcd.  The  sub-  , 
scription,  which  includes  the  use  of  reading-rooms  and  1 
the  numbers  of  the  Journal,  is  about  half-a-crown  per 
month. 

The  Numismatic  Society,  to  which  wc  have  already 
referred,  is  also  veiy  active.  It  publishes  a  periodical 
describing  new  and  strange  coins  that  have  been  exhi- 
bited at  its  meetings^  and  supplies  other  hifbimation 
intcKbtlDg  u>  ooUectots. 

We  need  not  refer  here  to  the  English  and  German 
.-\siatic  Societies  founded  in  Yokohama  and  Tokio.  They 
are  under  the  control  of  foreign  residents,  their  papers 
arc  in  a  foreign  tongxie,  and,  although  their  work  has 
been  most  valuable,  they  are  outside  the  scope  ot"  the 
present  article.  Nor  need  we  give  mrjre  tli.m  a  parsing 
reference  to  the  innumerable  political  societies  which  liave 


spnmg  u[>  like  nr.iahrooms  in  all  parts  of  the  country 
during  the  past  few  years.  If  the  objects  of  the  pro- 
moters of  these  organisations  were  less  palpably  selfisll, 
and  more  in  accordance  with  their  high-sounding  titki^ 
they  would  be  very  Important  iastnimcnts  in  tlM  oduca- 
tion  of  tlie  people. 

But  we  cannot  pasa  over  the  latest  scientific  assodatioo 
of  Japan.  The  Seismological  Society,  as  its  name  indi- 
cates, is  founded  for  the  purpose  of  investigating  vol- 
canic and  earthquake  phenomena  of  all  kinds.  Japan  is 
particularly  well  situated  for  this  object.  Thert?  arc 
numerous  active  and  extinct  volcanoes  throughout  the 
island.  Mild  earthqu.akcs  are  of  very  I'requent  occurrence, 
so  that  the  student  h.is  not,  on  the  one  hand,  to  wait 
months  for  his  subject,  as  in  most  parts  of  Europe,  or, 
on  tl>c  other,  to  run  for  his  liiie  when  it  does  come,  as  in 
South  America.  This  society  was  founded  chiefly  through 
the  energ^jy  of  its  vice-president.  He  Milne,  professor  of 
geology  in  the  £agiaceri«g  Cottq;e  at  Tdnc^who  has 
long  made  sdsmic  phenomena  a  niectal  study.  A  Japa- 
nese, Mr.  Hattori,  himself  a  stuaent  of  the  subject,  is 
President  of  the  Association,  which  numtjcrs  many 
foreigners  amongst  its  members.  The  Central  Govern- 
ment have  throughout  taken  a  warm  intcix'st  in  the 
success  of  the  Society,  and  have,  wc  believe,  placed 
the  telegraph  lines  at  its  disposal,  and  ordered  the  local 
officials  all  over  the  country  to  report  all  occurrences 
connected  with  earthquakes  and  volcanic  eruptions  in. 
their  districts.  A  few  months  since,  under  the  ausploes 
of  the  Society,  an  exhibition  of  seismological  initniments  ■ 
of  varioot  Idnda— one  of  them  as  ancient  as  aj>.  ia6— 
took  place  in  Tolda  The  number  of  visitors  in  one  day  to 
the  ropms  was  over  3000,  a  fact  which  attests  the  interest 
taken  in  this  stmly  b  .  the  Japanc-e.  The  Tt,insticlio>is 
of  the  .Society  are  published  in  Kn.jlish  in  the  Japan 
Gazette  newspaper  of  Yokohama. 

The  army,  navy,  and  other  professions  have  their  own 
societies  and  newspapers,  very  much  as  in  England. 
One  of  the  most  curious  of  tlMse  class  or  trade  journals 
is  the  dancing-girls'  paper,  containing  portraits  and 
bionaphies  of  thechief  dmutms.  We  have  not  advanced 
so  hx  yet  in  EogUnd  as  to  have  an  oigan-grinden' 
gaaettel 

On  the  whole  it  must  be  pronounced  that  the  outlook 

for  the  propagation  of  scientific  knowledge  in  Japan  is 
hopeful ;  .and  there  secujs  no  reason  to  fear  that  science 
will  sutler  greatly  after  the  approaching  and  inevitable 
departure  of  all  foreign  instructors  in  the  country.  They 
will  leave  behind  men  who,  althoii-li  ]  ossibly  not  such 
efficient  teachers,  are  animated  by  all  the  thirst  for 
knowledge  that  animates  Oe  bidk  of  aciantific  men  in 
western  lands. 


IJOTES 

Da.  C.  W.  Smmts  has  rcedved  fimn  the  FrenA  Govnn- 

rnent  a  f  riiitil  d^icament  noniiBatinghim"Ofl'icier  do  ITnstniction 
Fuljliquc,"  the  nomination  being  aooompanicd  by  the  insignia  of 
the  order.  «  hich  corresponds,  we  b^ev^  to  the  Prosdaa  oidir 
"  Pour  le  MMte." 

It  Is  proposed  to  open  an  IntenutioBal  Electrical  BshSUlioa 
at  the  Crystal  Palace  in  December. 

Thb  anatomical  deiJaitmcnt  of  Edinbargh  University  ha.s  lost 
a  valuable  servant  in  the  death,  at  the  age  of  seventy,  of  Mr.  A. 
R.  Stirling,  the  aisiMant  eonaervator  of  the  Anatomical  Museum, 
He  WIS  bom  in  tSii  at  MOagavich  Stirlingshire,  wboe  his  father 

w.is  a  shoemaker.  SlMIng  early  evinced  a  decided  liking  for 
natural  hi--t.>i7  -tudies;  he  was  a  horn  naturalist.  Uis  love  of 
natural  history  hrought  him  iiun  contact  with  the  late  Prof.  John 
Read  and  Dr.  Adamsoo  of  St.  Andrews,  who  employed  him  to 
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arraose  the  Univef!>ity  Ma&eum  there.  la  1S56  he  was  intro- 
dnced  to  the  late  Prof.  Goodtir,  who  recogimed  his  aptitude  for 
■iwilinH'f '  work,  and  mm  ia  hbn  OM  who  would  be  «  cgogcaial 
hdpcr  fai'die  walk  whidi  he  had  in  view ;  and  Mr.  Goodiir 
appointed  bim  a-vistant  conservator  of  the  Edinburgh  AmtlWIlteal 
IfOWiua — a  museum  wliich  he  has  enriched  with  hondreds  of 
■irt"^**^  pitpmtioai  (nonnl  a&d  morbid),  and  also  many 
oon^mtTO  uifeMqr  •pednoub  whidi  are  nil  chmKleriMd  bjr 
greet  taste  in  the  way  in  wldcfa  they  are  moonled.  He  toon 
acqaircd  an  cI^c^sive  knowledf^e  of  an:ilomy,  human  and  com. 
parative  ;  be  had  &»  rcmarkabk  a  mechanical  tura,  aud  iO 
inTeiitive  a  mind,  that  he  devised  m^ny  new  methods  for  pre  - 
acrnng  the  famnaa  body  Cor  dincclioa,  far  nwaating  iMtnimifal 
ptepTitioM(  for  cttttlng  nleraioopie  lecdoiuii  wnd  for  mwiiiriiig 
•  the  same.  He  was  nn  aecnii;>li  hi:^  micro^copi^f  nnd  a  krcn 
fisher,  and  this  led  limi  to  take  a  j^cat  interest  in  fi-,h,  especially 
the  Salmonidje ;~and,  when  the  "fangons  disease"  broke  out 
tmangH  Htc  almoa  in  the  Tweed  and  other  rivers,  he  investi- 
gated  (bit  matter,  and  cornmrnlcated  Us  reanlta  to  the  Royal 
Society  of  Edloburgfa — results  vhich  .ire  to  contain  by  far  the 
best  description  yet  given  of  the  patholjgical  condition:,  of  this 
remarkable  disease.  Not  only  did  Mr.  Stirhng  encourage  and 
aid  others,  but,  in  turn,  he  was  the  esteemed  and  highly  valued 
fneudof  &tlate  Frof.  Goodiir  and  of  ttat.  TnraMr,  bodi  of 
wbem  gave  Um  «fary  fadlily  for  canyiiv  cn  Ui  lawaa^etf^ 

The  Roya!  Commission  on  Technical  Instruction  visited 
Saltaire  and  Keighley  on  Tuesday,  and  were  present  at  the 
aaaul  neeting  of  the  School  of  Science  and  Art  in  the  Keighley 
MeduBica'  Institute.  Mr.  Slagg,  M.P.,  speaking  of  the  o^ects 
of  (be  CrmtmMm,  aaid  diat  their  great  aim  would  be  todevelop 
a  plan  by  which  their  sy  tern  cf  |  rim.\ry  education  shou'd  be 
linked  to  a  higher  system,  cjmprj>injj  a  higher  training  and 
leading  up  to  the  highest  scholastic  education  the  country  ould 
ifibmL  For  bis  own  part  he  dkl  not  a«e  anything  at  the  present 
momeat  ia  foreign  eompetidoo  to  appal  them  ia  die  slightest 
degree,  and  sub  !.intia!Iy  he  believed  that  A^hcU  their  p-ound 
very  well  indeed.  Mr.  Samuelson,  M.P„  sdd  that  it  was  im- 
possible that  tliey  a  uatii>n  CDuld  continue  to  hold  the  superior 
lank  which  they  had  taken  amoqg  mannfaetaring  ooontries  if 
diey  did  net  euhivate  Ae  indastrial  iatdligeace  of  their  popula- 
tion, and  it  '.1  r  n  th.it  account  ^Mt  he  dimqjht  die  ConmiMion 

would  result  :ii  ^fcit  good. 

A  KE.MARKABLE  phenomenon  occurred  in  New  England  on 
Sqitember  6,  almost  exactly  similar  to  one  that  occurred  in  the 
same  regioa  oa  May  19^  1780.  The  S/ringfidd  Daily  Ke- 
fmblkam  describes  it  as  follows: — In  tlus  dty  (he  d.-iy  began 
n  slow  gathering  of  fog  from  all  the  watcrcour,cs  in  the 
early  hours,  the  thin  clouds  that  covered  the  sky  at  midnight 
seemed  to  crowd  together  and  descend  upon  the  earth,  and  by 
sonrise  the  atmo^beie  was  dease  with  lapoor,  which  limited 
niioB  to  very  diort  distaaoes,  aad  made  those  distances  illnsory ; 
and  as  the  sun  rose  invisibly  behind,  the  vapours  became  a  thick, 
brassy  canopy,  through  which  a  strange  yellow  light  pervaded 
the  air  and  produced  the  most  peculiar  effects  on  the  surface  of 
the  earth.  This  colour  and  darkness  lasted  until  about  three 
o'doek  in  Ae  afternoon,  onee  in  a  while  lightening,  and  then 
again  decpeninjif,  so  tint  during  a  large  part  of  the  time  nothing 
Could  be  done  conveniently  indoors  without  artificial  light.  The 
aanmal  complexion  of  the  air  wearied  and  pained  the  eyes.  The 
pan  ammed  a  ringolar  bhiiah  bri^iiiMss»  if  every  bbde 
were  tipped  with  light  Yellow  Moasoms  turned  pale  and  gray ; 
a  row  of  sunflowers  looked  ghastly;  orange  na.siurtiums  light- 
ened ;  pink  roj^es  flamed ;  lilac-hued  phlox  grew  pink ;  and  blue 
flowers  were  tranafigrmed  into  red.  Luxuriant  murnii^.^lodcsdut 
have  been  bioseomiqgia  deep  Uae  during  the  seaaoaaow  were 
dressed  ia  splendid  nageota;  rich  bhe  clematis  dooned  an 


equally  rich  maroon ;  fringed  gentians  were  crinuon  in  (he 
fields.    Thoie  wjs  a  singular  luminousness  on  every  fence  and 
roof-ridge,  and  the  trees  seemed  to  be  ready  to  fly  into  fire.  The 
light  was  mysteriously  devoid  of  refractioa.   Oae  sitting  with  his 
back  to  a  window  eoaHLaot  read  the  newspaper  if  Iris  shadow 
fell  upoa  ft— be  was  obliged  to  ton  the  paper  aside  to  flie  Hgia. 
Gas  was  lighted  all  over  the  city,  and  it  burned  with  a  sparkling 
pallor,  like  the  electric  light    The  electric  limits  themselves 
burned  bine,  and  were  perfectly  useless,  giviag  a  aaove  nneartUy 
look  to  everything  anuiil  The  dadcnasi  was  aat  at  all  like 
that  of  night,  nor  were  animals  affected  by  It  to  any  remarkable 
extent    The  birds  kept  stilt,  it  is  true,  the  pigeons  roosting  00 
ridge-poles  instead  of  flying  about,  but  generally  the  chickeos 
were  abroad,    A  rfagalar  uncertainty  of  distance  prevailed,  aad 
commonly  the disttaees  seemed  shorter  than  in  reality.  Wheaia 
the  afternoon  tfte  sen  l«gan  to  be  visible  dirongh  the  stiaaffe 
mists,  it  was  like  a  pink  ball  amidst  yellow  cu^hi'>ns — ]\ist  the 
colour  of  one  of  those  mysterious  balls  of  rouge  which  wc  see  at  die 
drug-stores,  and  which  no  wo3ian  ever  buy^.    It  wa^  not  till 
betweca  five  aad  six  o'clock  that  the  sua  had  saffidendy  dissi- 
pated the  adsts  to  resame  its  asaal  dear  gold,  and  the  eaftt 
returned  to  its  everyday  aspect  ;  the  grass  resigning  its  unnatnml 
brilliancy  and  the  purple  daisies  no  I  mger  fainting  into  pink. 
Hie  tempeiature  throughout  the  day  was  very  cl  jse  and  oppres- 
dvc^  aad  the  idiysical  efiect  was  ooeof  hesvineMand  depressiott. 
What  was  observed  here  was  die  eaper  ieeee  of  aP  Kew  England, 
so  far  as  heard  from,  of  Albany  and  New  York  city,  and  also 
in  Central  and  Northern  New  York.    In  reference  to  this  phe- 
nomenon  the  New  York  NiiUiM  suggests  that  it  nuy  be  wiardi 
the  while  of  weather^baervera  to  note  the  approximate  coinci* 
denee  between  die  interval  separating  the  two  dark  dafs  ia  Mew 
Kngland  (May  19,  1 780,  and  September  6^  1881)  Sad  aiae  times 
the  sun-spot  qrde  of  eleven  years. 

Tub  eeremeay  of  cutting  the  lint  sod  of  die  Gianl's  Caasewmy 

and  Port^u^h  TrnMi'..  ny  v  as  jyrrf  irnied  the  other  day  at  I'ortrush, 
in  presence  of  the  directors  and  a  large  company  of  the  local 
gentry  and  visitors  at  Fortrush.  Interest  was  attached  to  the 
ceremonial  owing  to  the  fact  that  it  is  intended  to  work  the 
tramway  by  deelridty,  die  eompany  (bus  bdng  tlie  fint  to  ia* 
troduce  into  the  United  Kingdom  electricity  ns  a  -ji  itive  power 
for  tramway  and  nulway  propulsion.  llie  chairmai  of  the 
compxtiy.  Dr.  Traill,  said  that  not  many  years  would  elapce 
before  this  dynamo-electric  power  would  be  supplied,  not  alooe 
to  traantaya  aaitably  dtoated  for  it,  as  dils  oneandovbtedly  was, 
but  also  to  railways.  To  shareholders  in  a  c">mpiiiy  such  as 
this  they  could  easily  .<-ec  «hat  an  important  thing  >uch  a  revo- 
lution in  locomotive  power  would  repre  ent.  The  working 
cx])cn.'^  for  haulage  on  a  tramway  such  as  theirs  with  horses 
would  be  about  tid.  per  aiik^  aaS  by  steam  power  abent  jd^ 
per  mile,  t>ut  there  was  cveiy  reason  to  suppose  that  the  worldqg 
expenses  of  their  motive  power  need  not  reach  id.  a  mile. 

Some  time  ago  we  gave  an  account  of  the  natnreaad  naea 
of  celluloid.  Among  other  thnigs  it  amy  be  ased  lor  preservmg 
typographical  tikkh  aad  stereotypes.  The  praeea  employed 
for  this  purpose,  we  learn  from  l.a  Xalurtt  COBsiBls  ia  taking  an 
impression  of  the  engraved  block  by  means  of  a  special  cement, 
which  receives  the  impressioQ  aad  rapidly  baideai.  After  about 
twenty  nunutes the oeaieat  eaasapport  a  pres—reof  aso  kilo- 
grams. The  preasea  osed  to  take  the  first  fanprei^on  ought  to 
be  heated  ;  and  the  celluloid  in  sheet  is  then  U';<^^  to  taVe  the 
counter-impression  from  which  to  print.  Celluloid  shows  the 
typographical  rc|>roduction  of  specimens  of  bee  in  a  mar>-elIous 
fashion,  fay  the  actual  impresdoa  of  die  lace  itsdf.  La  l/ttm* 
gives  aa  iUnstanttioB  of  a  irfece  of  lace  engraved  in  this  maaner, 
and  the  reproduction  of  the  pattern  is  jK-rfccf. 

A  TSLBCKAM  from  Constantinople  of  September  30  States 
d»t  na  eardiqeake  had  coGamd  at  Chaiitari,  ia  Amrtoli^  wUA 
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CMued  the  deatb  of  eleven  penons  and  great  injury  to  the  Gnud 
Motque  aad  unmeroas  dwclIing-hoiuM.  The  eiMniiit  of  dtauifl^ 
done  in  dw  ae^boiuing  villages  u  mt  kaowB. 

A  GtootAravof  tteeteeet  uaknownUagdoimofConK  In* 

been  compiled  by  a  mcmlicr  of  the  ';uite  of  the  Tnpancse  envoy 
to  that  country.  Several  valuable  p«pers  containing  accounts  of 
tnveb  in  Com  hare  been  read  befoce  the  Geographical  Society 
of  Tokio,  aad  have  appealed  ia  its  Tmtuatiitm,  Aa  tbejr  are 
uriuni  m  Japaneae  thef  are  vafiiitHaatefy  aU  bat  iaacMMlble  to 
Eanpean  geographers. 

Ths  Pirefeet  of  the  Seine  has  established  a  oonne  of  sixleetniet 
for  the  leaehing  of  micrography.  Aa  examination  lus  been 
instituted  for  inspectors  intmsted  with  the  care  of  detecting 
trichuue  ia  the  aubatance  of  porlt  aad  liam  of  American  o^ 
Genaaa  etjgiB> 

A  CITRIOUS  experiment  will  be  tried  this  week  at  La  Villetle 
gasworks,  Paris.  Two  balloons  of  equal  sise  will  be  sent  up  at 
4i0  Mae  tine;  one  of  them  will  caay  aaaqparieBoedcadler, 
a^^  coafitet  that  he  wlU  pndaoe  Moe  cActwidi  alooff  oar 

UMlMOt  the  title  ef  ««Sdiool  Physieal  aad  Descriptive 

Geography  "  Mr.  Stanford  has  issued  a  smaller  and  cheaper  edi- 
tion of  the  late  Keith  Jolinstoii's  "  I  hyiici!,  Historical,  Political, 
and  Descriptive  Geography,"  reviewed  in  these  pages  at  the 
time  of  its  appcaraace.  In  the  Khool  editioa  the  historical 
dcatck  aad  Che  dabontd]r>iirtated  naps  bare  been  ondtled, 
while  all  the  strictly  g^eoKraphical  information  has  been  retained. 
In  this  form  it  ought  to  find  wide  acceptance  among  all  teachers 
who  aim  at  making  geography  both  interestiac  uA  thocOB^. 
No  better  text-book  could  be  recommended. 

The  subject  of  the  address  by  Shadworth  H.  Hodgson, 
LL.D.,  before  the  Aristotelian  Society  on  Monday  eveniag  ail| 
be  "  The  Practical  Bearing  of  Speculative  Philosophy." 

Wb  have  received  from  Rothichild  of  FMlt  an  iateraitiae 
litOe  Tolame  m  Pisdcttlture  in  Fraaec.    It  eoMditi  of  two 

part^— rivciculiure,  Fluvinl  and  Maritime^  bj  Jales  Pimtlaj 

and  Oysfcr-Ciillure,  by  M.  Dc  lion. 

l.N  its  ••uminary  of  colonial  intelligence  the  Colonies  and  India 
mentions  the  discovery  of  a  valuable  coal-seam  near  Victoria. 
Huoflb  Tanaania,  which  has  been  traced  on  the  mrface  for  about 
tweatjp  yards,  and  incrBased  ia  width  fnu  three  to  foor  feet, 
when  it  was  lost  in  a  hilL  The  coal  has  lieea  tried  and  foand  to 
be  of  good  quality. 

A  TALVABL*  arebxeofa^cal  discovery,  which  may  be  said  to 
equal  that  of  the  celcbrale^l  KertcL  antiquities  at  liie  flerniitaijc 
of  St.  Petersburg,  has  recently  been  made  near  the  Cossack 
village  of  Sewcnk  in  the  Sakuhan  district,  in  one  of  the  kurdant, 
1^.  the  old  tombs,  ia  the  iteppcs  of  Soothcm  Bimia.  A  aumber 
of  obfeds  were  fimad,  bat  special  atteadoa  wia  drawn  to  two 
glass  vessels,  unfortunately  broken,  but  the  pieces  of  which  still 
give  evidence  of  their  remarkable  ornamentation.  They  arc 
profusely  covered  with  goW,  the  hoops  containing  large  rubies 
and  beariac  foldea  chains,  by  whidi  heatt-shaped  pearls  are 
■aipcnded.  Aaotber  object  of  cyliadrieal  shape,  evidently  a 
cup'holder,  consii^ts  of  pure  gold,  and  shows  two  griffins  in  bas- 
relief  Another  iiiiiKirtant,  object  is  a  gold  pUte  six  inches  in 
diameter,  with  a  fine  bas-relief  representing  a  whole  episode. 
M.  Felizin,  an  eminent  Roaiiaa  ardueolofitt,  b  of  opinion  that 
the  teaab  ia  quecUoB  nntst  have  been  Oat  of  an  important 
personage  of  tbe  Bosphoreaii  V\  i^dox,  and  that  its  origin  dates 
back  as  far  as  the  period  of  King  Perisad  II.,  who  ;bcj;an  to 
reign  in  the  year  ^84  B.c  A(aldcQia«h^«asfo«Bdcaaiintt 
Uiis  view. 


Ah  inportant  disccery  of  very  good  rock-salt,  alfcedi^g  a 
tbrrt  aavaaiy-fiTC  Ceet  Aide,  was  made  tome  days  ago  in  the 
dilbtict  of  Bakamt,  in  the  Russian  government  of  Ekateiinoslav, 
atadepdi  of  430  feet.   The  di>covcry  was  made  aoeoidinf  ta 

tbe  indications  of  iho  geo'.cgist,  Prof.  ErofecfT. 

The  anniversary  address  of  the  Hon.  Prof.  Smith,  president 
of  tbe  Royal  Society  of  New  South  Wales,  contains  an  interest- 
ing sketch  of  tbe  hktocy  of  the  Society,  b«)th  under  its  old  aaat 
of  Fhileaoplneal  Sodety  aa  wdl  aa  aader  lie  praent  derignatioB. 

Messrs.  Blackwood  and  Sons  have  issued  a  twelfth  edition 
of  the  "Elemeate  of  Apicaltaral  Cbeaiistty  and  Geolacy,"  by 
thektehaf.J.P.  W.  JeluHtoa  and  Dr.  C  A.  Owma. 

In  the  report  seat  ns  of  theaMetL^of  ibe  Nahmd  History 

Society  of  the  Friends'  School  at  York,  and  printed  among  our 
Notes  a  fortnight  ago,  the  Rev.  T.  A.  Preston  is  referred  to  as 
aeience  master  at  Marlliorough  College.  Of  course  this  is  a 
aaislakc}  Mr.  G.  F.  RodwcU  has  long  held  and  still  holds  the  post 
nftfiad  tOa 

The  additions  to  the  Zoological  Society's  Gardens  during  tha 
past  week  iaehidc  a  Tennant's  Squirrd  KSammt  ttmumtii  fraoa 
Ceylon,  presented  by  Mire.  S.  A.  Cottrcll  { a  Coauaoa  ManMaet 

(lfap<ilf  jafchus)  from  South-Fast  Braril,  presented  by  Mr.  J.  N. 
Palmer  ;  a  Chacma  Baboon  {Cynxtph.itus  /ufvanW)  from  Sout 
Africa,  presented  by  Mr.  W.  II.  L.  Long  ;  a  Lcucoryx  Ante- 
lope ifiryx  Itmfijfx)  from  North  Africa,  preiented  by  Mr.  John 
M.  Cook ;  twa  Leoparda  {RKs  paeAtii  ftam.  Ceylaa,  preaaaled 
by  Mr.  Eustace  L.  Bumside  ;  a  Green  Lizard  (fjiefria  viridis) 
from  Jersey,  presented  by  Mr.  James  Thorn ;  a  Tarantula  Spider 
{MygaU,  sp,  inc.)  from  California,  presented  by  Mrs.  John 
Leecfaman;  five  Robben  Island  Snakes  (Cwvudla  /htcamm) 
from  South  Afriea,  pre  tented  tqr  Rev.  G.  H.  R.  Fisk,  CH.Z.S. ; 
two  Greater  White-crested  Cockatoos  {Ccuatua  cristata)  from 
Moluccas;  two  Common  Cormorants  (Phalacnvorav  carbe), 
British,  (!<•]!  isiicil  ;  t\\o  I!|i.s-oin-he.aiicii  Parralicets  (Paltrornis 
gnmcttfkaius)  from  India,  a  Nose-horned  Viptf  {Viftra  nan- 
Mtwl^  a  Craeodile  {Ctttedlkit,  sp.  iae.)  fnna  West  Afika, 
purchased. 

OUR  ASTRONOMICAL  COLUMN 

Comet  V.,  1863.— With  reference  to  a  remark  in  this  columa 
at  p.  Ill  of  tbe  present  volume  of  Natore,  sugi{estin^  that  a 
further  and  more  minute  discussion  of  the  elcmenU  of  this  comet 
might  be  desirable,  Prof.  Valentiner,  director  of  the  Observatory 
at  Carlsruhe,  hu  been  good  enough  to  draw  our  attention  to  a 
memoir  by  himself  upon  the  subject  which  we  had  overlooked  ; 
it  is  entitled  "  Determinatio  orhitx  Cometae  V.  anni  1863,"  and 
was  published  at  Berlin  in  1869.  The  olieervations,  about  130 
in  aamber,  extend  from  1863,  December  38,  to  1864,  March  1, 
and  Prof.  Valentiner  forms  nine  normal  positions  upm  tbem. 
The  perturbations  of  the  earth  aad  Jupiter  are  taken  into 
account  (the  comet  having  approadied  tne  former  at  the  end  of 
Jaaoaiy  witUa  about  O'l^  aad  the  Mhnriag  parabolic  deaMata 
result:— 

FiriheEoa  BuMfe,  1S63,  Dee.  S77999a  M.T.  at  BarBa. 

Longitude  of  perihelion    60  2.)  26-4  \  M.  Eq. 

„        ascending  node  ...    304  43  23*2  / 1864*0 

Inclination   64  as  44 'a 

Log.  perihelion  distance    9*8873326 

Motion  — direct. 

The  agreement  with  the  obscr\aiion-s  is  so  cH^e  as  to  prove  that 
the  orbit  did  not  .sensibly  differ  from  a  |i.ar.al)i!a  ;  the  conjectured 
identity  with  tbe  comet  of  1810  is  therefore  show^  to  be  inad- 
mi'<si1)le,  notwith>tanding  the  striking  similarity  of  ttedenNat% 
AS  will  appear  from  the  comparison  at  p.  ill. 

The  New  Comet.— Mr.  S.  C.  Chandler,  jun.,  has  tel^raphed 
to  Lord  Crawford's  Obscrvatoiy  approximate  elements  or  the 
^oowt  discovered  b^  Mr.  Bainard  last  month,  from  which  it 
^peacs  that  the  orba  does  not  resemble  that  of  any  which  has 
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p^evion^Iy  cvmputtd.  Exprtssct.'  in  the  form  um.il  in  our 
CMalogues  the  elemcnls  are  : — Perihelion  i^^i-age,  Se]itcmber 
ISVI  G.M.T.  ;  loi igitude  <.f  jicrihcLoii,  250'  4'  ;  longitcde  of 
MCWdiiig  ticde,  260"  43';  inclination,  72'' 33' ;  log.  perihelion 
•70535  i  motion,  retrograde,    llie  intemity  of  lijjht 


MimHA  or  Algol.  —The  under-mentioned  Grecmwidi  times 


of  mil 
indie 


of  this  variable  are  from  Prof.  W'innecke^s 
ifMtBtioo  of  irhidk  oaneetion  depnulii^  vpan 
It  hu  been  siipliMl  I— 


Oet  9 
» 


k.  n. 
15  53 
IS  41 
9  JO 
6  19 


k.  m. 
14  33 

II  la 

8  I 
16  s 
»  54 

9  43 
6  3a 


Dee.  II 

30 


1748 

H37 
tl  s6 

8  14 
5  3 


There  wf 


Nov.  I  ... 
4  ... 
7  ... 
ai  ... 
a4  ... 
VI  ... 
|o  ... 

.ippear  to  ha\c  1  cf n  perturl  ationv  in  the  j^crio-J 
doring  ihc  la  t  few  ycnrs  whn.h  are  not  reiiebtij  even  by  i'rof. 
Schonfelti's  forniul.i  in\i  ivinj;  nvo  iiicqualitief,  which  WWdll 
make  the  al<jve  lin.cs  ah^jut  ihirty-fivc  n  itiutes  later. 

A  Probably  Varjable  Star. — Prof.  Piclvering  notifies  his 
observation  of  a  red  star,  with  liandcd  5i(>cctnim,  the  place  of 
vhicfa  on  September  14  was  in  K.A.  i6h.  31m.  32s.  ;  Decl. 
+  73*  32'.  On  September  17  its  magnitode  was  8^6.  It  is  not 
found  in  the  "  Durchitm^terung,"  nor  in  Fcdcrcnko,  Scbwcfd/or 
Other  ciraimpokr  catalogue.  Its  variability  is  therefore  sugge»ted. 

CbkAUU%  ViJiUBLl,  U  Cephei.— Mr.  Knott  informs  us 
that  be  obtained  a  (ood  observation  of  the  minimum  of  Ceraski''; 
variaUeof  dort  period  on  the  night  of  October  2;  time  of 
ab.  lA.  tSm.  G. M.T.,  nar;.  9*3.  Prof.  Schmidt's  ephcmeri'i 
in  jfirtmi.  Xbr/t.,  h'u.  2382,  ha*  lib.  37-5m.  The  star  did  not 
lUlmitesolow,  asiniheaiiafaaawhiehlfr.  Xaott  oheenFed  in 
Ifan^,  April,  and  May  last 

[Ekrati  .m.  —  In  last  neek's  "AitnMuiBiaBl  Cohaui*(pt  Sao), 
^  "add/ •  W'add  P."J 

CHEMICAL  NOTES 

MM.  SCHlTT7ENlieRf;ER  AND  COLSON  flcscrihe  {CoTif'!.  rrnJ.\ 
several  new  ci  mp<  luui^  of  -ilio  n.  When  cry-tallme  silicon  is 
>lrcnEly  hesited  in  a  current  of  carlmn  di  ixiilo  the  cunifniund 
(SiCOli^  is  produced  When  nitrogen  i>  jias  rd  uvcr  a  hot 
mixture  of -ilicon  anil  carl  on  (Si,C",N)j  i^  fumictl.  7he  author-i 
regard  thc  c  cunipi  units  as  the  ctnle  .an<l  nitride  rc-pcctivfly  of 
the  railicle  (arh>-siliecn  (Si,C|)«>  Tbc  nitride  of  silicon  (Si,N|]br 
is  also  d^cribed :  it  it  obtained  bgr  the  direct  adon  off  idlngcB 
and  -ilicon. 

It  I  ue  1  known  that  certain  metallic  chloridc-^,  r.r.  sodium 
chloritie,  arc  precipitated  from  aqueous  ^i^lution  by  hydrochloric 
acid  ;  attention  bas  I  ecu  drawn  in  the^e  Note<  to  recent  work  of 
Dittc  and  tithers  on  this  snbjcct  M.  Sabatier  dcrcribca  several 
hydrates  of  fcrrons  and  feme  ddofide  {Ctiitft.  mti,)  pradaced 
by  this  general  reaction. 

MaxV  ycnia  aco  dahain  drew  attention  to  the  change  in  pro- 
Mrtei  fiMhwea  in  eeitain  oxides  by  the  action  of  heat,  *.r. 
nRk  oiide  is  tmlnble  in  hydrochloric  acid,  bat  when  strongly 
it  Vrcrmr  alinost  ItuolaUe.  This  "department  of 
wetdar  philo ophy  "— to  ase  Graham's  phnue— na-s  not  been 
mwB  ttadieo.  1'he  eapcriaMals  detailed  in  Artkiv  NMand  by 
M .  ven  OeaiiiHhu  fenn  an  {lUeresting  contribution  bearing  on  Ihiv 
■abiect.  It  is  drawn  that  the  amount  of  water  of  hydration  Uken 
iro  by  fttt  oridea  of  tin,  silicon,  and  minganese  at  the  moment 
or  the  futHMtiPB  and  precipitation  of  ^hydrates  of  there  oxides 
from  aqaaani  ioinrionc,  is  dependent  on  the  molecular  state,  i.e. 
on  die  as  yet  aniiiown  eonaitions  of  moleciilar  eanilibrinm,  of 
dw  aoUd  hjfdiBlei,  The  molecalar  state  being  the  same^  the 
aaMsat  of  water  of  hydration  rises  with  tempentare  and  hnmi* 
di^  of  tliesmreandirtg  air ;  to  each  temperature  and  degree  of 
hnddllf  waiCipoBds  a  certain  equilibrium  of  oadde  and  water ; 
Ae  rdaliona  between  Ac  weights  of  the  oxide  and  water  are 
generally  too  complex  for  expression  by  a  simple  formula.  From 
■n  examination  of  the  phraomena  attending  the  action  of  the 
amorphou  hydnled  dinnidea  of  dw  alwTe-named  elements  on 
aeida,  aUtalii^  and  sahs,  If.  Tan  Bfeniaden  concludes  that  weak 
donUe  eonponrdt  aic  pvodnced,  bnt  that  these  are  very  easily 
dinceiattd  f  t»  anont  of  dfvodatioii  varying  « ith  tbe  chemi 


cal  nature  and  the  mas^  of  ihc  reacting  subitsnces,  and  with  tbe 
teuii)cratarc.  In  mos'.  ca  c  table  compounds  are  produced 
simultaneously  with  the  c  scrir-.  nf  un-tablc  and  lar(»ely-di.tso- 
ciatetl  tompLuniU.  The  forma']  n  aii  l  dissociation  of  »uch 
unstable  coinjxjund-.  depend  al  o  on  the  conditions  of  molecular 
^tabiUty  of  the  hvdratcd  oxides  themselves.  By  arranging  these 
conditions  fo  as  to  insure  con'idcrable  molecular  stability — e.g.  by 
heating  the  hydrates — the  j  merof  forming  the  unstal  le  com- 
pounds is  much  diminished.  1  hat  a  force  of  the  same  nature  as 
chemical  affinity  is  concerned  in  the  formation  of  some  of  these 
weak  compounds  us  shown  l>y  the  ilccinii^osinL'  action  exerted  by 
hydr.ated  MnO,  on  the  M.i!  !e  ci  n  puiii  ds  KjSO,,  KCl,  and 
KNO,,  ctmfxjunds  which  dn  not  show  signs  of  di»j cnriation  m 
aque<ius  soluti  n.  M.  v.in  I'c  iiniclen  would  thus  extend  the 
sphere  of  chemical  ])hcnuii:f na,  and  wovild  ^ee  no  sliarp  division 
line  between  the  actions  f'f  the  s:i-ca!li.-d  |'hy-K:d  forces— aJbo* 
sion,  absorption,  Ac — and  tbe  force  of  chemical  afiinity. 

An  ittKenious  method  for  dctennining  tlie  total  aoBd  mattar  in 
solution  in  diflerent  waters  Is  deeeribcd  in  Ckm,  Stt»  ymmiat 
bv  Dr.  Mills.  The  method  is  bawd  on  the  Act  that  if  a  loiall 
ipass  bead  within  attached  wcightitaUowcdtoascend  in  a  saline 
•olntion  of  known  alRagdi,  it  wiU  riaaniofe  slowly,  the  greater 


the  amount  of  solvent  present.  _  _ 

that  the  rate  of  ascent  is  also  dependent  «n  the  aallM  of  ifi 
soluble  matter,  i.e.  on  the  viscositv  of  the  solution.  For  detect- 
ing variaiioos  in  the  solids  in  lie  same  water,  for  i  reparing 
standard  solution^  Ac,  the  bnlb  method  is  Bkd^  10  Iw  uafiu. 
Experiments  detailed  in  the  same  paper  lead  BUli  to  aqf^ai  tin 
specific  gmi^  of  a  potable  water  as  a  dirset  indiciiliBtt  of  dm 
qusnthy  of  total  solids  in  solntion. 

Analyses  of  the  mud  deposited  round  the  Buxton  themml 
.spring,  by  T.  C.  Thresh  (Ckcm.  Siv.  J.mrH.),  ^hovv  that  when 
dried  at  I20°  thi.s  mud  contains  about  71  per  cent.  Mn^O^,  witli 
oxides  of  Ph,  Cu,  Fe,  AI,  Zn,  Ba,  Sr,  Mr,  and  Mo,  and  closely 
agrees  in  comix^ition  wiih  many  si:<ecimtns  of  "wad  "  or  "  bog 
manganese."  Analyses  ot  the  i;as  evolved  at  the  spring  and  of 
the  gases  di  5ol veil  in  the  uattr  clo'ely  confirm  ihi  se  made  by 
Playfair  in  1.S52  ;  the  g.i^  tvolsKl  t-A  the  spring  consi-ts  of  about 
99  [  er  ci-i-l  niti  jTc,  and  1  pi  r  cent.  CO.,  thai  di  solved  in  the 
water  of  ahvut  (>o  ]>er  cent.  N  and  40  j:;er  cent  COr  The  water 
in  the  laths  contains  a'-  much  gas  as  coald  be (oroed  Into  walv 
at  a  pressure  of  1  "64  atmov])heres. 

A  LONG  and  important  japer  by  \V.  H.  Perkin.on  "  Is  mcric 
Acids  obtained  from  C&umarin  and  the  Ethers  of  (lydridc  of 
Salicyl,"  appears  in  the  ^ame  number  (August)  of  the  Ckem,  See, 
Joutn.  Perkin  has  obtained  two  series  if  comj.ound.':,  differing 
in  properties:,  but  generally  convertible,  one  into  the  other,  by 
the  action  of  beat.  He  thinks  that  tbe  ordinary  theory  of  iso- 
merism, according  to  which  this  phenomenon  is  traceable  to  the 
occupation  of  diflTerent  relative  positions  by  the  atoms  in  two  ntole> 
cutes,  fails  toexpLiin  the  cases  of  Isomerism  now  descrilxd  by  him. 
He  favours  the  view  that  the  atoms  in  the  molecules  of  any  ]  air  01 
the  newly- decribcd  comp'  unds  occupy  the  same  relative  posi- 
tions, bnt  are  at  different  absolate  disitances  from  each  other.  It 
is,  however,  to  be  remembered  that  the  present  theory  of  iso. 
n  crism  is  applicable  only  to  (raset  us  molecules ;  the  molecular 
phenomena  of  liquid  and  solid  bodice  are  too  complex  to  find, 
as  yet,  any  general  explaiwtion.  Perk  in's  new  compounds  «eem 
to  belong  to  this  rapidly-increasing  gn  up  of  "  physical  iso- 
mcrides,  i>.  to  liquid  or  solid  bodies  who  e  chemicul  properties 
are  to  be  traced  to  the  binding  together  of  molecular  groups,  the 
individual  members  of  which  occupy  relatively  different  |x>sitioos, 
and  which  groups  react  as  chemical  units.  The  fads,  concerning 
molecular  volumes  of  metameric  oompoonds  are  also,  on  the 
whole,  opposed  to  that  tkeory  of  {somerism  Ihmand  Iqr  P«r1itn 
in  his  important  |  nper. 

A  SIRIBS  of  papers  on  the  photo^licniistiy  of  sRscrbnoMi 
\n  Herr  Eder  has  appeared  in  CkaOttlm  CmtnOhtt,  It  Is 
shown  that  >ilver  bromide  prepared  with  an  cneeaiof 

nitrate  is  much  more  sensitive  towards  li|^  than  \ 
with  exccfs  of  potassium  bromide,  provided  the  silver  browddc 
is  diveroinated  through  an  indifferent  sub»tance,  e.g,  eollodiaB 
pyroxylene.  When  di.v'cminated  through  sn  ea.'ily  oaidvable 
substance,  e.g.  gelatin  or  gum,  silver  bromide  prefMiSd  wift  It 
slight  excesiiof  M>Iuble  bromide  is  from  four  to  fix  tinea  MM 
semilive  than  when  disseminated  through  indiftreni  eoOodioil 
with  excess  of  silver  niirale.    An  cmuHon  of  silver  branide  in 

Statin  with  a  slighP  excess  of  the  soluble  bromide  aflcr  Hnpcnt 
ys  digChtion  at  Jp'-so"  becomes  much  more  senMtive  Am  tXf 
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other  kaown  bodj.    Um  Edar  ngHds  (he  pkoto^liemkai 
decampaaitiw  of  sUm  Inoarfdtttt  dtt  icadt  of  piitiaL 
wiliilaMoCbnmiitt. 


THS  GERMAN  ASSOCIATION 

THE  fill]r<4owk  iHgrHnt  «(  tfa*  Auoeiitioii  of  Ccrawa 
nmmtSaktwKAVkfiStmwn  ImM  it  S«libarc  on  Sop- 
MnAer  i8<44.  Tk«  anmbar  of  Mcmlicn  aad  Anocwta  » 
•nendaaee  nu  760:  Than  wen  aim  pnsent  Poragn  Membora 
from  SwHimImi^  tiM  MMiMriands,  Rutsia,  Daaanark,  rad 
Jspsa.  TheiiigyriBlMrtBg^  oa  Snnda/,  Septanbcr  18^  wu 
Ofioed  bgr  dM  lint  SeoraMCfi  Dk>  Ganthner  (SaUlMrg),  who 
teUibMitvaddrMorwdeom  ntotloacd  the  fact  that  S«tls- 
htag  was  the  last  ittirMMrt  of  the  odefanied  phjrsiciaB  and 
oatiuaHst,  TheophrutKS  Fanwdim.  After  short  aodressM  given 
b]rtbtG«ffenMr«ndBwcomast«r,  Praf.  Pettenkofer  (Munich) 
read  a  paper  "On  the  Soil  and  its  Coonectioii  with  the  Health 
of  Kan."  He  pointed  out  that  h  was  previou  \y  believed  that 
tte  state  of  the  air  and  water  eserls  an  bnportaat  influence  upon 
the  origin  and  propa2'*i°i>  ^  epidenies*  rat  this  Tie*  coaM  not 
be  proved  Inr  experiments  recently  nude.  The  oontamina- 
tion  of  «r  ana  water  is  caused  br  proJncts  of  deoomposition  of 
bodies  patrefjphw  00  or  in  the  soil.  Hie  prcigress  or  epidemic 
diseases,  cs|ieciaw  of  diolera,  is  influenced  mainly  bf^  tJie  soil. 
The  imramily  or  speeiai  localities  ■jniost  chotera  is  shown 
by  the  example  of  Lyons^  iriiieh,  notwithstanding  oommuni- 
cation  with  infected  places,  lanamed  free  from  dielern, 
though  fihered  Rhone  water  was  nsed  then.  VeiaaiUes  and 
Sahdnirg  aLm  were  exempt  from  this  disease.  It  is  now  ge  ie- 
nBraiattmed  that  cholera  isdne  to  the  action  of  sdusomycete^, 
whin  develop  at  loealitie}  where  the  soil  b  impregnated  with 
decomposing  organic  bodies.  The  contaminatKMi  is  dnwn  up 
by  diffosion  thr«.u«h  the  porous  so: I  into  the  iatoior  of  honsci^ 
where  it  twDimes  daogerotts  to  the  health  of  man. 

On  Mmnlay  the  work  of  the  sections  was  c  >mraenoed.  There 
were  twenty-three  seeliDni^  deven  of  them  nsed  teal.  On  Tuesday 
an  excuTiion  was  made  to  Reidienhall  (Bavaria),  with  iti  salt- 
nines,  where  the  Congress  was  addressed  by  Giaf  Pestallozza. 
On  Wednesday  the  second  general  meeting  was  held.  Prof. 
Wetimaaa  (Freiburg-im-Breisgau)  read  a  paper  on  the  duration 
of  life.  After  ennmersting  many  examples  of  loiter  and 
shorter  duration  of  life  among  anitnaLs  be  pointed  out  that  size, 
constitution,  temper,  sex,  and  growth  are  not  critical  for  the 
duration  of  life.  In  general  the  duration  of  life  of  an  indiridnal 
repre-^ents  the  minimum  of  time  nccesHuy  to  tmure  the  existence 
of  the  species  ;  it  is  governed  by  adaptation  and  heredity.  The 
death  caused  wasting  and  consumption  of  the  celis,  of  which 
the  (animal)  boiy  is  oomposad,  is  the  resolt  of  adaptatioR.  The 
capacity  of  unlimited  life  has  been  lost,  since  it  has  become  ose- 
le<;a.  There  is  no  death  at  the  divi-ion  of  lower  anfanals 
(Amnrlia).  In  higher  animals  the  propagating  cdh  are  separated 
from  the  somatic  celli ;  only  the  former  prascnc  nnlimited  pro- 
ductivencis.  The  limitation  of  individuals  in  time  and  in  space 
is  based  on  the  same  principle.  At  the  same  meetii^  Pror. 
Uqraers  (Vienna)  gave  an  address  on  the  laws  which  govern 
hvuni  thoMghts  and  actions.  In  the  conelu4»  of  hiii  very 
inteiating  aSnonrs^  in  which  he  mainly  dealt  with  feelings, 
sensations  and  the  experiments  of  Munk  oadGoli^  he  expressed 
the  opinion  that  the  phenomena  of  bodies  do  not  disdose  to  us 
their  essence,  .tnd  that  there  is  only  a  phenomenon  of  freedom 
of  n-llf.  liiscnach  (Thuringia)  wa4  chosen  as  the  town  in  which 
the  firiy-fifih  meeting  of  the  AssocuUion  should  be  hdd. 

On  Thursday  an  excunion  was  oi{(aaised  to  Zdt^ua-Sce. 
Go  Saturd.iy  the  third  general  meetmg  was  heM.  Plof.Oppofaer 
(Vienna)  read  a  paper  on  the  question :  Is  Newton's  law  of 
gmvitation  sufiident  for  the  explanation  of  the  motion  of 
heavenly  bodies?  Arc  there  reasons  for  regarding  it  only  as  ap- 
proximately tnic  ?  In  consideratioa  of  the  Iheorias  of  the  moon, 
of  Mercury,  and  of  Knckc's  come^  h*  CaiUWt  find  th*  tiiexies 
bued  on  Newton's  law  in  its  present  form  siflkiettti  hit  it 
wndd  saffice  under  the  (hypothedeal)  asstnnptloa  of  n  eosniic 
■Bttcr  snrronnding  the  sun.  After  an  addntt  f&m,  bf  Dr. 
JDrsehemsteiner  (Mnnicb),  on  Theophrastus  Bomfaaatos  Pan- 
eelsns,  the  siiti>tg  n  as  closed  by  Dr.  Giintiiner.  We  give  a  list 
of  the  papers  rend  in  the  sections  of  Natural  Sdcncea 

Section  11.  Physic*:  Walter  (Tarnowits)^  oa  th? mokenlar 
kinetic  laws  of  specific  beat  and  the  heat  of  vaporiaatioD  of 
bodies  in  diflisrent  statcaj  Sacbcc  (SalchHi),  on  a  direct 
Bessvre  of  die  ■tbaetion  betweaa  caidi  and  a  datcnniaed 


electric  current ;  Kun  (Augsburg),  on  dispersion  of  light  and 
meuniing  the  index  of  refraction ;  Sixjrcr  (Potsdam),  results 
obtained  by  observatioas  of  the  sun  ;  Grunmach  (Berlin),  on 
the  electro-uugnctie  rotation  of  the  plane  of  pjlari>aUon  of 
radiant  heal ;  GranmacU  (Berlin),  cjmparisoas  of  mercury- 
thermojieters  with  air-thermometers  ;  Sacher  (Salzburg)  demon- 
strated some  new  physical  experiments  relating  to  the  theory  of 
the  formation  of  tnc  earth  fbalU  of  sulphur  and  speruiaceli  with 
crater-formations) ;  Waltennofcn  (Prague)  spoLc  on  Im  apparatus 
for  demonstration  of  the  different  action  of  hall  )w  :\nd  solid 
electro- magnets  ;  Guathcr  (Aa.'.tucb),  on  the  parallelogram  of 
forces. 

Section  III.  Chemistry:  Briihl  (I.cjibcrij),  on  the  connection 
between  the  optic  aud  thcrunc  prjjjcrliiii  of  j.iiJ  i>r>(.uuc 
bodies  ;  Brauner  (Prague),  conlributioas  to  the  chcinutry  of  the 
rare  earths,  and  on  the  progrcv,  of  the  system  of  jieri  xlicity  of 
clemcnt-i  ;  Schwarz  (Grati),  short  comuiuiuca:!  ju  on  the  prepa- 
ration of  nearly  perfect  alum  cu'jcs  liy  .i  tn  w  ineth  mi  ;  Z  irn 
(Heidelberg),  on  hyp^uiiraos  add;  fierntlisen  (iieiddberg),  on 
the  n  jtneudature  of  the  proper dcrmtns  of  enrboaic  add,  tsudllg 
s|>ecial  notice  of  isomers. 

Scctioiu  IV.  and  V.  Geology,  mineralogy,  piLu  int obgy, 
go^raphy:  licrnith  (Buiape.l),  on  the  miacr.il  ■.sLi  LTi  of 
iluji^ary  ;  (Juznbcl  (Munich),  on  the  ge  ihgic-J  ^iruclurc  of 
the  Untcr>lK.Tg  (near  .Sal/burg);  Haucr  (Vienna)  presented  a 
new  gcoljgical  map  of  Montenegro  (doi^ncd  by  K.  Tietze)  ; 
/:tlel  (Musiich),  on  Sp  jtigi.e  as  rock-forminj  nutenaU,  and  on 
I'licatjcrinu,  ;  Biilner  (/Zurich),  oa  curved  -.trata  ;  Neuiaayef 
(Vienna),  on  fresh- water  Conchyh.i  fru  i>  Chiiu  ;  Alih  (Krakau), 
on  the  Jtirassic  formation  of  Nic/niou  ;  Haucr  (V1enii.1i,  .n  ;he 
Arlberg ;  Tschermak  (Vienna),  on  the  dcfiiiiti  m  of  species  la 
mineraljgy ;  Hoerues  (Grat/),  on  canhquakei  in  general ; 
Wochner  (Vienna),  on  the  earthquake  of  A^r»m  ;  Richter 
(Sakburg),  on  observations  made  at  the  Obcrsadibach  glacier ; 
Doelter  (Grati),  on  the  Cape  Verde  Islands  ;  Ducker  (Biicke- 
burg)  on  the  occurrence  of  petroleum  in  Northern  Ger.nany. 

Section  VIll.  Hot*ny :  Kraus  (Tritsdurf),  coaiuiunicilions 
on  thu  .ip-i  tv>  lire  of  plants;  Dc  Bey  (Aichen),  report  on  five 
new  iiiil  [iccuiiar  geaer.i  (Conifcr-c)  of  the  .Vichen  chalk-fl  ira; 
llol^iif.  (  Wciheav.ephan),  on  agro.itolog.cal  ihe-es;  Hildchrand 
(Frei  )iirg-iai-Brei>gau),  some  obscrvationi  on  the  tl  iuerin.^  and 
the  fruii>  of  plants;  Woronin  (St.  Petersburg),  contribution  to 
the  knowledge  of  Usti!a,jine«  ;  Kirchner  (li  jheahei  a),  on  the 
l;>ngitadiiuil  growth  of  plants. 

Secti  ins  VIII.  and  IX.  Zoology,  cojiparative  nnatomy, 
cntomjlogy  :  Troschcl  (Bonn),  classification  of  Gi  trii;)odi; 
Krais--e  (l,eip-ic),  on  cell-division  an  I  free  nucleus-lu; mition  ; 
\Vcid»r>iicim  (Freiburg),  on  the  genesis  of  Jacjbsjii'-:  ; 
Giobbea  (Vienna),  on  the  vaiiatiaa  of  generations  of  Doltolum. 


BIOLOGY  AS  AN  ACADSmCAL  STUDY*^ 

I. 

T  T  is  told  of  the  Ute  Dr.  Norman  Mhcleed  that,  on  paying  his 
^  first  visit  in  hisfint  parish,  he  wa^  peremptorily  desired  lo 
sit  down  and  "go  Over  ue  funds -nentals."  I  feel  that  some 
sack  demand  may,  not  unreasonably,  be  made  of  me  to-night. 

Five-and-twenty  yean  ago  one's  position  in  thb  respect  woold 
have  been  a  compararively  easy  one,  for  then  biology  may  be 
said  to  have  had  n>  "  fundamentaU  "  at  all.  In  spite  of  dio 
Ubours  of  Baffin,  Ensrans  Darwin,  and  lamarck,  the  gnat 
bulk  of  natnralisU  at  tiiit  time  bcHcved  in  the  immutability  of 
^edes ;  as  a  natural  ooaseqnence  botany  and  soiligy  mniined 
Bwre  "  daasificatory  sciences,"  and  the  extraordinary  facta  of 
comparative  anatomy,  of  embryonic  development,  of  go^graphi* 
cal  distribution,  of  palseontology,  srere  incapaple  of  rational 
explanation.  Indeed,  eiaasilicafioa  itself  was  aoUrfng  more  tliaa 
a  logical  expression  of  Uktaesaes  and  auBkaneisei,  aaaTwasdflwid 
of  all  real  meaning. 

Bat  with  the  publicatim  of  the  "Origin  of  Species,"  in  1859, 
a  better  day  dawned  for  biology.  The  whole  Ustory  of  science 
has  been  a  snoccssion  of  attempts  to  bring  (iMp  after  groap  of 
aatnral  phenomena  within  the  scope  of  some  natural  law ;  and 
Charles  Darwin's  great  service  to  sdence  lies  in  the  fact  tliat^ 
although  not  hinadf  the  discoverer  cf  the  doctrine  of  deseenL 
be  sttcoeeded,  by  the  immense  array  of  well-'arranged  facts  and 
sound  general isat ions  contained  in  bt-  e,wh  n  a'sing  t>ook,  in 

'  laauKural  Lecture  delivered  ia  th*  l/nireniiv  Library.  Mar  t.  tilt,  bjT 
^JsAtyMMr,  B.Sc..lMd.,FNl^of  SMsgr  iattoOaivis^  . 
OtagSb 
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bringiitg  (bote  aatani  phenomena  which  have  to  do  wilh  living 
things  withia  tlie  all  cmbnciag  law  of  evolution,  thus  making 
belidF  in  the  theory  of  spedal  creation  once  for  all  impossible  to 
the  student  of  nature. 

One  may  say  then  dat  riace  the  pahlieation  of  the  "Origin 
of  Spedeg  "  evolution  bat  taken  its  legitimate  place  as  the  centnl 
doctrine  of  biology,  the  Vey  to  the  infinite  number  of  problenu 
with  which  the  stiulf  of  animsli  aad  plantt  fafivgi  bs  lace  to 
Awe.  Without  evolotioo  theM  problemi  m  innpnble  of  ex- 
plaaation,  and  any  attempt  to  explain  them  la  little  better  than  a 
ronadaboat  acknowledgment  of  ignorance }  bat  with  the  doc* 
trine  of  descent  as  a  standpoint,  problem  after  problem  yields 
to  patient  investii^atton,  biology  Iherebv  gnuiaally  growing  into 
a  perflMt  aad  hanaonioas  whole,  as  did  astronomj  whca  ooet 
die  Lnr  of  uaimnal  gravitation  was  established. 

Not  that  the  real  mystery  of  things  b  in  any  wajr  diminished 
by  this,  any  more  thut  by  other  great  discovericsi  As  Herbert 
Spcaecr  finelj  sns :  "  Positive  knowledge  does  not,  and  never 
cu,  fill  the  whole  icgion  of  possible  thought.  At  the  nitcnnost 
'lof  disGovcn  then  ariso,  and  must  ever  arise,  the  qoeslion, 
tjauL}  Aa  H  la  impossible  to  think  of  a  limit  to 
I  tocMtadcthe  idea  of  space  lyii^  outside  that  limit, 
ooneehrt  of  any  explanation  pofoiind  enoDgfa  to 
I  the  question.  What  it  the  otplaaation  of  that  explass' 
Hmt  Regarding  sdieaoe  u  a  gndaally  increasing  sphere,  we 
a^aay  dat  crcnp  addition  to  iu  inrfaoe  does  hot  hriaf  it  lato 
wider  oootaet  with  aamnrnding  nesdence." 

Btt  the  fret  diat  ao  wphnathia  «f  aatnnl  phaooaieaa  can 
mrbtiaalliaiaorls^ttodiBBniiliov  pnfooid  fliaakfmlntss 
fbrtfwypRiiiiiMlecsqplaaBtioBwbiAlbai^BiBiof  a  Ntwton, 
a  Oalloq,  «r  a  Dmrfai  gim  m.  To  the  trae  oiaa  of  idence 
tiwM«xplaaatlow«OMUI(«  a  nvelation,  and  he  feels  that  hia 
■art  chfrithad  Mlefi^  Ul  OMst  ingrained  prejudices,  matt  be 
broq^  Into  harmony  with  tbt  iMr  light  that  it  ia  him^  or  b« 
call  arid*  at  ao  longer  tenabla. 

Afnr  ftais  ago— evea  «t  At  liM  lAca  ^  Uidmitar  «aa 
IbiHtdcd  something  mora  tkaa  a  ban  ttataawat  of  hcocf  la 
evolution  w  ould  have  bam  itonind iraia  a  pioliHiar  of  Valagf 
giving  his  inaugural  ketKa.  P«r  thn  tb»  doctriae  of  deiecat 
was  only  just  emenriaf  fram  tha  Sat  ttU  through  wldah  all 
great  traths,  scicadfie  «r  otheiwbe^  have  to  pas.<>,  aad  it  waa 
hoaadj  bcUcfad  hgr  many  estimable  persons  that  "Sarwlalsm" 
Hat  ia  diiacl  aad  aaccmary  opposition  to  rel^ion  aad  aMwality, 
aadtnadwiaoclalhof  athattm,  tOGialitm,and  the  like.  But, 
Um  the  fimdameatal  dodciam  «f  aMlonomy,  physics,  and 
fwriogy,  evolutioahaiianiiadallattt^ai  IbcUeva  I  am  cor 
net  in  saying  that  thoe  it  aow  aot  a  liagle  attorallst  of  any 
fcntb  BMcr  the  age  of  tbt^,  iriw  It  aot  also  an  evolutionist ; 
iadee^  widi  Loala  Agptiia  aad  Voa  Baer,  intelligent  opposition 
todwceaanddaetateof  taaasformism  '  -  r 

Evea  tmaqg  dw  aoapidenlific  public,  opinion  hat  OBdaaoiie  a 


rmism  is  pracdeaUlr  dead, 
public,  opinion  batOBdtifloiie 
An  avonthadtt  li  ao  man 


looked  apoB  as  adaaferoosTliloBanr}  It  it  ae  koeer  dioiight 
aeotttuy  to  bold  "  thil  nature's  sndent  power  waa  lott*  wfita 
she  had  to  do  with  IWing  things,  aad  that  the  power  nUcli 
coold  form  worMa  oat  of  a  admla  waa  unable  to  evolve  a  liane 
from  a  hipnarioo,  or  etaa  a  ipedt  of  living  protoplasm  flram  the 
deoitatior  (hanimtnaltaa. 

Uadcf  tbtte  ebcaamaaam  It  waald  bt  laperfhiOMS,  ahaott  lm« 
p«tia«Bt^  forme  to  autkeaar  attempt  to  lapeat  dMawuMola 
wUcih  fo  to  ifaow  that  the  aaiaitls  aM  flantt  liviiw  on  ue  cacdi 
atamparfodof  its  history  are  the  lineal  desoCMaata  Of  those 
wUdl  existed  during  the  preceding  period,  ud  that  the  origin 
of  anv  living  thing  bv  direct  crtatioa  1%  hi  dm  fint  plaoe^ 
entirclv  unsupported  bv  evidence,  and,  M  tha  tceoad  place, 
aathiakahk.  I  nracaed,  thcrefbn^  to  tha  nmln  imbject  of  lUt 
Itetma  AtpmilhmwMchbialeiyshoald  occupy  in  die  etui* 
cnlwDof  aoradwobaadaf  aarVaifarailj;  ia  odmwaid^itt 
place 


of  dm 


in  a  lalioaal 


be  dMded  lato  two 
dma  aUchterve  as  a 


dinedvL 

tiafadie  mbd,  ieadlag  to  dear  dwi«ht,  accamte  ibmbbIbb,  aad 
a  high  inlellactBil  toaa;  and  tha  todiiecdy  tdaolioBtl,  which 
primarily  serve  to  Impart  a  certahi  amooat  of  aiefid  lafermation, 
aad  oaly  MoendMllT,  bv  btercsting  the  aladeat  aad  starting  him 
offoaacertdatiadc  of  thought,  tenre  at  aa  actual  meant  of 
Btental  caltnre.  Pcdiapt  Ihabcit  eiaaiplft  of  the  two  classes 
are  fnniished  by  madianatiot  on  dwoae  hand,  and  on  die  oUier 
tqrEBi^hltloiyaeiMMl^laqi^latchook  Aboywhohat 


once  grasped  tha  idea  (hit  two  aad  two  make  four  and  caa  aevcr 
by  aay  poitihiUty  add  ap  aaythug  elar,  hat  made  a  loag  alrfda 
in  hit  encadoBU  career ;  but  the  boy  who  learns  that  the  hattie 
of  "■^'Tgr  was  fought  in  the  year  lo66,  or  that  Henry  VIII. 
had  tis  wiKS,  has  simply  gained  two  comparativelv  nnimportaat 
licts,  the  posMhrioaof  thootands  of  which  would  aever 
a  anything  more  Ihaa  a  well-informed  person. 
Aeeerdiag  to  the  theory  of  education  which  was  almoet  nai* 
veml  ia  the  hut  (eaemlioB— the  I:lngli&h  public  school  sytla 
there  were  two  edacalioaal  tubjectf,  aad  two  oaljt  Gnck  i 
Latin,  perhaps  with  "a  thadowy  thim"  la  tte  Aape  of 
matics,  but  itftalBly  Bfl*Mn  fnrthiT  that  uat.  At  a  i 
reaction  againit  tUs  time-hoBoored  methodof  triamiag  down  all 
miadt  to  eae  dead  level  of  ivcholarly  dalaest  caaie  the  modem 
private  school  »ysten>,  the  principle  of  which  it  to  try  and  cnm 
mto  a  bo/s  head  alktla  of  all  ihaarijecit  of  ^AUk  H  ia  tnp> 


posed  be  ought  to  kaow  tomeddag  whca  he  arrivct  at 
estate— diviain',  Ladn  and  Greek,  modem  language!^,  m>tho> 
matics,  aatmaf  science,  history,  geography,  draw  inc.  music,  uA 
even  bookkeeping,  llie  wretched  amid  M  "everything  by  starts 
aad  nothing  long  " ;  his  mastery  dhotcB  fur  knowing  sometlilag 
of  as  many  at  potiftile  of  Iheie  aahjecli^  am  osuaUy  emineadly 
superficial,  aad  he  leaves  idool  well  infiinaed  perhaps,  bM 
profoundly  and  distreisin^  iU-edncated. 

The  private  tchool  system  is  aow,  very  natuially,  producing  ia 
eertaia  qaaiters  a  ooaatcr^readian  towaids  the  exclusively 
daaslcal  and  laatbematiotl  method  of  edacadoo,  the  plea  being 
that  the  awdmi  phm  has  been  tikd  and  ffeaad  waadofb  that 
HtjAwriiaiiiHii  ttftwfn  nor  mvof  flit 
have  aay  direct  educational  vaia 
jeett  tboaU  dHNfare  I 


diet  tboia  tab- 


part  of  either  a  aidwol  or  a  aalvenity  eemaa. 

This  ciy  for  a  rttara  to  the  old  nuhs  has  letebfinBdeqpcae* 
tkn  ia  an  article  by  Dr.  Kari  HiUiriinad,^  whe^  Bew«fcr«  amkca 
eertalB  very  imporlaat  ooacessioM  to  hit  oppoaeato   In  tho 


very  imporlaat 
fint  flMt(  what  ha  It  i^|itii(  ^pdatt  It 
edotaiton  1  auMi  humcdon  la  fha  tutoial  t 
fidtledaeadont  aad  hi  Alt  every  hoaertleadier  of  Kcienoewlll 
be  at  one  with  Urn.  IheaafiilBheadvoeatctthc  postponcmeat 
of  the  study  of  Latin  fciiwimtf  dw  fMef  lattnuDeat  of  culture 
in  his  eyes— to  the  age  <rf  twdtw  OT  lUiteea,  and  the  employ- 
ment of  the  first  three  years  of  high  school  life  to  trafadag  iho 
povmtppi  "olnetvadon,  comparison,  memory,  and  all  the  de» 
mealaiy  faaedoDs  of  the  undentanding."  Ia  this  also  the  advo- 
cate of  teioNe  teaching  and  the  opponent  of  the  EagUsh  public 
school  ssMcm  la  its  pamy  will  be  altcgetber  in  aecoiaaace  wbh 
Dr.  HilMmad.  Bik  when  he  goes  on  to  advocate  aa  the  hot 
training  for  theta  **  tkaunHuy  functions  of  the  nnderstanding ' 


the  learning  of  tosll  and  dates  by  rote,  and,  by  way  of  science, 
the  "  umj^  datii6cadoaa  of  aootogy  and  botaay,"  Ulastmtcdhf 
the  "eihihiiloa''  of  real  aaimals  aad  plaati^  onecaaaothnt 
wish  that  hcfcne  priatiag  such  crudities  ne  bad  tticd  to  i 
stand  fai  what  the  elementary  teaching  of  sdeaoe  tttX^  * 
and  how  far  such  teaching  would  tamy  die  tn^llas  ia  ( 
tion,  coopariaoo,  memory,  and  to  mth.  to  vmoi  even  he 
would  devote  tha  ctriier  yean  of  adool  To  hSm,  aa  to 
many,  itiiet  teaching  aieaat  dataieal  and  aadMawdcel  teadi- 
ia^  aad  hntraethm  hi  adeaca  K  If  educational  at  alV  enly 
iaoireetly  aob 

This  opiaion  aa  to  die  cdacattowl  vahie  of  natnal  tdenee 
arises,  I  am  fawUned  to  think,  from  an  otter  misoonception  at  to 
what  it  meaat  by  »cif  nee  leacUag  t  Iff  anoada^  fai  fact,  that 
science  eaa  be  Uu^^ltt  by  ihe  oruaary  educational  qparatni  of 
books  and  lecture:',  llie  faUacyof  dutbon^nmrbe^aniBgto 
be  perceived,  even  by  professed  tcadwn  of  ideaoe.  It  It  Imc 
that  the  cheaiisu  have  Joi^  had  their  labotatoriat  aad  die 
human  anatomists  their  dissecting-rooms ; 
ewine  nf  laistiuu  on  phytici^  blokigj,  or  gndoCT  it  complete 
iridwat  a  eoRespoadiBgooane  of  pracHcal  woili, la  the  prodad 
of  tte  kit  Aw  years,  and  It  even  now  unrecogaiacd  la  eon* 
Brltidh  naiseniUM  aad  to  die  huge  majority  of  suoolai 

And  yel^  one  woold  tUalk  nolhiag  coud  he 
The  whole  end  and  aim  of  sdenoel 

into  dhnct  contact  with  natonj  to  inaom  Int  knowiatb  at  he 
known  hit  mtddflkadon  tahle»  t 
phenomena  dependf  iMid  fir  wrkifc      ■mtj  w—m  — 
of  adstakeu  ^  fefaMlen  ef  dHwe  lawa  to  dm  Cadt  «f 
as  he  is  aUe  to  obaerve  theai.  Whd  weald  he  ttoei^  of  a 
whor^ed  cadrdycn 
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dmaid  of  i«A»8ng  that  his  pupils  should  apply  what  he  had 
tHi|Ait  bf  irarkiag  ant  «nin|dM  for  thonelm?  Or  whmt  of  a 
IcMocr  of  «t  who  Ignored  tnemcanityof  making  his  stndcnts 
draw  or  point  ?  Everyone  sees  the  necessity  of  practical,  and  the 
Utelenneas  of  exclusively  theoretical  teaching  in  these  iostanccf, 
yet  the  fact  is  generally  ignored  that  Uw  cue  il  precisdy  the 
same  with  scientific  subjects,  and  that  a  nu  who  kctnres  to 
t)«giniter$  day  after  day  and  year  after  year  od,  for  instance,  the 
inmcacics  of  animal  structure  ud  the  problema  coonected  there- 
widi,  without  nMkiog  hte  ttadCiili  le^  of  ictnal  i  isMotioq,  what 
an  admal  is  i»  gi««t  mane  apcadiag  hb  MieBgtli  ftr 
aanght 

Until  thia  important  hd  b  recognised  and  proper  pwwhiwi 

made  for  it,  natural  science  never  wul  and  never  can  be  a  power 
in  education.  As  Mr.  Matthew  Arnold  puts  ir,  "To  say  that 
the  fruit  of  classics,  in  the  boys  who  study  them,  is  at  present 
greater  than  the  fruit  of  the  natural  sciences ;  to  say  that  the 
realiita  have  not  got  their  matters  of  instruction  so  well  adapted 
to  nalmction  as  the  huiiLtnists  have  got  theirs,  oomcs  really  to 
110  more  than  this :  that  the  realUu  are  but  newly>admitted 
labourers  in  the  field  of  practical  instruction,  and  that  while  the 
leading  IwDaniitB  .  .  .  have  been  also  schoolmasters,  and  have 
brought  tiidr  ariad  and  energy  to  bear  upon  the  school  leaching 
of  their  own  studies,  tlie  leaders  in  the  natural  sciences  .  .  . 
have  not  When  Kientific  physics  have  as  recognised  a  place  in 
public  instruction  as  Latin  and  Greek  they  will  be  as  well 
taught."  1 

When  these  remarlcs  were  written  (in  1868)  they  were  appli- 
eabla  to  tcience-teaching  not  only  in  schools,  but  also,  in  great 
Wicainrr.  in  universities  and  colimi.  But  since  that  time  great 
dbaafes  have  taken  place,  and  in  biolagjr,  of  which  science  alone 
I  am  competent  to  speak,  the  improvement  is  due,  first  of  all,  to 
mv  honourtd  master.  Prof.  Huxley,  and  next  to  his  co-worker,  D'. 
tfichacl  Foster,  both  of  them  brilliant  examples  of  the  fact  that 
anenunent  roan  of  science  may  be  at  the  ssame  time  a  laborious 
practical  teacher.  The  clas  es  I  cpin  by  Prof.  Huxley,  with  the 
co-operation  of  Or.  Foster,  nt  So-.ith  Kensington,  and  since  con- 
tinued at  the  School  of  Mines  \<y  I'T'  >f.  Huxley  and  Mr.  lliisel- 
too  Dyer,  at  Cambridi^e  I  y  Dr.  Foster  and  his  pupils,  at  Oxford 
and  University  College,  London,  by  ProC  Ray  l^nkc^ter,  have 
now  fiiirly  pat  the  teaching  of  biology  upon  a  sound  footing,  and 
may  be  said  already  to  have  proved  tlie  valne  of  that  sdeiioe  asa 
true  mental  dkdpiuH^  an  eancational  faatmncM  of  very  high 
order. 

At  any  rate  this  is  proved  as  far  as  University  edncalion  is 
concerned.  The  battle  has  Mill  to  be  fought  in  the  secondary 
achooL*,  and,  as  every  oi<  -  n-  j  t  >ce,  the  circumstances  there  are 
■o  different  that  victory  in  the  one  case  is  no  criterion  of  victory 
in  the  other.  It  is  evident,  in  fact,  tliat  the  strict  training  in 
observation  and  esperimeut,  without  which,  I  cannot  insist  too 
often,  science  teaching  is  valueless  as  a  mental  discipline,  is  very 
dii!icult  of  application  in  schooW,  and  that  the  consequences  of 
setting  a  large  class  of  young  boys  to  make  oxygen,  or  take  a 
specific  gr.ivity,  or  cut  up  a  rabbit  each  for  himself,  mij;ht  prove 
rather  .sutivcrsivo  of  order  than  conducive  to  im  rovement. 
Hot  it  has  l>cen  amply  proved  that  there  is  no  difhcully  in 
the  case  of  senior  b<jvs  taken  in  comparatively  small  cla-.scs ; 
and  even  in  larg':  clu-scs  the  practical  teaching  of  elementary 
biitany  is  quite  Ica.-iblc,  as  is  bbowu  by  the  experience  of  our 
own  High  School.  Uotany,  indeed,  lends  ib.elf  more  than  any 
branch  of  science  to  >cln>ul-teaching,  fr  m  the  Ic  fact  that 
I  y  i!s  mean-  the  |  upil  can  be  brought  face  to  face  with  Nature 
"  ith  c  jmparativcly  little  irtuble,  with  no  a,'paratus  beyond  a 
pocket  knile,  and  perhai  s  a  simple  maijnifying-fjlass,  and  with 
no  mc,-s  unremovable  by  a  duster  and  broom. 

For  the.'C  reasons  I  am  inclined  to  think  that  botany  should 
he  made  the  staple  science  tu'iject  fur  the  jiuu  ir  ilvsses  in 
schools.  If  tiupht  thniou^hly,  it  necessitates  the  introduction 
<if  a  go:3(l  tlc.il  of  elementary  chemistry  ami  |)h)sics,  since  the 
princijilcs  of  ve,;ctab!c  physiolojjy,  which  should  on  no  atciunt 
Ije  omitted,  caniu  t  lie  txplaincd  vsithout  reference  to  the  oinpi- 
>ilion  of  air,  earth,  and  water,  the  diffusi  m  of  gases,  cnpillanty, 
chemical  dccoui|x>!<itiou,  and  so  on.  Hit:  rctxally,  no  doubt, 
ihc  foundation  >'f  a  sciei  lific  training  should  be  laid  with  mathe- 
matics, physic-,  ;u.  1  (.hcur.  uy.  A,  (  >  the  llr-t  of  these  there  is 
no  dilhculty  i  but  unlc-s  the  two  lalter  can  be  taught  practically, 
it  seems  to  me  that  the  l:tst  thing  to  be  conleat  with  some- 
thing le»s  titan  the  ideally  perfect,  and,  with  mathematics  as  the 
neooHury  introdactioo  to  abatnct  adeao^  to  take  as  our  basis 

.    •  "  H%hsr  fchwhaad.Uaiwiiih»  fa.Ci—Mar.* 


for  the  concrete  study  of  Nalnre  tte  feeta  and  pihenensMof 

plant-Ufe.' 

There  is  one  ooitsideration  of  the  first  importance,  which  every 
science  teacher  must  keep  in  mind  if  he  wishes  his  subject  to 
have  its  proper  value  as  an  educational  instrument,  and  that  ia 
the  absolute  necessity  for  demanding  as  much  and  as  hard  work 
from  his  pupils  as  the  classical  or  the  mathenuttical  master. 
Unless  this  is  done  sdentiQc  subjects  most  alwiqrs  liold  an 
inferior  jxisition,  and  the  teaching  of  them  can  newer  be  fol- 
lowed by  adeqnate  leinltB.  It  behovca  every  one  of  ns  to 
reMnhcrlhnt— 

"  Von  der  Slirne  heiss, 
Rinnan  muss  dcr  Schwciu, 
Soil       Werk  d«D  .MeuUf  lobcs," 

and  that,  if  we  arc  satisfied  w  ith  a  minimum  of  work  from  our 
pupils,  we  mttst  also  be  content  with  a  minimum  of  respect  for 
our  teadiing.  As  long  as  in  our  Matriculation  and  Junior 
Scholandiip  examinations  a  pupil  can  pa<s  creditably  in  a  scien- 
tific subject  by  getting  up  a  text-book,  while  to  obtain  distinction 
in  classics  or  mathematics  requires  prolonged  and  thoqgbtfal 
work,  so  long  will  sdence-leacnfaig  in  sduou  ftSl  to  have  any 
real  educational  value. 

I  should  Uke  to  make  it  perfectly  clear  that  I  am  not  makiqg 
the  slightest  attempt  to  uphold  the  absurd  notion  that  sdcnce 
should  replace  the  strict  study  of  language  and  literaiute,  or  of 
mathematics.  All  that  I  plead  for  is  that  it  should  be  put  on 
equal  tenns  with  them,  and  should  no  longer  be  handicappckl  by 
a  totally  inefficient  metbo-.l  of  teaching,  ami  then  condemned  as 
wanting  in  the  essentials  of  a  strictly  educational  subject 
Those  who  advocate  a  return  to  pwely  chusical  inatramon 
because  of  the  acknowledged  fsHni*  of  Dook-science  are  eoos* 
parable  to  politicians  who  can  see  no  remedy  for  the  excesses 
of  a  revolution  save  a  return  to  despottim.  The  whole 
case  as  between  scientific  and  literary  instruction  is  so  admirably 
put  by  Mr.  Matthew  Arnold  that  I  cannot  resist  ihe  pleasure  of 
quoting  the  passage: — "The  aim  and  office  of  instruction,  say 
many  people,  is  to  make  a  man  a  good  citizen,  or  a  good 
Christ  ian,  or  a  gentleman ;  or  it  is  to  enable  him  to  do  his  duty  in 
that  sute  of  life  to  which  be  is  called.  It  u  none  of  these,  and 
the  modem  spirit  more  and  more  discovers  it  to  be  none  of  these. 
These  are  at  best  secondary  and  indirect  aims  of  instruction ;  its 
primary  and  direct  aim  is  to  enable  a  man  to  know  himstlf  and 
th*  vwiJ,  Such  knowledge  is  the  only  sure  basis  for  action,  and 
this  basis  it  is  the  true  aim  and  office  of  instruction  to  supply. 
To  know  himself  a  man  must  know  the  capabilities  and  perform- 
ances of  the  human  spirit;  and  the  value  of  the  humanities,  of 
Altertkitmmbtmsth^,  the  seienee  of  antiquity,  is  that  it  aflbtdi 
for  this  purpose  an  unsurpassed  source  of  light  and  stimulus.  .  .  . 
Hut  it  is  also  a  vital  and  formative  knowledge  to  know  the  world, 
the  laws  which  govern  Naturei  and  man  as  a  part  of  Nature. 
This  the  realists  have  perceived,  and  the  truth  of  this  perceptioi^ 
too,  is  inexpugnable.  I'vcry  man  is  bom  with  aptitudes,  which 
give  hiui  access  to  vitnl  xA  formative  knowledge  by  one  of  these 

\  roads  ;  eitlier  by  the  road  of  studying  man  and  his  works,  or  by 
the  rmd  of  studying  Nature  and  Mr  works.   The  business  of 

I  instruction  i>  tosette  and  develop  these  aptitude*."  And  again  : 
"  The  grand  thin;j  in  teacMaeis  to  have  faith  that  some  apti- 
tuics  of  tliis  kind  every  onehas.  This  one's  special  aptitudes 
are  for  knowing  men— Ihe  Study  of  the  humanities  ;  that  one's 
^pecial  aptitudes  are  for  knowing  the  worM— the  study  of 
Nature.  The  circle  of  Lniw ledge  comprehends  both,  and  vte 
should  all  have  s^me  notion,  at  aiiy  rale,  of  the  whole  circle  of 
knowledge.    The  rejection  of  the  humanities  by  the  realists,  the 

I  rejection  of  the  study  of  Nature  by  the  humanist.<<,  are  alilie 
ignorant." 

Until  within  the        fo.\  years  the  position  of  science,  and 
especially  of  biology,       i:-:.ersilies  and  colleges,  was  rjni:e  as 
unsatisfactory  as  in'  scUco:,.     In  the  <lay>  when  zoology  was 
taught  merely  by  lectures,  :i;,d  a  1.111  to  insure  succe:«s  in  exami- 
nations  had  only  to  "craai"  hi.  r,otc<  or  a  text-book  and 
perhaps   be  able  to  tell  a  mammal's  skull   tr.  -.1    .1  bird's, 
I  or  a  biv.ilvc  shell  from  a  cural,  it  was   not  iinr.T.unl  for 
!  the  votaries  of  the  older  forms  of  culture  to  look  upi  u  "  sucrKC  " 
j  as  a  sort  of  academic  Al  alia— a  useful-enough  refuse  for  the 
I  stupid,  the  Vuif,  and  the  ccecntrie,  hnt  aomeihiBK  qnUe 

'  Kor  (his  rca*.jn  I  cannot  but  rtgrel  that  in  the  reipiUtions  f  r  Junio* 
i  Scholarships  appriircd  tiy  the  Senate  at  their  rtcent  meclina,  biol.jsy  is  «.  nly 
counted  Muf  eijiiil  ex.-imlnali  jn  vuluc  with  a  nogte  branca  of  jri>y>ic«;_  to 
that  while  a  canJiil.\te  cm  i.ake  up  physics  alooiof  icien^  SBSjlClai  a>  ■ 
eblignl,  if  be  Mlea  biology,  to  uke  u  addiliao  eilhir  ehcaiistiy  sr  a  smaw 
•f  phfMi  or  ■cchaaks. 
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beottth  the  MdMof  •amwidiBCdrdttceor  taldleBtaad 

diligence. 

Aod  this  opittioa  wu  quite  jiutUicd  by  tbe  liKts.  In  mT  own 
Univemty — Load  on — until  quite  receoUy,  there  «w  no  tridtaM 
of  pruiical  knowled^  required  in  any  bnndi  of  adCBce  eioept 
botany,  for  the  degree  of  Bachelor  of  Scieaoo.  A  fair  wnonnt 
of  mathematics  and  mathematical  phyte  wcm  demanded  ;  but 
the  chemical  standard  was  miserably  low,  and  the  toology, 
physiology,  botany,  and  geology  were  such  that  no  experienced 
cxnoiinee  would  wish  for  more  than  a  month's  reading  for  each, 
with  perfaape  an  extra  fortnight  in  the  case  of  botany  to  enable 
llim  to  learn  enough  of  tbe  art  of  drscribing  plants.  But  now 
that  a  searching  practical  examination  is  enforced  in  these 
•abjects,  the  degree  has  a  real  value — it  is  evidence  that  a  man 
haa  done  real  work. 

The  case  is  very  similar  at  Cambridge.  Formerly,  the 
Natural  Science  Tripos  nas  a  bye-word — a  sort  of  back-d  x>r  to 
a  unireniity  degree.  Now,  thanks  in  great  measure  to  Dr. 
Fusier,  the  cbances  arc  that  a  man  who  takes  high  honours  in 
that  Tripos  \\  ill  be  the  intellectual  equal  of  a  high  wrangler  or 
of  a  111     cla.-  sic. 

Considering  that  this  regeneration  of  biological  teaching  began 
only  a'jout  ten  years  ago  in  Ivomlon  and  Cambridge,  I  thmk 
New  Zealand  is  distinctly  to  be  con^atuUted  upon  the  fact  that 
the  lifit  professor  of  biology  in  the  C'oluny — my  predecessor  in 
this  Chair,  Capiain  Ilutlon — was  also  the  first  to  inau;^rate  the 
true  method  ul  teaching  that  <icieixc  in  the  Australian  Colonies. 
It  ii  by  no  means  the  least  important  debt  which  the  C'jloay 
owes  t'i  Frof.  llutton,  tlut  he,  having  made  his  reputation  as  a 
systematic  z<x>l.igist,  vulantarily  undertook  the  labour— no  light 
one — of  orj^ani&ing,  iu  connection  with  his  lectures,  a  class  for 
regular  practic  al  in^iruciijn  in  comparative  anatomy.  I  must 
coofesi  to  a  s!i;;lii  t'jcluij^  cf  diNa;ij>ointmcnt  at  finding,  on  my 
Mriwl  here,  that  the  revolution  I  had  cxiieclcd  to  initkte  was 
thmtAt  wall  aider  wei^h. 

\,Tg  it  tmtiimud.) 

TWS  ELECTRICAL  DISCHARGE,  ITS  FORMS 

A.vjj  ITS  Fuxci/oys* 
I. 

T  F  we  knew      nr.icli  .iKiul  etcLtiicily  as  we  know  aliout  sound 
or  Ii:^ht,  wr      iul  l  l.e  suit  a  Ijn^  way  fr  iuj  hiviiii;  luirnl 
all  that  wc  c  jul  i  \w  h,  but  we  »h  juld  know  far  ragrc  thau  we 
do  now. 

For  instance,  in  the  mitter  of  sound,  we  know,  in  mo:>t  cases, 
the  nature  of  the  air  disf.irbance  to  which  it  i<  due,  and  the 
mechanism  whereby  that  disturbance  i-  cfTectc-d  ;  and  we  have 
asxrtained  the  migiiitudi-  and  character  uf  the  aerial  waves  on 
which  sound  is  carried.  We  know,  in  fact,  what  it  is  which  is 
transmitted,  and  the  velodlj  aad  dincdoA  inwfaicb  tiint  tnuu- 
iniision  takes  place. 

A:fain,  in  the  niattor  mT  although  wc  d  i  not  know  the 

exact  nature  of  the  di-turi)aiK'.'  to  which  luminosity  is  due,  nor 
the  mechanical  I'rocw^  by  which  that  di-turbance  is  cflcctcd  ; 
alihijuj^h  wc  arc  no!  even  certain  uhether  the  xthcrial  waves,  to 
whicli  li^lit  1^  attributed,  hav.;  la;  aclii.ti  c\;  lento  or  n')t,  wc 
uevcrthclc^s  do  know  that  s<j  nething  which  i-.  capable  of  being 
rcprc  cnted  by  wave  motion  is  tr.nisniitlc  I  al  mg  a  ray  of  li  ;!  l  , 
its  direction  is  a  matter  of  nav.ilc  observation,  and  we  li;ive 
delermined  the  velocity  with  wluvh  it  travels. 

But  when  c  imc  to  electriciiy  nur  liiowledge  is  mvich  more 
at  fault,  Wc  kni»i>,  !•  i,  tiiu',  li  w  t  '  priKlvice  electricity  or 
electrical  acti  m,  as  well  as  h"W  to  lran-.mil  \'.,  liy  means  of 
wire-,  I  I  a  di  lance  ;  we  know  a)  o  that  there  is  a  di^^yniinctry 
at  the  twii  ends  or  "termiiiaK"  of  a  battTvor  machinr,  urotlier 
source  uf  electricity,  implying  a  dircctamal  charactei  e;ther  in 
that  whiclt  Is  Ir.insaiittcd,  or  in  the  nuKle  of  its  tniu  ml  im. 
Hut  wc  know  lu  i'hcr  what  clcctrici'y  rc.dly  i-,  nor  the  i>roccss 
whereby  it  i>  Iransmittcd.  And  although,  on  account  of  the 
di-syrartry  above  nicnt:  lued,  wc  cann  it  divf-t  oursi-lvcs  of  the 
idea  of  direction,  yet  wc  have  a^  yet  ii  <  certain  clue  t  >  llic  actual 
<li  ccti  i  )  in  w  hich  the  transmi^-Mn  can  l^c  ssi,l  f.)  ta'  c  (ilacc. 
It  h.is,  indeed,  been  sh  jwn,  by  the  lale(_  !crl.  Maxw  ell  and  n'her?, 
that  the  mathematical  cx]ire--ii  .n,  for  the  pro[H-rlii-A  >  .f  .i  iiu  ibu  n, 
whose  vibrations  are  capable  of  n  prc  cntiiig  the  ph-.-iinn.cna 
of  light,  are  the  same  as  tho  e  of  a  medium  wh  i-c  vi:  ra- 
tion!   arc    capable    of    rcpreicultng   tbo  c    of    clcc.ro  niag- 

*  A  Lpct\ire  rlrlivcr^-'J  ^<-torc  the  BriiWh  AM't<"iat;on  \'<  rk  on  SfptrmV»cr 
lUi,  by  WUiiam  SpouUwtwUc,  1>.C.L.,  LL-D.,  I'rciidcul  uf  tlw  Koyal 


.  and  that,  on  the  supixisition  that  Bgfat  i>  an 
magnetic  phenomenoa,  the  moatf  of  piopagation  of 
nugictk  miiiirbaaMi  ia  Ae laae  as  the  vdouty  of  lighl. 
an  Jdaaiiijr  is  Ika  Bwde  of 
deeUa  aafthtag  nboal  the  pbyrieal  facta  ia 
it  evea  prove  that  the  beta  are  the  aane  in  both 
ItrtW,  etea  gmntin;  that  than  ia  actanl  aMtioB  abaf  the 
neither  the  auolieainlical  ftraniltf  aor  the 
can  as  yet  decide  whether  the  BOdia,  or  " 
city,  is  to  be  considered 


Aad 


towanlaa 
appeanio 

of  farnMr  VM 


tledriei^  it  la 
iadiAraatljr  aa  aajr  Im 


arriving  at  the  other,  or  aa  ataitiaf  fi«B  die 
at  the  Mat:  or,  iadeed.  whether  oe 
seaaa  daaUib  ia  baih  dneedons  at  fli 

lathbaoaewhat 
the  snliieet  of  thia  cfeaiag'a 

[K»€  to  explaiavhat  paawesa  1 
of  thea,  ud  to  iadicale 
best  promi«  of  aneeaaa  la  tbe 
Into  the  wieaaandaa  of 
intention  aoar  to  eater.  I 
mnat  ootnradea^  oqiUining  onlf  in  _ 
which  wMj  he  of  consequence  for'  aialai  ulandim'fte 
cx.ertMcmaAoini  in  iUnsuation  of  f  eigaawL  It  will,  to 
fact,  be  eHamed  that  dedrldir  hea  heea  laodnced  hf  aoow 
knowaneaaa  or  other,  and  ear  efajeet  will  he  to  caaoriaa  it  to 
the  eoone  of  Us  passage,  with  a  riew  of  olilainiBg  aomalafer— 1« 
tion  aa  to  ita  aaiara  and  ita  BMide  of  tnanaiarioa. 

Aa  a  matter  of  liaet  we  have  here  aa  oar  warcM  of  alectridty, 
fh^  a  Hultc  nuMUaa^  or,  rather,  ftofi  TtMfkA  modifiGathMi 
of  it),  which  ftoStm  elaelfieltjr  to  a  eoadlwm  itadar  to  that 
given  off  by  dw  oaffiaaqr  frictionnl  machhieab  ahho(tg|h  it 
this  by  a  dubteet  neOod ;  secondly,  a  hottciy,  or 
of  aietallic  plates  and  acid,  whcroa  a  iow  or  ' 
electricity  Ls  prodoeed  bt  the  action  of  die  add  opon  tbe 
tUidly,  a  dyiian»>niacfaine,  sndi  sa  Ooae  Invented  hgr " 
Sleawtts,  Brush,  or  otiicrs,  which  prodaoa  a  euveat  liariiar  to 
that  from  the  batterr,  but  by  means  of  tbe  expendlMfe  of  «e- 
diaaleal  fiwee  to  Bwing  eeDa  or  otoar  doaad  dradli  of  irire 
within  the  iaflaeaee  of  an  dectTn-magnet,  or,  at  it  b  inaallir 
termed,  withto  a  meipetie  field ;  foafthlj,  a  Ba(aeto«Midda» 
by  De  Meriteaib  prodndng.  oa a  prfadpleriatihrtottatiavalvad 
in  tfaedynniao4naddai^  aierieaof  eonenks  hntwMiMraaaaant 
ina(aets,aad  toddteasa  la  aitematedireetiaaai  fifthly,  an  io> 
sbrunent  eaUed  m  todtteden^til,  the  object  of  which  is  to  pro- 
duce from  currents  of  one  character  wiiienta  of  anotlwr,  la  a 
way  to  be  presently  described ;  and,  laadj,  we  have  Lefden  jan 
for  aooidadatiag  lane  chaqp*  i**  ^'"^ 


wiU  alhnr  of  diair  briaf  disehMBad  all  at  < 

Now,  in  the  first  plao&  sappoae  we  nadte  use  of  the  hattarr, 
or  of  the  dynaaio-madwae,  wadaeiqe  a  direct  and  pra^adly 

uniform  current ;  thea,  tf  dte  wires  camipf  the  caireal  M 
closed,  no  du-ectly  visible  eflttt  it  produced.  I  say  "diraoliy 
viable"  became Indirecthr  we ean  pravedurt  a  wirecanyiqga 
careatistoaeonditieadttlereattoanenDt  carnrinc  a  camat. 
One  way  to  wUeh  diis  nay  he  Aowa  b  the  folbawig :— If  wc 
bring  an  ordinary  pleoe  of  copper  irtreietotho  ael^hoarhood  of 
s  >nie  iron  filhW'S  thefiUngaareiodifliMenttoits  presence  when  h 
i-  hi  its  natnnfsta'e ;  bat  aa  aoon  aa  the  wire  is  made  part  of  a 
circuit  through  w  hich  acancnt  i*  flowiag,  the  filings  ai*  attracted 
by  ii  as  if  by  a  magnet.  When  tlie  drcnit  is  broken,  so  diat  the 
current  u  interrapted^die  filingit  drop,  and  the  wire  resumes  iu 
ordinary  oonditioo.  This  property  of  a  wife  carrying  a  current 
is  however,  hesUe  ear  present  purpoBe^  end  I  mention  it  only 
in  order  to  thov  that  the  passage  of  aa  elecHie  cairent  is  not 
without  it<  efliKt  on  a  doied  drcait,  even  when  no  rcselt  is 
directly  visiblab 

ThemaTnedecflbetwhidweliave  jwtaeen  is  not,  howenr, 
the  only  effect  whidi  a  current  nrodnces  to  a  closed  drcait  P 
in  a  galvanic  circuit,  suppoaea  to  consist  otherwiie  of  MRPV 
wire,  we  interpose  a  piece  of  diflinent  metal  of  a  Idnd  caOad 
refraetory  on  aceonat  of  its  bad  conductive  power,  MKii  as 
plaifawm  or  iron,  or  a  salEdently  thin  piece  of  the  same  winL 
wediall  find  diat  when  die  eaireat  it  peasing,  the  interposed 
wire  becomes  hat ;  and  if  we  inneasediestrength  of  the  curreat, 
the  thickncaa  of  the  wire— in  other  wo.-ds  if  t 

_  through  the  platimiw, 
conductor  which  has  to 


or 

Increase  the 

or  diminbh 


quantity  of  eleetlidty  flowing 
the  size  of  the  platinum  co 


carry  it-~we  shall  find  that  the  temperature  Is  proporiionallv  in- 
creased. A  itoiifar  kecea'cd  tampcntare  will  be  prodnced  by 
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shortening  the  wire,  although  the  explanatijti  of  the  1  hem  menon 
U  not  quite  >o  >imple.  U  the  (ame  process  be  carrier!  further, 
the  platinum  will  become  white-hot,  and  if  it  !ic  carricfl  »till 
furtner,  the  platinum  will  be  ftiscd.    Tlic  tlic  Maxim,  the 

Lane-Fox,  and  the  Edison  lAmps,  in  >^lnch  the  light  is  due  to 
the  incandescence  of  a  fine  threail  of  carbon*  an  bMHltifuI 
instances  of  the  aii]>lication  of  this  principle. 

THl-  platiiuiiii,  wliich  does  not  allow  ll:c  clcctriii;y  to  pass 
alony  it  \Mth  the  same  facility  as  the  cn|i|-cr,  is  to  olTcr 
"greater  resi-slance  "  than  the  cupper  1  f  the  saa'x  ihickncss  to 
the  pjossage  of  the  current;  and  if  we  were  to  mcanire  by  a 
suitable  instrumei.t  the  quantity  of  electricity  which  pas  cd 
throuj^h  the  circuit  when  the  plalinnin  w.is  interposcti,  and  were 
to  compare  it  with  that  which  pas^ell  without  the  platinum,  we 
should  find  that  the  quantity  was  diminisheti  by  the  interposition 
of  the  platinum.  The  energy  which,  as  electricity,  disappears  in 
its  passage  ihronjjh  the  platinum  is,  however,  not  really  lu^t,  but 
rwppcftrs  in  the  form  of  heat. 

Instead,  however,  of  interposing  in  the  circuit  a  lcni;th  df 
resisting  metal,  we  may  break  the  cirtuir  altogether,  or  (to 
express  the  same  thing  in  diPerent  words)  we  may  interpose  an 
interval  of  air.  In  such  a  case  tiie  electricity  will  no  longer  flow- 
freely  as  it  does  throufjh  copi>er,  or  even  push  its  way  as  it  doe<. 
through  jdatiiium,  1  in  ww  ill  traver  e  the  interval  oidy  inadi  ruptive 
manner  in  the  form  i>i  a  da^h  or  spark  ;  and  it  is  to  be  noted 
that  the  interval  uvcr  whicli  ilic  pussage  can  le  m.idc  to  pass, 
or  length  of  spark,  does  not  depend,  at  least  in  a  direct  maniMT, 
on  the  quantity  of  electricity  employed  or  "  strengfth  of 
current,"  1  ut  rather  upon  the  quality  of  it.  This  quality  is 
called  "  tei.-ion,"  and  it  is  measured  by  the  strcn;»th  of  current 
which  it  can  maintain,  01  oaitse  to  flow,  through  a  given  resist- 
ance. 1'hc  force  called  faito  play  in  the  proce!>s  is  called 
"electro-motive  force."  Without  attempting  to  go  fully  mto 
the  subject,  we  ii\xy  illustrate  the  relation  of  quantity  or  strength 
of  curtetit  [o  tcn  ion  or  electro  motive  force  in  gent  r.il  terms  by 
reference  to  he  instrumental  means  requisite  for  their  jro  iuc- 
lion.  Thu-.  it  i-.  usually  stated  Ih  it  in  a  1  attery  the  quantity 
depends  upon  tbe  uic  of  the  plates  cmpl.  ycd,  and  the  (enkion 
upon  the  number  of  cell-  ;  and  similarly,  tli.it  in  a  magneto-  or 
•  djflilim'-'--.u.-ichii;o,  the  rpiaiii  ry  dc;.ends  ni.Tinly  on  the  ihicknes. 
ofthe  wire  u.scd  in  its  cotistnictioii,  and  the  tension  up'.n  the 
number  of  convnlntions  or  'crtf^lh  cif  the  ss  ire  in  the  c  ils  fur 
a  girc^i  speed  of  working,  or  for  a  given  number  of  convolution.*, 
apon  the  speed  at  which  the  machine  is  driven. 

In  further  expLanalion  of  tln~,  however,  it  should  be  pointed 
out  that  the  current  generated  has,  indr| .endcntly  r  f  the  exttrii;.! 
circuit,  to  jiass  thr  ugh  the  eel's  of  the  battery,  or  through  the 
wires  of  the  michine,  l  oth  rf  -Rhich  <-,tTcr  resistaiKC.  Whtn  a 
strong  current  is  required,  this  resistance  m.iy  Ic  diminished  by 
increasin;;  the  siie  of  the  plates  in  the  c.iic  of  ;lu-  bait!  ry,  or  by 
increasing  the  diameter  of  the  wires  in  th.il  of  the  machine.  In 
the  lattci  case  it  must  be  borne  in  mind  this  ircrea«e  in  diameter 
u  vuilly  involves  a  diminution  of  length  on  account  of  the  neces- 
sary limitations  in  the  dimensions  r  f  ti  c  irachlne.  End  conse- 
quently also  of  electro-motive  fi  rce.  This  must  be  conipcn.-atcd 
either  by  increasing  the  »^peed  of  the  ■'■ir'>'«t  «r  ty  figmming 
the  .strength  of  the  field  ma^et'. 

With  the  Flolta  machine  the  matter  is  a  little  different.  The 
quantity  of  electricity  produced  depends  on  the  amooat  of 
surface  of  the  revolving  plates  passing  in  front  of  the  collectors 
in  a  given  time,  an<l  consequently  for  a  given  machine  ujwn  tlio 
speed  at  which  it  is  driven.  Thus  there  is  nothing  either  in  the 
construction  of  the  machine  nor  in  its  internal  working  which 
CU  alter  anything  except  the  quantity  of  electricity  product  d, 
ud  we  must  therefore  look  to  the  circumstances  aiKl  mode  of 
ditehupe  for  a  dcteraiiaation  of  the  toiiion  of  the  deebicity 
evolved. 

The  induction-coil  is  an  instrument  for  producing  from 
cnrrents  of  large  quantity  and  low  tcn>ion  others  of  high 
tension,  but  of  small  quantity.  It  conti-ts  mainly  of  tno 
parts,  vir.  a  prin\arycoH  of  thick  wire  and  few  convolutions, 
through  which  intensittent  mmnts  arc  sent  from  a  battery 
or  machine;  and  a  seeondaijr  ooil  outside,  but  not  connected 
with  the  fimacr,  of  fine  wire  and  many  convolutions,  through 
wUeh  bf  a  kind  of  tympotheiic  or  "inductive"  action 
temponuy  cnrrents  ate  aet  np  every  time  a  current  begins  or 
ceaaea  In  the  primary.  The  tension  of  the  induced  currents 
depends  fundamentally  npon  the  length  of  wire  ornumher  of 
the  oonvohitions  in  the  secondary  coil.  There  are  several  other 
part*  of  the  instmment  which  ate  inportaat  fat  Its  worfchif, 


not  necessary  for  our  pre- cut  purpose  k) 


which,  however,  it  is 

partitulari-c. 

l-'rom  till-  digre-->io;i  we  may  now  return  to  our  main  subject; 
and  lakin^j  it  uf)  again  .it  the  joint  where  we  k-ft  il,  vir.  the 
heating  of  re-i-liiig  u.etal-,  we  ii:ay  vnry  the  experiment  by 
taking  a  jiiece  i;f  iron  «ire,  and  bringing  to  licar  uj>on  it  tome 
of  the  iiidueed  Ir.gli  ten-i m  currents  frmii  the  induction-c<iiL  It 
w  ill  now-  be  found  that  if  the  s|iarks  iVdlow  one  another  w  ilh 
sulTicient  rapidity,  the  wire  will  not  have  lime  to  cool  during  the 
interval  belweeii  two  succe^  ive  sp.irk-,  and  that  it  WiH  DBD 
hke  a  match  or  other  combustible  'ubstance. 

If,  however,  we  use,  instead  of  iron,  fome  metal  very  difi'ieult 
of  fu  ioti.  i  r  "  retractoiT,"  as  it  is  calleil.  such  as  iridium,  the 
con  iimi''..Mii  "I  iiuUcn.d  w  ill  be  cxtrmiely  .small;  iuid  in  the 
incaiide-ceiit  trrtr.  iiiiiK  v\c  shall  have  a  si.urce  of  li4;ht  of  con- 
.siderable  psmei  .  .\i  d  further,  if  the  terminals  be  i»clo-td  in 
an  envekipe  iiiijervious  to  air,  and  cither  well  exhausted  or 
partially  fdled  w  ith  suitable  gas  other  than  oxygen,  nitrogen  for 
ex.iinji)e  ;  then  the  loss  by  oxi<i.i;inn  will  be  retluccd  to  an  in- 
sigtiific-irit  .11111  utit.  Oil  ti  l  .  ]  riiiei]ile  Mr.  Gordon  has  con- 
structe<l  a  I.inip,  which  con  cquently  has,  at  all  events,  the 
>cientitic  interest  of  occupying  a  position  iMKHdirtB  betWCCn 
the  incandc-4:ent  and  the  arc  lamps. 

I.astly,  if  wc  accumulate  a  large  quantity  of  eh0k4cii|[  IB  • 
I.cyden  jar,  and  discharge  it  all  at  once  through  a  tWn  wire  or 
film  of  badly  conducting  metal,  we  tiball  cau'^e  the  metal  (in  this 
case  a  .strip  of  gold  leaf)  to  be  not  only  fused  but  to  be  shattered 
or  deflagrated,  in  the  manner  wliicli  you  will  immedi.Ttely  'ce. 
The  image  of  the  g<dd  leaf  is  now  thrown  on  the  creen,  the  jar 
is  charged  by  currents  from  the  induction  coil,  .ind  is  di- charged 
lhri.iugh  the  metal.  The  gcjld  leaf  is  now  shattercil  by  the 
passage  .if  a  liigli  lensii.n  charge,  the  quantity  of  which  i-  greater 
than  It  can  carry;  and  in  the  im.igc  of  its  remains  we  may  (rate 
indications  of  the  forces  which  have  been  at  rk  in  the  pirrcess 
of  destruction.  Observe,  in  partiml  ir.  bow  liie  |  articles  have 
been  thrown  laterally  outw.ards,  .is  if  I  y  an  <;x]!lo  i.  n  from 
in  idc  the  gold  leaf.  In  the  altcriuitiun^  ol  r.itigc  of  ihc  laterally 
scattered  particles  Mr.  1 'c  I. a  Kue  t:uce--  .m  anaUigy  to  the 
phenomena  of  striation  dccril  cd  below.  Ami  if  the  e  alterna- 
tions ari  not  flue  to  diversities  in  the  C'  ndueting  power  of  the 
w  ire  at  varinu-  ;v)infs,  but  to  resistances  set  up  periodically  by 
the  di-ehirrge  itself  in  its  pas-.lge,  the  tWO  ]llMMBWaa  DWt 
ceitainly  have  s<,mclhing  in  common. 

I  do  not,  lio«  ever,  propose  ti.  pursue  these  f  irms  into  greater 
detail,  because  the  subject  to  which  I  wish  more  p.artiiulatly  to 
ilraw  your  atlention,  as  the  most  fimtful  l<oth  m  re  uhs  actually 
obtained  and  in  protni-e  for  the  lii'urc,  is  the  passage  of  the 
discf  lu-gc  tlir<iu;;h  air  and  <.lher  gT  es.  And  I  have  adduced 
these  ex]xTimcnts  w  i'  li  metallic  Mil.  tanccs  in  order  to  show  that 
the  discharge  tlirougli  them  i.  ri].il  '.c  of  various  modifications 
nniilngous  to  those  which  we  -hall  prcscntlv  see  in  gaseous 
n<-li,i. 

I  iirning  then  our  .attention  to  gases,  it  will  1  e  convenient,  for 
instrumental  and  oihcr  rca  on-,  :  i  invert  the  order  •f  experi- 
ments, fo  as  to  begin  with  the  form  of  discharge  which  corre- 
spvvtids  to  the  defl.-igiaiiaa  wparinMH^ nad'tn  praooadthence  to 

le-s  vifdent  forms. 

W  e  will  now  make  use  of  Ae  HoltJ  machine.  V,  while  the 
instrument  is  in  ac'ion,  we  feparate  the  terminals  to  any  mrde- 
rate  ci-tancc,  the  niseharge  will  take  the  form  of  a  fat^gbt  >park 
cxteiuliu','  u-unllv  in  ;ui  irregul.ir  line  from  one  terminal  to  ibe 
other.  If,  iri,te:\il  of  di  cbnrging  the  machine  or  coil  in  this 
manner,  w  c  cliari;c  a  Leyden  jar,  and  then  dif  charge  it ;  or  if, 
what  is  su:  stantially  the  same  thing,  we  imert  a  Lejden  jar  in 
the  circuil,  allowing  it  to  Itecomc  chargtdand  to  dischai^e itself, 
then  the  discharge  is  of  a  character  similar  to  that  above  de- 
•cribed,  except  that  it  is  shorter  in  span,  and  at  the  same  time 
more  brilliant  in  illumination.  This  k  due  to  the  greater  qnin« 
tity  of  electricity  discharged  at  once.  It  is  moreover  to  be 
observed  thit,  lio-.vever  great  the  quantity  of  electricity  patsirg 
in  tl  IS  manner,  the  di-cbargc  appears  to  be  absolntelv  fnstanta- 
n<ous.  It  is  moreover  a  curious  circumstance,  attestetl  by  many 
experiments,  that  the  form  of  discharge  in  which  a  l.eyden  jar 
is  used  appears  to  be  incompetent  of  itself  to  communicate  heat 
to  even  inflamn  ablc  bodies.  Thuf,  such  a  dL«cbarge  will  pierce 
a  card  withf.ut  leaving  any  signs  of  cbaning  behind  ;  and  it  will 
disj^rse  a  heap  of  gunposiMer,  through  which  it  pas-'es,  like  a 
heap  of  sand,  w  ithout  exploding  it.  It  may  be  added  that  gnn< 
cotton  itself,  even  in  a  state  favourable  to  explosion,  when  ex- 
posed to  a  diacfauge  of  this  kind,  ia  na|  oofy  aot  i^iitcd,  but 
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merelf  »ho«r«  signs  oF  perforation  like  Ihc  card,  without  any 
blickeninj;  or  indication  of  combu>tioa.  Whether  these  facts 
point  merely  to  shortness  of  duration  in  ihe  discharge  such  as  to 
preclude  the  communication  of  hcat-vibraiioiu  to  the  bodies 
traversed,  or  whether  they  imply  some  mode  of  motion  with 
which  heat  has  njthin^  to  do,  are  qaestioii«  which  have  been 
thrown  out  by  those  who  have  studied  the  subject. 

la  favour  of  the  former  view  it  should  be  stated  that  the 
speclrun  of  the  spark  proper,  whether  with  or  without  the  jar, 
shows  bright  lines,  indicating  the  presence  of  metallic  vapoarj. 
These  of  course  imply  a  hi^h  temperature,  although  not  ncces- 
•aril V  any  CTeat  quantity  of  heat.  And  if  the  durati  >n  of  the 
spark  itself  be  extremely  small  compared  with  that  of  the  inter- 
Tal  between  twj  successive  spark<i,  the  period  of  coaling  will  be 
extremely  Iojc  compared  with  that  of  htrating,  and  the  observed 
r&uilt  is  exactly  what  we  might  expect. 

There  is,  however,  one  feature  of  the  spark  discharge  proper 
which  ii  pcrbapj  especially  deserving  of  remark,  namely,  the 


similarity,  in  appearance  at  least,  of  its  pa.v^>c  through  air 
with  that  of  a  spark  through  glass  or  other  solid  and  non-con- 
ducting substances.  In  the  latter  case  we  are  familiar  with  the 
manner  in  which  it  rends  its  way  by  a  shattering  and  dislocation 
of  the  substance  in  \Xi  iaunediate  path,  while  it  leaver  the  other 
parts  of  the  substance  untouched,  very  much  at  does  a  bullet 
when  shot  through  a  pane  of  gla.^  The  path,  however,  if  of 
any  considerable  length,  ii  never  <iuite  straight,  anil  it  sometimes 
divides  itself  into  two  branches.  The  analoi^  above  su^ested 
will  be  complete,  and  the  phenomenon  will  be  brought  into 
harmony  with  other  known  facts,  if  only  we  regard  the  spark  as 
being  so  rapid,  so  instantaneous  in  its  pas>age  that  the  particles 
of  air  have  not  time  to  exercise  their  mobility  during  the  period 
occupied  by  the  spark  in  its  passage  throjgh  them.  In  this 
view,  air  itself  in  the  presence  of  the  electric  spark  is  to  be 
regarded  as  exhibiting  a  rigidity  and  brittieness  comparable  with 
that  of  glass  itself. 

If,  the  Lcydcn  jar  having  been  remjved,  the  terminals  of  the 


feu.  2. 


Fta.«. 

Ilsllz  machine  be  separated  to  a  distance  greater  than  that  over 
which  the  spark  will  leap,  a  hissing  or  crackling  iiuise  is  heard, 
inlicating  a  rapid  inlcrmittcnce  in  the  dischirge,  and  a  delivery, 
S)  to  speak,  of  small  quantities  uf  electricity  at  a  time.  A 
minute  eximinatii>n  of  the  phenomena  occurring  with  terminals 
of  different  f>rms,  and  at  diflerent  di^tan:cs  ha.s  led  toacla.vsi- 
ficktion  of  ty(>es  of  di-chargc  under  four  main  heads  : — 

1.  The  glow  discharge:  presenting;  a  glow  on  the  positive 
terminal,  and  a  pcacil  of  light  L-suing  froji  the  negative,  and 
COQiistinj  of  two  pjrti^Ui  with  a  d.trk  &pace  bet\tccn  them. 

2.  The  brush  dtscharge  :  cou-iiting  uf  a  brush,  viz.,  a  stem 
and  branc'iei  at  the  positive  terminal,  a  |>encil  of  light  at  the 
negative,  ani  a  dark  space  as  Ltrfore. 

3.  The  band  discharge:  c insisting  of  a  band  of  light  pro- 
ceeding from  the  positive  terminal,  sometimes  stratibed,  and 
separated  from  the  negative  glow  by  a  dark  space. 

4.  The  spark  discharge  :  showing  in  the  spectroicoj)*  bright 


linci  at  bjlh  terminals.  Two  brushes  of  metallic  vapour,  that  at 
the  p  jsitive  terminal  being  the  bnger,  that  at  the  negative  the 
i^h  jrter  and  thicker.  Two  dark  spaces  are  to  be  noticed  in  tliis 
form  of  discharge. 

On  the  other  hand,  if  the  tenninals  be  brought  nearer  together 
than  they  were  at  first,  nearer,  that  is  to  say,  than  is  suitable  for 
the  production  of  the  ^pork  proper,  it  will  l>e  noticed  that  the 
sharp  cracking  noise  is  replaced  by  a  sound  similar  to  that  heard 
when  they  were  beyond  striking  distance.  The  intermittcncc 
of  the  discbarge  becomes  very  rapid,  and  its  colour  assumcj  a 
rcddiith  hue. 

A  full  explanation  of  this  almost  abrupt  change  in  the  cha- 
racter of  the  discharge  would  probably  involve  a  more  profound 
acquaintance  with  llie  nature  of  elecaieity  than  we  at  present 
possess.  IJut  there  is  reason  to  think  that  Komeihing  like  the 
following  takes  place : — The  path  between  the  terminals  once 
opened  offers  for  a  very  thort  time  considerable  facility  for  the 
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el«fctricity  to  tniTerse  it  again.  But  the  dislance  between  the 
terminsls  being  very  small,  the  electricity  coming  from  the  ma- 
chine soon  attains  the  requisite  quantity  and  tension,  and  the 
di»ichargc  is  rcLcaled  before  the  facilities  due  to  the  preceding 
diocharge  are  lost.  The  shortnejs  of  the  intcrral  between 
the  terminals  ccn-ieqacntly  acts  in  a  double  manner  to  facilitate 
the  discharge,  ai.d  thus  renders  the  transition  frooa  one  form  to 
the  other  more  rapid  than  it  would  otherwise  have  been. 


V 
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Oh«ervations  with  the  spectrofcope  indicate  that  heating  here 
takes  place,  and  the  revolving  mirror  shows  that  either  in  the 
discharge  iiself,  or  in  the  heating  effects  due  to  it,  there  is  a 
manifest  duration,  all  of  which  lend  in  the  direction  of  the 
explanatiiin  sug^eNted  above. 

The  character  of  the  discharge  from  the  induction-coil  both 
when  the  terminals  arc  widely  separated  and  when  they  are  near 


together,  is  generally  «imilar  to  that  from  the  machine  ;  tut  the 
durational  character  of  the  former  is  very  much  mora  marked 
than  that  of  the  latter  ;  so  much  $0,  in  fact,  that  with  large  coils 
the  duration  extends  over  a  fraction  of  a  second,  perfectly  appre- 
ciable by  the  eye  without  any  auxiliary  apparatus.  This  is  due 
to  the  nature  of  the  instrument,  and  is  dependent  both  upon  the 
time  occupied  by  the  core  in  losing  its  magnetism,  and  also 
upon  the  mutual  induction  of  the  convolutions  of  the  secordary 
coil.  The  flame  which  accompanies  the  spark  proper  is  the  part 
of  the  discharge  which  persists ;  and  it  will  have  been  noticed 
particularly  when  the  coil  is  excited  by  the  De  Meritens'  machine. 
The  discharge  produced  from  the  secondary  through  the  instm- 
tiientality  of  ihLs  machine  is  so  remarkable,  that  it  has  been 
con.videred  worth  a  special  study.  It  has  al.o  been  of  great 
assistance  in  the  examination  of  the  action  of  a  magnet  upon  a 
dis^cbarge  ;  but  the  ref  ulU  of  the  latter  experiments  have  net  yet 
been  published.  ,   ,  . 

The  form  of  discharge  which  we  have  now  reached  is  sub- 
stantially that  which  is  knowp  as  the  "arc,"  or  comparatively 
quiet  and  continuous  discharge  between  two  terminals  near  to 
one  another. 

Turning  to  the  arc,  let  us  take  the  form  most  familiar  to  our 
minds,  vij.  that  used  in  electric  lighting.  I  now  project  on  the 
screen  an  image  of  the  arc  as  u^ed  in  what  are  called  "  arc 
hmps."  The  whole  consists  essentially  of  two  rods  of  carb<>n 
placed  end  to  end,  with  a  short  interval  between  them.  The 
interval  is  of  a  length  capable  of  being  traversed  by  the  current, 
at  all  events  after  the  discharge  has  been  once  established.  Ky 
the  passage  of  the  current,  which,  in  fact,  constilufcs  the  arc, 
the  carbon  becomes  heated  to  a  high  degree.  And  it  is  im- 
portant to  urderitand  that  the  main  source  of  the  light  is  to  be 
found,  not  in  the  arc  proper,  but  in  the  heated  carbons. .  It  will 
be  noticed  that,  when  a  machine  giving  direct  currents  is  ured, 
the  two  carbons  are  not  equally  heated,  and  that  dunrig  the 
combustion  they  acquire  dissimilar  configurations.  This  dis- 
symmetry at  the  terminals  is  found  to  obtain  in  almost  every 
species  cf  electrical  discharge.  ,  ,        •  v 

With  the  construction  and  outcome  of  the  vancus  machines 
employed  for  producing  the  current,  and  with  the  mechanical 
contrivances  used  for  maintaining  the  arc  at  its  proper  '♦"f'h 
and  in  its  proper  position,  we  are  not  here  concerned.  All  that 
need  be  here  mentioned  is  that  the  carbon  which  would  be  con- 
nected with  the  copper  clement  of  a  Grove  battery,  if  such  were 
used,  and  which  is  called  the  positive,  is  the  one  more  rapidly 
consumed.  It  becomes  hollowed  out,  and  incandescent  particles 
may  be  seen  occxsionally  traversing  the  arc,  and  landing  upon 
the  second  or  negative  carbon.  In  the  meantime  the  arc  proper 
flows  steadily  between  the  carbons,  the  colour  being  determined 
by  the  nature  of  the  terminals  or  by  that  of  any  substance 
placed  on  their  ends ;  and  partly  abo  by  the  nature  of  the  gas 
in  which  the  discharge  takes  place. 

Let  us  now  regard  the  terminals  merely  a.s  parts  of  our 
apparatus,  subsidiary  to  the  main  purpose,  and  fix  our  attention 
almost  exclusively  on  the  arc  itself.    If  we  had  been  working  in 


rio.  & 


the  Ubor.tr>ry.  I  should  have  asked  you  to  examine,  with  the 
aid  of  a  micro  .  o  *.  the  minute  structure  or  anatomy  of  ttic  arc. 
As  it  is,  I  tvu  t  <'e  f  vou  to  accept  as  a  subsritute  for  the  pheno- 
menon it-elf  the  'olbuing  series  of  photographs,  for  which  we 
are  irvde'.tcil  'o  ih-  sUll  and  kindness  of  Mr.  De  La  Rue,  who 
has  done  -o  miu  h  with  bis  unrivalled  battery  in  this  field  of 
research.  . 

Figs.  I  t"  s  n  c.  i'l  fact,  magnified  representations  of  the  ms- 
chaige  ihr-  L'  -li--  a  different  pressures,  beginning  with  that  of 
the  atm  -  ■  h-r  .  d  extending  in  a  series  of  decreasing  pressure 
to  about  n.,r  !o  tH  part  of  it.  In  Fig.  6  ihe  pressure  has  been 
rtduced  t->  n  o.  ,  loooth  part  of  an  atmosphere.  In  all  these  in- 
s-anoes  it  wi  I  v  oticed  that  there  is  a  tendency  on  the  part  of 


the  luminosity  to  break  up  into  disconnected  blocks,  and  that  at 
an  early  stage  it  begins  to  separate  from  the  negative,  and  to  cling 
to  the  positive  ten^inal.  Also,  that  when  the  P^^'^^J* 
siderab^  reduced,  t  ese  blocks  are  replaced  by  t^e  beautiful 
system  of  flakes  or  "rtri*"  delineated  in  the  last  5>i^^ 
series.    At  this  stage  the  dyssymmetry  on  which  I  have  already 

'"S^artSnph  of  the  discharges  o.  which  you  have  just 
«en  the  representations,  varies  in  .  tolepbly  regular  manner 
^  the  pressure,  from  half  an  inch  to  ten  inches  or  more.  Frore^ 
we  Ly  gather  the  imporUnt  fact  that  in  the  d'«lwrge 
ih^Eh  easL  It  low  presstirw  we  ha>-e  a  magnified  image  of  the 
Sfie^higher  Jres^ires.    By  this  rtatemeat  it  is  not  of 
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CTursc  intended  that  every  detail  that  is  ob'.crvAble  in  the  former 
ca^9  can  be  di-'tin^ui'ihed  in  the  latter  ;  for  the  very  nkturc  uf 
(he  ga<,  its  viscosity  or  other  ]>ru|)erties,  may  prevent  this.  But 
all  the  characteristic  features  which  prevail  at  high  pressures  are 
found  aUo  at  I  iw  prcwures,  o  t  1  lar^fer  scale  aud  in  uiore  marked 
d^lineatiijn.  Frooi  this  cuasideratioa,  as  well  at  from  others  to 
\is  Qjttcel  below,  we  are  led  to  the  conc)u.i'>n  that  rare6ed 
g4S£i  fo.'oi  a  promising  field  for  future  research  into  (he  nature 
cA  ths  electrical  discha'ge. 

Prjceidinjon  thi<  ha^i*,  I  no*  desire  to  present  to  you  the 
acuil  discharge  in  two  or  three  (ubei  from  which  thp  au'  has 
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bsen  exhausted  in  various  degrees.  In  the  fin>t,  where  the  pres- 
sure is  that  of  about  1  or  4  mm,  of  mercury,  or  '004,  say  one 
tweaty-fifth  pirt,  of  that  of  the  atmosphere,  (he  discharge  lakes 
the  foroi  of  a  colama  of  light,  slender  in  breadth  and  flexible  in 
shape,  extending  throughout  (he  entire  length  of  (he  (ube.  The 
colour  of  the  discharge  depends  on  the  nature  of  the  residual 
gas.  In  the  present  case  that  gas  is  air  ;  and  the  reddish  hue  is 
due  to  its  constituent,  nitrogen. 

In  the  next  tube  the  exhaustion  has  been  carried  farther,  Tic, 
to  a  pressure  of  alxjut  a  mm.,  or  "0026,  say  one-fortieth  part,  of 
an  atmosphere.  In  this  ca^c  the  luminous  column  has  become 
thicker  ;  there  are  traces  of  a  dark  interruption  towards  the 
negative  end  ;  while  beyond  (his  break,  and  alwut  the  negative 
terminal,  the  light  is  no  longer  red,  but  of  a  deep  blue  colour. 
This  strong  contrast  of  colour  at  first  sight  appears  inexplicable, 
and  as  a  mat(eT  of  fact  the  difficulties  of  explanation  have  not 
yet  been  alto^ther  surmiunled.  But  these  difficulties  are  much 
diminished  by  a  spectroscopic  examination  of  the  phenomena, 
from  which  it  appears  thar,  notwithstanding  the  contrast  between 
the  light  near  the  ne;jative  terminal  and  that  in  other  p«rt5  of 
the  tube,  the  spectrum  of  the  former  differs  from  that  of  the 
Utter,  generally,  not  in  its  fundamental  character,  but  mainly  in 
the  addition  of  certain  strong  lines  in  the  blue  and  violet. 
Besides  this,  there  is  occasionally  a  weakening  of  the  lines  in 
the  less  refrangible  part  of  the  spcctnira  seen  in  the  light  of  the 
positive  columiu    The  extension  of  a  spectnun  in  the  direction 


I  of  t'ac  more  refrangible  end  is  known  generally  to  depend  upoa 
an  increaie  of  temjierature  ;  and  as  (here  aie  other  grounds  for 
attributing  a  higher  temperature  (o  the  region  near  the  n^atiw 

I  terminal  than  to  the  other  parts  of  the  tulie,  it  would  seem  that 
we  most  look  to  thermal  conditions  for  an  expLination  of  the 

I  contrast  in  (juestion. 

I  But,  be-ides  the  contrast  just  described,  some  tubes  show  a 
diversity  of  c  jlotur  in  (he  same  striated  column.  Or  perhaps, 
more  strictly  speaking,  there  coexist  two,  or  even  three,  columns 
(usually  pink  and  blue,  with  an  occasional  interscning  green) 
blended  together  near  the  po^^itive,  but  more  separated  towards 
the  negative  end.  At  the  negative  end  they  are  in  some  cases 
completely  separated  ;  in  oth.rs  they  are  united  m>  as  to  gprve 
(he  appearance  of  }>arti-culoured  strix.  In  every  case,  how- 
ever, (he  blue  striae  are  found  nearer  to  the  negative  enid  than 
the  green  or  pink. 

In  the  next  (ube  the  pressure  is  about  half  a  mm.,  or  "00065, 
say  one  i6oth  part  of  an  atmosphere;  and  here  ne  find  the 
dark  s|)«ce  near  the  negative  terminal,  observable  in  (he  prerious  ) 
case,  greatly  increased.  But  l>esidcs  this,  the  whole  clamn  is  1 
no  longer  continuous,  but  is  broken  up  into  striz  with  dark  ' 
intervening  spaces. 

As  the  exhaustion  proceeds  the  strix  become  more  and  more 
separated,  as  well  as  individually  thicker.  At  first  mere  flakes 
of  light,  they  gradually  increase  in  thickness,  nntil  tbcy  asauice 
the  proportions  of  blocks  of  lii>ht  sometimes  of  larger  dimensions 
in  the  direction  of  the  .axis  of  the  tube  than  in  that  of  the 
diameter.  At  the  same  time  the  main  dark  .space  lietween  the 
bead  of  the  column  and  the  solitary  luminosity  about  the  ne^tive 
(erminil,  as  well  as  the  dimcn>ions  of  that  luminoNity  itself, 
increase  in  length.  A  dark  space  immediately  surrounding  (he 
negative  (eruiinal,  and  limi(ed  by  (be  solitary  stria,  also  begins 
to  show  itself,  and  to  increase  with  the  exhausti'>n.  This  space 
has  been  named  after  Mr.  Crookes,  who  first  made  a  study  of  it. 
As  we  proceed  yet  further,  the  column  retreats  towartls  die 
positive  terminal ;  and  at  (he  las(  s(age  the  Mjlitary  luminosity 
shares  the  same  fate.  The  Crookes'  space  occupies  the  whole 
tube,  ami  no  gaseous  illumination  whatever  remain*.  To  the 
phenomena  which  arise  in  this  condition  of  things  I  will  make 
allusion  at  a  later  stage. 

lliis  dependence  of  the  distance  l>etween  the  strise  upon  the 
pressure  of  the  gais  may  be  well  illustrated  by  asing  a  tulie  fitted 
at  one  end  with  a  chamber  containini;  potash.  The  potash  bos 
(he  property  of  absorbing  cases  of  almost  es-ery  kind,  of  giTing 
them  out  when  it  is  heated,  and  of  re-absorbing  them  when  it 
is  allowed  to  cool  again,  'lliis  process  may  now  be  seen  in 
actual  operation. 

The  number  and  dispot'ition  of  the  strix  will  naturally  depend 
also  on  the  length  of  the  tu**.  The  effective  length  may  be 
altered  without  altering  any  other  conditions  of  the  ex|)eriment, 
by  having  one  terminal  attached  to  the  wire  leading  into  the  tube 
by  a  flexible  spiral  wire ;  so  that  the  terminal  itself  may  be 
sfaif(cd.  A(  first  sight  it  might  have  been  supposed  that  any 
change  due  to  an  alteration  in  the  length  would  have  depended 
very  much  upon  whether  the  shifting  terminal  is  the  pusitive  or 
the  negative.  But  whichever  be  the  case,  the  stria;  are  seen  to 
drop  one  after  another  into  the  positive  terminal ;  the  solitary 
stria  and  (be  adjacent  dark  space  remain  unaltered,  and  no 
change  b  apparent  beyond  a  reduction  in  the  number  of  the 
stria:. 

This  is,  however,  not  the  only  way  in  i^hich  the  disposition  of 
the  strix  may  be  made  to  vary.  In  some  gxses  at  suitable  pres. 
surcs  an  increase  in  the  strength  of  the  current  used,  or  in  the 
quantity  of  electricity  discharged  through  (he  tube,  reduces  the 
number  of  the  strix,  and  to  some  extent  shortens  the  column  by 
draw  ing  or  driving  the  stria:  one  by  one  into  the  positive  terminal. 
In  such  a  case  it  al-o  increases  their  mutual  distances  in  the  same 
manner  as  if  they  were  threaded  on  an  elastic  string.  In  other 
gases  the  reverse  is  the  case.  Thus,  in  this  sulphide  >>f  hydrogen 
tube,  the  stria:  in  the  column  are  numerous  and  crowded  w  hile 
the  machine  is  in  rapid  motion.  As  the  s|)eed  is  diminished  the 
strix  recede  from  one  another,  until  only  a  few  lingering  speci- 
mens are  left,  separated  by  the  broad  dark  and  mysterious  spaces 
wh'ch  you  now  see. 

The  long  continuance  of  the  discharges  from  (he  indaction 
coil  aBord  an  opportunity  of  examining  the  s'ariou>  phases  of 
stria;  during  their  existence.  The  details  of  the  instrumental 
arranzemcnts,  xs  well  as  other  particulars  of  the  ol>ervatTons, 
have  been  elsewhere  described  ;  but  the  main  features  observed 
may  be  apprehended  by  the  illustrations  subjoined. 
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Fig.  7  represents  the  appearance  of  (in  the  mirror)  a  carbonic 
acid  tube  with  the  slit  attached.  This  tube,  Tiewed  by  the  eye, 
shows  flake-like  flutlerin^r  strix,  with  a  i>light  tendency  to  floccu- 
lency  near  the  head  of  the  column.  The  commencement  of  the 
cliRcharge  i&  at  the  right  band,  and  the  negative  terminal  at  the 
top.  'Ite  drawing  fairly  represents  the  appearance  of  the  upper 
part  or  head  of  the  column  of  .strix  during  one  complete  coil- 
discharge.    When  the  battery -surface  exposed  is  small,  the 


whole  consists  of,  first,  three  or  four  columns  of  stria:  of  de- 
creasiikg  length,  and  afterwards  of  an  almost  unbroken  field  of 
strix.  Each  of  the  initial  columns  is  perfectly  stratified  ;  and 
the  same  disposition  of  strix  prevails  thrcughout  the  entire  dis- 
charge.  The  strix  which  fill  the  main  part  of  the  field  pre-ent 
a  proper  motion,  that  is  a  mr.tion  along  the  tube  during  their 
period  of  existence,  usually  steady  and  lowanis  the  positive.  In 
this  case  it  is  nearly  uniform,  but  >lightly  diminishing  towards 


rni.  t. 


the  end.  These  slr'«  are  for  the  most  part  unbroken,  but  are 
rccasionnlly  interrupted  at  apparently  irregular  intervak.  When 
the  battery-surface  is  increased,  the  elementary  strise  are  more 
broken,  and  near  the  head  of  the  column  the  intenuptions  occur 
as  in  the  figure. 

Fig.  8  represents  the  discharge  in  a  hydrogen-tube  of  conical 
form,  the  diameter  of  which  varied  from  capillary  sixe  to  half 
an  inch,  the  capillary  end  being  at  the  bottom,    1  he  po«itive 


terminal  is  at  the  lop.  The  principal  interest  of  this  tube  crn- 
fists  in  showing  the  influence  of  diameter  upon  the  velocity  of 
proper  motion.  The  wider  the  tube  the  freer,  it  teemi>,  thestriv 
are  to  move. 

The  same  fact  icay  be  observed  by  comparing  tubes  differing 
in  diameter,  hot  in  other  respects  the  fame  ;  but  the  coi  ical  tnhe 
brings  out  the  fact  in  the  most  striking  manner. 

Fig.  9  represents  a  chloroform-tube,  in^  which  a  piece)  of 


Pig.  9. 


cotton-wool  had  been  inserted  with  a  view  of  ascertaining  whether 
any  motion  would  be  communicated  to  it  by  the  current.  This 
proved  to  be  the  case  ;  but  T  do  not  attempt  here  to  describe  the 
phenomenon.  To  the  unas^Uted  eye  the  discliarge  was  extremely 
Drilliant  ;  it  passed  in  a  column  not  quite  straight,  but  in  a 
writhing,  ?nake-like  curve,  with  flaky  stri«  at  intervals  through 
its  length.  When  viewed  in  the  mim-r  the  stria;  were  seen  to 
spread  themselves  out  with  slight,  bat  irregular,  proper  motioa 
With  an  increased  battery-surface,  or  with  a  greater  number  of 


oelU,  but  more  notably  with  the  latter,  not  only  were  the  striae 
lengthened,  but  from  several  of  the  long  elementary  striaf  shorter 
ono^i  were  thrown  cut  nearly  at  right  angles  to  the  former.  Tliese 
were  of  short  duration,  and  bad  great  proper  motion.  The 
general  appearance  of  these  compound  strix  was  that  of  branchet 
of  fir  tree^i,  the  twigs  of  «  hich  represented  the  permanent  strix, 
and  the  leaves  the  secondary. 

{To  be  continuetl.) 


SOCrETIES  AND  ACADEMIES 
Paris 

Academy  of  Sciences,  Sept.  19.— M.  Wurtz  in  the  chiur.— 
The  president  gave  a  welcome  to  the  foreisfn  members  of  the  In- 
ternational Congress  of  Electricity  «ho  were  pre-ent,  including 
Clamius,  Clifton,  Ehi  Bois  Reymond,  Everett,  Fdrster,  flelmholtz. 


Kirchhofl,  Melsens,  Spottiswoodc,  .Siemens  (William  and  Werner), 
Smith,  .Sta<,  Thomson,  Warren  Ptc  I-a  Rue,  and  Wartmann. — The 
following  pajicrs  were  read  : — On  the  relative  resistances  that 
should  be  given,  in  dynamo-electric  machines,  to  the  active 
bobbins,  the  inductor  electro-magnets,  and  the  interior  circuit, 
b»  Sir  William  Thomson. — On  experiments  made  in  1826  on 
electric  currents  by  lightning  far  from  the  place  of  observation. 
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■ados  recent  stndies  of  M,  Ren^  I'hury  on  soands  of  telephones 
doriqg  thandentonns,  1^  M.  CoUadon.    M.  Thury  stretched  a 
copper  wire  boriiontalty  between  two  house >  at  the  height  of  the 
roots,  and  connected  it  with  the  «rater  pipes,  and  with  two 
lelephoDes.    The  telephones  gave  a  characteii^tic  soond  each 
line  and  at  the  same  instant  as  a  fla^h  of  lightning  wa^  .<een, 
near  or  far  (and  even  when  no  thunder  was  heard).    It  was  like 
fhe  Sound  of  rv  .Swedish  match  rubbed  on  the  box.    M.  Colladon, 
in  1826,  observed  deflections  in  a  galvanometer  in  Paris  during  a 
tlianderstorni  at  a  distance,  while  there  was  no  cloud  n  ithin  30*  of 
the  zenith,  and  M.  Pcclet  describes  like  inductive  effects  in  his 
"  Traitc  de  Physique  "  (1832).    M.  Colladon  thinks  the  sounds 
will  be  best  heard  in  the  telephone  when  the  air  is  surcharged 
with  humidity.    The  telephone  afTords  an  easy  method  of  mea- 
nring  the  velocity  of  transmission  of  tho-e  influences. — Measure- 
ment of  rotation  of  the  plane  of  polari<;ation  of  light  under  she 
magnetic  inflnence  of  the  earth,  by  .M.  II.  Hccquerel.  Rejiealing 
bis  experiments  under  more  favourable  comiitiDtis.,  lie  ("inds  that 
the  yalow  rays  D,  traversing  horirotitaily  a  column  of  i  metre  of 
sulphide  of  carbon  at  O*,  under  the  influence  of  terrestrial  mag- 
netism at  Paris,  and  in  a  directi' m  parallel  to  the  declination 
needle,  undergoes  a  simple  magnetic  rotation  of  o'"8697  from 
right  to  left  for  an  observer  supposed  to  lie  wiih  his  head  towards 
the  magnetic  north.    In  the  C.G.S.  sy-u  m  of  units  this  leads  to 
the  number  l"3l  x  10- S  as  expressing  the  magnetic  rotation  of 
yellow  rays  through  sulphide  of  carbon  between  two  |x)int5  of 
unit  dbtancc  in  a  magnetic  field  equal  to  unity.    (Mr.  Gordon's 
figures,  R  it  liy  different  methods,  give  1*24  «:  10- 5  for  s  "lr.;in 
light.) — On  t!ic  pusage  of  projectiles  through  rc-istmt  media, 
on  the  flow  of  -;oln!,  :ind  the  resistance  of  air  tc  t';;.-  ir.otion  of 
projectile-,  hy         Mclsens.     lie  armnge<l  experiment'^  Tvitha 
vie*'    to   catching  the   air   carncii   in   front  of   z  jrojectilc. 
Lead    balls   (about  0'0l7ni.  in  diameter)  were   •■hoi    into  a 
hollow  cone  in  a  blLM;k  of  iron,  the  apex  boitig  of  steel,  and 
having  an  opening,  smaller  than  the  ball,  into  a  gun  barrel 
communicating  with  a  bell-jar  in  a  reservoir.    The  gun,  the 
reservoir,  and  the  Iwll  jar  were  filled  with  water,  which  was 
prevented  escaping  through  the  cone  by  a  light  obstacle  of  paper 
or  thin  brass.    Detached  fragments  of  the  le.id  entered  the  gun- 
barrel,  the  bulk  of  the  ball  stoppini^  the  hole  of  tiie  c  )ne,  and 
appearing  pointed,  or  with  an  olilong  drop.    The  effects  of  the 
penetrating  air  arc  indicated  in  the  cracks  and  rupture  of  the 
gun-barrel,  the  hcll-jar,  and  the  bent  tul)e  between  them.  M. 
Mcl.+cns  considers  the  resistance  of  the  air  implies  factors  of 
which  artillerj'  has  not  taken  sufficient  account.    This  resistance 
i^  variable  throughout  the  IrajcLtory,  in  virtue  of  the  mats  of 
the  projectile,  the  form  of  the  ma^s  i^f  adherent  air,  the  velocity, 
the  thrust  of  the  powder  gases       to  ^  certain  divt.ancc  from  the 
gun,  and,  lastly,  from  the  very  brief  moment  when  the  projectile 
Ls  equally  pressed  in  all  directions  by  air. -  On  new  sulphurised 
salts  produced  with  sesauisulphide  of  pho-phorus,  by  M.  Lemoine. 
— On  tungsloboric  acia  and  its  salt*,  by  M.  Klein. — Determina- 
tion of  fihosphoric  acid  by  titrated  liquors,  by  M.  I'crrot. — 
On  some  of  the  scientific  researches  contained  in  the  manuscripts 
of  Leonardo  da  Vinci,  by  M.  Kavais^on.    He  calls  attention  to 
%  pas.sagc  recommending,  a-,  a  mctliod  of  hearing  distant  sounds 
at  sea  or  on  land,  inserting  one  end  of  a  tube  in  the  water  or 
in  the  earth,  and  putting  oiie'i-  e.ir  to  [lie  other.    M.  Kavai.'sson 
is  preparing  the  manuscript  B,  one  of  twelve  in  the  Bibliothcquc 
de  1  lu^titut,  for  paliKatiM  (to  foliotr  MS.  A,  pahllalied  in 
Decemlier  last). 

Septemlier  26. — ^^.  Wurtz  in  the  chair.— Tlie  following 
pipers  "ere  read: — Researches  on  the  gymnf)tus  in  Venezuela, 
by  tliL'  l  ite  I>r.  S.Tchs,  by  M.  du  Bois  Keymond,  At  the  irist.ince 
of  Pr  if.  du  Hois  Keymond,  five  year>  ago.  Dr.  .Sach-  «cnt  out 
with  modem  elcctrophysioVjgical  a]>paralus,  to  study  the  gym- 
notus  in  the  marshy  waters  of  the  Llanos  of  Caiabozo.  Re- 
turning to  Hcrlin  in  1S77,  he  set  himself  to  composing  a  work  on 
his  obsorvati  ms  in  general,  and  was  ahrm!  to  write  >|>ecially  on 
tlie  gymnotus,  when  he  lo,t  hi^  life  h;,-  foiling  down  ft  crevasse 
in  the  Alps  of  the  Tyrol.  The  monrgraph  now  presented  gives 
the  results  of  his  studies  of  gymnotus,  with  further  valuable 
observations  by  Prof,  Fritsch,  who  ha^  worked  out  the  anatomy 
of  the  animal,  numerous  sjx-e.incn-  of  which  Dr.  Sachs  had 
brought  home.  M.  Fritscli  has  liecn  able  to  demonstrate  in  an 
almo  i  cer'ain  manner  the  development  of  the  electric  organs 
thro-jidi  nic'amor;ihosis  of  striatetl  muscles, — Results  obtamed 
in  treitment  of  [jhylloxen ^ed  vines  1  y  tlic  use  of  -ul]ihidc  of 
carbon  and  sulpho-carbonatc  of  pota.ssium,  by  M.  Henneguy. 
Hm  vines  tainted  witli  nlpUdt  of  ortiOB  ntaria  dnir 


locffer  than  those  treated  w  ith  sulpho-curbonale  of  (totassium,  hat 
their  branches  are  shorter  and  hear  fewer  grape*.— ObservatioBi 
relativetoaccidentstoWnes treated  in  iSSi  with  suli>hide  of  carbon, 
by  M,  Pastre.    These  accidents  have  lieen  mostly  due  to  exe<*- 
of  humidity  in  a  compact  clayey  soil.  The  sulphide  either  remains 
liquid,  or  evaporates  in  too  bitlc  space  ;  and  in  both  cases  (the 
former  especially)  it  destroys  the  roots.    A  less  freouent  cause 
is  too  low  temj^erature     Among  rules  M.  Pastre  lays  down 
are  these  :  To  treat  only  well -dried  ground,  and  vines  not  too 
much  affected  ;  to  multiply  the  holes  and  diminish  the  doset  ;  to 
manure  well  ;  to  leave  off  treatment  when  the  temisetature  is 
too  low. — On  trilinear  forms,  by  M.  le  Paige. — Photometric 
comparison  of  luminous  sources  of  different  colours,  by  M. 
Crova.    He  uses  a  spectrophotometer.    With  two  .sources  (say 
an  electric  light  and  a  standard  Carcel  lamp),  so  placed  that  the 
mean  luminosity  of  the  two  contiguous  spectra  is  the  same,  the 
ratio  the  intensities  of  simple  radiations  of  one  light  to  those 
of  the  other  (corresp mdsngj  is  represented  liy  a  fraction  greater 
than  unity  in  vi  .lci,  ai  li  les-,  in  red,  and  there  is  one  simple 
radiation  f  ir  whioli  \\ui  r  ti    is  eijiial  to  unity.    If  this  radiation 
l>e  exactly  known,  the  measure  of  the  ratio  of  its  intensities  in 
the  two  spectra  will  give  fxtutSy  tjie  ratio  of  the  total  intensities. 
M.  Crova  realises  this  with  the  aid  of  two  Nicol  prisms  haria|g 
a  quart/ plate  t)ctweon  them.    The  ap]iar.ttus  give-  very  esad 
results. — -Studies  on  the  chemical  ac'i  ir>  i  f  light,  by  M.  Lemoine. 
He  has  com]xarcil  ex]>erimentally,  from  various  points  of  view, 
the  influence  of  light  with  that  of  heU  in  chemical  reactiont ; 
considering,  more  esjiccially,    i  mhu  mc   transformation*,  and 
the   influence  of  dissolution,   tem|:<:alure,  organic  inalters 
and    colour.      Inter    alia,    chloriic    of    silver,    so  sensitive 
to    light,    is   unaltered    l-.y  it  when    dissolved   in  aniniuriu. 
ITie  rate  of   chcmic.d    tran- formations  often  varies  extremclv 
with  the  temjieraiure,  for  light  as  well  as  for  he.it.  Presence 
of  organic  matters  often  accelerates  a  reaction  in  light  and 
allows  of  its  commencing  at  a  lower  temperature.     For  various 
substances  which  heat  alone  would  decoiii]Ki-e  at  low  tempera- 
tures, the  red  end  cf  the  s]>ectru::i  .seems  n  uth  less  efficacious 
than  tlie  violet  end  ;  but  in  time  iioth  li:.;hts  see  n  to  produce  the 
same  effect. —  Researches  on  tropire,  by  M.  L.ideui  urg. — On  n 
ure  imcler,  by  M.  de  Thierry,    'i'his  ai  paratns,  fo'- determinill^ 
the  urea  in  urine  of  men  and  animals,  is  1  a  e<l  on  the  process  of 
decompositio  n  !if  urine  by  hypohromite  of  soda.    It  is  in  two 
parts,  one  comprising  a  tu'oe,  with  am  jiulla  and  stop  cocl;,  adapted 
to  a  reservoir  which  c  immunicates  through  a  lateral  tube  of 
caoutchouc  with  the  second  part.    This  includes  a  te-t  tune,  .1 
graduated  bell-jar,  and  a  thermometer. — M.  l-arroipie  de-cril>eii 
an  instrument  for  obscnation  of  meteors ;  it  is  a  mirror  having 
the  feiB  of  •  doBble  pynmid. 
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MR.  DARWIN  OX  THE  WORK  OF  WORMS 

The  FortttotioH  0/  VegttabU  Mould  through  the  AUion  of 
WomUt  w<M  QitavatieHS  oh  tiidr  f/aUts.  By  Cbarks 
Darwin,  LL.D.,  F.R  S.  (r.ondon:  John  Murray,  1881.) 

IF  tbe  world  wore  not  already  accustonood  to  the  un- 
precedented fertility  of  Mr.  Darwin's  genini,  it  miglit 
•well  be  disposed  to  marvel  at  the  apjicirance  of  yet 
aaotbo;  worlc,  now  added  to  tbe  magnificent  array  of 
thoM  wUdi  hmc  Ut  mjbb.  Bat  fiedinge  of  wonder  at 

Mr.  D.-iririn's  nctivity  have lotBf  llobMD  sated,  and  nuisr 
of  us  have  grown  to  regard  bis  powers  of  research  be- 
lon^flf  to  a  class  sui  /;^fun'i,  to  which  the  ordinary 
maastues  of  working  capacity  do  not  apply.  Be  our 
feelings  of  wonder,  however,  what  they  may,  it  is  moit 
gratifying  to  find  that  this  latest  work  fioa  tbe  hand  of 
our  ilUutriotis  countryman  is  in  every  way  worthy  of  iti 
predecessors.  Everywhere  thron>;huut  the  book  we  meet 
with  the  distinctive  attributes  of  Mr.  Darwin's  mind. 
Beginning  with  matters  of  the  most  common  knowledge, 
which  at  fint  sight  appear  to  furnish  the  most  unpromis- 
ing niateriai,  he  proceeds  by  cIo-jC  observation  of  details 
aad  ngacious  manipulation  of  facts  to  csublish  general 
truths  of  the  most  far-reaching  impQitaaca  In  directions 
where  wa  should  Icaet  have  expected  any  such,  troths 
to  lie. 

Bat  to  avdd  die  psaraniptioD  of  seeming  to  cnamwad 
the  work  of  so  great  amasttf,  wa  shall  prooeedat  oaoe  to 
render  an  epitome  of  tbe  work  itself.   This,  as  its  title  is 

sufficient  to  dcmitc,  is  an  extension  of  the  celebrated 
paper  "  On  the  Formation  of  Mould,''  read  before  the 
Geolflgkal  Society  in  1837  (See  TVimr.  GeoL  Soe.  vol.  ▼. 
p.  505)  ;  but  the  c.\ten>iiiii  i-.  d  consider.iblc  Ui.u  the 
present  volume  is  really  a  new  work.  The  subject,  of 
oeana^  ia  the  sana;  but  tbe  taier  observations,  iriiile 

tcnriin'4  to  ronfirm,  and  in  fact  to  demonstrate,  the 
conclusions  based  upon  the  former,  have  served  to  swell 
a  short  paper  into  a  book  of  over  300  pagea.  Alhidiag  to 

this  paper,  Mr.  Darvvin  Mrites  : 

"  It  was  tht-rc  sl.rv.vn  that  small  frafjment';  of  burnt  marl, 
cinders,  which  liad  been  thickly  >.irewe<i  over  the 

surface  of  several  meadows,  were  found  after  a  few  years 
lying  at  a  depth  of  some  inches  beneath  the  tuif,  hot  still 
forming  a  layer.  This  apparent  sinking  of  superficial 
bodies  is  due,  as  was  first  suggested  to  mc  by  Mr. 
Wedgwood,  of  Maer  Hall,  in  Staffordshire,  to  the  large 
qaantlty  of  fine  eartb  continually  brought  up  to  the 
surfece  by  worms  in  the  form  of  castings.  These  castings 
are  sooner  or  later  spread  out,  and  cover  up  any  object 
lefi  on  the  surf  icc.  I  was  thus  tc'l  to  conclude  that  all 
the  vegetable  mould  over  the  whole  Cf'iintry  has  passed 
many  times  throu^^h  the  intestinal  canal  of  worms 
Hence  the  term  '  animal  mould '  would  be  more  appro- 
priaie  then  that  ommnonly  used  of '  vegeiaUe  mouM/ " 

Dealing  next  with  criticism*  which  from  tim5  to  time 
have  been  made  upon  his  original  paper,  Mr.  Darwin 
qnolet  one  from  Mr.  Fish,  which  we  may  here  re-qnote 
on  account  of  its  instrnctive  character.  "  Considerin;:; 
their  weakness  and  their  sire,  the  work  they  are  rqirc- 
sentcd  to  have  accomplished  is  stupendous."  On  which 
Mr.  Darwin  observes :  — "  Here  we  have  an  instanceof  that 
biaUUty  to  sum  up  the  efleets  of  a  continually  recurring 
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cans?,  which  has  often  reurdcd  the  progress  of  science, 
la  fbcmcrly  in  the  case  of  gcolog>-,  and  more  recently  ia 

that  of  the  principle  of  evolut  inn."   He  then  adds  ^— 

"Although  these  several  objectioae  seemed  to  me  to 
have  ao  weight,  yet  I  resolved  to  make  more  observatioaia 
of  (he  same  kind  as  those  published,  and  to  attack  the 
|)roblcm  on  anotherside ;  namely,  to  weigh  all  the  castings 

thrown  up  within  a  f;iven  time  in  .-1  measured  space,  in- 
ste.id  of  abCertaininL;  the  rite  at  wiii  li  ohji-cts  left  on  the 
surface  were  ljuried  by  w  urms.  But  soim-  of  my  obser- 
vations h.ave  been  rendered  almost  'ujKTdniuH  by  an 
admirable  piper  by  Von  Hensen,  .-ilre-uly  alluded  to, 
which  ap|)eared  in  1S77.  liefore  entering  on  details  with 
respect  to  tite  castings,  it  will  be  advicaUe  to  give  some 
accoaat  of  the  habits  of  worms  (mm  my  owa  ofaeefvar 
tions  and  from  those  of  other  naturalitts." 

Of  these  habits  the  most  interesting  are  as  follows  :— 
Although  earth-worms  are  properly  speaking  terrestrial 
animals,  tbey  are  still  "tike  the  other  members  of  the  great 

cl  iss  of  annelids  to  -.^hiLl-.  they  belong,"  semi-aqu  >  tic.  For 
while  dry  air  is  quickly  fatal  to  them,  tbey  may  live  when 
completdy  submerged  in  water  for  nearly  four  months. 
.Normally  they  live  inburrows,and  genemMy  lie  motinnlc5S 
just  .It  the  mouth  of  the  htter,  so  that  by  looking  down 
into  the  burrows  the  heads  of  the  worms  cm  be  seen* 
This  habit  of  lying  near  the  surface  leads  to  their  deatnic> 
tion  in  enormous  numbers  by  birds.  For, 

"Every  morning  during  certain  seasons  of  the  year, 
the  thrushes  and  blackbirds  on  all  the  lawns  throughout 
the  caonlrf  draw  out  of  their  boles  an  astonishing  number 
of  wor490S|  and  this  they  could  not  do  unless  they  lay 
dose  to  the  surface.  It  is  not  probable  that  worms 
behave  in  this  manner  for  the  sake  of  breathing  fresh  air, 
for  we  have  seen  that  they  can  live  for  a  \"v^  time  under 
water.  I  liclicw  tli  -t  they  lie  near  the  -urface  for  the 
sake  of  warmth,  especi.dly  in  the  mc)rnin^  ;  and  we  ^hall 
hereafter  tin  1  that  they  often  coal  the  mouths  of  their 
burrows  with  leaves,  apparently  to  prevent  their  bodies 
fiom  coming  into  dose  contact  with  the  cold  damp  earth. 
It  is  said  that  they  completely  close  their  burrows  during 
the  winter." 

As  regards  powers  of  special  sen=c,  it  has  In  en  observed 
by  HofTmeistcr  that,  although  destitute  of  eyes,  earth- 
warms  are  sensitive  to  light,  time  Iiowever  being  required 
for  the  summation  of  the  stimulus  before  it  is  re-.]iondcd 
to.  It  is  only  the  anterior  extremity  of  the  l)ody,  where 
the  cerebral  ganglia  are  situated,  that  is  thus  sensitive  to 
light.  These  observations  have  been  confirmed  by  Mr. 
Darwin.  He  further  found  lliat  the  colour  of  the  light 
app<arently  mide  no  diflierenoeia  the  resuh,  nor  did  partly 
fiiteriog  out  the  heat-rays  by  means  of  a  sheet  of  glass; 
while  a  dull- red  heated  poker,  held  at  such  a  distance  from 

the  worms  .is  wonld  cause  a  sensible  degree  of  warmth  to 
the  hand,  did  not  disturb  them  nearly  so  much  as  the  light 
from  a  candle  coacentrated  by  a  lens.  The  sensitiveness 

to  light  is  less  when  a  worm  is  engaj^cd  in  eating  or  in 
dragging  leaves  into  its  burrow— a  fact  which  Mr.  Darwin 
is  disposed  to  consider  analogous  to  what  in  higher  ani- 

mdswcln.iw  as  the  distracting  influence  of  attention. 
When  no:  en^aj^'cu  m  .iii>  active  operation,  the  sensitive- 
ness of  worms  to  light  is  so  considerable  that  "  when  a 
worm  is  suddenly  illuminated  it  dashes  like  a  rabbit  into 
its  burrow." 

With  respect  to  hearing,  all  the  exjjerimcnts  M-ent  to 
show  that  worms  are  totally  deaf  to  all  kinds  of  aerial 
vibration,  although  extremely  sensitive  to  the  vibrotioD  of 
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anjr  soUd  object  with  which  they  may  be  in  contact,  u 

was  shown,  among  other  ways,  by  placing  flowcr-pots 
containing  worms  in  their  burrows  upon  a  piano  ;  on 
ftriking  single  notes,  whether  high  or  low,  the  worms 
faistantly  retreated.  In  tliis  connection,  alao^  the  fol- 
lowing may  be  quoted  ; — 

"  It  has  often  been  said  that  if  the  ground  is  beaten  or 
otberwiae  nuule  to  trembly  wonns  bdieve  that  they  are 
poTNied  by  a  mole^  and  leave  thdr  borrows.  I  beat  the 
ground  in  many  jdacea  where  worms  abounded,  but  not 
one  emerged,  when,  however,  the  ground  is  dug  with  a 
fork  and  IS  violently  di  turbed  beneath  a  worm,  it  will 
often  craw]  qviddy  out  of  its  burrow." 

Regarding  smeU,  the  interesting  resalt  was  ebtaUied, 
that  flie  sense  is  "confined  to  the  perception  of  certain 
odeors" — namely,  those  emitted  by  natural  food.  For 
lAile  the  animals  showed  themselves  indifferent  to 

tobncro  juice,  paraffin,  &c.,  held  near  them,  pieces  of 
cabbagc-leaf,  onions,  &c.,  when  buried  near  an  earth- 
worm, were  always  discovered  by  the  animal. 

The  presence  of  taste  was  proved  by  the  fact  that  the 
worm  Aowed  a  preference  for  some  varieties  of  cabbage 
over  others  ;  but  "  nf  A\  their  senses,  that  of  touch,  in. 
eluding  in  the  term  the  perception  of  vibration,  seems 
much  the  most  highly  developed." 

Worms  are  omnivorous,  dragging  pieces  of  meat  as 
well  as  leaves  into  their  burrows  for  the  purpose  of  eating 
them.  They  smear  the  leaves  so  drawn  in  with  a  secreted 
fluid.  This  fluid  is  alkaline,  and  acts  both  on  the  starch 
granules  and  on  the  jrotoplasmic  contents  of  the  cells; 
it  thus  resembles  in  nature  the  pancreatic  secretion,  and 
serves  partly  to  digest  the  leaves  before  they  are  taken 
into  the  alimentary  canal— so  constituting  the  only  case 
of  extra-stomachal  digestion  hitherto  recorded  in  an 
animal— its  nearest  analogy  being  perhaps  that  of  the 
digestive*  (laid  (tf  Diosera  or  Dioneea,  '*fior  here  animal 
matter  is  digested  and  converted  into  peptone  not  within 
a  stomach,  but  on  the  surface  of  the  leaves." 

We  now  come  to  one  of  the  most  interesting  chapters, 
Which  deals  with  the  habit  of  dragging  down  leaves,  &c, 
into  the  burrows  ;  for  here  the  experiments  elicited  some 
very  remarkable  evidence  of  action  which  is  apparently 
intelligent.    These  experiments  are  thus  led  up  to. 

"Worms  seize  leaves  and  other  objects,  not  only  to 
serve  as  food,  but  for  pluji^'in^'  up  the  mouth*  of  their 
burrows ;  and  this  is  one  of  their  strongest  instmcts. 
Leaves  and  petioles  of  many  kinds,  some  tiowcr-peduncles,  , 
often  decayed  twigs  of  trees,  bits  of  p;iper,  feathers,  tufts 
of  wool  and  horse-hairs  are  dragged  into  their  burrows 
for  this  purpose.  .  .  .  When  worms  cannot  obtain  leaves, 
petioles,  sticks,  &c.,  with  which  to  plug  up  the  mouths  of 
their  burrows,  they  often  protect  tnem  by  little  heaps  of 
stones ;  and  sodi  heaps  or  smooth  rounded  nebUes  may 
frequenthr  be  seen  on  gravel-walks.  Here  there  can  be 
no  quesaon  about  food.  A  lady,  who  was  interested  in 
the  habits  of  worms,  removed  the  little  heaps  of  stones 
from  the  mouths  of  several  burrows  and  cleared  the 
surface  of  the  ground  for  some  inches  all  round.  She 
went  out  on  the  follow mg  night  with  a  lantern,  and  saw 
the  worms  with  their  tails  fixed  in  their  burrows, dragging 
the  stones  inwards  by  the  aid  of  their  mouths,  no  doubt 
by  suction.  '  .After  two  nights  some  of  the  holes  had  eight 
or  nine  small  stones  o\  cr  ihcm  ;  after  four  nights  one  had 
about  thirty,  and  another  thirty-four  stones.'  One  stone 
which  had  been  dragged  over  the  giavel-walk  to  the 
month  of  a  borrow  wewhed  two  ounces ;  and  this  proves 
how  streoc  wwms  are. ' 


The  object  of  this  plugging  Mr.  Darwin  mimisea  to  be 

that  of  "checking  the  free  ingress  of  the  lowest  Stratum 
of  air  when  chilled  by  radiation  at  night." 

Now,  concerning  die  apparent  intelligence  displayed  in 
these  plugging  operations,  Mr.  Darwin  "  obser\'ed  care- 
fully hov  worms  dragged  leaves  into  their  burrows ; 
whettor  by  their  tips  or  bases  or  middle  parts.  It  seemed 
move  eqiecially  desirable  to  do  this  in  the  case  of  plants 
not  natives  to  our  country ;  for  although  the  habit  of 
dragnin^^  leases  into  their  burrows  is  undoubtcilly  in- 
stinctive with  worms,  yet  instinct  could  not  tell  them  bow 
to  aet  in  the  ease  of  leaves  about  which  their  progenitors 
knew  nothing.    If,  moreover,  worms  acted  solely  through 
instinct  or  an  unvarying  inherited  impulse,  they  would 
draw  all  kinds  of  leaves  into  their  burrows  in  Ae  aanw 
manner.    If  they  have  no  such  definite  instinct,  we  might 
expect  that  chance  would  determine  whether  (he  tip,  base, 
or  middle  was  seised.    If  both  these  alternatives  are  ex- 
cluded, intelligence  alone  is  left ;  unless  the  woim  in 
each  case  first  tries  many  diffoent  methods,  and  fellows 
that  alone  which  proves  jiossible  OT  the  most  easy  ;  but 
to  act  in  this  manner  and  to  try  difibient  methods  makes 
a  near  appraadi  to  intelligence." 

A  large  number  of  e.vperiinents  were  theref»rc  tried 
with  leaves  of  various  sha(KS,  and  both  of  endeniic  and 
exotic  species.  The  results  showed  unequivocally  that 
the  part  of  the  leaf  which  the  worm  seized  for  the  purpose 
of  dragging  the  whole  into  the  burrow  was  not  a  matter 
of  chance,  but  in  an  overwhelming  majority  of  cases  that 
part  of  a  leaf  was  seized  by  the  dni|^g  of  which  the 
leaf  would  offer  least  resistance  to  being  drawn  into  the 
burrow.  Thus,  for  instance,  "the  basal  margin  of  the 
blade  in  many  kinds  of  leaves  forms  a  large  angle  with 
the  foot-stallc ;  and  if  such  a  leaf  were  drawn  in  by  the 
foot-stalk,  the  basal  margin  would  come  abiuptly  into 
contact  with  tbe  ground  on  each  side  of  the  burrow,  and 
would  tender  the  tewing  in  of  the  leaf  very  diAenlt 
Nevertheless  worms  break  through  their  h:il)if  of  avoiding 
the  foot-stalk,  ii  this  part  otters  them  the  most  convenient 
means  for  drawing  leaves  into  their  burrows." 

Again,  in  the  case  of  pine-leaves  consisting  of  two 
needles  joined  to  a  common  base,  it  is  almost  invariably 
by  this  ha.se  t'l.U  the  wonn  draw  s  in  the  pair  of  leaves, 
and  it  is  evident  that,  as  tbe  worm  cannot  lay  bold  of  the 
two  4^ verging  points  at  the  same  time,  this  is  the  only 
part  of  the  lea^  by  seizing  which  they  would  be  able  to 
drag  the  whole  into  their  burrows.  Mr.  Darwin  tried  in 
some  leaves  tyb;  or  cementing  the  two  diveifing  points 

together;  but  the  worms  stil!  preferred  the  bases.  Still 
further  to  test  the  hypothesis  of  chance,  elongated  tri- 
angles were  cut  out  of  paper  and  given  to  the  worms 
innead  of  leaves.  Here  "  it  might  certainly  have  been 
expected,  supposing  that  worms  seized  hold  of  the  tri- 
angles by  chance,  that  a  considerably  larger  proportion 
would  have  been  dragged  in  by  the  basal  than  by  the 
apical  part " ;  while,  inasmuch  as  the  latter  was  in  a  Mterat 
sense  the  thin  end  of  the  wedge,  it  was  the  jiart  which 
intelligent  action  would  be  most  likely  to  choose.  Tbe 
results  of  many  experiments  with  these  paper  triangiles 
showed  that  "  nearly  three  times  as  many  were  drawn  in 

by  the  apex  as  by  the  base  We  may  therefore 

conclude  that  the  manner  in  wUdi  the  trianf^  aie 
drawn  into  the  buirows  is  not  n  matter  of  chancy  .... 


Digitized  by  Google 


Oct.  13,  1 881] 


NATURE 


555 


and  we  may  infer — improbable  as  is  the  inference — that 
worms  are  able  by  some  means  to  Judge  which  is  the  best 
Old  hf  which  to  drew  triangles  of  paper  into  thdr 
burrows." 

On  the  question  of  defining  such  action  as  intelligent 
or  nen>inteIUgent,  Mr.  Darwin  refers  to  the  criterion 
"  that  we  can  safely  infer  intelligence  only  when  we  see 
an  individual  profiting  by  its  own  individual  experience"; 
and  he  adds  that  "if  worms  are  able  to  judge,  cither 
before  or  after  haviiig  drawn  an  object  close  to  the 
mouths  of  their  htirraws,  how  best  to  drap;  it  in,  they 
must  acquire  some  notion  of  it?  general  shape,"  and 
thus  guide  their  actions  by  the  result  of  individual 
expeiience» 

Assuredly  these  observations  arc  most  interesting,  and 
it  would  seem  well  worth  while  to  try  whether,  by  a  series 
of  leasons  with  similar  triangles  of  paper,  an  faidividnal 
worm  could  be  taught  to  lay  hold  of  the  apex  in  a  greater 
and  greater  proportional  number  of  cases;  if  so,  there 
could  no  longer  be  any  question  as  to  the  intdllgeBt 
nature  of  the  action. 

The  only  other  ohservations  with  which  we  are  ac- 
quainted pointing  to  the  existence  of  intelligence  in 
annelids  are  those  of  Sir  £.  Tennant  ("Natural  History 
of  Ceylon,"  p.  481). 

The  remaining  chapters  of  the  Ixjok  are  occupied  with 
the  subject  of  its  title,  and  in  their  course  many  quanti. 
tathre  results  are  given  of  the  amooat  of  mould  which 
worms  are  able  to  cast  up.  Thus,  for  instance,  a  certain 
held  was  thickly  covered  with  marl.  Twenty-eight  years 
afterwards  this  layer  of  marl  was  round  buried  by  mould 
to  a  depth  Tarying  between  twelve  and  fourteen  inches. 
Severat  other  similar  eases  are  given,  the  most  interesting 
being  that  of  a  field  which  adjoins  Mr.  Darwin's  own 
house.  This  was  last  ploughed  in  1S4.1,  then  harrowed, 
and  left  to  become  pasture  land.  Then 

"  For  several  years  it  was  clothed  with  an  extremely 
scant  vegetation,  and  was  so  thickly  covered  with  small 
and  L-irge  flints  (some  of  them  half  as  large  as  a  child's 
head)  that  the  field  was  always  called  by  my  sons  *  the 
stony  field.'  When  they  ran  down  the  slope  the  stones 
clattered  together.  I  rememberdonbting  whether  I  should 
live  to  see  these  larger  ilints  covered  with  vegeuble  mould 
and  turf.  But  the  smaller  stones  disappcircd  before  many 
years  bad  elapsed,  as  did  every  one  of  the  larger  ones 
.ifter  a  time;  so  that  after  thirty  years  (1871)  a  horse 
could  gallop  over  the  compart  turf  from  one  end  of  the 
t'leld  to  the  other,  .in<i  not  strike  .1  sin^^lc  stone  with  his 
shoes.  To  any  one  who  remembered  the  appearance  of 
the  field  in  1842,  the  transformation  was  wonderful.  This 
was  certainly  the  work  of  the  worms,  for  though  castings 
were  not  frrauent  for  several  years,  yet  some  were  thrown 
up  month  after  ^xmtl^  and  these  gradually  increased  in 
numbers  as  the  pasture  improved.  In  the  year  1871  a 
trench  was  dug  OB  Ae  above  slope,  and  the  blades  of 
grass  were  cut  off  close  to  the  roots,  so  that  the  thiclcncss 
of  the  turf  and  of  the  vegetable  mould  could  be  measured 
accurately.  .  .  .  The  average  accumulation  of  the  moidd 
during  the  whole  thirty  years  was  only  083  inch  per  year ; 
but  the  rate  must  have  been  much  slower  at  first,  and 
'  afterwards  considerably  quicker." 

Numberless  other  corroborative  cases  are  given,  but  we 
have  no  further  space  to  enter  into  their  details.  Large 
stones  are  slowty  mdermined  and  sunk  by  wonns,  and 
woodcnts  ate  given  to  illustrate  actual  measurements 
made  hy  Mr.  Darwin  or  his  sons  of  the  rate  of  sinking 


in  particular  cases.  Tliesc  me.TSurcmcnts  show  that  in 
the  course  of  two  or  three  centuries  laige  bloclcs  of  stoite 
i*^.  <7  X  39  X  15  inche8)may  become  completely  buried. 
Thus  we  are  not  surprised  to  le-arn  that  old  pavements 
and  low  walls  are  subject  to  the  same  process,  and  many 
instances  arc  given  which  have  been  observed  by  Mr. 
Darwin  or  his  sons  of  the  remains  of  Roman  houses 
buried  so  far  beneath  the  soil  that  the  latter  has  been 
ploughed  for  years  without  any  one  having  suspected  the 
presence  of  wallsand pavemenu  beneath.  In  some  cases 
the  thickness  of  the  mould  or  soil  above  such  remains 
w.»s  found  to  be  twenty,  thirty,  and  even  forty  inches. 

The  actual  weight  of  worm-castings  tiirown  up  in  one 
year  was  calcuhted  in  one  case  to  amoont  to  iS'ia  tons 
per  acre. 

Such  being  the  work  that  worms  are  able  by  their 
gradual  and  cumulative  action  to  accomplish,  it  becomes 
evident,  as  pointed  out  in  Mr.  Darwin's  paper  more  than 
forty  years  ago,  that  worms  must  play  an  important  part 
in  the  process  of  denudation.  This  topic  ih  therefore 
treated  at  length,  and  it  is  shown  that  over  and  above  the 
mechanical  action  already  described,  worms  materially 
assi:.'.  tl.e  process  of  denudatioD  by  the  chemical  actions 
incidental  to  digestion.  For 

"The  comhinatloik  of  any  acid  with  a  base  is  much 

facilitated  by  agitation,  as  fresh  surfaces  are  tlr.is  con- 
tinually brought  into  contact.  This  will  be  ihoioughly 
effected  with  the  particles  of  stone  and  earth  in  the 
intestines  of  worms,  during  the  digestive  process  ;  and  it 
should  be  remembered  that  the  entire  mass  of  the  mould 
over  cverj'  field,  passes,  in  the  course  of  a  few  years, 
through  tneir  alimcntan,  canals.  Moreover  as  the  old 
burrows  slowly  collapse,  and  as  fresh  castings  are  con- 
tinually brought  to  the  surface,  the  whole  superficial  layer 
of  mould  slowly  revolves  or  circulates ;  ana  the  fiictioa 
of  the  particles  one  with  another  will  rub  tiK  dw  finest 
films  of  disintegrated  matter  as  soon  as  they  are  formed. 
Through  these  several  means  minute  fragments  of  rocks 
of  many  kinds  and  mere  pmicles  in  the  soil  will  be  con- 
tinually exposed  to  chemical  decomposition ;  and  thus 
the  amount  of  soil  will  tend  to  increase." 

•And, 

"The  several  humus-.ic!ds,  which  .ippcar,  as  we  have 
just  seen,  to  be  generated  within  the  bodies  of  worms 
during  the  digestive  process,  and  their  acid  salts,  play  a 
highly  important  part,  according  to  the  recent  observa- 
tions of  Mr.  Julien,  in  the  disintegration  of  various  kinds 
of  rocks.* 

Further, 

"  The  trituration  of  small  partides  of  stone  in  the 
gizzards  of  worms  is  of  more  importance  under  a  geologi- 
cal point  of  view  than  may  at  first  appear  to  he  the  case ; 
for  Mr.  Soiby  has  dearfy  shown  that  the  ordinary  means 
of  dtsintegntioQt  namely,  running  water  and  the  waves 
of  the  sea,  act  with  less  and  less  power  on  fragments  of 
rock  the  smaller  they  are." 

This  awistance  which  worms  lend  to  the  process  of 
denudation  is  of  special  importance  in  the  case  of  flat  or 

gently-inclined  sui"f.iLe>,  for  here  it  is  not  improbably  the 
chief  agent  at  work.  Castings  thrown  up  during  or 
shortly  before  nin  flow  for  a  short  distance  down  an  in- 
clined surface,  and  the  finest  earth  is  washed  completely 
away.  Again,  during  dry  weather,  the  disintegrated 
castings  roll  as  little  pellets,  and  a  straag  wind  blows  all 
the  castings,  even  on  a  level  field,  to  leeward, 
One  other  observation  must  be  quoted,  which,  besides 
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being  of  interest  in  itself,  also  hH  reference  to  die  ii 

tant  subject  of  deniulation  : — 

"  Little  horisonM  ledges,  one  above  anotfier,  have  beeo 
jBbsflfved  on  sleap  cnuey  slopes  in  mmy  pints  of  fhe 
«rorld.  Thdr  formatiiai  las  been  attributed  to  anhnek 

travelJing  repeatedly  along  the  slope  in  the  same  boruon- 
tal  lines  while  grazing,  and  that  tney  do  thus  move  and 

use  I'u'  ledges  is  certain  ;  but  Prof.  Hcnslow  (i  must 
cartful  observer)  told  Sir  J.  D.  Hooker  that  he  was 
convinced  that  diia  «aa  net  the  sole  cause  of  tbdr 
formation." 

It  is  then  shown  that  the  initial  cause  of  these  lec^^ 

is  the  burrowing  of  earthworms.  For, 

"  If  the  little  embankments  above  the  Comiche  Hoad, 
which  Dr.  King  saw  in  the  art  of  formation  by  the  acCtt- 
mulation  of  disint^ated  and  rolled  worin-casting%  snm* 
to  became  confluent  along  borizontal  lines,  ledges  iMMld 
be  formed.  E^ch  embankment  would  tend  to  extend 
lateralljr  by  the  lateral  extension  of  the  arretted  castings ; 
and  animals  grazing  on  a  Jteep  slope  •lvouM  almost  cer- 
tainly make  use  of  every  prominence  at  nearly  the  same 
level,  and  would  indent  the  turt  betwem  them  ;  antl 
auch  intermediate  indentations  would  again  arrest  the 
castings."  . 

Thu'?,  on  the  whole,  it  will  he  seen  how  ini;  onint  an 
agency  in  nature  Mr.  Darwin  has  shown  the  action  of 
womi^  to  be,  so  that,  in  his  own  concluding  words,  "  it 
4nay  be  doubted  whether  there  are  many  other  animals 
which  have  played  so  important  part  in  the  history  of 
the  world  as  have  these  lowly  organised  creatures." 

George  J.  Romanics 


Constant  reimnoe  is  made  to  many  of  tfiane  writnsgs  in 
the  "Vegetation  der  Erde"  (1872) ;  hence  Aeir  publica- 
tioD  in  a  collected  form  is  a  great  boon.  In  addition  t2 
(hose  article  published  previous  to  the  "  \'egetation  der 
Erde,"  this  volume  contains  the  author's  subsequent 
reports  ;  1866  76)  on  the  progress  in  the  geotrr.iphy  of 
plant-.  It  also  contains  a  biographical  sketch  of  the  late 
Prof.  Griscbach,  together  with  the  bibliography  of  his 
works.  .'\n  excellent  French  tran>lation  of  the  "  Vege- 
tation der  Erde"  appeared  in  1874,  but  no  F.n^'lish  coi- 
tion has  been  published,  nor  wuul  0  uinntciid  the 
publication  of  one  now,  because  the  data  that  have  bees 
accumulatbg  during  the  hist  decade  would  justify  the 
publkatkin  of  m  original  wotl^  tsenting  the  st&iect  Irom 
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Ctograpky.  By  .\.  H«  MacdoneH  (London: 
H.  K.  Uwis,  tSSi.) 

Under  this  title  Mrs.  Macdonell  has  attempted  to  sup;  ly 
what  she  believes  to  be  a  want  Iom;  felt  in  teaching 
geography  to  young  children.  She  finu,  as  every  teacher 
finds,  tnat  children  preiar  the  map  to  the  book,  and  so 
she  provides  the  niMas  of  teaching  geography  by  means 
of  an  atlas.  The  Atlas>Geo(^phy  consists  of  nine 
double  maps.  First  we  have  in  each  case  a  coloured 
map  with  the  leading  names  filleil  in,  nnd  facing' it  a  list  of 
the  leading  leaturci  in  the  map,  countries,  their  divisions, 
towns,  oceans,  islands  ':ipes,  rivcr^  ii:.,  whii-'i  the  chil- 
dren learn  by  heart,  fixirif;  at  the  same  time  their  positions 
on  the  maps.  Follou  in^.^  this  is  a  torrcsp'iniiing  uncoloured 
map,  without  names,  on  which  the  children  should  be 
able  to  point  out  the  features  without  assistance.  Facing 
this  is  an  interesting  and  simple  descriptive  account  of 
the  leading  characteristics  of  the  continent  or  country 
to  which  the  map  refers.  It  will  thus  be  seen  that  hi  the 
bands  of  a  palnstakkg  and  judicious  parent  or  teacher 
•the  Atlas-Geography  ought  to  prove  a  most  valuable  help 
in  interesting  children  in  the  subject,  and  in  enabling  them 
to  acquire  the  leading  facts.  The  maps  are  well  executed, 
clear,  and  not  over  crowded  ;  they  arc  the  World, 
Europe,  A~ia,  .Africa,  .Australia,  .N'<.-rtli  .Nmorica,  South 
-America,  the  British  Is>les,  and  I'alestine. 

Cesnmrnclle  Abhaiuiluiii^nt  uiui  kIciiKre  Schriften  sur 
Pfianzeiiiifi\i;r,i/i/ii,-.  fhe  collected  treatises  and  shorter 
writings  on  Phytoj,'eography  of  the  late  A.  Grisebach, 
edited  by  his  son.  Dr.  K<i.  C.risebach.  9/90,  pp^  CdA. 
(Leipzig :  Wiihelm  Engelmann.) 

AS  the  editor  states  in  his  prefitce,  the  present  ▼olmne 
COffiUnes  for  the  first  time  the  numerous  writings  on 
phytogcography  of  the  late  Prof.  A.  Grisebach,  spread  over 
a  [icriiKl  of  thirty  ycar«,  and  s-attcred  in  various  journals 
and  publications,  several  of  them  very  difTicult  of  access. 


LETTERS  TO  THE  EDTTOR 
[  Tht  Editor  does  ml  koU  himself  responsible  for  ofinUmi  expressed 
hy  his  (orresfomeUnts,  Neither  cart  he  wnaertakt  to  ntttrm, 
or  to  (orrtsfond  with  the  writers  of,  rejeOtd  mtmemteriftt, 
A'd  notice  is  taken  of  Asunysnous  commustiastioeu, 
[  The  Editor  urgently  requests  correspondents  to  keep  their  tetttn 
as  short  as  piHiiHe.  The  pressure  on  his  space  is  so  great 
M«/  ''n^n^^^^  otAenuiu  ta  etutirt  tkt  ^fearamtt  t9en 

The  Solar  Outburst  of  July  25,  itWi 

In  tlic  intcrc-ting  accoant  of  a  solar  onlhurst  on  Jufv  25 
c  iiil.Tiiiid  in  y  Mr  l.a-t  number  (p.  5081,  Mr.  Hcnne^f;*)-  says 
that  "unhappily  the  juii  reiuixhieil  iiivi-ihle  till   July  30." 
Kcfcrriii.;  to  mr    1  itche>  of  the    o'ar  -urfacc,  I  fird  that  the 
nearest  in   time  to  the  Hate  of  the  out'  ur-t  arc  tho^e  mad; 
on  July  21  .Tiid  27.     On  the  inlervcii'ii;;  diys  clonds  pre- 
ventitl  all  xilar  wr,rk.    The  -ketcH  1  n  Iiily  21  'hows  the  group- 
in  the  [«/]  <(uartcr  of  .Mr.  llcnne -^ey'  i;i  1  ,  and  that  of  [uly  27 
pivps  Ihn  c  m  "lie  f///]  :inil  ['/J  j    r;!"!;-,  ar.d  A  o  The  iwa 
iip>  in  the  T/r /]  '.\liu-li  wfi  r  f.i;tlir<r  Jimtii  the  crntrc  on  the 
21  t.    There  wa^  ccrsainly  not  the  ^lt.:h;e  1  Ir.icc  on  the  aist  of 
the  rcai.ir>  al  Ic      'Up  which  burs",  loiUi   u  suddenly  011  the  ZJtK 
aiiil  there  c.m  I  ..- very  hflc  1!  ul,t  I'l  it  'lie  >.-,Hjt-  in  the  \"  f\ 
ipiartcr  ■  n  the  27!li  .-irc  ;  ii-h:uMl!y  du;  -.iiiil-  ;i  ,  lliui-c  in  the  {''J] 
quarter  on  the  21-'.    Dr.iwinf^s  of  the  -i-hr  disk  are  made  here 
i.n  every  avail ibic  day,  and  the  ;io-ition  of  each  ijiot  v~  marked 
wiih  I'lc  ^rcatc  l  cx;wtiie^:-  ;  1  ill  when  1'  0  -  ky  is  cl'-Udy,  on 
llic  27lh,  :t     11  It  .nhvay,  pitssil.!-.-  i-j  fill  111  all  »he  details.  Thi.- 
c\act  i>o  i'ion  rf  e.ich  sjot  ii-  inv.iri.iiily  markfd  before  any 
dct.ul    arc  ^KCleiicd,  ami  therefore,  as  the  dclinition  on  the  27th 
» .1   ;;in'd,  ihc;;o'iii>.  which  smidenly  a i ipcircd  neir  the  centre 
1  llic  di  k  on  the  25th,  must  already  li.ut;  c  >in;  Ictely  vatiishcd. 
I  j-ji^.  t  niinLioii,  in  Conclusion,  that  our  magnetic  photogranu 
ii  A  H  .  iga  of  any  dittwrhanee  •yoehronous  with  the  suUr 
i.utburja.  &  J.  PUJLY 

Stonyhnrsi  Observatory,  Whalley,  Septeaibcr  30 


On  the  Velocity  of  Light 

With  reference  to  Lord  Raylcijjh's  article  on  the  Velocity  i  t 
l  ight  (vol.  xxiv.  p.  3S2)  I,  and  possibly  others,  find  it  diRicu  '. 
to  f>j|low  him  when  he  saj-s,  in  the  case  of  ill  the  method;;  fi ; 
detemiinaJion  of  the  velocity  of  lijjht  except  Ibe  aherratioc 
method,  that  the  velocity  arrived  at  is  the  "group  Ycloeity,"  ud 
not  necessarily  the  "wave  velocity."  I,  for  one,  should  be  jjlvl 
»r  farther  exposition.  Don  not  Foaeaidt's  reralviag  dwtw 
experiment,  for  inttance,  mca-ure  the  velocity  of  motion  of  ih-: 
centre  of  the  di-turbancc  which  is  tran'onitled  fnnn  mirror  to 
njirror  ?  And  w<:u)d  it  not  be  the  cate  that,  if  the  waves  movo) 
faster  than  the  groups,  new  groups  uould  be  continually  foncri 
ahead,  the  old  nes  dropping  out  behind  :  so  that  the  centre  it 
the  disturbance  would  not  remain  in  any);ivci\  group?  Furlhe'. 
w  any  crrdrncc  to  be  given  to  the  result  that  blue  light  trawL- 
anything  like  i  S  faster  than  red  liRht,  while  this  is  unconfirme 
by  the  coloon  of  Jupiter's  nteUitM  ?        W.  U.  MacMlLAY 

MowOsaael,  Aagaitao 

An  Aqoatte  Hymenopterona  laaeet 

The  following  circumstance  may  prove  iidereUing,  and  pro 
bably  new,  to  some  of  your  entomological  readers.  OnScptem- 
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r  ZOt  in  a  gathering  of  poDil-waier  ouidfliadtti  ncigblMMurlMod 
id  brought  home  tor  ii^araaoo[neal  cumbMtiom  ft  lomewlut 
asu1«r  and  utrasual  object  Biwanlcd  ibeir,  Imt  tpcedlly  making 
\  way  to  the  sediment  ttt  Ow  bottom,  it  became  lo  t  to  ^^ight 
pon  the  evening  of  the  Iflb,  or  afrw  the  lapse  of  folly  two 
tysi,  while  holding  the  bottle  to  the  Usht,  the  ynme  object  a^ain 
l|>eared,  swimming  or  flyinf  is  Hid-mtcr  with  a  poeuliar  jerky 
xrvennt  resemMin^;  that  of  some  of  the  EBtoaMttraca,  and 
«■  one  of  which  1  at  first  iiii<:t<  ok  it.  Oftf«n««al  lyaMan  of 
dipping-tab*  to  a  K>o;Jtyie  trough  Ibr  ftUce  eeefinatioa,  it 
.'ovwl,  to  «qr  i;iMt  MirpriM^  to  be  one  of  the  cmeU  UjnMao- 
XKom  Vm  of  the  Piro«t«tnrM  faaiiy.  and  bare  It  eentimei 
•  active  anoveinenf,  nowwalkinc  »rid  running  upon  Ih*  bottom 
id  aides  of  ibe  tro^h,  now  fl}iuji,  as  it  were,  through  mid- 
atcr  by  the  futiiptlft  mbVOMBl*  of  iu  wings,  but  apparently 
lak  i  og  no  elSMt  U»  c-'cape.  Examination  ttus  provhig  no  ra&y 
tsk  while  Hffa^b  aad  fofieg  the  los'^  of  a  i^peciroea  of  iMbils 
>  ttflique,  Idaadcd  vpoeiceBrin^  it  |>cnnan(ntly  ■•  a  micro- 
:opie  notmL  Wth  a  mimite  tteieription  I  niced  not  now 
Ytnble  von,  but  ai  neither  in  Wniwood  nor  in  any  otber  of  the 
atboritMB  on  such  mbjcds  at  my  conmaad  I  CU  fir.d  any 
sooed  of  this  Mngular  feet  beving  been  bifharlo  obserfed,  cither 
t  oonnectioo  witb  the  paraiitie  HynMHootcr.i  or  nny  other 
imllar  iwects  in  tlie  penect  state  ma j  tea  apparently  to  an 
«rial  life  alone  that  tbey  dmdd  qnit  tbdr  natural  habitat  for 
o  lengthened  a  soionm  in  tbe  WTCr— I  wonld  make  ibe  inquiry 
s  to  whether  any  like  occumnoe  baa  been  noted  by  any  of  your 

ther  Corr<s[x>ndentl.  EOWIN  BOSTOCK 

Stone,  (>cti  !iCT  6 

[Uur  eorrtf  poTidLnl  1<as  had  the  [ni.kI  f  I'uiir  to  rc  iii-c<i\cr  in 
In^  couiilry  the  linle  llyincnjp'.eruus  inset!  f  u  n!  .iIumnI  innil- 
ancou^Iy  liy  Sir  Julin  1  u1>l>ock  and  Mr.  l  uclic in  1S62,  to 
viiiclj  the  former  a'  i>licU  the  name  JVynemn  ii.ifiim  \  7'ian  <!i- 
imis  of  I.intie.m  SolicIj,  vol.  xxiv.  part  ii.  p.  JjS,  iii6j).  I  he 
ii  -cct  i>  jiara-itic  in  its  larval  sla^ie  in  tic  {^^1,1  cf  dragon- fiUs. 
\  brief  Miininary  <f  its  peculiarities  i-  yivcn  in  l  uMi  c 
'Origin  and  Mctaui  hii-L~  lii'-ects"  (Nl:tcnullan  ami  <  ., 
.'874).  More  recently  IVmI.  Wcstwojd  h.ns  ^uggcstttl  ( />(j«  .). - 
'ions  of  I  iniiean  ."~<i<:'ely,  Nccond  >ciie>,  "  Zo;)).>jjy,"  v^d.  1.  part 
-i.i.  p.  5S4,  1S79)  iliit  t  e  in  ccl  is  scarcely  a  inic  I'olytiemtL, 
ai;  rather  an  A •ui/'h.'i,  or  the  type  uf  ;»  t-.cw  ^enu>.  A  irne 
[Llinouoi  tn  (Agi iiitypus  arMroAM)  has  long  been  ki  own  to  be 

.ri  i'ic  in  caddia*worav,  and  tboefore  elae  aqnatie  in  its 
liabils.— 1:d.J 

Practical  Pbyaica  for  Boya 

Tk  Prof.  Parker*!!  very  valuable  and  iateresting  pa^er  (vol.  xxiv. 
p.  543)  he  iiays:  "  The  conse(|ueiu:es  of  ictling  large  cla«cs  of 
young  boyii  to  make  dxygcn,  or  to  take  a  specific  gravity  .  .  . 
etteb  for  Mnuelf,  mi^ht  prove  rather  aobvciMve  or  order  than 
OCHidudve  to  improvement."  It  maybe  intcre^lhlg  to  some  of 
yonr  readers  to  know  that  at  Clifion  Coll::}^  we  have  lately 
tried  the  cmieriment  of  turning  some  of  our  ordinary  physic- 
ebne^  nuniMfin^  from  twenty-four  to  thirty  b<.ys,  bodily  imo 
the  physical  hbaiitory,  where  tbey  work  at  weighing,  mea&urin^, 
finding  specific  gravities  and  such  matter-,  under  tbe  c  ontrol  of  a 
sineie  master.  The  boys  work  in  pair<,  each  « itb  a  little  manual 
of  fiiislructian,  and  each  poir  with  a  >eparate  cupboard  of  cheap 
apparatus.  Two  sudi  classes  are  taken  i>y  Mr.  Wonhington 
and  myi^lf,  and  we  are  both  agreed  ili.-it  whatever  difficulties  we 
may  feel,  we  have  none  in  the  matter  of  discipline.  On  the 
oi'nirary,  die  bcgrs  are  with  scarcely  an  exception  most  keen  ami 
c.^gcr  at  lUl  work.  I  uodcrktaad  that  similar  classes  in  practical 
dwnitinrwlll  durtly  be  set  on  foot  fay  Mr.  Sbenstone  in  our 
ehemlMliBhetaqr.  H.  b.  Inrr 

aiftoaCoOi^ 


A  Mear  Comet 

I  onsKRVED  a  tctcwopie  CinKt  in  I-co  on  the  morninj;!!  of 
kto!  cr  4,  5.  6,  and  10.  Tlic  rough  positions  .as  1  cstin  atcd 
them,  were  K.A.  9h.  22m.,  Dec.  N.  on  the  4tb,  and  K.A. 
9h.  j6m.,  Dec  1 5*  N.  on  the  unh.  The  aaotion  is  about  30'  daily 
«a  Iwardjfc  When  the  present  bright  moonlight  g  >re  the 
>  -inct  will  be  .a  fan  I  v  bright  ol.iect  in  the  telescope.  At  tbe  end 
of  the  ptestnl  ucck  it  must  be  looked  for  iiuoicduiely  prC'.^diiig 
1)  I.e»is. 

_  When  T saw  it  first,  on  the  mt>rning  of  October  4,  it  looked 
like  a  bright  nebula,  and  I  cannot  understand  how  I  missed  it 
OB  the  mornings  of  September  39  and  October  t,  nhen  I  bad 


carefidhr  iwept  tbetnne  rcgkm  for  reveni  bootebcfore  nnrise. 
Tbe  inRicnee  ii  ibnl  it  b  getting  bri^faicr.   W.  F.  HUfMKn 
Aslilqr'Down,  Bristol,  October  10 

A  Kinematical  Theorem 

SOMS  little  time  ago  ^fr.  Kcmjic  published  in  NaU'RL  a 
dMORD  of  Interest  in  kinematics.  I  su)><cqucntly  ^t3tid  in  llic 
nitne  pages  that  this  theorem  ard  all  thcnrcui^  i>f  uniplanar 
kinemaliea  are  most  --imi  ly  and  properly  proved  frrm  the  con- 
sademlien  that  epieycloidal  motion  is  the  lasii  of  .-ill  uniplanar 
motion  and  that  this  U  also  the  proper  principle  r.n  which  tn 
lieae  tbe  theory  of  planimeter*.  It  may  not  be  out  <>f  place  to 
occupy  a  few  lines  in  Naturf.  niih  .-mother  rtiriou^  kinematical 
theorem  allied  to  Kcmpc'.^,  which  I  have  jnst  fouoil  by  this 
matfaod.  tf  a  flute,  A,  mov*  aimul  in  amy  manntr  over  a  fijcui 
fta*u,  B,  and  return  U  ils  eriginai  foutiou  after  any  numier  ef 
reveluticMt,  att  thou  right  Htus  in  tie  ptane  A  whiek  ha-.  t  nn  f 
hped  gliselttt  of  the  same  area,  are  taHgents  lo  a  (otiic,  anj  by 
Viiryi'tix  the  ami  of  the  glitellt  ttv  obtain  a  series  of  ronfceal  conies. 
I  ue  the  term  ^///W/^' under  protest — "line  roulette"  would  be 
lietter,  as  the  tanue  name  Is  more  apjilicnblc  to  a  curve  of 
another  son.  *        Georgb  M.  Minciiim 

Voyal  Indian  Engineering  Colkge 

Integrating  Anemometer 

Mv  allci.lion  vascaliid  to  a  letter  on  this  Mil  jl.^•t  ir.  y  -nr  issue 
of  llic  29th  ul;.  (vol.  xxiv.  p.  510K  llioilt,h  not  in  tin. c  ti>  enable  me  to 
an;  wcr  it  la  t  wrc's;.  I  lake  thi-  o;  portunily  of  sl.itiiig  that  the 
gentleman  lo  whom  the  iiUa  k4  llie  ii-.-truinint  « a>  orijinally 
<I-Jc,  aii<l  vhi  has  defrayed  the  whu'i-  cust  ■  f  it-  c  n-' nn-ticn,  ix 
the  Rev.  I.  M.  Wil.M.ii,  M.A.,  he;id-ni.i-.!cr  of  C  lifl  Hi  (  <.!'c;^-r 
I  not  l)r.  Wil  on,  as  mi&-  Iatcd  in  tU-t  As  ocia  if  n  '/'.  ;/> «n/  .it 
^  1  irk  and  in  your  ah  tr.i«  t).  The  i  1  jcction  ih.it  ilic  ..n  iloc-  not 
move  "  parallel  to  it'clf,  "  l>y  which  1  [  risnnie  is  meant  in  pi  inrs 
parallel  to  its  general  direction,  does  not  a;  ply  I  ■  this  ;iny  ii  u-c 
than  to  any  other  cup  ancmcimelcr.  Only  the  h  iri.'i  iU.t.1  c  iu- 
IKiicnt  if  the  wind's  vckcity  is  i  u^ht,  and  llii  i>  yiven  '.viih 
tolcradic  .iccaracy.  I  have  nu  mians  uf  kin/win^  1<>  >\  h.it  ex'.tiit 
Mr.  l!nr!<rn  -  iiitiy  at  I  rtscnd)'cs  llic  r.ii^ni' imctt  r  in  i,iiestioti, 
hut  It  ill  luld  Ijc  noticed  that  Die  two  iii  trument--  nre  "{  ,\  dif- 
ferent V.ii:,l  .uid  for  a  diflcrcnl  pjijio  e.  Mr.  I\.  .'^e  I!  vi  a>  in 
the  thair  when  the  paper  wus  re.nJ  at  N'm-^  ,  -ind  j  'iind  in  the 
di&cus&i'jn.  Prof.  St'il-,e>  was  al  o  prcftnl,  and  l.a>  iiro  been 
in  orre^pondente  wiih  m  -  on  the  matter.  Neither  t>'  these 
gentle  ren,  however,  ?i  eiitiontd  i-ny  other  inslniuieiit  a-  at  all 
resembling  it  ;  indecl  up  n  its  l/cing  tcjmi)ared  to  thit  of  1  tr. 
von  Oetlinger,  Mr.  .^tctt  t'>:>.v  L<ea:-ion  lo  point  out  at  ka-t  one 
important  difference,  viz.  tbe  cost.  H.  S.  1Ii:ie  Shaw 

Vnimaity  Colkgt^  Bristol,  Oeiobcr  lo 

Infusorial  Parasites  on  Stickleback 

Mr.  N.  II.  I'ooi.r.  r  VATl'RF,  v,  I.  xxiv.  p  4'^5i  i-  r.;i|..ircnt:y 
right  in  anlici}mting  ih.i'  lir  'ii  covered  riiiier  a  new  habitat 
for  I'richcJina  f^Jii  Uhi  '  r  .i  nc«  rcpn-  tiitalivc  uf  tb.T!  infunrial 
genus.  Althou_h  hitherto  rr^.irdid  a<  a  i.ar.v^ite  <  nly  of  ihc 
fresh  water  p'l\iie>,  liydta  lui^^aiis  nnd  //.  liiuis,  I  have 
recenll)  o'  t.uncd  -j>eciajca^  of  the  lyi"'  m  Cjur-ti  ii  li^in;^  .i-  a 
p.-ii.v-ile,  or  r.illier  a  C'.nuincn:-.";!,  on  the  :  r.>in-lii.->.l  .i;i|H-iid  »ge.>  of 
the  larva  i.f  the  connion  ncs\t,  Jfilon  o  t  tatus.  .\\\  iillied,  iiut 
m.irine  NjKei-  ,  'J'l  u  hoiiinn  .  »/,.-»/i7,  ha-  been  recently  dc-cril  ed 
by  l  Y  if.  C'li  K  ii  in.  that  iiil  r  t-  in  a  yimilar  manner  the  lirancliia 
of  tl^hes  1  cloii!.:!!!;;  t  i  the  ;;ei.Li.n  Tii'r'ij  a;id  Scoi/t.Hi.  and  a 
further  -ea'cli  will  n  ■  il.  i,'  i  rcvr.il  .i  yet  inore  extcii-ive  di  '.ri'  u- 
ti  n  nf  the  Urceuljri  d.i.,  iiic'n<l  n^'  7V,'>/;.>r/;m?,  aniL>:i^  the 
l'i-<  I  (p  race.  Mr.  I'.'i  lc  will  lind  f«U  i  arl.cul.ir-  of  the  d.i'a 
here  referred  to,  i  ige  i'rr  with  an  ace  unt  ami  illu  irati  'ii^  of  .t11 
the  ^o^m^  .  t;u  releynted  to  this  >omew  b.it  rcmBrl.aliie  inltiii- irtal 
gr  up,  in  I'art  V.,  p.  645  it  s.y.,  of  mv  "  Manual  of  tbe  In- 
tomSi."  jwt  prididKd.  W.  Savillb  Kbht. 


The  Dark  Day  in  New  England 

Kefekking  to  your  pora^ph  in  list  week's  Nattkc  (p.  540) 
about  the  remerkahle  phenomenon  which  occtirred  in  New 
Kngland  on  .September  6,  I  find  in  the  recently -published 
"  History  of  I-ynn,  Ma.i.-achu.seti.>-,"  tlu:  following  :— 

"1716. — ICxiraordin.in  darknc:..^  at  n  .o  .day  October  2ist ; 
dinner  tables  lighted." 

"  1 7S0.— Memorable  dark  day  May  I9tb ;  bouses  lighteias 
at  night."  ChaSLK  W.  HaIIIIIM 

Lynn,  October  7 
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THE  EVOLUTION  OF  THE  CRYPTOGAMS^ 

II. 

'T*HE  direction  and  many  of  the  gradations  through 
which  the  highest  classes  of  the  vegetable  kingdom 
have  been  developed  from  the  lower  are  preserved  in  the 
palEontological  record.  In  order  to  decipher  them,  how- 
ever, certain  facts  must  be  kept  in  view  :  chiefly,  that  the 
higher  and  more  complex  organisations,  are  the  most 
susceptible  to  changes  in  the  external  conditions  upon 
which  they  are  dependent,  and  therefore  more  readily 
destroyed,  while  the  simpler  the  organisation  the  more 
yielding  or  plastic  it  is,  and  the  greater  the  chance  that  it 
will  be  able  to  survive  by  adapting  itself  to  change.  Thus 
the  superb  Cryptogams  of  the  Carboniferous  succumbed 
no  doubt  to  great  physical  changes,  but  the  more  humble 
of  them  bent  to  the  new  conditions,  an-1  even  found 


therein  an  impetus  leading  to  unexpected  developments, 
which  eventually  carried  them  far  beyond  their  more 
advanced  brethren. 

Tracing  back  the  origin  of  vegetable  life,  we  see  that 
it  consisted  nearest  its  source  solely  of  Alga:.  A.  little 
later.  Cryptogams  appeared,  and  developed  their  maxi- 
mum during  the  Palajoioic  period.  Next,  alniost  syn- 
chronously, G)'mnosperms  are  met  with,  and  after  a  long 
time  preponderate  ;  and  then  Angiospcrms,  obscure  aivJ 
subordinate  at  first,  begin,  towards  the  close  of  the 
Secondary  period,  to  take  the  first  rank. 

Most  of  the  lowest  Algx,  such  as  Ulva  and  Conferva, 
are  scarcely  of  a  texture  to  have  left  traces  of  their 
existence,  but  eight  still  existing  Diatoms  have  been 
discovered  in  British  CoaL 

The  next  group,  morphologically,  of  Algae — the  Sipho- 
nea? — have  been  shown  by  M.  Munier-Chalmas  to  be 


Fra.  \,—BiMittt/un{/tr».  d'Orb.   Part  of  a  "  Phylloroe,"  with  tncct  of  eipantiom  *im1  nmificatiotu  :  half  natural  tue.    Silurian  cf  Bagnob. 


abundant  in  the  Trias  and  Secondary  rocks,  and  to  be 
analogous,  or  perhaps  identical,  with  the  existing  Cymo- 
polia  and  Acetabularia.  It  is  unfortunate  that,  owing  to 
the  texture  of  most  of  the  Algas,  obser\'ation  has  to  be 
concentrated  on  the  few  ^ups  that  could  be  preserved. 
In  the  Silurian  the  remams  of  these  are  numerous,  and 
of  forms  completely  differing  from  existing  types. 

Following  the  primordial  I'alasozoic  forms,  there  appear 
successively  the  more  highly  organised  Groups,  Characea: 
in  the  Trias,  Laminariacex  in  the  infra-Lias,  and  finally 
Fucaceae  in  the  Eocene. 

The  Mosses  and  Liverworts,  which  seem  to  indicate  the 
stages  through  which  Algie  gradually  became  adapted  to 

•  "L'BTolutioa  du  Rtgne  V<f<uta)i:."  I-ei  Cnrptogames.  Par  MM. 
Sa|K>ru  ct  Marion.  BitUv(hi<iue  Sdentifiquc  IntcmaiionaJc,  xui.  (ttSi.) 
Continued  (rmn  p.  7}. 


terrestrial  conditions,  are  unknown  in  the  older  rocks; 
yet,  far  from  assuming  that  they  did  not  then  exist,  we 
should  rather  consider  how  exceedingly  unfavourable  aw 
the  conditions  under  which  marine  and  estuarine  strata 
are  deposited  to  the  chance  of  their  becoming  imbedded. 

The  order  Calamarex,  as  the  authors  prefer  to  call  the 
EquisitacesE,  include  such  diverse  types  as  Catamites, 
Annularia,  Asterophyllites,  and  Equisteum,  though 
Camalodendron  and  a  few  other  forms  are  exclud^ 
The  group  is  characterised  by  the  arrangement  of  their 
organs  in  whorls,  whether  these  are  true  leaves  or 
the  modified  leaves  which  support  the  sporangiau  The 
sporangial  whorls  cither  occur  together  and  form  a 
terminal  fruit,  or  are  placed  alternately  with  whorls  of 
true  leaves,  and  the  sporangial  bracts  are  either  disunited 
or  coalesce  to  form  a  sheath.    Modifications  of  one  or 
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other  of  these  characters  arc  the  foundations  of  all  the 
I  'alaeoioic  genera  yet  known.  I  n  the  extinct  Carboniferous 
forms  the  itxtWt  or  spocangial  whorls  alternated  with,  and 
were  protected  by,  the  ovempping  whorls  of  barren  leaves, 
while  in  Eqaisetum  the  sporangiaJ  whorls  are  naked  i|ao 
chwtered  ia  a  termfaial  spike,  an  arrangeinent  considered 
by  Saporta  aod  Marion  to  be  more  fiivourable  to  the 
dispersion  of  the  spores.  Annularia  and  Asterophyllites 
were  floating  or  procumbent  plants.  Calamites  strongly 
resembled  the  existing  aquatic  Equisiuceae,  though  ex- 


KaSMMor,  Sap.  aod  Mar.  But  «f  ■ 


no. 


ceeding  them  twenty  times  in  size,  and  surpassing  them  in 
development  by  the  possession  of  spores  of  two  sexes. 
Their  more  complex  structure  and  consequent  inadapta- 
bility to  changed  conditions,  t'avourcd,  the  authors  believe, 
their  early  extinction  in  the  Permian.  In  the  Trias,  and 
until  the  Jurassic,  several  slightly  modified  genera  coex- 
isted with  true  Equisetum,  and  the  survival  of  the  latter, 
one  of  the  genera  that  have  persisted  almost  unchanged 
fton  die  CaiboDifierons,  Is  probably  due  to  dieir  sisqile 


Fn. 


^■iMittjiimwly 
MM  dMNi  OH  enme. 


the 


The  earliest  ferns  had  simple  fronds,  and  probably 
resembled  in  their  vegetative  organs  the  H>^cnophyUefe, 
a  group  already  well  represented  in  the  Carboniferooi. 
Next  ID  order  come  the  Osmondaceae^  If  the  rdathe 


organisation,  easy  dispersion  of  the  spores,  and 

immense  depths  to  which  their  rhizomes  penetrate. 

The  structure  of  ferns,  unlike  that  of  EquisitacCT, 
lends  itself  to  infinite  diversity.  The  fronds  may  be 
simple  or  multipartite,  without  their  form  implying  the 
sligntest  degree  of  relationship,  and  supposed  .illi  uin  ? 
between  fossil  and  recent  ferns,  such  as  Ettingshauscn 
bas  based  upon  the  aspect  and  venation  of  the  frond, 
are  dedaied  by  the  autbm  to  be  vaUidess  and  mis- 


Fic  4  —  I'ndrr  'idc  i  f  ihc  pr  "f  acillitr  fen.  Ml 

L-v  iig  I'll-  thii  -,  ill''  J'  ::,rri.|i  .livpemed  OM 

and  the  a/cbcguncs  ciuatercd  at  tiic  '.ciiuitiuj  nolch. 

complexity  of  their  prothallus  and  simplicity  of  sporangia 
are  accepted  ai  indications  of  inferionty. 
The  relative  perfection  of  the  sporangium  when  taken 


Fig.  S•~'Sp^>lBllgium  oi  Hjrmcoophyllum,  ^iri  tmuvencly  by  the  ring  o' 
mIMm  whkh  diniiM  tht  MiMMt 


as  the  essentially  important  oi:gan,  leads  to  a  dassificiir 
tion  coinciding  approximately  with  the  order  in  vbkk 
the  groups  OMde  their  appearance  :—HyinaiophylleK 


donkl  cnrfMai 
ihajHftMpiMl 


Fig.  6. — Sporamjia 

iporangiaot  /VnOa  A/n.aiM—i,  vcntml  larfuc^a, 

Osmundacex,  SchiieacOR^  ddidAniaCSMj^  MlKiltiaCM^ 
Cyathea^  Polypodiacea.  „  . 

Ynm  (he  doqpkst  Vf^  of  qwranghmi,  two  liiNs  of 
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increasing  diflerentiation  in  the  oreui,  or  its  support,  can 
be  traced— one  leading  to  the  PoIypoiliactiL  through 
the  Cyathese,  the  other  to  Schiaeaces^  G^beniaceK^ 
and  MarattiaceK. 

The  earliest  fern  of  which  the  fmctification  is  Icnown  is 

the  Devonian  PaIa;opteris,  Schimper.  Its  fructification 
consists  of  aborted  leaflets  supportin;^  ^'"''I'ps  "f  "blong, 
rinjjless  sporangia  opening'  into  t rto  valvcb  and  di^posed 
in  threes  on  pedicles.  Rhacoptcris,  of  the  same  age,  and 
perhaps  not  fcencrically  differing,  has  fructification  which 
unites  in  a  higher  deforce  the  chaTaclcri^.tics  of  O^u'.unda 
and  Botrydium,  and  givin),'  birth  probably  to  the  l!o- 
tryoptcridc;c  of  the  later  Carboniferous  flora.  Another 
gtatts,  Seftenbeigia,  is  allied  by  the  structure  of  its 
sporangium  to  Angio|>teris  (Marattiacc-c),  though  each 
sponngtiun  is  as  yet  iablated.  The  pAlteoaok  ferns  did 
not  at  this  period  essentially  ,  differ  from  Osmunda  and 
Todca. 

The  earliest  example  of  definite  grouping  in  the 


l-'iG.  7. —  I,  ni.i^iiir'i'.d  I'ii.nulr  «.l  one  nf  t"ic  LvK-iiK-c  '.f  Uic  ^cnu«  M  -KiLi, 
shuwinj  lUi-  (rr.ui^'-iiicnt  uf  l^ic  -sj  .t.ir^:,.i  on  ttx  unlcrsidc  of  thc 
fruiid:  ^.  iy>  'T,ing,Ki\a  uf  tlx:  in  uc.  •liuH.Kg  ihc  ijroup  of  apical  ccUulo 
which  Jisruj  1  ilie  fpore-c.ve ;  3.  wni%  <-(  dlcichcnia,  sh<>*illil 
pcriphcnil  atruigcnicDt  of  ibc  evUults  which  disrupt  liu  tpcr*  cow;  4, 
HwmiHiMM  iMruM  dthiiotiic^ 

,^pi)rat)L;t:i  is  hiriii,!ied  by  C  lii),;!)*:  upMi,  in  which  ilircc  to 
five  sporari>;ia  are  inserted  on  a  ;>omt  near  the  uliiinatc 
terminations  of  the  venules ;  but  even  here,  though  con- 
tiguous, they  are  distinct,  and  can  be  separated.  In  the 
later  Carboniferous,  Marattioid  ferns  for  the  first  time 
occur  with  the  sporangia  united  in  a  conwosite  oigao 
called  a  synangtutn,  and  soon  after  the  Manttiacese 
reached  their  inaxtRum  development,  and  commenced, 
through  forms  now  extinct,  to  diflferentiate  towards  the 
Gleicheiii.icc-e  The  s'.ajes  of  development  of  the  l.iiter, 
and  of  the  ScliizeacecC,  are  moie  dinicuk  to  trace,  thoiij;li 
boili  are  represented  in  the  Fahcozoics  by  HowIvm  and 
Seftciibcryia  respectively.  The  actual  genus  Gieichenia 
does  not  appeir  uiui!  tiie  inferior  Oolite^  and  Lygodiom 
until  the  Cretaceous. 

The  Cyathe«  are  represented  in  the  Carboniferous  by 
Thyrsopteris  and  in  the  Jurassic  by  Didcsonia,  vrtiile  true 
Polypodine  cannot  be  traced  farther  back  than  the 


Kha'tic.    They  seem  to  have  developed  suddenly,  and 
amon^  them  are  a  number  with  their  sporangia  grouped  , 
in  son  as  in  Gletcfaeni^  yet  possessing  in  odier  respects  | 
the  structure  chazacieiistic  or  Polypodium. 

The  OphioglossaccK  are  related  to  the  most  ancient  | 
ferns  by  the  arrangement  and  sinictoreof  rtreir  sponnigia, 
and  to  Isoetes  an  l  Lycopods  by  the  form  of  tneir  pro- 
thallus.  They  even  present  affinities  with  Sigillarta,  and 
reprc:)Cnt,  the  author;,  conjecture,  an  almost  nnchanged 
t)  pe,  older  than  the  <iitTcrentiation  of  either  ferns,  I.yco- 
po'ls,  or  Rhizucarps. 

The  Lycupodiacca:  are  divided  into  isosporous  and  ' 


Fk;  i.    I.  part  if  pCnnule  of  Aneiopter:),  wild  tfow^^  dutterrd  in 
foux.%.  lui  iKl  uniicd  :  >.  put  of  piaoulo  of  Maratlla  viib  qiorangia 

)'>'n  i  ioi;rt1icr  in  »  tynangiun;  nr.  a  tynangiuiB  aMcntikd :  3. 
cvntiiii  V  of  the  fertile  frond  of  la*  of  the  Cjrathra,  Thrn^fttrii 
tlr^Ani .  4,anui7i  fiej  r'ciT:ta<;leof  lhe«un»,  in  form     a  pedonculatnl 

(.up.  ^ui]  of  sj»or.in.:i-i  wh.rh  are  girt  w  t'l  ■\  j  >"n'r-ij  rin-^  of  cellules  ; 
5,  ic'-I  n\\  Oltouj;:!  .tn  cni  ly  cup.  ■■•  \\^  i>ic  >up|>ort  10  wh:c'' 
the  ajjurangia  arc  altacheil;  6,  twj  hiahly'inat;n.6eil  tponnKia  <A 

VfAm-niSmSm,  en  d*hitccii,  gilt  vcnksUr  igr  •  joiiMdnac  aad  «• 
padidn. 

heterosporous  kinds.  The  former,  comprising  Lycopo- 
dium  and  a  few  tropical  genera,  have  been  found  fossil  in 
the  Ol'!  Red  of  Thurso  and  the  Caitonifisroos  of  Saar- 

bruck  and  Autun,  tlieir  small  si?!-  .iiid  retiriiijt  habits 
liaving  doubtless  caused  their  rel  itive  r.inty  in  stratified 
rocks.  The  heterosporous,  or  more  perfected  kinds,  ob- 
t, lined  a  maKniiiceiit  development  in  the  Carboniferous, 
favoiirnl  by  tl'.e  w.irin  and  humid  i  liiivttc,  free  from 
seasonal  changes,  which  then  seems  to  have  prevailed, 
and  only  declined  when  these  conditions  ceased.  The; 
are  at  present  represented  by  Selaginella,  a  genus  which 
has  scarcely  changed  sinco  the  Carboniferoas.  The 
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sporangia  are  globose,  pedunculated^  and  Hbiated 
Cowards  the  base  of  the  bracti  which  oompoie  the  fniit- 


l****""*  scciion  o(  sp.rr.xrii;  ncup  I  f  r^.'.rVj/jiv'-.'ji  I'^aia.iianus,  Scl.iin|).. 
ihowfaf  the  luwcr  sp  ian$ia  coDUuniog  macTOtpcic*  ami  the  upjicr 
■faMpoRi ;  half  natural  ui*. 

spiket,  and  either  contain  two  t9  dcht  macrospores,  or 
snail  and  ytrj  nomerous  microspores.  In  the  genntaa' 


tion  of  these  spores  the  approach  towards  Gymnosperms 
becomes  exceedingly  apparent,  and  is  consequently  dwelt 
j  on  at  some  length,  the  researches  of  Sachs,  Lucrsen,  and 
I  others  being  largely  refcrrtd  to.    An  even  higher  stage 
was  in  all  probability  reached  in  the  Lepidodcni Irons,  the 
j  vigorous  anil  splendid  growth  of  \\hi>-l)  foniud  the  cul- 
'  niinating  development  of  the  Lycr)[)odiace;i'.  The  mathe- 
matical regularity  of  their  growth,  even  in  the  most 
minute  internal  structure,  is  very  striking.  They  formed 
large  trees  with  acicular  or  falcate,  perhaps  deciduous 
leaves,  and  bore  cones  in  pairs  at  the  extremities  of 
certain  branches,  diflering  exteriorily  taut  little  from  those 
;  of  Gynmosperms.  The  expanded  bases  of  the  scales  or 
bracts  bore  the  sporangia,  those  containing  the  macro- 
spores  being  nearest  the  base.    The  stem  comprised 
several  layer?,  the  centre  being  of  pith  formed  of  clon- 
I  gated  prismntic  cells.    The  next  layer  was  woody,  and 
Ljave  oiT  simple  vajcular  threads  to  each  leaflet,  these 
'  penetrating;  obli(]uely  the  succeeding  region  of  paren- 
chynvi  and  the  cortical  layers.    The  bark  increases  in 
j  tlcnsity  towards  the  exterior,  and  in  some  species  the 
1  interior  pith  is  absorbed  in  the  woody  layer. 
I     Lepidodcndron,  with  the  greater  part  of  the  Palsozoic 
flerSf  became  extinct  during  the  Permian,  leaving  as  re- 
presentative the  humble  Isol'tes.  Thi%  however,  is  net 
necessarily  a  degraded  type,  and  may  have  existed  since 
,  I'ateozoic  times,  though  only  known  fossil  in  the  later 
i  Eocenes,  where  it  in  no  way  differs  from  existing  forms. 
The  Rhizocarps  are  beyond  doubt  the  highest  existing 
form  of  Crjptogam,  but  though  in  many  respects  so  nearly 
approaching  to  I'lumcrogams,  they  .ire  not.  as  wc  see 
them  now,  in  the  absolutely  direct  line  of  evolution.  In 
all,  the  sporangia  are  protected  by  an  enveloping  altered 
leaf,  or  segment  of  a  leaf,  forminga  fruit  called  a  sporocarp, 
^^  hich  in  most  cases  attains  a  high  degree  of  complexly. 
The  entire  group  is  aquatic,  and  sunds  in  the  sane 
position  towards  fossil  Rhizocarps  that  laoftes  does  to 
I  the  Lepidodendrons.  The  Caiixnifefous  SphenophyUmn 
i  has  been  shown  to  correspond  to  Salvhiia,  and  the  Rhaetic 


flf  l.*p '1  -ir-lni'-  (prnlahty  /, .  BiT^'nii,  Scliii!  p  ».  I'r-ni  l^-:  nr,.;il  rnirha.;^-!  .(f  Ccf  nxs  <  HcraulO  ;  \f.  tlir  ctnir  il  m- rli:ll.^r\-  iric  t-'ii  farmed  uf 
pU«ocli)1Ba  vriih  c:citi£3>rd  pri-nm  c  <t\\\:  vx.  ihswitxly  layer  of  fibr>i-va*<uUr  rc,.ian  next  lb'-  p.iS.  -\v<miii.  Uige  scaljtifi  rm  »e»«l» ;  I, 
MKWM,  HI  wkitkitLcatc  :tiJ  patit)-  (.tl-:i4c.:>iic<!  crllt  are  niuidcd:  c  c.  cortical  layer  compoc )    1     vry  (UnM  oulcr  and  M  nMrbyw. 
•cpmtH  fcy  ■  lof M,  n.  :irly  linir  )r.l  p.itrnchyira  ;  «,  " >por«ngia»pei«t,"  nipfv>rting  my  cl  iii;3"J  ■lluu»|Nll»|{la  fflcd.  w*. 
in^crr«^  rf<  accTtsiiiril  ir.  fri;r;  (ilir^c  arf  vli^hity  einsgeratMl  m  liw);  B,  groop  of  micnuporcs  magmtieil. 


Sagenojiter  s  to  the  Marsiliaceac  Though  the  vegetative 
organs  m  the  extinct  forms  attained  far  nner  proportions 
and  a  higher  and  more  deUcale  structure,  the  fructifica- 
tion, in  SaUioia  e^pedelly,  appears  the  more  complex. 
The  existiqg  eeaeia  have  only  been  met  with  in  the 
Eocene  and  Ougoeene. 

Thtis  while  Angiospeims  all  present  similarity  in  the 
reproductive  process.  Cryptogams  preserve  many  of  the 


stages  by  which  the  evolution  of  the  higher  foiins  has 
been  accomplished.  They  also  present  ever)*  gradation 
in  their  vegetative  organs,  from  the  simplest  and  purely 
I  cellular  plant  to  the  equals  of  Phanerogams  in  point  of 
I  structure.  Except  the  Protophytes,  aU  Cryptoguns  ace 
impregnated  by  antfaerids,  and  prcMat  the  antagonistic 
and  alternate  asexual  and  sexual  generations,  these  being 
in  fact  their  distinguishing  characters.   The  authors'  ta&k 
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—to  trace  step  by  step  the  pro«easi<e  stages  bv  vbich 

the  prothalloid  phase  has  been  diminished,  and  the  ever, 

though  gnidually,  increasing  approach  in  the  complexity 
and  mode  of  reproduction  to  the  rhanerogams — has 
demandc  1  the  ino^^i  patient  and  prolonged  research.  The 
promised  second  volume  will  further  diminish  the  hiatus 
still  left  between  Phancrog.ims  and  Cr\ j  t<ii;ams,  and 
make  clear,  the  authors  believe,  the  precise  lines  through 
irbich  the  evolution  of  tbe  one  from  the  other  has  been 
accomplished. 

J.  Starkib  Gakdnkr 


MUSEUMS  AND  EXHIBITIONS  IN  JAPAN 

THERE  is  probably  no  function  of  Government  which 
the  rulers  of  new  J.ipan  have  perfonv.cd  so  ade- 
quately and  thoroughly,  with  si;ch  persistence  and  such 
unvarying  succc^^s,  as  that  which  consists  in  the  education 
of  the  people.  It  would  be  impossible  in  the  space  at  our 
disposal  to  describe  the  course  and  results  of  education 
unaer  the  usurpation  of  the  Shdgun  ;  suffice  h  to  say  that, 
though  Jeamiog  of  a  peculiar  kind  always  received  sup 
port  and  enconragement,  diese  were  given  on  no  sound  or 
geoenl  sjntem.  The  masses  wete  nttlected  as  beneath 
constdefatf on,  while  literary  labour  or  Ae  best  kind  was 
always  rewarded.  No  Japanese  Horace  need  ever  have 
l,ickcd  a  generous  Mecsenas.  But  it  w.is  not  until  the 
restoration  of  the  Mikado  and  the  overthrow  of  the  feudal 
organisation  that  a  system  of  universal  education  which 
should  re  u  h  '.he  lowest  classes  of  the  people  was  intro- 
duced, and  the  Government  of  Japan  then  looked  abroad 
to  those  Western  lands,  to  which  the  eyes  of  all  Japanese 
were  then  turned,  for  models  on  w  hich  to  base  their  new 
scheme.  American  teachers  of  eminence  were  first 
broKgfat  to  the  new  University  estabUsbed  in  Tokio; 
these  were  soon  foltowed  by  subonUnate  instnictors  for 
(he  miomedieoils  in  the  k>cal  centres,  and  in  six  years 
tAvt  the  restoration  there  were  two  large  educational 
establishments — the  University  and  the  College  of  En- 
gineering— besides  numcroui  smaller  ones  in  the  capital, 
whde  every  administrative  division  had  its  central  school- 
all  provided  with  com|>etcnt  foreign  professors  or  teachers. 
A  large  normal  college  in  Tokio  trained  instructors  for 
the  schools  in  the  interior  in  Western  knowledge  and 
Western  methods  of  teaching  ;  and  from  that  time  to  the 
present  the  wise  and  beneficent  system  of  general  educa- 
tion adopted  \iif  the  Government  has  gone  on  extendbg 
itself  into  the  remotest  parts  of  the  country.  As  men* 
tinned  in  a  previons  article,  the  number  of  foreign 
instructors  wm  gradually  reduced,  first  in  the  interior, 
afterwards  at  the  capital,  as  Japanese  trained  at  home  or 
abroad  became  competent  to  take  their  places.  'I'he 
history  of  this  remarkable  spread  of  education  in  Japan 
will  be  found  in  the  annual  reports  of  the  Minister  of 
Education  to  the  llmperor,  and  in  an  excellent  series  of 
papers  published  by  the  J.ipancsc  Commissioners  to  the 
Fbiladclpbia  Exhibition.  The  spirit  in  which  this  work 
is  carried  out  is  well  shown  in  a  circular  recently  issued 
by  the  Minister  of  Education  for  the  guidance  of  teachers 
m  elementary  sdiools.  According  to  the  Japan  Mail 
tliis  document  oontains  suteen  dausesy  embodying  a 
nomber  of  directions  for  the  conduct  of  sdiool  officSds. 
The  chief  points  are  (i)  "the  importance  of  imparting  a 
sound  moral  education  to  the  students,  both  by  precept 
and  example,  nnce  the  condition  of  u  mar.'i  hc.irt  is  of 
far  greater  momciit  than  tl>e  extent  of  his  knowledge  ;  (2) 
the  necessity  of  proper  hygienic  arrangements,  which  have 
more  ettect  upon  the  health  of  the  students  thangunnastics 
or  any  other  j)li)  sical  training;  and  (3)  the  value  of  mental 
energy  in  a  teacher,  for  without  it  he  cannot  possibly 
support  the  fistigae  and  trouble  of  really  careful  tuition." 
The  drcofaur  goes  on  to  advise  teachers  not  to  constitute 
themsdves  «aVocates  of  any  particatar  religious  or  political 


doctrines^  and  to  take  every  opportunity  of  increasing 

their  own  stock  of  knowledge.' 

H  it  while  thus  caring  for  the  education  of  the  youth  of 
the  country,  that  of  its  risen  generation  has  not  been 
neglected,    i'lcsides  annual  and  triennial  domestic  exhi- 
bitions, museums  have  been  established  in  most  of  the 
large  towns  in  the  country,  atid  it  :  j  to  these  we  would  more 
particularly  refer  in  the  present  article.    It  should  be 
remarked  at  the  outset  that  the  Japanese  are  a  nation  of 
sightseers ;  not  the  vulgar,  pushing,  noisy  mob  to  which 
we  are  too  much  accustomed  in  th»  country,  but  a  qnie^ 
orderly^  pleased,  and  pleasing  crowd.   They  are  always 
anxioiis  to  see  somethmg  new ;  failing  this,  they  are  con- 
tent with  their  own  temples  and  ancient  festivals.   la  a 
visit  to  any  of  the  numerous  museums  of  Tokio  OE  a 
Sunday  or  other  holiday,  the  stranger  from  the  West 
cannot  fail  to  be  struck  with  the  order,  good  humour,  and 
never-failing  interest  manifested   Ir.  I  lie  people.  The 
descriptions  of  the  objects  arc  generally  very  full  and 
clear,  so  as  to  bring  thcnt  within  the  meanest  comprehen- 
sion -,  and  when  these  are  read  out  to  a  group  by  some 
one  more  learned  than  the  rest,  tlie  exclamations  of  won- 
der, admiration,  or  delight  are  incessant,  and  form  s 
pleasing  contrast  to  languid  or  imperfect  interest  te- 
quently  taken  by  our  own  crowds  in  their  museums. 

The  first  mtiseom  in  Japan— the  Hakubutsu'kuwam— 
was  opened,  as  an  experiment,  in  1873.  .\  few  objects  of 
Western  manufacture  and  some  Japanese  productions 
were  placed  in  the  Confucian  Temple,  situated  in  one  of 
the  prettiest  sub^lrb^,  of  Tokio.  Vast  crowds,  attracted 
chiefly  no  doubt  l:i>  tin  foreign  cxhibith,  visited  the  pbcc 
daily ;  and  the  (.ovcrnment,  acting,  we  believe,  on  the 
advice  of  the  governor  of  the  city,  determined  to  enlarge 
the  exhibition  considerably  and  make  it  permanent,  it 
was  accordingly  removed  to  a  more  central  position,  the 
partially-dismantied  residence  of  one  of  the  old  nobles 
being  oiosen  for  this  purpose.  Here  the  coilectioa  was 
deposited  and  gradually  increased,  until  at  the  present 
time  it  fills  a  range  oF  narrow  buildings  nearly  a  quarter 
of  a  mile  m  length.  This  may  be  called  the  permanent 
mu>euiii  of  the  capital.  .•V  visit  to  it  would  strike  one 
acLU-,tamed  to  the  museums  of  Europe  with  a  certain 
sense  of  incongruity.  Close  to  the  lacquered  bullock- 
carts  and  chairs  of  the  emperors  of  a  tl^ousand  >ear5  .igo 
we  fmd  English  machinery  of  yesterday  :  in  one  com- 
partment we  see  art  treasures  of  a  remote  antiquity ;  in 
the  next,  Minton  and  Wedgwood  ;  a  corridor  containing 
a  large  and  valuable  collection  of  the  old  paper  currency 
brings  U5,  it  may  be,  to  a  collection  of  modem  glasswaie 
This  jogging  together  of  the  ancient  and  modern,  of  artides 
familiar  in  the  homes  in  the  West  with  the  pncdees  aft 
rarities  of  the  East ;  of  the  products  of  the  skill  ind 
loving  care  of  old  Japanese  artists  \\\\\\,  may  alrnoct 
say,  iirumiiuigem,  jars  unpleasantly  on  foreign  taste.  But 
it  must  be  remembered  that  this  establishment  is  founded, 
not  for  the  educated  foreigner  or  even  native,  but  for  the 
Japanese  shopkeep-er,  farmer,  artisan,  and  labourer, 
whose  interest  is  not  a  whit  diminished  when  he  passes 
from  a  beautful  antique  relic  to  a  Bradford  loom  or  a 
copy  of  the  Milton  shield.   Indeed,  we  arc  not  siu'e  that 

'  Ai  «n  instance  of  the  gcnfrul  4r'r"d  of  «1niicfitar>'  tdufUior,  the 
present  writer  m.ay  t.ik;c  tins  u]-'j  ('^t..^u^  ot  mcnli'jiinc  what  he  jaw  dur 
an  exaioinAlivfii  uf  some  vf  the  prmi  i^at  Jaj  Anc«c  pn»on«  in  the  summer 
aatumn  gf  lut  year  He  f' und  all  (Ivc  childrcD  and  y<.uths  in  ganl— ia 
MMnc  aatt  nustbering  a  few  hu»dRxl«— alttnding  ihc  (xiioiiichocU  fcr  four 
or  lia  houn  c«ch  day,  while  the  aduli>  attended  ui_  the  evcoion  and  oa 
Sundays.  He  law  in  the  chief  penal  wCtleoKnt  io  Tokio  aSout  thne 
hundred  hnyi  learn  ng  reading,  wraint;,  iind  the  umplc  nilcf  of  arithmdic 
Inthc  vnii'r  cla-.N  the  H.|>^  were  lcarnii:g  tiphertng  ti-//^  F»rT/^<tn  _^£y4m 
frum  one  uf  ihtir  own  nMniber.  In  the  i.xrjje  jiri^or.h  a  teacher  or  teacher* 
fonn  pvrtioo  of  the  ttaff;  they  arc  a^Mitcd  by  cvnwcu  who  act  a*  uihen  or 
iDcriMS.  bdwiMallvones  ao  innw— gtmiaSy  «  POliHcal  pritooer— a 
scleeltd  IS  HMMr.  ud  enjnyii  in  raima  certain  tama  advaata(cs.  The 
pritan  lyaiem  of  Japan,  iheorclical  and  prsclical.  would  wcl]  repay  examioa- 
ti<  n  at  the  bands  nf  a  t:  iinpeieni  authority  on  penal  discipline.  The  prcMliI 
Govarmir  of  Hsi^kan^,      John  Pupe  Hcnaaay,  who  hat  had  mach  aaptfi- 
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the  modern  exhibit*,  trumpery  as  many  of  them  would 
undoubtedly  appear  to  us,  do  not  attract  more  attention 
than  the  productions  of  ancient  Japanese  art  industry. 
Wc  have  ev  en  heard  il  suggested  that,  by  placing  these 
various  articles  under  one  roof,  the  Government  desired 
to  check  in  their  people  an  unreasoning  admiration  of 
everything  foreign,  by  showing  them  what  Japanese 
themselves  have  done  in  the  olden  time. 

It  would  be  impossible  here  to  describe  in  detail  even  | 
the  most  striking  museums  of  the  capital.  The  Covem- 
meot  of  the  great  noiAern  islaiidy  Veto,  have  estaUiihed 
one  containing  specimens  of  the  flora,  fauna,  and  other 
productions  of  that  territor>'  near  the  sacred  grounds  of 
Shib.i.  In  tl'=e  ure.ii  p.irk  at  Uyeno,  a  northern  suburb 
of  the  city,  the  Education  Department  exhibits  all  the 
educational  apphances  of  most  of  the  civilised  countries 
of  the  globe ;  while  in  the  same  neighbourhood  is  a 
smaller  museum  containing  ,1  tollcL-tion  of  .mricnt  .irt 
treasures,  to  which  the  Emperor  himself  has  contributed, 
la  all  the  chief  towns  throughout  the  country  also — 
notably  in  Osak;<,  Kioto,  and  Nagoya— museums  have 
bean  established  by  the  local  authorities.  Sometimes 
these  contain  only  specimens  of  the  productions,  natural 
and  aitificial,  of  the  provlnoe  in  wbicli  they  are  situated ; 
but  generally  objects  of  more  universal  interest  are  to  be 
seen.  These,  as  we  have  before  remarked,  ere  thronged 
on  holidays  by  crowds  of  eaj^cr  >it;htseers,  and  it  would  be 
difRcult,  more  especially  for  a  forei^'n  obser\'er,  to  esti- 
mate accurately  their  beneficial  efl'ect  on  the  nation  at 
large,  in  humanising  the  people  and  stimulating  healthy 
competition  and  produciion. 

The  temporary  exhibitions  have  been  not  less  successes 
than  the  permanent  museums.  An  annual  exhibition  of 
domestic  products  is  held  at  Kioto,  in  the  old  palace 
groundsy  and  lasts  for  100  days  ;  and  a  triennial  one  on 
a  large  scale  takes  place  in  Tokia  This  also  is  reser\-ed 
fiw  domestic  praductiona  The  second  of  these  has  just 
been  closed,  an  Imperial  prince  representing  the 
Emperor  at  the  closing  ceremonial.  His  Majesty, 
having  attended  at  the  inauguration  and  at  tl)e  distri- 
bution of  prizes,  was  able  to  say  (we  c|uote  lioni  tl-.e 
report  of  the  Japan  Gazetti-  no.vhpaper)  that  there  were 
over  800,000  visitors  in  122  days  Each  of  the  speakers 
on  this  occ.ision  Ijore  witness  to  the  value  of  these  exhi- 
bitions, and  noticed  the  marked  improvement  in  the 
exliibits  now  over  those  of  three  years  ago 

The  prospectus  of  a  domestic  exhibition  of  trees  and 
shrubs  has  jtat  been  issued.  It  is  to  uke  place  in 
February  aatt  yetr,  and  besides  qtedmens  of  the  forests 
and  plantations  under  GovemmenL  private  individuals 
are  invited  to  send  exhibits  of  tlmDO'.  The  exhibition 
will  be  under  the  control  of  the  Department  of  Commerce 
and  Agriculture,  and  the  result  will  doubtless  be  an  inter- 
change of  knowledge  which  will  be  of  the  utmost  value  in 
a  country  where  wMd  is  ODO  cf  the  most  universal  neoes* 
sahcs  of  life. 

Two  years  since  a  most  interesting  exhibition  took 
place  at  Nara,  the  site  of  an  ancient  capital  of  Japan.  It 
was  confined  wholly  to  Japanese  antiquities,  and  was 
under  the  direct  patronage  of  tite  Emperor,  who  contri- 
buted many  of  the  most  vahiaUe  articles.  We  have 
referred  in  a  previous  papa:  to  the  success  of  an  exhibi- 
tion of  the  various  instruments  which  have  nrom  time  to 
time  been  employed  to  test  the  direction  and  intensity 
of  earthquake  shocks,  which  was  held  under  the  auspices 
of  the  Seismological  Society  of  Tokio. 

As  cognate  to  the  subject  of  this  article  wc  may  refer 
to  the  public  libraries  of  Japan.  Lending  libraries  have 
existed  in  the  country  from  ver>-  early  times;  but  it  is 
only  recently  that  the  Govenunent  have  provided  large 
collections  of  native  and  foreign  works  for  students.  One 
fkloHtarary  in  Tokio,  which  was  founded  in  1873^ contained 
a  yaarago  63,840  volumes  of  Chinese  and  Japanese  works, 
5103  Ei^pish  booics,  6547  Dutch,  and  about  3000  volumes 


in  other  European  languages.  It  possesses  a  large  reading- 
room,  provided  with  many  leading  foreign  journals ; 
admission  is  wholly  free,  and  permission  to  borrow  books 
for  a  certain  period  is  easily  obtained.  The  number  of 
readers  is  about  three  thou-and  a  month.  .Another,  con- 
taining about  143,000  volumes,  including  many  ancient 
books  and  manuscripts,  is  practically  free,  an  entrance 
fee  of  less  than  a  halfpenny  being  chained.  In  addition 
to  the^e  many  of  the  leading  towns  throngboat  the  country 
are  provided  with  £tee  librari^  which  an  much  used  and 
appreciated  by  students.  The  cost  of  fimfgit  iMOb 
renders  these  institutions  peculiarly  valuable  to  natives^ 
who,  as  a  rule,  cannot  aflTora  to  pay  our  heavy  prices. 

It  will  thus  be  seen  that  the  introduction  of  museums 
and  similar  establishments  was  a  happy  move  on  the  part 
of  the  Japanese  Gox  ernmcnt ;  they  are  heartily  appreciated 
by  the  people,  and  their  educating  influence  is  immense. 
With  the  exception  of  the  newspaper  press  no  Western 
institution  has  been  so  rapidly  or  so  successfully  accli- 
matised in  Japan. 


THE  INTERNATIONAL   EXHIBITION  AND 
CONGSESS  OF  ELECTRICITY  AT  PARIS  » 

III. 

THE  Congress  held  its  concluding  sitting  on  Wednesday, 
the  Sth  inst.,  and  was  formally  dissolved.  Three 
international  Commissions  are  to  be  appointed  in  accord- 
ance with  the  recommendatiuns  uf  the  Congress,  vi2.  : — 

1.  A  Commission  to  determine  what  length  of  mercury 
at  zero  Centigrade,  with  a  section  of  a  square  millimetre, 
has  a  resistance  equal  to  the  theoretical  Ohm,  that  is,  to 
10*  C.G.S.  units. 

2.  A  Commission  for  the  following  distinct  purposes:— 
To  arrange  for  a  general  system  of  cmervations  of  atmo- 
sjiheric  electricity  ;  to  arr.inge  for  a  general  system  of 
observations  on  earth-currents ;  to  determine  the  best 
system  of  lightning-conductor:,  ;  t:i  investigate  the  practi- 
cability of  a  geiUT.il  system  of  automatic  tr.iiisiiii-siun  by 
tLlegrapl-iiv  u  ires  of  tb.e  indications  of  riieteorolugical  in- 
struments. The  idea  of  this  last  investigation  is  taken 
from  the  apparatus  of  M.  van  Ryssclbcrgh,  which  we 
described  in  a  previous  notice.  In  fact  it  is  understood 
that  the  Committee  will  report  on  the  advisability  of  ex- 
tending to  Europe  generally  the  system  which  already 
exists  m  Bdgiooi. 

3.  An  Intematiooal  Oimmiision  lor  fixiog  qpon  a 
standard  of  luminous  intensity,  to  be  used  in  nMasme- 
incn-.s  i)f  electric  lights,  and  for  deciding  upon  the  Iwst 
methods  of  making  such  measurement?. 

The  following  recommendations  have  also  been  made 
by  the  Congress  : — Th.it  the  ilianieters  of  wires  employed 
in  telegraphy  be  stated  in  millimetres  ;  that  the  cultiva- 
tion of  the  gutta-percha  tree  be  guarded  by  suitable  regu- 
lattons,  to  prevent  this  important  product  from  becoming 
scarce ;  that  the  Governments  of  the  different  countries 
be  requested  to  legislate  on  the  subject  of  submarine 
cables,  the  present  state  of  the  law  being  insufficient  to 
guarantee  no  rights  of  property  in  such  cables. 

In  illustration  of  the  present  state  df  thinn  Dr.  C.  W. 
Siemens  mentioned  a  ca«e  where  a  cable  which  his  firm 
had  laid  was  wilfully  cut  by  a  captain  who  had  caught  it 
with  his  anchor  in  deep  water,  and  the  law  afforded  no 
remedy.  It  is  also  understood  th.it  regulations  arc  to 
be  made  as  to  the  repair  of  cables  which  are  crossed  by 
;  other  cables  belonging  lo  a  different  company. 

A  further  recommendation,  that  all  countries  should 
adopt  for  ships  engaged  in  laying  cables  the  same  code 
of  signals  which  is  already  in  use  in  English  sbi]>8  was 
withdrawn  upon  the  presentation  of  indubitable  eridenec 
that  the  code  in  question  was  adopted  months  ago  in  a 
note  signed  by  the  representative  of  all  tiie  nations 
concerned. 

*C0B6widfc— »s». 
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All  the  proceeding  of  the  Congress  have  been  con- 
dncted  in  Freodi,  ana  U  vn»  s  novd  senMtioo  to  most  of 
us  to  see  onr  Sa^Oth  frieads  mount  tte  triboM  and 
deliver  their  aentuient*  fn  French ;  a  still  more  novel 
sensation  to  those  who  for  the  first  time  ventured  upon 
such  an  undertaking  themselves.  You  first  rise  in  your 
place  and  say,  ye-  di-inamit  la  paroU,  at  the  same  time 
holding  up  your  hand  to  catch  the  eye  of  ths  president. 
On  his  replying,  Vous  <iviz  l<i  ptiroU,  you  w.ilk  troin  y  nir 
place  to  the  tribune,  which  is  a  raised  platform  in  iront 
of  the  audience,  and  there,  with  the  eyes  of  the  assembled 
tavans  of  Europe  fixed  upon  you,  you  must  carry  out 
yoor  rash  undertaking,  with  all  your  imperfections  on 
yoBC  bead.  It  is  like  the  sensation  of  diviiq;  for  the  first 
time  into  deep  water,  where  you  must  swhn  or  drawn. 

In  these  international  gatherings  very  wide  deviations 
firom  the  correct  standards  of  grammar  and  pronunciation 
arc  iml,ilf;eiu!y  tDliT.it'  il,  .itjil  the  I'nglish  h.ive  icitaiiily 
not  aj)j)c  ircd  to  ui->ailv.inta^e  a,s  compared  with  the 
Germans  ;  though  it  has  been  by  no  means  a  rare  occur- 
rence to  see  a  speaker  of  either  of  these  nations  in  sore 
straits  for  want  of  a  word.  Tliere  is  one  gioat  advan- 
tage in  conducting  a  Congress  in  a  foreign  tongue,  and 
that  is  tint  the  difficulty  of  the  situation  puts  a  wholesome 
check  upon  any  tendency  to  verbiage  on  the  part  of 
a  speaker;  \A  is  glad  to  ei^acts  his  meaning  in 
the  simplest  manner  that  he  can,  and  to  desist  as 
soon  as  his  lalxiirious  task  is  aoeompUsiied ;  but  this 
advantage  is  to  some  extent  lost  where,  as  on  the 
present  occasion,  the  langua.;c  is  the  native  tongue  of 
half  the  members  of  t'lc  Cun^^uss.  S:;;:ic  of  t'lc  later 
sittings  were  dct  uicdly  tiuU  .iiui  un[iroh;.iljlc,  bcin>;  in;iinly 
occupied  with  prolix  dissert  uioti -.  of  tio  ^'encral  interest. 
The^"rt//<'  tiisSi'aitCt  ^,  with  t^  diaj^d  w.ills  ani  h  gh  canvas 
roof,  is  very  stifling;  t  )  the  Miii  c,  aiui  much  of  whut  was 
said  was  insufficiently  heard  by  the  bulk  of  lite  audience. 

The  official  reports  of  the  piQceediags  were  taken  not 
bv  shorthand  writers,  but  by  young  men  skilled  in  science, 
who  wrote  abstracts  of  the  speeches  in  longhand  during 
their  delitrery;  and  it  must  ne  acknowledged  that  they 
did  their  work  exceedingly  wdL  The  report  thus  taken 
of  each  meeting  was  printed  and  laid  liefiure  the  members 
at  the  next  meeting,  to  be  adopted  before  proceeding  to 
any  other  business.  It  is  called  thc/^('iAi  wrhal,  and  is 
treated  li'^ce  the  tninutci  of  an  English  meeting,  but  it  is 
niufli  fuller  than  cur  iiiir.ir.es  usjilly  arc. 

So  much  of  these  repjrts  as  relates  to  the  disiussions 
on  units  has  been  reprinted  in  the  Revue ScU-nlifiqii(,  No.  13, 
We  have  not  observed  reprints  of  . any  other  di'Cu-.sions 
of  the  Congress. 

The  jury  are  now  hard  at  work.  They  have  divided 
themselves  into  six  groups,  which  are  sulidivldeJ  into 
fourteen  classes  according  to  the  firit  fourteen  classes  of 
the  catalogue ;  and  some  of  the  more  important  of  these 
classes  have  been  still  further  subdivided  ;  the  total  num- 
ber of  jurors  l)cing  about  150,  one-half  of  whom  are 
French.  By  the  help  of  this  division  of  labour  ilie 
official  in-ipections  of  the  exhibits  have  been,  we  believe, 
Coniiiktcd  ;  but  some  da)s  will  be  devoiid  to  carrying 
cut  a  series  of  experimental  tests,  which  have  already 
been  commenced;  and  it  ii  probable  thit  some  valuable 
data  relative  to  electric  lights  and  the  machines  which 
furnish  their  electricity  will  remain  as  ooe  definite  result 
of  the  present  Exhibition. 

In  connection  with  these  experiments  a  good  story  is 
told  respecting  resisunce-coils.  An  eminott  firm  lent  off 
several  patterns  of  resistance-boxes  to  the  Eidiibition, 
b  it  l)cin,r  nut  f)f  one  of  their  favourite  types,  they  sup- 
piiel  Us  place  by  an  empty  bo.x  having  exactly  the  out- 
ward appearance  of  the  genuine  article.  As  ill-luck 
would  have  it,  the  jury  selected  this  particular  box  as 
being  prtcisely  what  they  wanted  to  assist  them  in  tin  ir 
experiments,  and  asked  for  the  loan  of  it.  The  repre- 
sentative on  the  spot,  bdng  ignorant  of  the  sham,  and 


appredsiling  the  oomplinicnt  paid  to  his  hous^  lent  tlse 
box  with  the  utmost  alacrity.  The  result  can  be  betcer 
imagined  than  descrilied.  Application  was  then  mad«  to 
anotner  eminent  firm  for  a  box  which  occupied  a  con- 
spicuous position  in  their  case  of  exhibits;  and  this  nlso 
turned  out  to  be  .t  dummy,  but  the  joke  was  not  carxicti 
so  far  this  time,  as  the  (cptesentative  in  dutige  at  onoe 
declare  i  the  fact. 

{Tohtemttbaud^ 

NOTES 

The  sahccriptioss  received  for  the  Kolle.ston  Memorial  Fund 
up  to  the  pmsot  date  aaonnt  to  about  5J0/.  It  n  hoped  th«t 
this  mn  naythordybe  eoasidefaUy  aagnieirted,  especially  \3y 

sttbscriptton!!  expected  to  1«  received  from  Oxf  .rl  n?  tin-  l-cjjhiiii 
of  the  l)re«<nt  term.    All  prumo'.crs  of  the  niovcmcnt  arc  rc- 
([ae-tci  to  make  its  exist'  ncc  km-u  n  to  others  IIncIv  t  i  interest 
themselves  in  the  matter.    The  treasurer  in  Mr.  E.  Chapnao,  oi 
Frewen  Hall,  Oxford.   A  geaeial  nwetiog  will  dhortly  be  held 

to  dfteiiiiiic  fiiu'ly  the  farm  \«hicb  the  tue  noriil  shall  take. 

Soon  after  the  death  of  the  lite  IW.  KoUcston,  F.  R.S-,  the 
delegates  of  the  Uniwr-ity  Mu.eutn  at  t-Urird,  acfiinf  with  the 
advice  of  Prof.  W.  H.  Flower,  F.R.S.,  reque<tfri  Mr.  Robertm 
and  Mr.  Hatcfaelt  Jackson  of  the  Anatomical  Department  to  set 
in  order  the  collection  of  Cr,-ini.i  in  the  Mu><uin  iltuvtraling  the 
various  races  of  insinkiud.  The  cuiupilation  of  liic  Catalogue 
hat  Jost  bscn  eomplc'.ed  by  Mr.  IIatchc;t  Jackson,  and  the 
speeinens  airangcd  in  the  cajci  by  him  and  Mr.  RotaeitsoM. 
The  eoUation  of  the  Gittlogae  and  tlie  numbethig  of  die  speei* 
mens  will  shortly  be  cxiTied  ojt  by  the  l.ttter  gentleman.  The 
uielhcKl  ''f  .irr;'.ni;eaieiit  that  adopted  by  I'rof,  Flower  in  fbc 
recently- IK  1  I  '.irt  I.  of  the  0.-teol'igic«l  Ca'abgoc  nf  Verte- 
hrated  Animah  in  the  Mnr.nmof  the  Royal  CoU^  of  Surgeons. 
Smdents  wilt  eoerequenlly  he  enabled  to  eorapere  with  ease  the 
Oxford  ctHec'ion  with  the  coMcelion  in  the  Iluntcrian  Museum. 
The  numbers  at  Oxford  r.nigc  fr.im  1  to  lojj  ajiproxiiivalely — a 
rather  larger  total  than  the  c  jrrcs(>t)udin^  section  iu  Prof.  Flower's 
Catalogue.  The  Oxford  coUecti>a  is  peculiarly  rich  ia  i^i^lish 
speelmens  of  a  date  prior  to  tlM  Conqaert.  There  is  a  unique 
erie .  of  Cmnia  from  van  >Ui  Long  Barrows  ;  and  from  the  Rovnd 
Harrows  of  the  ^■or)l.^hire  Wolds  obtainetl  by  Canon  Grcenwell 
in bi-^ cxcava'i jn«  uikI  pre  eiiU'-l  i-y  linn  l;)  tlic  University,  together 
with  other  tpecimcxis  chiefly  from  ci>t  burials  of  the  late  Bronze 
period.  The  Roman  and  Roman.Brili«h  number  180;  the 
Angli-Saxon  96.  The  races  of  Ancient  Fgypt,  of  India  with 
Ccylcm,  of  New  Zealand,  the  American  Coatincnl,  and  the 
various  region.s  of  Au-ir.ilii  .^rc  v.  ell  represented.  There  are  five 
Tamanian,  seven  Anduuanese  crania,  and  fine  spfcimeiis  of 
7nhB  and  BudhaMo.  Tho*  are  besides 

at  present  it  has  been  found  impo&'ihle  to  deal.  And  in  the  Cata- 
logue as  it  stand>  are  not  included  various  skeletons  and  two  sets  of 
I  life-!ikc  ca»l« — one  Kt,  replicas  of  tli  1  c  obtainctl  in  the  v  >yai^c 
of  the  Aitrolabt  and  jircscnted  many  years  ago  to  Dr.  Acland, 
then  Lee's  Reader  of  Anatoaiy  at  Christ  Chard),  by  Prof.  Milne- 
Edw.ird.s  the  elder  ;  the  other  set,  purchased  in  1869^  and 
senting  v.irious  .i^Kiri^innl  tribu  of  Australia.  It  may  he  added 
that  diiri:.g  the  present  l-ong  Vacation,  Mi.*  C'racrof*,  niece  of 
the  late  Lady  Franklin,  ha«  presented  to  the  Anatoniical  Depoit- 
mant  feniteen  portraits  of  "Tasmaaian  alierigiaa^  anthcntkatcd 
with  the  name^  of  the  individnalii,  their  ages,  and  the  districts 
whence  they  came,  and  admirably  executed  in  water  colonr  by 

At  a  public  meeting  of  the  Univenity  Colkge  (London)  Qie- 
mieal  and  Phyaieal  Society,  to  he  held  on  Friday,  Odoter  at, 

at  7  p.m.,  Prof.  Alex.  \V.  \VilIiam.on,  Ph.D.,  LL.D.,  F.R..S.. 
will  deliver  an  address  on  "  An  Error  in  the  Commouly -accepted 
Thteiy  of  CheBislty." 
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We  regret  to  leani  from  tlic  Amcruan  Kafiirtii'ist  of  the  <!cath 
of  Mr.  Carlile  P,  P.ittcrNon,  .SujKrinicndcrit  of  the  U.S.  Coa^t 
Surrey.  It  is  suppo  ed  (hat  Mr.  Julias  E.  Ililgard,  for  a  long 
timeieooBd  officer  of  the  Survey,  n  ill  be  promoted  to  the  vacant 
p<Mt. 

Mk.  EmilriiijE,  F.fJ.S.,  U,  we  are  informed,  leaving  the 
Ceoioi;ical  Survey  to  be  Avistant-Kceper  of  the  Geological 
Oepwiatent  »t  tbe  British  Mttaenm  of  Natnral  Hhtoiy,  Soath 

KcnMn^ton. 

The  meeting  of  tbe  Iron  aod  Steel  lastitutc  being  hcJd  in 
Lood  >n  this  week  h  prahibly  the  aost  iiilcre^iiigMid  impoirtaiit 
dace  tbe  Institute  was  founded.  Repr«<^cnlative<i  of  nearly 
everyforelgn  Givcmn»ent  arc  present,  and  the  muster  of  foreign 
members  »iuniiall\  i:ir  Sei'cr.il  of  the  papers  are  of  great 
practical  and  even  >cienlihc  interest,  and  are  sure  to  attract  much 
attention  and  give  rise  to  di^cusiiion.  On  Tuesday  vi.sits  were 
paid  t'>  Metar*.  Siemens'  work*  at  WooMcb,  and  to  the 
Victoria  Docks,  and  In  the  evening  the  L/<rd  Mayor  ecter- 
tatneil  the  InMinstc  .it  dmiier.  Yc>torday  af'.ern  lon  a  vi^i! 
was  majc  to  Wooiwi^h  Ar<enal,  and  in  the  evening  tbe 
annual  diimer  of  the  Institute  was  hc'.d  at  \Vi|!i»%  koom*..  To- 
day the  Small- Arms  Factory  at  Enfield  is  to  be  vb-ited*  and  the 
Carriage  Works  of  the  Great  Eaiitem  Railway  at  Stratford,  and 
HI  the  evening  a  {  tit  rrui-.ijin- w  'lW  l.c  ti<  Iti  .it  S  vrh  Kensington 
Museum.    To-morrow  will  be  devoted  to  a  vusil  to  Newhaven 


Tut;  cicntiric  lecturcrN  this  winter  at  the  London  In  tituti  iti, 
1'ini.bury  Circus  will  l>c  Mr.  Grant  Allen  ("An  Linjli^h  Weed  "); 
Prof.  If.  E.  AmwtToiig.  l-.K.S.  ("TheKt  ;i  imt  U  I  sr  nf  t  o.il- 
g»s  for  L^hting  and  Heating ")',  Prof.  W.  E.  Ayrton,  F.R.S. 
{♦•The  Storage  of  Power");  Prof.  R.  S.  Ball,  F.R.S. 
("Comets")  ;  Dr.  Lionel  S.  Bcalc,  F.R.S.  ("A  I.ning  Par- 
ticle"); Pr«)f.  R.  Ikntley  ("  M.nterials  uscd  fur  Paper");  Dr. 
Jamo  ficikie,  F.R.S.  ("The  Ancient  Gl.ncicr->yitcoi^  of 
Euiopc  J ;  Prof.  J.  W.  Jndd,  F.R.S.  ("  Are  there  Coal-fields 
oader  LoaAm?");  Prof.  E.  Ray  Lankcstrr,  P.R.S.  (•*Scar^ 
plorn^  Terrestrial  and  Marine");  Prof.  O.  J.  Lodge  (" F.lcc. 
tiidty  rvriM  Smoke  ") ;  Mr.  Jr  hn  Perry  ("  Sjiinning  to|>s  ") ; 
Dr.  W.  H.  Stone  ("Singing,  Spe.iking,  and  .Sinmnieri -g ")  ; 
Mr.  Jane*  Solly  ("  Tbe  CauMtion  and  Phicnomcna  of  Dreams") ; 
and  the  Rev.  J.  G.  Wood  ("Tha  HWs  Hoof 

.\  LETTER  was  read  at  the  recent  .Social  Science  meeting  at 
Saratoga  from  Mr.  Charles  Darwin  to  Mn.  Emily  Talbit,  in 
respaa<*  to  her  inquiries  as  to  the  inve-tlgation  of  the  mental 
and  bodily  development  of  infants.  He  specifics  |ioinis  of 
inquiry  which  it  ?ecm.s  to  him  poj-sess  some  fcicnti*ic  intercut. 
"  Does  the  education  of  the  parent-,  for  instance,  influence  tbe 
mental  powers  of  their  children  at  any  age^  either  at  a  very 
early  or  sonewhat  more  advauted  stage?  This  conM  perbaps 
be  learned  by  schoolmasters  or  mistres^rs,  if  n  la-^a-  nun.bcr  of 


children  were  first  clas-ctl  according  to  ajjc  and  ihrir  tnenlal 
attatnments,  and  afterwarrU  in  accordance  with  the  education  of 
their  parents,  as  far  a<  this  could  be  dirco^-cred.  As  observa- 
tion is  one  of  the  eartiestfiwaltics  developed  in  y«m^  ehitdrea, 
and  as  this  p«wer  woadd  probably  be  eserci  cd  in  .m  cquil  dcf;rcc 
by  the  children  of  educated  and  uneducated  persons,  it  seems 
in-  :ni  1  -i'  I,-  a  ,y  trnn-niitlr  1  ctTi-c'  fro  n  Ctluaition  wonld 
be  displayed  only  at  a  somewhat  advanced  age.  It  woald  be 
darinUe  to  test  statistically,  in  a  liniiar  ammer,  the  trath  of  the 
oftoMepHtcd  aMOMiat  that  ooioiired  children  at  first  leam  as 
«|«ieklf  na  wMla  ebOdren,  bat  that  they  afterwards  fall  off  in 
progress.  If  it  could  he  proved  that  education  acts  not  only  on 
tbe  individual,  but  by  tranami<!iion  on  the  race,  thi^  wonid  be  a 
gnat  encouragement  to  all  working  on  this  aff'topOrtMlt  lob- 
jeet.  It  is  well  known  that  cfaiUiea  wttiusts  exhibit  at  a  very 
early  age  strung  spedal  tMlM!,  for  which  no  cause  can  be 


as-i.;ncd,  although  occ.isionilly  they  may  l>e  aeC'  uii'ed  for 
by  re\er-i  in  to  ibe  t.i  to  or  ojeup.nii  m  of  s>ui^  [irj.;cnii  rr  ;  and 
it  «uul  i  iic  interesting  to  le.ini  li  >w  far  such  earl>  tastes  are 
persistent  and  influence  the  future  cuecr  of  tbe  individual.  la 
toaie  fautMieea  sudi  lattea  die  awuy  tvitbont  ■ppaicntly  huelag 
any  after  effect ;  bat  it  woidd  be  desirable  to  know  how  far  tins 
h.  commonly  tlie  case,  m  we  »hou1d  then  know-  whether  it  were 
im|K)rtant  to  direct,  as  far  ;!ii~  i-  ]nssiblc,  the  cirly  ta!>tes  of 
our  children.  It  may  be  more  beneficial  that  a  child  should 
follow  eneigetically  some  puauil,  of  however  trifling  a  uatnra^ 
and  thna  acquire  perseverance,  than  that  he  should  bt  tunied 
from  it,  because  of  no  future  advantage  to  him.  I  will  mentiou 
one  other  siuall  ]ioitit  of  inqu  ry  in  rclati  >n  to  very  young 
children,  which  may  pos^ilily  prove  important  with  re.pect  to 
tlie  origin  of  laagoage^  but  it  coald  be  iaveatigpUad  eidy  bf 
[icrsons  ] o-setiteg  an  .accurate  muslcal  ear:  cbUdren,  «vca 
Inrfore  they  can  articuhie,  express  some  of  their  feeBngs  and 
de  irc^  Ijy  noi  e^  u  lered  in  d.ffeient  iiotc>.  For  instance,  they 
make  an  interrogative  noise,  and  others  of  assent  and  dissent  in 
different  toncv,  and  it  would,  I  think,  be  worth  while  l-)  ascer- 
tain whether  there  i*  any  uniformity  in  diflcreat  children  in  the 
pitch  of  fheir  voices  undiBr  various  ftaoMs  of  mjad." 

lit  a  lettnrto  tke  MtaAm  Mattdt  September  t  on  the  use  of 

gigantic  <ea-weed  a<<  a  protective  agent  for  shores,  Capt.  J.  H. 
Tixylor,  tbe  Master-Superintendent  of  Madras,  gives  the  following 
interest  in.;  "  --eri  er|Ktii  vt  rj- ;  —  "A  notalile  incident  connected 
with  this  sea-weed,  is  recalled  to  my  recollection,  by  Dr.  FumcU's 
letter.  Almut  fifteen  years  ago^  wi8Ie  I  was  in  my  sUp  «t 
anchor  in  'I  nble  iiay,  nn  cnormolu  monster,  as  it  appeared,  was 
seen  drifii::^',  ir  .i  hauciiig  itself  round  Green  Puini,  into  the 
Harbour.  It  was  niorr  than  one  hundrctl  feet  in  Ifiiijili,  and 
moved  uiih  au  uadolaiiog  snake-ltke  mutiou.  lis  head  was 
crowned  with  what  appeared  to  be  long  hair,  and  the  kcCB- 
sightcd  among  tbe  affr^hted  obecrvcrs  declared  thqr  could  tee 
it^  cyc)  and  dtstingulfh  its  fcatsres.  The  nuUtaiy  arere  called 
out,  :  n  l  a  brisk  fu'e  jmured  into  it  at  a  distance  of  about  five 
hundred  yards.  It  uxs  hit  several  times,  and  portions  of  it 
knocked  off.  So  serious  were  its  evident  injuries^  tliat  on  its 
rotmdiqg  tlie  point  it  became  quite  still,  >i>d  boats  went  off  to 
examine  it  and  complete  its  destruction.  It  was  found  to  he  a 
spccin.cn  of  the  sea  weed  a'love  mentioned,  axid  it-  stilbiess  after 
the  grievous  injuries  iuflictcd  was  due  to  it-^  having  left  the 
ground  swdl  and  entered  the  qtriel  vratces  of  the  Bay." 

Dk,  V,.  \V,  Ririi,\HrisOV  is  .aboat  to  continue  the  series  of 
lecsuro  delivered  by  him  in  the  spring  at  the  instance  of  the 
"  Ladies'  Sanitary  Association,"  of  Berners  Street.  Tbe  lectures 
are  devoted  generally  to  the  subjca  of  "  Domcilic  Saoitatioa." 
In  the  forthcomin);  rerica,  which  vrill  ht  commeneed  in  the 
Lo«fr  ["xeter  H.ill,  on  Saturd-Tv,  the  22nd  inst  ,  the 

structure  and  functions  of  the  nervous  system,  and  the  physical 

.ind  BM«t*l  tnMnf  of  the  yow^B  trill  oocapya  prondoent  plaeek 

TitE  Phylloxera  Congress  to  wbich  wehave  already  referred, 
w  as  opened  on  Sunday  at  Bordeaux. 

Ths  Rev;  J.  Hoakyw-AfaeskeU  unites  to  tba  ?%Hur  ftom 

Combe,  near  Woodstock,  October  3  : — "  On  October  i,  about 
S.42  p.m.,  when  I  wm  wallung  in  a  north-westerly  direction, 
about  three  huudrei]  ynrd-  norlh-  ACt  of  llanhorottgb  Station, 
which  is  thrcc-quarteri  of  a  mile  north-west  uf  Oxford,  the 
castera  sky  was  suddenly  flooded  with  a  li^t  that  vied  with  diat 
of  the  moon,  which  shone  more  than  half  full  in  the  vrett. 
Turning  round,  I  beheld  a  magnificent  meteor,  of  a  pale  yellow 
hue,  descending;  with  a  iw  motion,  vertically.  It  scc.ne<l  larger 
than  Jupiter.  When  1  first  saw  it,  it  bad  dropped  about  a  third 
of  thtdinaBeefronitheicaith  to  tlie  horisan;  after  traverdng 
anothar  tiUid  of  tlmt  apace  it 
sparks^" 
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The  Exhibition  of  the  Photognphie  Society  is  now  open  at 
tke  noma  of  the  Old  W«ttr-Cdiaar  Sodeijr  in  Fkll  MalL 

A  Ntw  form  of  C'>m;.ire.--ed  air  locomo',ive  engine,  the  inven- 
tiua  of  a  Mr.  Hsurdie,  ha.s  l>een  put  to  a  practical,  aii'i,  it  is  said, 
mecessful  test  in  New  York,  on  the  Second  Avenue  cle\'ated 
itilrokd.  Tlw  oompreeied  air  ia  stored  in  fov  tabnlu  Uaki 
coDiMCted  irhh  each  other  by  pipes  m  u  vfatoally  to  fonn  one 
large  re  ervuir.  It  ^nid  that  a^avingof  50  per  cent,  i^i effected 
on  ttie  cubt  of  workiog  a  locomotive  by  the  use  of  the  new 

A  TBLEGRAll  froB  Genera  la»t  Thursday  states  that  another 
large  rift  has  opened  in  the  Tschingel,  a  circumstance  which 
indicates  that  the  n-.u-jntai:)  is  still  in  movement.  'I'he  iiihabitani-  \ 
of  Elm,  many  of  whom  had  returned,  have  been  again  wanieci 
to  leave  their  hooan. 

We  have  received  a  very  interesting  coloured  picture  of  the 
moon*  reproduced  from  a  telescopic  painting  by  Mr.  Henry 
Hanrboa  of  Neir  Ycrk.  It  is  the  first  of  a  aerio^  and  re- 
pwienN  tte  moon  at  the  stage  of  the  three  days  eretcent.  The 
picture  is  twenty-four  bches  sx^uarc,  with  the  moon  eighteen 
inches  in  diameter,  and  the  execution  is  excellent.  It  shows 
the  earth-shine  very  diilioctly  on  the  surface  in  shadow.  As 
to  its  accuracy,  we  notice  from  a  letter  by  Prof.  Harkaem 
that  it  waa  tested  at  the  United  SUIca  Naml  Obacnatoty,  and 
the  reialt  is  stated  to  have  been  all  Oat  could  be  derfred.  This 
picture  is  lo  Le  follo»ed  up  by  five  others  repremtilf  the 
moon  at  various  succeeding  stages.  The  London  agent  far  tlie 
pletnn  is  Mr.  WiUan  Weslqr* 

The  June  number  of  the  ycurna!  of  the  Straits  Branch  of  the 
Royal  Asiatic  Society,  published  half-yearly  (l.oi.don  :  Triibner 
and  Co.)  contains  several  useful  articles  -.—  Some  account  of  the 
mining  districia  of  Lower  VitnV,  by  J.  fiirii^gUMide  la  Croix; 
The  Folklore  of  the  Malays,  by  W.  TL  Mazwdl ;  Notes  on 
the  Rainfall  of  Singapore,  by  J.  J.  I-  Whcatlry  ;  Journal  of  a 
voyage  through  the  Straits  of  Malacca  on  an  expedition  to  the 
Holncca  Island;!,  by  Capt  Walter  Caulficld  Lennox  ;  a  sketch 
of  the  career  of  James  Richardson  Logaok  (7  J*  TnmlMiIl 
Thomas;  and  a  memomcdnm  on  die  various  tribes  inhabiting 
Peaaag  and  Trovince  WeUcslcy,  by  J.  R.  Logan.  A  journal 
iritb  auch  a  programme  deserves  every  tucouragement,  and  we 
hoiieit  wiUnecifeit 

TMB  Society  for  Tromotiiiy  Chri  tim  Knowlcilgc  ha>  isistied 
n  larlfl  1  of  coloured  zoological  diagrams  representing  v.irious 
^jppiaal  specimens  of  animal  life,  from  corals  and  ai  Lim  uL-  to 
■ammnls  They  are  accarately  and  nicely  eiecnted  after  Leute- 
uann'sZooiegiealAthtt  for  Schools.  Why  dwnU  we  atffl  have 
to  go  to  Germany  for  such  productions  ? 

Umdir  the  tide  of  "Anglo-Saxon  Britain  "  Mr.  Gnat  Allen 
haa  poblhihed  (throogh  the  S.P.C.K. )  an  inteiestnig  little  vobme 

on  the  early  history  of  England.  He  has  taken  [lains  to  master 
all  the  results  of  recent  research  in  archaeology  and  ethnology, 
and  therefore  the  book  has  a  more  scientific  flavour  tlian  usual 
with  such  worlcs.  While  adopting  generally  the  views  aaaodated 
vrMi  die  names  of  Freenmn  and  Green,  he  shows  independence 
of  view,  and  treats  his  subject  in  an  ulll]^■^:l!ly  unconventional 
manner.  Either  as  a  reading-book  or  as  a  text -book  for  the 
ipieialperiod,  {tovg^tobenaefnl;  It  is  eeitnlnljr  interesting. 

In  "  Miscelhnics  of  Animal  Life,"  by  F.li^xibcth  Spjoner 
(S.P.C.K.),  the  authoress  has  brought  together  a  number  of 
interesting  and  instructive  extracts  from  vaiions  good  authorities 
as  to  the  habits  of  animals,  which  ought  to  prave  Interesting  to 
diildren. 

The  double  balloon  ascent  which  we  announced  in  our  last 
anmber  toolc  phwe  at  La  ViUctte  gasworks  on  Wednesday  last 
week,  at  tite  appointed  tfane.  The  weadicr  waa  ipkndid,  and 


the  two  balloons  were  in  view  for  some  length  of  time  ;  but  the 
noise  produced  by  the  crackling  of  the  net  aitd  the  swinging  of 
the  aiiiroetat  prodnoed  soch  an  eibct  on  the  ytillw  tlutt  he 
delisted  from  his  experiment,  and  eonteated  hfamdf  afk«r  n  few 

pulK  with  an  ordinary  accent.    The  experiment  will  be  tried 
shortly  with  more  experienced  aeronaats.  j 

Ok  October  18  a  great  deetrieal  eiqieriment  will  be  made  at 

the  Paris  Opern  ti>  test  the  effect  of  electric  light  ou  theatricil 
representatiuu^.  The  principal  feature  will  be  the  ligbtiiig  of  s 
large  number  of  Bru.sh  lamps  by  a  magnelO*clBetiic 

revolving  in  the  Palais  dc  I'lndu^trie.  \ 

The  Ashton-under-Lyne  Linusean  Botanical  Society  held  ii»  | 
annual  meeting  on  Sunday,  October  a.    Its  meml)ers  bdoqg 
almost  ezdnsfarety  to  the  artisan  daasi  and  th^  are  doiog  very 
good  work.    Under  the  anspioet  of  the  Aihtoo  Kolegical  I 
Society  they  have  undertaken  the  preparation  of  a  complete  flort  , 
and  fauna  of  the  district.    The  annual  report  gives  particulars  of 
the  winter  meetings  and  summer  rambles  of  the  members.    It  U  I 
a  remarkable  and  interesting  fact  that  the  sdenoe  of  botany  ku 
been  steadily  and  woee^ully  odtlvatcd  bgr  Um  Lnaeashiit  | 
artisans  for  a  century,  if  not  longer,  and  their  Wfil  \\tl§\  vhhk 
are  numerous,  are  held  upon  the  Sundays.  ' 

Au.  oar  huly  readers  are  fandlfau'  widi  the  naaae  of  PnDar  of 

Perth,  whose  practical  application  of  science  to  dyeing  seems  to 
meet  with  general  favour.  The  present  representative  of  that 
firm,  Mr.  Robert  Foliar,  is  evidently  conscious  of  how  much  be 
owes  to  science,  and  has  recently  been  endcnvonriiv  to  make  her 
some  return.    The  name  of  the  Ptrthibbe  Natiatal  HMoiy 

Society  is  no  doubt  known  to  m.iny  of  our  readers;  ils  presCBt 
president  is  Dr.  James  Geikie.  At  a  recent  meetiog  of  the 
Society  Mr.  I'uUar  handed  over  to  the  Society  a  handsome 
and  conuDodioos  house  for  their  use,  with  accoma  qdatioo  for  a 
mnmnm,  tue^  Mr.  Fuflnr  htaadf  haivii«  been  the  principal 
subscriber  to  the  fund.  The  building  wjU  be  known  as  die 
Moncricffe  Memorial  Mu.<ieum,  in  nnemory  of  the  late  president 
of  the  Society,  Sir  Thomas  Moncrieffe.  Wc  trust,  under  the 
favourable  conditions  in  which  it  now  finds  itself,  the  Perthshire 
Natural  HiMoiy  Sedetjr  will  do  evoi  better  vwlt  dian  it  hii 
hitherto  done,  and  that  its  *■«"—'■  wUl  beoone  a  aiodel  of  wkst 
a  local  museum  ought  to  lie. 

Mk.  J.  Hauu  Stohi,  MJL,  wiU  eontribnte  to  the  Novca- 

ber  number  of  GO0J  Words  an  article  upon  th*  Viking  Ship 
s^  hich  was  recently  discovered  in  Norway.  Tht  paper  will  be 
illastnited  with  woodeots  mad*  ikoa  photopaphs  tnkea  by  iM 
author. 

T^R  additions  to  the  Zoological  Society's  Gardens  daring  fbe 
past  week  include  a  Rliesus  Monkey  {Miuactu  aytkrrui)  from 
India,  preiented  by  Mr.  Frank  Smyth  ;  two  Beautiful  Pamkc«t»  ^ 
(Psefhoins puUherrimus),  an  Australian  Quail  (Syntccus  austraJis],  1 
a  Regent  Bird  {Stricmims  nulinus),  three  Modest  Gram  FiadMS  ■ 
{Amadima  nuAita)  from  Anstralia,  two  Banded  Grass  Finchct  | 
(rofhUa  dttita),  tvso  Biclxiios  Finches   [EstreLh  bichmtrih  | 
from  (Queensland,  a  Melodious  Finch  {P/wnijiara  canora)  froiB 
Cuba,  a  Blue-beaked  Weaver  Bird  {Spermospiza  A^rmatitu)  htm 
West  Afiica,  a  Black -he.-ided  Finch  (A/Wmm  moiSaMeJfromlnfe 
two  CeyloDeae  Hanging  P.irrakeets  {LiriaUmt  astUbu^  fnu  I 
Ceylon,  presented  by  Mr.  T.  II.  Bowycr  Bower;  two  DnnliK 
('J'ringa  cimluj),  a  Ringed  Plover  (CE^litis  hiatuuLtS,  British.  j 
presented  by  Mr.  Edmund  A.  S.  Elliot,  M.R.C.S.  ;  a  Comswa  , 
Viper  {V^firm  ttnu,  nr.),  British,  prcrcated  by  Mr.  L.  A. 
Sandfbcd ;  two  Aiolotb  (Stmdm  mexteatm^  torn  Meneo^  faC' 
.sented  by  Dr.  Hencage  Gibbc-s,  F.  7.S.  ;  a  Leopard  Tortoi'* 
(Ttttitde  pardalU)  from  South  Africa,  a  Radiated  Tortoi-se 
(Tatud*  radiata)  from  Madagascar,  three  Bcil  s  Cinixy.-  [Ctnixji 
Mtiana)  from  Angola,  presented  by  Sir  John  Kiik,  CM.Z.S.: 
a.Hog  Deer  (Omw/andMir),  a  HjrWd  Menpotamiaa  FUkv 
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D«er  (between  Cervus  mesopoUtmkus  6 ,  and  Cenms  duNm  9  )»  m 
Hybrid  Muntjac  (between  Cmmbu  laaymtatu  4,  and  Ctntdut 
9  )^  bom  n  the  Gttdcat. 


GEOGRAPHICAL  NOTES 

The  U.S.  steamer  Convin,  which  has  been  sesrching  for  the 
misninj;,  and  we  fear  lost,  "JtaHtulU,  lias  succeedeii  iit  reaching; 
Wran^cl  Land,  which  has  t)cen  annexed  to  the  United  States. 
We  learn  that  it  is  probable  tliat  an  international  effort  will  be 
made  next  year  to  find  traces  of  the  JtaniutU ;  OUT  own  Govern- 
ment h.xs  been  moved  in  the  mttUr,  Mid  uy  wy  poMibly  lit 
out  a  vessel  for  the  purpose. 

The  Freadi  GcMiapUcd  Society  has  received  intelligence  of 
the  aioassiiwtioii  of  a  yooog  cxploie^  M.  Henri  Dufour,  by  a 
tribeof  the  Ov«inbos,iiawat««rwttlitMPwtngnete.  M.  Dufour 
left  OiBonini  in  company  with  •ome  mctchanls  in  Deconber 
laat  for  ttw  purpose  of  exploring  the  basin  of  the  River  Cmnene, 
in  Eastern  Amca.  On  arriving  at  this  river  his  compAnions 
deemed  It  expedient  to  al  andon  the  enterprise,  on  which  M. 
Dufour  courageously  resolved  to  continue  his  course  aloiie.  No  ' 
tidings  of  him  hiring  readied  Omomro,  an  inquiry  wa^  insti- 
tuted, which  kd  to  the  ditoowy  of  hu  uMlmely  end.  M. 
Dafooi's  pepers  and  etfects  bnve  MOl  flNUld,  bit  fiit  body  has 
not  yet  been  recovered. 

Tkk  current  number  of  the  Geographical  Society's  Preatd' 
tugs  is  chiefly  remarkable  for  a  very  long  inatalment  of  the 
report  of  papers  read  at  tbe  Geographical  Seetkm  of  the  British 
Association,  including  Sir  J.  Hooker's  addre^,  Sir  K.  Temple's 
paper  on  Asia,  and  Sir  F.  ).  Evans'  on  maritime  discovery. 
Tlw  paper  of  this  month's  number  is  one  by  Dr.  Bell,  of  the 
Geological  Survey  of  Canada,  on  the  commercial  importance 
of  Hudson's  Bay,  with  remarks  on  recent  surveys  and  explora- 
tions, which  is  accompanied  by  a  large  and  carefully  drown  map 
of  the  r^otL  The  most  important  of  the  geographical  notes 
are  tho«e  respecting  Mr.  J.  M.  Schuver's  journey  in  Africa  and 
the  proposition  of  tbe  Bntish  Aaaoeiation  that  the  Geographical 
Society  should  nnderuke  a  sdealilic  expedition  to  Kilinna- 
myaio  and  Mount  Kenia,  with  a  subsidy  of  one  hundred  pounds. 
Another  note  rcoords  the  presence  of  the  first  Bntl-h  traveller 
at  HnBii,  but  scemini;ly  his  name  and  plans  are  alike  a  mystery. 

With  reference  to  the  recent  census  of  India  :lie  Pion,rr  I 
learns  that  the  census  returns  show  a  grand  total  of  j  oj  ul  uion 
for  all  India  of  252, 000,00a  Fi};ure^  amounting  to  2iS,oco,oro 
can  be  comjared  with  )  levioii.  uema  es,  ar.d  -liuu  .in  incrca'-e 
of  6"2  per  cent.  But  in  sumc  provinces  ajjparcnt  larj^c  increases 
may  he  due  to  the  inaccuracy  of  previous  enumerations.  Pro-  , 
vincial  totals  .Tre — Bengal,  6S,Hoo,<x» ;  Ahsam,  4,Soo,000; 
Madras,  30,800,000  ;  Hombay,  13,900,000  ;  ditt'i  Native 
Slates,  6,9CX),ooo  ;  Sind,  2,400,000;  North- West  Provinces, 
32,600,000;  ditto  Native  States,  7oo,oco  ;  Oudh,  ll,4C»,coo; 
British  Punjab,  18,700,000;  Native  ditto,  3,Soo,ck.>j  ;  Central 
Provinces,  11,500,000;  Berar,  2,6co,oco ;  Hrjtisli  Burmah, 
3,70O,0co;  Mysore,  4,100,000  ;  K.-ijpooiana,  ii.loo.oco;  Cen- 
tral India,  9,200,000  ;  Ilydcr.Tt  ad,  9,  loo,coo.  The  total  mik.-s 
males  123,000,000,  females  Ii8,ooo,coo.  The  provincial  in- 
creases per  cent,  as  comjiarcd  with  previous  cen-  u>es,  are  as  fol 
lows: — Bengal,  to;  Assam,  19;  .^ind,  10;  North-W  est,  6; 
Oudh,  I;  Punjab,  7;  Central  Provinces,  25  ;  Ccrur,   20;  Bur 


ih,  3S»  Th*  decreases  are— Madras,  2 "4  per  cent.  ;  Bombay, 
■3;  Myw*.  If. 

A  SOKBWHAT  curious  boat  has  been  built  and  launched  at 
Gxantoo,  N.B.,  for  nse  by  the  Rev.  T.  J.  Comber,  of  tbe  Baptist 
expedition  on  the  Congo.  With  a  view  to  its  being  at  once 
portable  and  durable,  this  boat  has  been  made  of  canvas,  coated 
with  a  mixture  of  lampblack  and  tar,  and  is  .stretched  into  shape 
bjr  malacca  cane5,  whOe  the  interior  consists  of  three  movable 
umbrella-shaped  structures,  which  can  be  tightened  a>  will }  it  has 
a  partlv-covered  deck,  and  weighs  only  60  lbs. ;  furllicr*  It  can 
be  caiUy  taken  to  piecieik  ao  as  to  be  carried  by  two  ptfsons, 
andbgr  a  Utile  acnuigenient  will  Ibnn  a  tent 

Pilmumm't  Miltktilungen  for  October  is  filled  up  with  two 
articlea— one  by  Mr.  W.  H,  Dall,  on  tbe  hydrology  of  Bchring 
Sea  and  neighbouring  waters,  and  Hofnth  A.  Ri^'saoconnt 
of  Us  expedition  to  Turfkn  in  1879. 

Mkssks.  BUICKWOOD  have  issued  a  tenth  edition  of  Page's 
"  Intrudnetoiy  Text*Book  of  Physical  Geography,"  revised 


and  enlarged  by  Plof.  Ll^wocth,  of  Oe  Ml 

Birtninghaiu. 

Capt.  Fopklin,  of  the  Belgian  station  at  Kaiaaa,  Lake 
Tanganyika,  whose  death  was  latd.y  annonnced,  appears  to  have 
died  when  on  bis  way  fifom  IQijI  lo  the  Haapara  district,  in 

Southern  Uguha. 


ON  SOME  APPUCATIONS  OF  ELECTRIC 
ENERGY  TO  HORTICULTURE  AND  AGRI- 
CULTURE^ 

the  l&t  of  March,  iSSo,  I  communicated  to  the  Royal 
Society  a  paper  "  On  the  Inlluetic-  of  tlcctric  I-i^ht  upon 
Vegetation,  &c.,"  in  whicli  I  arrived  at  the  conclusion  that 
electric  light  was  ca[iable  of  pruduciii;;  Ufxm  plants  cfTccts  com- 
parable to  those  of  solar  radiation;  that  chi' ri'ihyll  w.is  pro- 
duced by  it,  aiKl  that  bloom  and  fruit,  rich  in  aroma  anJ  Colour, 
could  be  develoj  ed  by  its  aid.  My  experiiuer.i,  also  went  to 
prove  that  plants  do  not  as  a  rule  retjuire  a  peri  ;d  of  rest  during 
the  twenty-four  hours  of  the  day,  but  make  increased  and  vigorous 
progres-.  if  subjected  (in  winter  time)  to  solar  light  during  the 
day  ar.'l  to  cleclnc  li^jht  during  the  night. 

l)uriii;i  tbe  whole  of  la  t  winter  I  continued  my  experiments 
on  an  enlarged  -L-ale,  .-ind  it  i-  my  present  purpose  to  give  a  >hort 
account  of  the^e  ex,ieriiiicnts,  and  of  some  lurther  applications 
of  electric  tnergy  to  farmin;;  operations  (includin;^  tbe  •jumj  ing 
of  water,  tbe  rawing  of  timl>cr,  and  chaff  and  ro-it-cutling)  at 
variou-  distance^,  not  exceediiig  half  a  mile  from  the  source  of 
power,  giving  useful  employment  during  the  daytime  to  the 
pow'cr-producing  machinery,  and  thus  redndng  tadimtly  the 
coit  of  the  light  during  the  night-time. 

The  arrangement  consists  of  a  high-pressure  steam  enginc  of 
6  horse-jx)wer  nominal,  sujiplied  by  Messrs.  Tanjjye  Brothers, 
\\  hich  gives  motion  to  t^^o  dynamomachines  (Siemens  D),  Con- 
nected set!  rately  to  U\  o  electric  lamp-,  each  cajiable  of  emitting 
a  liglit  of  ul.oul  5000  candle-power.  One  these  lamps  was 
placed  iusidc  a  glass  hdu  e  of  231S  cubic  ieet  cai  acity,  and  the 
other  «as  susi^>ended  ;il  .1  he;,;hi  of  12  to  14  feet  over  some  sunk 
greenhoases.  ITie  waste  steam  of  the  en;;ine  wa-.  conden-cd  in 
a  beater,  whence  the  greenhou-es  take  tl^eir  lu  cu!.i!in>j  supply  of 
hot  water,  thus  saving  tbe  fuel  that  woukl  otherwise  be  required 
to  heat  the  stoves. 

The  ex|>eriments  were  commenced  on  October  23,  1880,  and 
were  continued  till  May  7,  1IS81,  The  general  ]>lan  of  opera- 
tion consisted  in  lighting  the  electric  lights,  at  first  at  6  o'clock, 
.trd  during  the  short  &.\\--  .it  5  o'clock  evoy  Cttoing  CMept SWI- 
day,  contituiing  their  action  until  (!awn. 

The  o',-t-.ii!e  light  wai  protccteil  by  a  clear  gla.s^  lantern,  'AbiLst 
the  light  iii-ide  the  hou>e  was  left  naked  in  the  earlier  experi- 
ments, one  of  mv  objects  being  to  ascertain  the  relative  effect  of 
the  light  under  these  two  conditions,  llie  inside  light  was  placed 
at  one  side  over  the  entrance  into  the  b  u  e,  iu  front  of  a  metallic 
reflector,  to  save  the  rays  that  would  otherwise  !«  lost  lo  the 
plants  within  the  house. 

The  house  was  planted  in  the  ^lr^t  place  with  peas,  French 
bean-,  whe.i;,  ti.irlcy,  nint  cats,  a-,  v^cll  as  w.th  cauliflowers, 
stra'.'. l>crrics,  rvt'-}! borne--,  I'C.ichrs,  tuniat<ies,  vine-,  and  a  \"anety 
oflbmerin^  plant-,  including  rose^,  rhcxiiKlendron*,  and  aialeas. 
All  these  plant*  beittg  of  a  comparatively  baidy  character,  tbe 
tcni  perature  IntUs  bonst  was  — — *-'-r*  as  vtmf  as  posBUt  • 
60"  Fahr. 

The  early  effects  ob'erved  were  anything  but  satisfactory 
While  under  the  influence  of  the  light  tusjiendcd  in  the  open  ai 
over  the  ^unk  houses  the  beneficial  effects  due  to  the  electric 
light,  observed  during  the  previous  w  inter,  repeated  tlieroselves, 
the  plants  in  the  house  with  the  nake<i  electric  light  soon  mani- 
fested a  withered  aj  pcarancc.  Was  this  re.snlt  the  effect  of  the 
naked  light,  or  was  it  the  effect  of  the  chemical  products — nitro- 
genous compounds  and  carbonic  acid — which  arc  pnxiuced  in  the 
electric  arc  ? 

Proceeding  on  the  first  named  assumption,  and  with  a  view  of 
softening  the  ray  of  the  electric  arc,  small  jets  of  stem  were 
introduced  into  the  house  through  lubes,  drawing  in  atmospheric 
air  with  the  steam,  and  producing  the  cttVct  of  clouds  interposing 
themselves  in  an  irregular  fashion  l>ctween  the  light  and  the  plants. 
This  treatment  was  decidedly  beneficial  to  the  plants,  although  C«re 
had  to  be  taken  not  to  increase  the  amoiut  of  moisttire  thus  intro- 

■  Paper  read  at  the  Hntisb  Amdalian  W  C  Villiam  BhoM,  D^CL. 
U..U,  r.ILS,  M.  iMt.  C.E. 
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daced  beyond  certain  lirnii>.  As  re^ariU  the  chemicil  jiri/Uiicts 
it  was  tlx  u.{ht  that  ttjc  c  «ouIJ  jr  jvc  ratbtr  l)ciu<KiaJ  th«n 
otherwiic,  in  furuishiny  the  very  ii.^i cdieiit-  upon  vihuh  plant- 
life  dcpcni1->,  and  fiirllicr  tli.it  the  c  iu>t.>iit  ^u:i[ily  of  |nirc 
carbonic  acid  re  ulliii^;  fr  mi  tUe  ijnuiuil  c  iinl;iHti m  of  ihc 
carhon  elect n  des  p.  i^i.t  render  a  diii  inulion  in  the  ^upjiiy  of 
frc>h  air  pi  si''le,  and  lliu-.  lead  to  eojuorny  ul  fuel.  The  pLint-. 
did  not,  however,  lake  kindly  lo  these  iiiiiovaiioiu  in  their  nuide 
of  life,  and  it  w  a^  louud  nece-^ary  to  |hH  a  lantfrn  of  clear  glass 
round  the  lit;hi,  ftr  the  double  pvirpase  of  di-charging  the 
chemical  j  r  ;iiucl'.  of  the  arc,  and  c  f  inlerpiwinf;  an  rffcctna! 
screen  I'Cluccn  the  arc  aijd  the  plant,  under  it-  iiit^umce. 

The  ctTcct  of  interp>  iiij;  a  uiere  thin  --lirct  of  clear  ',jla-i 
between  the  plai.ti  and  the  *<iuicc  of  elcctiic  li^lht  wa-i  :n  >  t 
stiiking.  On  pi  icin^;  vuch  a  aXwA  .  f  clear  i^la-  s  ^o  as  to  intcrci--|  t 
tbe  rays  of  the  electric  li)4hl  fl  .ui  •>  ]Miti<iu  only  of  a  plant,  for 
instance  a  tomato  pkuit,  ;t  »  .v>  oU-crvcil  tli.it  in  the  c  jur-e  of  a 
singic  nijjiit  the  line  of  deiwarcatioii  wi'-  ino-t  di  t;nc''y  shown 
UfKJn  the  leave*.  The  )vjrtion  of  the  plant  under  the  direct  in- 
flnenoe  of  the  naked  electric  lij;hr,  th  u^^h  at  a  di--.tan  c  from  it 
of  ixine  to  ten  feet,  wa^  dt-linctly  -hiivelli  d,  \vh  re.is  tlut  juriion 
under  cover  of  the  clear  ^las-  c->n  lujc  l  to  show  a  healthy 
ap]>carai  ce,  and  (hi.  line  of  dcinarcitioii  «a-.  diMinclly  vi  il  le 
on  individual  leaves,  Not  only  the  lc.»vc-,  1  ut  the  yinii^  (cms 
of  the  I  iaiil.  wion  -houcd  signs  of  de  tiucti  n  when  cxpo-ed  to 
the  tiaiini  electric  ll^dlt,  a  d  the-c 'lestiucin  c  influcnccswcre  (  »• 
ceptiMc,  th  u^h  111  a  !e>s  m^irked  dcjjroe,  at  a  ilistanccof  t  j  cnty  feet 
froiu  the  -i.urccof  iii;hl.  A  ((ues  i  in  here  ]irc  ents  it.-elf  that  can 
hardly  fail  to  excite  the  inlere.s!  of  the  phy-n  1  ^Jical  l*oiaiii-t.  i  be 
clemr  gliss  docs  not  apiiarcatly  iulerocj  1  any  of  the  luu.inous 
rays,  which  cann  -t  therefore  be  the  causc  of  the  dc  tructivc 
action.  Prof,  St^  ,c.  lo'td,  hi^.'cvtr,  in  iSsj.  that  the 
«lectric  arc  i^  ]..ariicu'arly  rich  in  highly  rcrra''v;ilile  invi  ihle 
rays,  ar.d  that  the  e  are  largely  al i~or',vL-il  in  their  )  si  .i;.;e  tlironj;li 
clear  j;la.-s  ;  it  therefore  ap|)cars  re.i- >iia!  le  t'l  u  ip  -e  that  It 
Ik  ihosc  hij;hly  refran^ii  le  ray-  iieyoud  the  vi-iMe  sjiec'rum  that 
work  destniciion  on  veritable  celli^,  thus  coiitrasllni;  »ii.h  tbe 
lumin  ray-  of  les-  refrangifaility,  whiofa,  on  the  coolnuy, 
S'tmuiate  their  orj^aiiic  action. 

Beiiii;  de  irous  t)  f  il  uu  up  this  ii.quiry  a  little  farther,  I 
sowed  a  porii  iii  of  llie  j^rL-uii  I  \\\  the  cxi-ei  iuienl.-.I  c  ui  ei  v  iliiry 
with  iiuistarU  and  other  i|uick -gTiju inj;  eci;  ,  a  i  l  'iiviihil  the 
field  into  eipial  ra  iiat  poriioti- I'V  mem.  of  \  it.uneveorl,  ex- 
cluding' iliiitiMd  li?iht,  but  admitting  1'  >  1  .a  c  |iir.i  di-tancrs 
from  tlie  electric  arc.  The  first  sccli  ni  was  uinici  tlie  actum  of 
the  iiake  l  hi^hl,  t(u-  -  ec  nid  iva.^  covered  "  i;h  a  pane  of  clear  ^las-, 
the  lliiid  i'illi  yeiloiv  ^dis-,  the  f  .nrthwitli  red,  au-l  the  lifth 
with  liUie  L;la  s.  The  relative  )>rot;res',  of  tae  plants  wis  n  'eii 
froin  day  to  day,  an  1  the  dilfcrcnces  of  efT<  i  t  upon  the  deve- 
loptnent  of  the  plants  wa-  ^ufficimitly  strr.in^  to  justify  the 
foil  iwiiii;  contlu  ions: — Under  tlie  cli  .ir  i;la--  the  1  ir^;e  t 
amount  of  and  -.uoit  vi^;  irons  fjrmth  v,  a-  in.liico  1  ;  I'o'-  ^  -11  ''-v 
gU^s  came  i.e^t  hi  ordfr,  lnil  the  |:lin;»,  lh  >n'^'h  iiuaih  (••pial  in 
siee,  were  ;;riatly  infeiior  in  colour  niul  thiol  iu--s  ':t  ten  to 
those  under  the  clear  l;1is  ;  tlie  red  i;lis-  j^ivc-  ii,e  to  laiisV 
groiivth  and  yellow i  li  L.i;,  while  the  blue  (;las.s  proiluccs  -till 
more  lanky  ijrowih  ,1  i  1  ickly  leaf.  The  uncovered  co!ni>an- 
ment  »h  iwcd  a  stuntc.i  ;;io  ■  l!i  nilh  a  very  dark  and  partly 
shrivdhsl  leaf.  It  should  i  e  o  .-i:r\c  I  th.il  tlie  electric  lii^ht  was 
ke|it  on  fr.no  tive  ji.in,  till  .x  a.'.i,  tvcrv  iii^l't  exccjii  ."-und  iys 
during  the  c-\.|.cii.i.L,it,  whi.;'.!  i  i  k  ;ilai-c  i;i  I.iimary,  18S1,  hut 
that  dilTu-ei!  dayli.Hit  '.\a-  not  exjndel  l.:r-.ii'.,'  the  intervals; 
also  that  circulatii..n  of  ai.'  thr  lU^li  the  dl\.  Un.;  fraiiiew  .rk  «as 
provide:!  fi..r. 

'Ihe-c  iiLsalt.  are  cirnllrmnt  iry  of  lli  -e  oi'tained  by  1 'r.  j.  W. 
Draper  '  .11  II.-  ■.  .liii  .M,  n'-carehcs  on  plant  cultivation  in  tbe  solar 
spcclruai  .11  iS4v  .ilri.li  Ir.ui  to  the  Cjiic'u  ion,  in  np|><.isition 
to  the  then  prevaihn,'  ojanion,  that  the  yell  >•>  ray,  and  not  the 
violet  ray,  wa-  111  t  iKicuciou-  in  pr^  moling  the  decoinp  sition 
of  carlxinic  acid  in  the  vegetable  cell. 

Having,  in  conse  (ucncc  of  the.i-e  prelimimry  in<piirics,  ditcr- 
tnined  lo  surromvd  the  electric  arc  with  a  clear  glass  lantern, 
more  .sati-faclory  re  ults  were  -oon  ob  crvaUle.  Tlui-.  peas 
which  had  been  sown  at  the  end  of  October  produceil  a  h.\ivfs> 
of  ii|  c  fruit  on  February  to,  under  ihe  influence,  with  the  excep- 
tion of  .Suivlay  i.ight-,  of  continuous  light.  kas;il  crry  stalks 
uut  into  liic  house  on  December  16  produced  ri|;c  iruit  on 
Muvfa  I,  and  ■tmwbtny  jiUntt  pot  in  mux  the  nine  tine  pro- 

'  See  "StinKMc  KcMb*" ly  J.  W.  Diafcr.  ILB..  VLT>.  MoMir  X. 


duoed  ripe  fruit  of  excclietit  flavour  and  colour  on  February  14- 
\'incs  which  brt  ke  en  December  26  produced  ripe  graj  of 
strong' r  ilav.  ur  than  usual  nn  March  10.  Wheat,  barley,  anJ 
oats  sh 't  u|>\\ith  extraordinary  rapi'lity  under  tlie  influence  of 
continuous  li^h',  but  did  not  arrive  at  uia'urily  ;  their  gro%'.  th. 
havin;.;  been  t  1  rapid  for  their  strength,  caused  them  to  f.ill  !<• 
the  groun  1,  after  having  attaincil  the  hct;;ht  <  f  ab  lUt  tv\  civc 
inches. 

."•eeds  i  f  \vhei',  i>arley,  aiid  oat*,  plantcil  in  the  ojieii  air  an  i 
gro.^n  under  the  influence  of  the  external  de;lric  ti^hf,  produced. 
Iiowever,  more  s-it  sfactory  re-uils  ;  havinjj  been  sown  in  r.)ws  on 
J.iniiary  6,  they  germinated  with  dilhculty,  on  account  of  ftxM»« 
ami  f now  on  the  ground,  but  devclojie  l  ra]iidly  Mhen  ir.iLJcr 
weather  *«  in,  and  ^h■)wed  ripe  |,r»in  by  the  erul  of  June, 
having  been  aided  in  ihe  r  growth  by  the  e'ectric  light  -ami;  the 
lie.;iii;iiii  of  May. 

Doubt,  have  Vieen  ex)  ressed  by  s  nie  b  .t.mist-;  whether  plaiifs 
g.own  and  hrougM  to  ujaturity  under  the  itifluci  ce  of  c  ntinnc>u5 
light  Wi  uld  I  roUice  fruit  capable  of  reproductioti,  and  in  order 
to  test  thi  -  ipiestion  the  peas  gathered  on  Febru-ary  16  from  the 
plants  which  had  been  grown  ui.der  a'niost  continuous  light 

,  .ictioii  ue  e  rei  lantcd  011  Fcbiuary  18.    They  vegetated  ia  • 
few  days,  showing  every  api  earancc  of  hci'thy  gro'vth. 

Further  cv  deuce  on  the  an  c  ijuc-tio  1  will  be  obt.\ii.cJ  by  Dr. 
Gilbert,  l".R..'s.,  whihas  undeita".  en  to  experiment  upon  rht 

'  wheat,  barlfv,  ai.  l  o  ts  gnun  a';  above  staicii  ;  1  ut  -till  more 

'  evidence  will  pr<  bably  be  iciiuircd  1  cforc  all  il  iiibt  011  the  subject 

.  can  be  a!'ay"ed. 

I  am  aw  .ire  that  the  gr.  at  weight  f  f  theopini  nof  I  >r.  I>arwin 
goes  in  favi  ur  of  the  view  that  m.my  plant-,  if  not  a'l  of  them, 
require  iliumal  re-  t  for  their  ronn.al  development.  In  his  gre*' 
work  on  "The  Movements  of  Plants"  he  deals  in  ix-alitv  with 

I  plant  life,  as  it  exists  nndcr  the  altema'irg  influence  of  s<jjar 
light  and  d.irknet-  ;  he  inve-tigites  with  n-tonishing  tvrecision 
I  and  min'!tenp-s  their  natural  m  ivcments  of  circumnutntiisn  ani 
nightly  or  nvctir  -ipic  action,  1  ut  doe-i  n'vt  extend  hi*  iin;iiirio 
tn  the  cond'.ti  n-  re-"ltin^;  from  continu  u-  light.    He  c'<"arK- 
I  proves  that  nyi  titro|ih-  .n'l  >n  is  in-li'utcd  lo  ]>rotect  the  delic.ate 
I  leaf-cell- of  plants  from  refrigemtion  byraoiition  into  space, 
i  lot  it  docs  n  .t  fidlow,  I  would  -n'  mil,  that  this  protecting 
power  in viil\-e-  the  necc;  ity  of  the  hurtful  iiitliifnce.    May  it 
not  rather  Vh- '.nf  -ri  e  l  frim  1 'r.  Da".v  i:i's  invesiio  itions  that  the 
absence  of  li  ;ht  dnnn.;  ni'jht-tiine  inv  lived  a  ilitlicjlty  to  plant 
i  life  that  h,T..i  to  be  met  by  speci.d  :-.i  >ior  organ-,  which  latter 
wo-jld  perhar«  Xve.  gradually  iU-pen>ed  with  by  plants  if  ex;Kiscii 
to  conlinaal  ligh'  for  -ome  year-  or  gei.eratii  Ms  ? 

II  i-  w  ;tii  ';rt  at  difTuiciicc,  ai.<l  with  ut  w  .-h.n.;  to  generaa-e,  that 
I  feel  boil  to  ta'e  as  the  re  ult  of  ail  my  ex|  *  ini!  nts,  rxtendin' 
now  vcr  two  winters,  that  althou.;h  \  eiio  oc  l  irUne-s  evidently 
favours 'growth  in  the  sense  of  ek)n.;atiiig  the  -t  ilks  of  j  lant', 
the  c  ntimi oas  :i  i.ulus  of  liidit  ap;«.'  r  favou'able  f  r  healthy 
dcvelopn  ent  at  11  ,;rejtly  accelerated  p'  CO,  thr  u.'h  all  the  stage.s 

j  of  the  annual  liife  f  the  j  laiil,  fro  a  the  (arly  leaf  !o  the 
rif  encd  fnii;.  The  1  tier  is  sU]>erioi  in  ^i7e,  in  aroiua,  .nnd  ir. 
col  ur  to  that  pr^  ifnccd  1  y  ,i'!<  r'  ating  bght,  and  t.he  resulting 

'  ^ec.l,  a'c  11  I  at  a  ly  rats-  .l-.v  ii  1    f  lO.;--!  ui  .1  i^.m;  -iwer. 

j  Further  exjie  i  iiei  ts  ate  iiCsL  -ary,  I  am  aw  ire,  liefore  it 
wi  u'd  be  safe  to  gentrali-e,  nor  li  es  tiii-  ]uesti  in  of  diurru-1 
rest  in  any  way  I  car  U]  on  that  of  annual  or  ^•  inter  re>t,  which 
pr  tbably  most  pi  mis,  that  arc  not  s  t-callnl  annuals,  do  require. 

The  be;:et'ici.\i  inllucnce  of  the  eleciric  light  has  lieen  very 
iDanife^t  U|Wi  a  l>anjna  pahi),  which  at  two  periotis  of  its 
exi-tfnce,  vi,'..  during  i's  earlv  grciwih  i  nd  at  the  time  of  the 
fi uit  devtlo)inu  ii',  was  ;  l.iced  on  I"rl  ruary  anl  .March  of  iSSo 
and  1881)  under  tite  nigiil  action  .f  one  .if  the  electric  Kght«, 
set  behind  gla  s  at  a  ni  lanci-  n  t  cxcecdi  ig  two  yards  ft-om  the 
plant  ;  the  result  wa',  a  I  nnch  <  f  fiu  t  weighing  75  pounds,  each 
bamna  beirc;  of  nrnsual  si.'e,  and  j  renounced  by  competent 
jurlges  to  be  un  iirpas  eH  in 'lavi  ur.  Mil  ns  !>lsrt,  remarkable 
for  -iz  and  aroiriatic  iIjv  n',  h  ve  Kr-n  prot'uced  under  tlw 
inthientc  1  f  c  nitinuous  light  in  the  early  pring  of  l83o  KbA 
iSSi.  atnl  I  am  confident  that  still  liciter  results  may  he  rcalfaicd 
when  the  t  c-t  conditions  <  {  iem|>erature  and  of  proximity  to  the 
electric  light  have  been  thon  uglily  iiv. r  tigaled. 

My  ol  iect  hitherto  has  rather  bctn  lo  «ftcertain  the  general 
Ciin.li  io-i-  ncee-sary  to  promote  gro-.i  t  'l  by  the  aid  of  cUctne 
light  th.ui  the  production  of  quantitative  results  ;  btit  I  MB 
disjxj-cd  to  llr.n',,  that  the  time  is  not  far  distant  vbCB  the 
electric  lii;ht  will  lie  found  a  valuable  adjunct  to  tbe  means  at 
tlM  dispotal  «f  die  horticultaiiit,  ia  autkiiiK  him  really  faidepai- 
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dent  of  climate  and  sea-on,  and  furitiabiag  liiin  \«  ith  a  power  of 
protiiiciiiij  Qcw  vahcticsi. 

B«f«c  «lactn»>b»rticuUure  oia  be  eotetioincil  a$  a  practical 
pnacatt  it  mtnld  be  ncccjuiary  however  to  ixdvc  iu  cokI,  and 
Wf  expcrimcDts  of  iMt  winter  were  in  part  directed  towards 
tbkt  olj>)eLt.  Where  water-ixiwcr  i~  available,  the  electric  light 
can  be  prodnced  at  an  ex(rc4nely  inwlcntc  cost,  comprising  car- 
boa  deelncka^  and  wear  and  tear  of  ajul  luicro-i  u;  uii  apparatus 
aad  nachineiy  empluyed,  which  expeiicncc  clscMbere  has  al> 
wady  shown  to  amount  to  id.  per  hour  for  a  light  of  5000 
candle^.  The  pertonat  cirrent  attention  reciuisite  in  tliai  caic 
consists  siniplv  in  replacing  the  carbon  dectroJes  every  six  or 
eight  hooTK,  vthich  can  be  done  without  appreciable  cx].euse  Ly 
the  imder-finlener  in  chaiige  of  the  fires  of  the  greenhouses. 

mj  ease  no  na-ural  source  of  power  was  av.ii!.i  le,  and  a 
itwam  tllftinf  luid  to  t>c  reported  to.  The  cngiuc  <if  6  uormnl 
horve-power  which  I  employ  to  worlc  the  two  elcvuic  lights  of 
5000  cindle-po  A'er  each,  coii&umc^  56  Ibj:.  of  cral  per  hour  (the 
engine  Ik:! iig  of  the  uidiuary  bigh-prc^mre  tyic),  wliich.  ukm 
at  ao',  .1  ion,  wouhl  amount  to  bJ.  or  to  yl.  per  h;;1ii  cl'  5000 
candle^,  iiut  againbt  this  cxpcniliiure  has  to  be  iJ.t«.ed  de 
tai^ng  of  fuel  enacted  in  -.upj-rotin^  the  stoves  for  heatiut;  the 
greenhouses,  the  amount  of  which  1  have  not  Lcen  able  to  ascer- 
tain accurately,  hut  it  may  tafely  be  taken  at  two-thirds  of  the 
cost  of  cjal  for  the  engine,  thus  rciluiin^'  theoostof  the  fuel  per 
light  to  \d.  per  hour ;  the  toUl  c<>  t  per  i^ht  of  5000  candles 
will  thus  anHHMt  to  61/.  +  \d.  =  ^d.  per  hour. 

This  calcniation  would  hold  good  if  the  electric  light  and 
engine  power  were  required  during  s.iy  twelve  liou'^  p  rditm, 
but  inasmuch  as  the  light  is  not  rct^u  red  uuriii^  tlic  daytime, 
and  the  firing  of  the  boiler  ha«  nevertheless,  to  l>e  keot  up 
in  order  to  supply  beat  to  the  greenhouses,  it  appears  that  clnring 
the  dayiiinc  an  amo«wt  of  iuo!ivc-p  >wer  is  lust  equal  to  that 
cniploye  I  during  the  night. 

In  order  to  utilise  this  power  1  have  devised  means  of  working 
the  drnamoHnachine  aUo  during  the  daytime,  and  «>f  transmitting 
the  eleclric  eaer/y  thoa  proJuced  by  u^ans  of  wires  to  dilTercnt 
points  of  the  farm,  where  such  operations  as  chafTcutiiiig, 
s\redc-slicing,  timber^aw^lng,  and  water-pumping  have  to  be 
[icrforined. 

1bc>e  ubjecta  are  accompli-hed  by  means  of  sui.ilt  dyimmo- 
inachines  phcel  at  the  (-oiats  where  power  i^  rcquire<I  for  ihc  c 
various  purposo,  and  which  are  in  metallic  conneciou  with  the 
cnrrenl-gewerating  dynamo-BMchine  near  the  engine.  The  eon* 
necting  wires  employed  con>ist  each  cf  a  naked  strand  of  copper 
wire  supixxted  on  woaden  |k  le*  or  on  trees  w  iibt  ut  the  u«c  of 
insulator!',  whilst  the  return-circuit  is  tflfccted  through  the  park- 
railing  or  wire  fencing  of  the  pUce,  which  is  connected  with 
both  trnnsmitting  and  working  machines  by  mean«  <>i  short 
pieces  of  connecting  wire.  In  order  to  in^iure  the  metallic  con- 
tinuity of  the  wire  fencing,  care  has  to  be  taken  wherever  there 
are  gates  tu  M>Uicra  piece  of  wire^  buried  below  the  gate^  to  ihe 
wire  fencing  un  cither  -i>Ir. 

As  regards  {lumping  the  uater,  a  3  hor>e-power  tte.riii  engine 
was  originally  u>cd,  workirg  two  force*pDm|H  i  f  .vi-i'idi 
•  liamc'.er,  making  thirty-six  double  itrokci  per  uinuue.  The 
MBie  pumps  are  siiU  employed,  being  now  worked  by  .'t  dyn.nuo- 
oacfaine  weighing  4  cwt.  When  the  cisterns  at  the  1 1  li-M-,  tb** 
ganiem',  and  the  farm  require  filling,  the  pump<  arc  t.i>te<l  by 
dnpty  turning  the  connmlalor  at  the  engine  station,  .mi  i  .1  ;i..<.- 
manr.er  the  mechanical  operations  of  the  farm  already  referred 
to  arc  .iccnrnplisbed  by  one  and  the  same  prime  mover. 

It  would  be  diOicuit  in  this  in  tanee  to  siaic  accurately  the 
percentage  <>f  power  actually  received  at  the  disUnt  statir>n,  but 
in  trying  the  sane  machines  oadcr  similar  circumstanoes  of 
resistance  w  ith  the  aid  of  dynamomelen,  as  much  as  te  percent, 
has  l«cii  realised. 

Ill  c  ineiusioii,  1  have  |  Ua  nrc  to  sUtc  that  the  woiliing  of  the 
electric  li^ht  .mil  trapsmi  sion  of  power  for  the  varir  us  opera- 
tions just  nair.ed  are  entirely  under  the  charge  of  my  hnd- 
Ksrdener,  Mr.  UuchaDaat,  assisted  by  the  ordinary  italT  of 
uader-gndcncrs  and  ficki-labomen^  wte  probolly  teton  nCfer 
heard  uf  ihc  power  of  electricity. 

Elcctr  e  iransuiis  ion  of  power  may  cvcntimUy  be  applied 
tiia  to  thrashing,  reaping,  and  plcugbing.  The-e  objrc's  are  at 
Ihe  present  lime  accomplished  to  a  large  extent  !>y  me.  ns  ot 
portable  steam-vngine*,  .n  class  of  engine  which  has  attained  a 
bigh  degree  of  peilcctioii ;  but  Ihe  electric  motor  pretents  the 
KTcat  advantage  of  lightne&s,  ite  weight  per  bone-power  bcinK  only 
2c«t.,  wbibt  Ike  weight  of  a  portable  engine  with  iti  boiler 


filkd  with  water  may  be  taken  at  15  cwt.  perhane-power.  More- 
uvcr,  the  p  jrublc  cngiiu:  requires  a  oonihtaons  »upi>ly  of  water 
aad  fuel,  and  involves  skilled  labour  in  the  field,  whiht  the 
electrical  engine  receives  its  food  tbrcugh  the  wnie  (or  a  light 
rail  upon  which  it  may  le  made  to  move  about)  fi  om  the  central 
station,  where  power  can  be  produced  at  a  olir-incr  rate  of  ex> 
pcnditurc  r>  r  fuel  and  laboor  than  in  the  Ucld.  The  me  of 
secondary  batteries  m»y  also  be  resorted  'n  w^ih  wliniilny  (a 
store  electrical  eaergv  « lien  it  cannot  he  utilisol. 

In  thus  accojipll-nin^  the  work  of  a  larui  from  a  central^ 
power  station,  cons'dcraLle  saviags  of  plant  and  ialx<ur  may  be 
eflcGled  ;  the  engine-jx>wer  will  be durtiy  required  for  diy  work, 
and  itsnigjit  work  fur  ihe  purpoies  of  eiectro-boitimllure  will 
Ik  a  ceeoadaiy  utili  aiiou  uf  the  -iil-Mirhmoit.  inrnlrfn;  little 
extra  ex|«ase.  At  the  --aii  e  time  the  means  ore  piovided  of 
li^htin^  the  ball  and  kbrul  beiics  in  ihe  m^st  i^eilect  aumnertaBd 
of  probudng  effects  in  laodsoape  ^aidcaing  that  am  atrikingfy 
beautiful. 


THE,  ELECTRICAL  DISCHARGE^  ITS  FORMS 
AND  ITS  FUNCTIONS^ 

VL 

A  MONG  the  varic  ns  circumv  lances  ^^  hicli  combine  to  determine 
(be  character  of  the  ducbargc,  one  of  ihe  BMst  important  is 
the  size  of  the  negative  terminal.    And  in  this  respect,  as  well  as 
in  others,  Ihe  negative  diflers  fundamentally  from  the  positive. 
If  the  nei^ative  Le  hmall,  not  so  mueh  in  coui(:ariaon  with  the 
|KMiiive  as  in  alaolute  magnitude,  nnd  ;  c-ha)  s  al  o  in  rtfereace 
to  the  diameter  cf  the  tube,  the  tube  will  nfltrr  great  "fmirt- 
ance,"  as  it  is  termed,  to  the  (Mtssage  of  the  dischargBi    On  the 
other  hand,  if  the  neg^i live  be  large,  the  discharge  passes  with 
I  comparative  case.    In  the  first  ca>c,  even  when  the  discharge 
\  lasie*,  >tri!e  are  formed  only  with  difficulty,  if  at  all;  in  tot 
I  second  tbey  are  readily  formed.    ThU  may  ea- iljr  Le  shown  Iqr 
using  a  tube  with  one  small  and  o„c  I.irge  termiiM>,  which  ma 
lie  used  altemaiely  as  positiv<:  nnd  .^s  i.ei^ive ;  or  hj  a  infae 
',  having  a  negative  terminal  of  variuldc  length. 
I     The  :ame  de[  cndence  oF  striatirvn  upon  ihe  tiaeef  the  Begn- 
'  live  u  :ty  be  thown  in  ihe  cise  uf  a  tulje  with  .1  nt^^ive  terminal 
<  f  h.-ircly  sufficient  size.    In  xhh  ca^e,  il  the  tube  be  tattchcd  by 

I the  I'  1   I  (an  operation  which,  as  will  be  hereafter  exiJaiaed,  is 
e<|u  .  ..c  ,:  to  enlarging  the  negative),  strisc  wilt  be  hroughl  oat 
,  clear  and  distiact,  while  without  this  a  sislance  they  appear 
I  only  in  a  confuted  and  irregular  nunnrr. 

I Other  charaderiitic  features  uf  the  negative  terminal  would 
deserve  nor  attention  if  time  |iermittcd  Thui:,  the  well-known 
lihenomeiaoftbato-calkd  "Moliztute"  (or  tul«  divided  into 
I  compartments  by  dkphngms  furnikbed  with  narrow  pipes 
leatling  from  one  c<^mp<srtff  e  it  to  the  next,  and  all  pointed  in 
one  direction),  show  that  a  smai:  aperture  will  tenre  as  a  nega* 
live,  tut  not  as  a  po>itive  terminal,  'iliis  property  h.is  been 
i^eneraliHerl  by  G  ddstcin,  who,  using  as  a  negative  terminal  a 
cylinder  of  non-condnoting  substance  pieeeed  with  fine  hakr« 
reproduces  all  dm  phanomawa  appwlaining'  to  an  oudmaiy 
meiallic  negative. 

And,  even  apart  frotn  the  pheooamna  of  vacanm  tubes,  it 
would  not  Ite  difticult  to  a<!duce  instoncat  showiag  the  import- 
.mcc  of  the  size  of  the  negative  termhml  in  electrical  discharges 
g(?nrrally.  Of  these  1  wdl  now  mentim  only  the  latent.  In 
rnakin:>  siimc  modifieatinns  of  Plontt  biittcry  M.  de  Porzer  bo-s 
f..und  that,  if  the  nrg.TivL-  rlrctrode  be  mode  of  a  plate  of  lend 
of  half  a  millimetre  11.  ir  .  ..iie  s,  and  the  positive  of  one  of  two- 
thlrtls  of  .1  millimetre,  bat  the  for.ier  donl  le  the  sire  of  the 
latter,  great  advantage  arises  from  the  greater  sire  of  the 
nmlive.  1  he  di- charge  fr>  m  a  battery  haviog  a  negative  double 
aslBge  as  the  positive  la- ted,  00  un  average  of  several  experi- 
ments, for  an  hour;  while  thii  frcm  a  hattenr,  ;n  which  tie 
sizc^  of  the  dectrode>  wrre  nverscil,  lastc-l  only  half  an  hour. 
The  effect  of  a  battery  with  electrodes  of  equal  Uk  appears  1 1 
have  1>een  intencediate  to  tkal  of  the  two  othm«. 

Ki  >m  ihese  (ihrmmena,  and  estiecia'ly  from  those  of  the 
rr,o\  i     ivniiiii  il,  :is  n cll  OS  from  Other  considerations,  it  nppcam 
tlini  the  .^incral  ooiifi^uratinn  of  the  discharge  is  mainly  deter - 
ii.incil  ai  tlic  negative  terminal. 
Ill  i  i  Wr,  h  .ucrer,  to  experiiaent  with  any  hofc  of  progrem 

'  A  Lici-.trc  ai;liverci.l  teforc  the  British  AuodxtioB  ai  York  OD  September 
s.  iMi,  by  WilUm  Sfotiiswaodr,  D  CL..  LLJX.  Pwiiism  «f  *e  Kefsl 
Sadsty.  CVanimed  nsn  p.  5St> 
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in  oar  knun ledge  of  ihe  nature  and  i  ofiratuii  of  the  JU- 
charge,  wc  ou^ht  Ui  Ik  in  a  [x>sitlon  to  modify  the  discharge,  so 
U  to  compare  it  under  difTrrent  circumstances.  The  mdhrd-i 
hitherto  usually  employe^l  fo.  thi-.  object  have  bcca  an  alteration 
in  the  gas  useil,  an  alteration  of  the  pre--surc,  and  a  diversity  of 
figure  in  the  tube  or  in  its  terminals.  Of  the  general  character 
of  the  chanj^es  due  to  such  alteration-,  we  have  already  seen 
somelhing.  Bat,  besides  these  alterations,  which  are  <  f  a  struc- 
tiini  or  instrumental  character,  it  is  also  desirable  to  operate  on 

•  dischirgc  actually  in  tramilu.  One  of  the  lucthod.-i,  in  fact 
the  only  one,  employcii  until  lately  is  that  of  the  magnet,  which 
was  uhcU  as  long  ago  as  the  time  of  Grove,  llucker,  and  other 
early  experimenters.  It  Ls  well  kuuxv  n  that  a  tiia:.:iict  u  ill  dis- 
place a  movable  conductor  when  carrying  a  ciirrctit,  according 
to  laws  established  by  Ampere.  The  same  i  .  tivic,  in  general 
terms,  with  respect  to  a  discharge  travcr-ing  an  cxhiusTed  tube. 

Thu-,  in  the  tube  now  l>cforc  you,  you  will  see  that  when  one 
pole  of  a  magnet  is  prc-cnted  t  >  the  tube,  the  discharge  is  ! 
thrown  to  one  side  of  the  tube  ;  and  when  the  other  pole  is  so 
prt^tntfii  ■.lic  discharge  i^  thrown  lu  the  other  side.  The>e  two 
njain  tealure>,  however,  very  inadequately  describe  the  actions  of 
a  magnet,  which  in  fact  operates  separately  not  only  upon  each 
stria  as  a  unit,  but  even  upon  the  various  parts  of  a  stria  in  such 
a  way  as  to  defonn  it  a^  well  as  to  displace  it.  But  they  involve 
the  main  characteristics  of  the  magnetic  action,  and  mu^t  suflfice 
on  the  pmcnt  ocobion  to  show  that  in  the  magnet  we  have  a 
powerftil  ioatnunait  for  examixing  the  properties  and  functions 
of  the  discharge,  even  (if  the  tcna  nuqr  oe  permitted)  in  the 
living  specimen. 

The  other  principal  Modoof  operating  on '  the  dbeharge  con- 
iittt  in  reducing  it  to  irtwtl—twen  Mlled  die  "  tcniititre  alate  " ; 
i.e.  toastaMiaiAtttheiMailiMi  of  the  hmlBoaiqrlinliMsted 
by  theanma^of  ■condndtBrtolhitBbai.  For  the  dilrib  of 
an  eiinfiMaial  loveatigatkn  iato  the  phciwriMi  of  tUa  state, 
«ad  n  diaeoaBoa  of  Oe  oooehiaioaa  that  au9  be  dnwa  Oerafiraim. 
theiMdorbicAmd  to  the  Fk&mfkM  TivmaetMU  of  1879 
aadiStOb  BntdMMbwingrananaaa^aimtoconv^aaaM 
aollon  eff  dM  mafhod  and  ita  libiiaa.  SenaidTCaess  is  produced 
hf  hieakiflf  die  circnit  with  a  about  mtcrral  of  air,  or,  as  it  is 
nanal^  deaoilM^  bjr  intarpoiinB  an  **tir-9puk  "  in  one  Ixaach 
of  die  dKoit,  m  eilbcr  that  leading  from  the  poddvc^  or  4n 
that  leading  frain  flw  n^2adve^  terminal  of  the  machhie  to  the 
tube,  or  by  otherwise  rendeiliv  the  discharge  intemittent  The 
eflaet  of  this  is  to  diadiarge  the  dectricit/  discootinuotisl^,  so 
ibak  tnm  time  to  time  there  passes  into  the  tnbe  a  comparatively 
laife  qnantity  of  electricity  at  a  higher  tension  than  wi  uld  other- 
wise be  the  case.  By  this  means  ihe  gas  in  the  interior  of  the 
tnbc,  or  perlups  the  interior  surface  of  the  tube  itself,  becomes 
>  moBKntanly  clnrged  with  electricity,  thus  creating  an  electric 
ten-ion,  which  may  be  disdtamd  or  "relieved"  1^  a  dtvplace- 
ment  in  the  electricity  on  a  OMMoetor  bmghl  near,  or  i:\  contact 
with,  the  tube.  This  causes  or  permits  a  discharge  from  the 
interior  of  the  tube  itself  of  the  electricity  of  an  opposite  kind  to 
that  with  which  the  tube  itself  is  chargoi.  If  the  air  sparl(  is 
on  the  poailive  side  the  charge  on  the  tube  is  positive,  and  the 
fdiaf  amative,  and  vice  vtrtA,  From  this  it  follows,  as  mij;ht 
have  bees  expeeted,  that  the  eAel  of  the  relief  on  the  visible 
diaeharga  is  difierent  in  the  two  case-.  In  each  case  the  part  of 
the  inner  smrface  of  the  tube  nearest  to  tlie  eoodnctor  acts  as  a 
fuesi  terminaL  As  a  general  rule,  with  a  positive  air-spark,  the 
relief,  l>eing  negative,  tends  to  produce  a  dark  space,  and  thereby 

«vea  the  appeannce  of  a  repulsion  of  the  luminous  column, 
^itb  a  negative  air-spark  the  relief,  lieing  positive,  tends  to  pro- 
dueeaatria;  it  thereby  causes  luminosity,  and  gives  an  appearance 
of  attraction  of  the  luminous  column. 

The  appearance  of  the  luminous  column  when  produced  under 
the  action  of  an  air-spark  is  luunlly  amorphous  or  unstratitied, 
although  this  is  not  always  the  case.  In  the  case  of  a  positive 
air-spark  the  column  is  more  or  less  constricted  and  t  inimed  to 
the  central  part  of  the  tube ;  in  the  case  of  a  ne^ja'tve  air  snark 
it  Ls  more  diffused,  and  usually  fills  the  whole  dianuncr  of  the 
tube.  This  is  doobtlesa  due  to  a  gradual  discharge  from  the 
sidcsofthetabcaodlalaaeeaidanee  wUhwfaathaa  bacnaaid 
above. 

Under  suitable  circumstances  thi-  relief  discharge  may  be 
made  to  bring  out  artificial  strix  from  an  amorphous  discharge, 

•  the  position  of  the  stri»  depending  upon  the  character  of  the  air- 
spark  n-cd,  The  positions  occupied  by  strfx  in  the  one  case 
will  be  occu;  led  l  y  darlc  spaces  in  the  other,  and  lutvtrsA. 

The  facts  here  adduced,  together  with  many  others  based  upon 


a  long  series  of  experiments,  all  tend  to  the  coiclusion  that, 
whatever  the  number  or  form  i.f  the  stri.i;  in  a  stratified  column, 
each  stna  is  to  be  regarded  as  a  physical  unit,  and  that  in  each 
unit  we  have  represented  all  the  elements  of  a  cij.-i|  Icte  <lis- 
charge.  The  form  of  each  stria  is  in  every  c»se  lietermincd  by 
that  of  its  i  rimed i.i'c  ]  rc  lLijL-  s  r,  reckoned  from  the  negative 
end.  Th;^  may  l>e  verified,  among  other  ways,  by  observing 
the  form  of  thu  ucces-ix*  stiiiv  when  di--.'ort'.-d  by  the  influence 
of  a  magnetic  fi<:id.  The  same  research  has  further  e^lab!L'-hed 
the  fact  tbjit  th;  regativc  glow  and  the  haze  behind  it,  which 
terminates  in  what  is  usually  knjwn  as  the  nejfative  daik  space, 
is  a  siria  tuniel  as  it  were  inside  out  by  the  influence,  the  shape, 
and  the  char.acler  of  the  ne^.itive  terminal.  From  the  mode  in 
which  this  ytria  is  connected  with  the  UHaliWI  tamiaal  it  lutt 
been  called  the  "  anchored  stria." 

The  relief  effects,  may,  however,  be  produced  equally  well  by 
connecting  a  ]>iint  on  ttic  surface  of  the  tube  with  the  opposite, 
or  non  air-spark  terminal,  in  tcid  of  with  carlh.  lly  thi,  ::ic.in.s 
we  .supply  a  ch-irge  of  electricity  of  the  opposite  name  to  that 
with  which  the  tu>>e  has  l>een  charged,  and  obtain  a  molt  of  a 
simil  ir  character  (o  that  of  ordinary  relief. 

Alongside  of  the  relief  effects  a'xivc  mentioned  there  is  also 
a  system  of  what  »e  havi  termed  " -.pecial  effects,''  which  latter 
are  converse  to  the  former,  each  to  each.  These  are  produced 
by  connecting  a  point  on  the  outside  of  the  tube  with  the  air- 
spark  terminal  itself.  The  special  cfTcct  with  a  positive  air- 
sjiark  is  equivalent  to  a  relief  effect  w  ith  a  negative  air-spark, 
and  t  ice  v<rtS. 

Lastly,  all  these  effects  may  be  produced  by  mean*  of  im- 
pulsive discharges  to  the  outside  of  the  tube  from  an  independent 
source  of  electricity,  such  as  a  second  Holta  maehiaa.  And, 
mutatis  mutandij,  the  carrespondil|K  eflbda  tUf  be  podwed  by 
this  method  even  on  a  non-sensitlTe  (Kaehame.  Tba  eOMplatca 
the  entire  cycle  of  plienonuna  due  to  impulsne  aotko  «4  extra. 

The  cfaaracter  or  these  ctfaeta  being  known  once  for  aD,  this 
impulsive  action  may  tie  naed  as  a  test  of  the  nature  of  a  dia* 
charge  ((.«.  whether  positive  or  negative)  passing  through  agivcM 
tnbe.  For  example,  we  may  experiawitalfy  verify  in  th(  case 
of  a  coll  di- charge  what  miglit  haie  beea  anticipated  on  the 
nrindplbi  now  ealaUiahed.  Sadi  a  diaduqp  ia  in  fact  equaUy 
tntennitleat  firom  boUi  ends.  Then  b  leaaon  whv  either 
terminal  dxmld  be  regarded  as  the  air-sparlc  terminal  rather  than 
the  other.  Hcnea  we  nii^  eipeet  diat  the  diadiaige  wooM  be 
positive  direivh  abont  one-half  of  the  tube,  and  negative  through 
the  remainder,  with  a  neiWal  acne  lietween  them.  And  snch 
provea  to  lie  the  case.  Bnt  more  than  this,  if  wc  attach  a  small 
conden*er  to  ^Uier  terminal  of  the  tube,  so  as  to  tone  down  tlie 
impulsiveness  of  the  ditchaige  at  that  end,  we  can  thereby  alter 
the  proportion*  of  the  positive  and  the  nentive  parts  of  the 
di-chor^e  and  shift  the  poaitioa  of  the  ntntcalioae at  will. 

llic  dLstinctive  character  wbidi  Hia  thna  penibleto  convey  to 
Ihe  whole,  or  to  the  two  parts  of  one  and  the  same  discharge, 
naturally  leads  us  to  examine  whether  it  be  not  possible  entirely 
to  separate  one  from  the  other,  and  to  produce  wluU  may  be 
called  a  unipolar  diaeharge.  And  this  in  fact  m^  be  done;  by 
connecting  the  one  terminal  of  the  tulie  through  an  air-spark  to 
one  branch  of  the  circuit,  and  by  leaving  the  other  disconnected, 
we  may  pr  duce  a  discharge  whicli,  having  plunged  blindly  into 
the  tube,  and  finding  no  rcsjx>n.-c  from  the  other  end,  retunis 
upon  itself,  and  finds eait  by  the  «  ay  by  which  it  came.  Tht  uni- 
polar disdiaige  is  essentially  intermittent,  and  tlierefore  sensitive ; 
the  positive  i*  conical  in  form  and  tapering  towards  its  end  ;  the 
I  negative  is  broad,  and,  so  far  as  it  extends,  it  filK  the  entire 
width  of  the  tube.  Lastly,  two  unipolar  dts^iges  of  the  mine 
name  can  be  i  roduced  in  the  same  tube ;  th^repd  one  aaotlM't 
and  « arh  returns  like  a  single  one. 

From  these  experiments  we  conclude  that  the  independence  of 
I  the  discharge  from  each  terminal  is  so  complete  that  we  can  at 
will  cause  di-charges,  from  the  t«o  terminals  to  be  equal  in 
intensity  but  opposite  in  sign  (as  in  the  ca.se  of  the  coil), 
or  of  any  degree  of  inequality  (as  in  the  case  of  the  coil  with  a 
small  condenser).  Or  we  cm  cau^e  the  (lischarge  to  be  from 
one  terminal  only,  the  other  tcrniin.-vl  .icling  merely  receptively 
(as  in  the  case  of  the  rur  s]>ark  di  chp.r;;c;  ;  or  w  e  can  cause  the 
di-chargc  to  pass  Iri  ni  one  terminal  only  and  return  to  ;t,  the 
other  tcrminiil  not  taking  any  jiart  in  the  discharge  ;  or,  finally, 
wc  can  make  the  t«o  terminals  jxmr  forth  independent  dis- 
charges of  the  s-amc  name,  each  of  which  passes  Itack  through  the 
terminal  whence  it  came. 
One  of  the  most  important  consequences  which  follows  from 
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these  cODsideimlions  is  that  the  discharge^  at  the  two  terminals 
of  the  tube  are  50  far  independent  as  to  be  primarily  deter- 
miniri  each  by  the  conditions  at  ii<  uwu  terminal,  and  only 
in  a  secooidaiy  d^ee,  if  at  all,  by  the  conditions  that  exi^t  at 
the  oppodle  ternunaL  And  ^ince  the  difcharget  are  not  neces- 
aariljr  the  sune  at  both  terminals  the  lu'ic  mu'^t  cnnt:iin  free 
cfaargei  at  diflterent  tinie<.  A  tube  is  therefore  r.  .:  ]r,.e  a  con- 
ductor, but  Is  an  Independent  electrical  system,  holding  mndi 
the  .same  po-ition  as  the  aii^fCMcl  in  a  forcing-pump.  All  the 
electricity  that  goes  into  it  goes  out  l^ih  but  thb  is  true  only 
when  we  consider  the  whole  diflehwgs  nron  the  bc^nnii^  to 
the  end,  and  it  may  not  be  trae  even  approsimaiely  during  a 
small  finite  time.  This  iadependence  of  the  diiicharge*  from 
the  two  tenninah  b  the  cf  etoetrictar  through  rarefied 

Sses  dissipates  the  error  of  seeldiig  — akpiw  >n  metallic  con- 
dion ;  and  shows  that  any  obedience  to  ngnlar  law^i  as  to 
ehlHlce  of  potential  as  we  proceed  along  tte  Mibe,  resistance, 
&c.,  most  arise  from  the  fact  that  the  effects  BMaswcd  are  really 
average  eflfect*  over  an  interval  of  time  very  long  conpared 
with  tne  duration  of  the  indtvkltial  discharges. 

The  importance  which  attaches  to  the  negative  end  of  the 
discbarije  has  led  esperimenlers  to  examine  whether  the  features 
appertaining  to  it  could  not  be  stiU  (nither  enlarged.  And  the 
only  thing  requisite  to  carry  the  experiments  to  n  limit  was  .in 
Instrumental  method  of  improvinj'  the  vacuum  ti)  the  dc^^rcc 
raquired.  This  was  furnished  by  Mr.  Crookes'  refinements  on 
(he  Sprengel  (Tump.  la  a  series  of  mc»t  remarkable  expcri- 
aents  he  nas  shown,  as  mentionel  above,  not  only  that  the 
striated  column  may  be  reduced  to  zero,  but  that  the  anchored 
stria  itself  may  !«  so  driven  liacU  that  the  blank  space  in 
question  may  be  m.idc  to  occupy  the  entire  Icngrh  of  the  tube. 

When  an  exhaustion  >ach  as  that  described,  or  an  exhaustion 
nearijr  etjoal  to  it,  has  been  reached,  a  phenomenon,  previously 
ttOttoedt  bat  not  before  made  the  .subject  of  serious  inquiry, 
nreients  It  df .  Certain  parts  of  the  interior  surface  of  the  tube 
MOOOM  huttinous  with  pho.spbore!>cent  light.  The  colour  of 
tUs  ]%ht  depends  on  the  nature  of  the  glass,  and  not  iu  any 
way  on  the  nature  of  the  residual  gas  within  the  tube,  nor  on  the 
i^ubstance  of  w  hich  the  terminal  is  made.  With  German  glass 
the  phosphorescent  licht  is  grcon,  with  English  glass  it  is  blue. 
But  the  portion  of  Uie  gl.iss  th.u-  rendcr«l  luminous  depends 
upon  the  fjrm  and  pj-ition  of  the  ne-j.itive  terminal.  This 
pltenomenon  i^  >upp  ised  to  tie  due  to  the  .  ireatus  of  gaseous 
particles  shot  off  from  the  neighbourh  j  >d  of  the  negative  ter- 
minal during  the  diM;h.Trgc.  Although  there  is  reason  to  think 
that  the  e  streams  are  an  accompaniment  rather  than  an  integral 
part  of  the  disdiarge,  yet  the  ]Mrticle>  would  seem  to  be  them- 
selves  charged  with  electricity,  in-isnnich  as  their  paths  are 
alceted  by  a  magnet,  ju^t  as  \>  a  mov.ible  eoadnclor  canying  a 
current,  or  a  charged  body  in  rapid  motion. 

Tin-  whole  subject  of  thc^e  strc.inis,  their  power  of  heating 
inct.iN  and  other  sutistanccs,  (he  shadows  ca^t  by  Itodics  inter- 
|>o-<xl  iu  their  jath,  and  o:hcr  pro]>crtics  of  (hciu,  have  l>ccn 
well  and  so  fully  illustrated  by  Sir.  Croakes  lioth  in  published 
itjeinoirs  and  in  a  lecture  before  th;-  Association,  that  it  is  un- 
necessary for  me  now  to  dwell  up  >:>  the  Auhject  in  detail. 

Their  nature  and  properties,  however,  having  been  thus  in 
the  main  determined,  lbe,e  s'.reani-.  have  proved  a  valuable 
auxiliary  in  an  inve^ti^a'ion  oF  "hat  have  been  called  the 
"small  time-quantities"  involved  in  the  discharge.  The  dis- 
ch.irt;c  i«,  as  has  been  alreailv  vhimn,  a  com |>lcx  phenomenon, 
the  vnri'ius  parts  of  which,  although  n  jt  entirely  se|)arable,  may 
be  sho\*n  to  occupy  different  periods  of  time;  an  l  tlie  length  of 
tbe?e  periods  may  l>e  co  npare<i  » i!h  one  another,  and  VMth  other 
known  electrical  phenomena.  \Vc  cannjt,  it  is  true,  make  any 
abwj  utc  df  terminations  of  the  time  ixcupied  in  any  of  thcni, 
bntWL'  iii.iy  -.^ill  fi.ri:  ,1  ;aliU  .>f  relative  m  igniludcs  of  these 
small  '.luie-quantities.  \\\\  I  will  n:>vv  I'lideavour  in  a  few 
words  to  give  some  idea  of  the  iia'ure  if  t lie  e  tjuanlitteSj  and 
of  the  method  whereby  they  ha\  ■  nu-a^ured. 

If  we  take  a  lube  of  nch  h:^h  exiianstion  as  to  cause  the 
discharge  to  becimc  intermit.cnt,  or  it  we  ii^c  a  [xjsitivc  air- 
ipark  of  sufficient  Icnylh  with  a  t  jl>e  of  fair  cvhau-tion,  phos- 
pnorescent  light,  due  to  molecular  streams,  will  Im?  seen  on  the 
inner  surface  of  the  glau  near  the  negative  termiiial.  If  then 
a  patch  of  tinfoil,  connected  w  ith  earth,  be  placed  on  any  other 
part  of  the  tube,  it  will  cause  nCijativc  relief  discharges  to  take 
place  from  the  gl.i!>>  immediately  within  it,  producing  phosphor- 
escence on  the  opposite  side  of  the  tul>c. 
If  any  solid  object,  such  as  a  piece  of  wiie,  should  be  present 


in  the  tube  below  the  poiat  of  contact,  it  will  cast  a  shadow  on 
the  phosphorescence,  precisely  as  in  Crookes'  experiments  with 
the  streams  from  the  negative  terminaL  If  there  be  two  points 
of  relief  contact,  the  same  object  will  tluow  two  shadows*  in 
directions  flonformable  with  radiations  fm  eadh.  To  tlwM^ 
other  experiments  might  be  added. 

A  determination  of  the  precise  directions  in  which  these  mole- 
cular streams  issue  from  a  relieving  snrfiwe  is  not  a  very  simple 
problem ;  and  we  mu»t  here  content  ourselves  with  »howing  that, 
in  the  case  of  intermittent  dischaiiges  at  least,  the  streams  do 
not  issue  normally.  If  a  strip  of  tinfoil  placed  along  the  tabe 
be  used  a>  a  relieving  surface,  the  phosphorescence  takes  the 
form  of  a  -.hcet  wrapped  round  the  tube  ;  if  the  strip  be 
wrapped  round  the  tub  -,  the  phosphorescence  takes  the  form  of 
a  sheet  laid  along  the  tube,  if  contact  be  made  with  the  dnger 
over  a  finite  su.-face,  or  by  a  ring  of  wire  laid  close  upon  the 
tube,  the  phosphorescence  takes  the  form,  approximately,  of 
the  evolute  of  an  ellipse.  In  all  these  cases  the  illumiiutian  is 
somewhat  irregnlar ;  but  the  geometrical  elements  of  whid>  the 
phosphorescent  figure  is  composed,  and  the  sbripes  or  striationB 
of  more  intense  l^ht,  are  always  formed  at  right  aaghs  to  the 
lonjjer  dimension  of  the  contact  piece.  This  being  so,  suppose 
that  we  place  on  the  lube  a  strip  in  such  a  curve  that  the  normal 
I>lane«  to  the  cun'e  will  pass  through  the  tangent  at  the  cofiv* 
sponding  point  of  the  image  of  the  curve,  i.t.  the  curve  on  the 
opposite  side  of  the  tube,  each  point  of  which  is  exactly  oppo- 
site to  a  point  on  the  tinfoil.  In  such  a  case  all  the  striattons 
will  lie  along  the  curve  formed  by  the  locus  of  the  central 
patches  of  pnosphore-cence,  and  the  result  will  be  a  ibgle 
bright  curved  line  of  phosphorescence  without  any  spreading 
out  or  striated  margin.  The  curve  fulfilling  thesr  ooodteions 
will  be  a  helix,  whose  pitch  i>  half  a  right  angle.  Experiment 
confirms  the  anticipation. 

One  tn'>re  step  in  the  study  of  these  molecular  streams  is 
iieccs  ary  for  our  present  purpose,  namely,  an  application  to 
them  of  the  same  method  which  w  e  have  used  w  ith  the  electrical 
discharges  themselves  ;  vi/.  wc  must  examine  the  effect  of  U 
inductive  stream  produced  ab  extra  up  >n  a  direct  stream  doc  tO 
the  disch.arj;c  inside  the  tube.  These  etTccis  may  be  described 
generally     the  interference  of  molecular  streams. 

If  the  finger  hn  placed  u]>on  a  highly  exhausted  tube  through 
which  a  discharge  with  a  pisitive  air-sp.ark  is  passing,  the  pbos- 
phoresC'-ncc  riue  to  the  molecular  streams  from  the  neipUive 
terminal  is  seen  to  fade  away  ir mi  the  place  where  the  finger 
rests,  and  from  a  rcgi  >n  lying  thc.^cc  in  the  direction  of  the 
positive  terminal.  The  effect  is  that  of  a  shadow  over  that  part 
of  the  tube  ;  and  as  this  ]iro  luced  not  by  any  real  intervening 
object,  but  b)'  an  action  from  outside,  v»c  have  termed  it  a 
"  virtual  shadow,"  The  [ilicnamcnon  is  due  to  a  beating  down 
of  the  streams  of  molecules  coming  from  the  negative  terminal, 
by  the  trans\  crse  streams  from  the  ahle  of  the  tOM  hsmfldistCi^ 
within  the  pan  touched. 

The  interference  of  two  moleculir  ^treinis  may  be  furthOT 
illustrated  by  a  variety  of  experimentn,  and  in  particular  hy 
arranging  within  the  tube  a  conductor  of  s  .me  recognisable  form 
— say  skeleton  tetrahedron.  If  the  tul>e  he  touched  at  a  place 
opposite  to  this  object  a  shad  jw  of  the  lalter  wdl  be  formed  in 
the  relief  phi)sphoresceuce  ;  but  if  the  tube  t>e  touched  also  at  a 
point  on  which  the  conductor  rests,  the  shadow  will  be  splayed 
out  in  a  striking  manner.  This  splayintj  or  bulging  of  the 
shadow  is  due  to  the  interference  of  the  molecular  streams  issuing 
from  the  surface  of  the  conductor,  which  then  acta  as  a  MMn 
negative  terminal,  uith  iheoijginnl  rrikf  strosms  iMOinginni 
the  first  point  of  contact. 

With  the  help  of  these  projiertics  we  are  able,  by  coimecting 
a  patch  it  tinfoil  on  the  tulje  with  earth,  or  with  the  nri^ative 
termini]  it  elf,  or  with  a  second  patch  cKewhere  on  '.ric  lube,  to 
detect  the  presence  or  absence  of  a  demaml  for  ne^jativc  elec- 
tricity ;  to  loc^alise  the  main  seat  of  such  demand  ;  and  even  to 
compare  the  electrical  condition  of  different  parts  of  the  tube  at 
the  ame  Mine  or  of  the  same  parts  at  different  time-  daring  the 
very  pa  saLje  <jf  the  discharj^e.  In  this  way  we  approach  the 
que  tion  vf  the   ni,\ll  timc-quantitics  involved  in  the  discharge. 

.\!id,  in  the  first  [ilace,  it  must  l>e  undensto  xi  that  the  whole 
durn'ion  of  one  of  these  intermittent  discharges  is  cimjiri-ed 
within  a  jwri'xl  of  which  the  most  rapidly  revolving  mirror  has 
been  incompetent  to  give  any  acc  uiiu.  It  may  be  in  the  recol- 
lection of  a  few  of  my  audience  that  when  the  discharge  from 
my  great  induction-coil  was  exhibited  at  the  Royal  Institution 
with  tubes  on  a  revolving  disk  the  discharge  showed  a  durational 
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character  as  long  as  (he  coil  alone  irM  and ;  but  as  s,oon  as  a 
Lcyden  jar  was  introduce!,  which  was  in  the  main  equivalent 
to  an  air-spark  id  a  continuous  current,  the  durational  character 
dliiappearexl,  and  nothing  was  visible  but  a  bright  line,  the  width 
of  which  depeadn^  not  npoa  the  duration  of  the  discbar{^,  for 
no  velocity  of  rotation  in  any  way  affected  it,  bat  only  on  the 
wjdtll  of  the  alit  through  which  the  discharge  in  the  tube  wa!i 
SMB.  Bat,  notwithstanding  the  extreme  rapidity  with  which  the 
dudtarge  is  efliected,  our  experiments  have  alreatiy  <ihown  llttt 
the  spark  or  disGhai);c  u  a  complicated  phenomeiioii,  the  varioos 
parttof  iriiicli  talte  placa  in  a  oertain  order  or  sequence  of  time  ; 
and  that  in  viitna  oF  fUa  sequence  we  have  succeeded,  at  the 
various  pressures  iMHjMiwd  within  our  range,  in  aflccting  and 
nodifyi  >g  it  mirmuihk  This  xu^eeated  th*  idtt  that,  altbou^ 
the  aufaiMt  is  ■URMudcd  with  diOiahiei^  it  ndgte  Mitt  b« 
postdU*  to  fom  aooM  wlatiTe  eitiaale,  at  aB  of  ^ 

time  oecHjdad  by  the  vatioat  parts  of  which  the  whole  pheno- 
IMBOB  is  aanipMad.  Aadin  finlfilmiittif  tlnthcfiallomifare 
aeiBw  of  the  eoaclBdoa}  to  which  wa  have  beea  led. 

The  tine  occupied  IB  the  passage  of  alaetariei^  of  cithar  name 
along  the  tube  is  ereato  than  llwt  o?f"r**d  in  K*  |Miiiaii,o  aioBf 
an  ecpul  length  oTwiie; 

Tms  nuy  be  shown  by  oonncctiaB  nMitaHtrallj  a  pieee  of  tin- 
foil near  the  air-spark  tcminal  with  anotlMr  Bcar  Oe  distant 
tenninal ;  for  it  i<  then  seen  that  the  fwmcr  dcriwa  as  moch 
relief  fmtn  the  latter  as  if  the  latter  were  not  on  Ae  tabc.  This 
shows  (I)  that  at  the  time  when  the  deetrie  distnrbanee  raadMd 
the  Beam  piece  of  tinfoil  the  nore  dbiaat  pieee  was  naalbcled, 
and  (2)  that  the  di  turbonoe  propegated  aloof  win  rtachad 
the  second  piece  bcf  >re  the  arrinl  of  the  same  distBrbaBse 
propagated  within  the  lahe. 

The  negative  diM^arge  eoeB|Mei  a  period  greater  than  Aat 
required  by  the  (lanicles  composin;  the  molecular  streams  to 
traverse  the  len^h  of  the  tube,  but  comparable  with  it. 

Proofs  of  thii  proposition  are  to  b:  found  in  the  plienoniena 
of  vitiuU  sbadowii,  and  in  Cither  instances  of  the  interference  of 
mslccular  streams ;  hut, oatittiag  detailed  experiment*,  the  gene- 
ral aigwaent  on  wldA  meaibove  conclusion  is  ha<ed  is  as  follow*  : 
If  two  molecnUr  streams,  one' issuing  with  positive  relief  from 
the  side  of  the  tube,  the  other  eomfaig  from  ilie  n^ative  ter- 
minil,  ^how  si,;ns  of  interference,  it  is  clear  that  the  fomwr  of 
'.hese,  which  certaiiil}-  started  first,  must  have  continued  to  flow, 
at  all  ev  n(->,  until  the  arrival  of  the  htter. 

The  time  occujwed  by  the  passage  of  electricity  of  either  name 
along  the  tube  is  incomt«rably  sliorter  than  that  oocoptod  by  the 
cini.-isioii  tif  the  molecular  streams,  or  (wluit  it  the  saaw  thing) 
the  Uoie  uccapied  by  the  negative  discharge. 

Ill  sup.-ort  of  this  conclusion  we  have  lime  only  to  mention  a 
single  txperimcnt.    If  two  pieces  of  tinfoil  omnectcd  by  a  wire 
be  placed,  lint  tic.ir  ilit  iicg  itivc,  the  other  near  the  positive  end 
of  a  tulw  thrri\ij;h  which  a  nc',fative  di-charge  with  a  rather  long 
«ir  >(i.ir!,  is  ii.is-in^,  the  firmer  mi'I  sh  u  rcli-f  (pisitivf)  cfTecls, 
the  Utiii  -jicial  Inrg.itive)  effects  ;  but  no  phosphfTrsccnee  will  1 
be  causril  .1;  liie  htter,  h  iwcver  1  jn^'  tin-  air- -[..-vik  Uscil.  When 
the  sccmii  jialch  is  lifted  i.lT  the  tu'.c  and  |  laced  U|y.n  another  1 
through  which  no  current  is  passin pho>])h[>re  cencc  is  inimc-  ' 
diatclv  pri^-liiced.    The  expl.innfi  m  nf  this  appears  to  he  as  | 
full  ws  :   li.c  negative  electricity.  Imr-tinK  '"'o  the  tuhe,  sum-  j 
mun»  all  tin-  |  osiiivc  which  it  cm  draw  fmin  the  tinfoil.     'I'lii.  1 
is  nn^M  crcl  .0  |.  oniiitly,  rii.T.  ihc        tu.  imlch  pvc,  «,..  to  the 
first  tliiDii^li  thu  ine«liuij  of  the  wire  nil  the  positive  Ih^t  it  can 
yield,  or,  w  iich  is  the  same  th'n,',  draws  off  from  the  llr  !  all 
the  negative  lh»t  it  an  olilain  ;  and  th  s  is  done  Ix-fore  the 
advancing' ii'-v'.itive  reaches  t!i-  distant  patch.    But  so  ra|  idly 
doe.  the  i.ii^Mtivc    dvance.  tint  it  reaches  the  distant  jntcii 
before  the  in  ilccuLir  strcar..,  have  li.nJ  lime  to  flow  from  the 
latter  ill  ;i  Milii, icot  -tre.im  t  >      idnco  ]  h  isphorc-fccncc  :  and  i: 
Mcbe.s  It  111  time  i  1  revol  e  ihe  -u|vily  of  }K>silive  to  the  nearer, 
and  to  dra.N  lack  the  --iipiilv  of  iiq;ii;vc  which  would  have  conic 
to,  aud  willi  it  the  nn  Uxulir    trcams  which  would  otherwise 
have  flowctl  Iroin,  (lie  fn 'liicr  |>itcli.    When  the  second  oatch  is 
placeil  on  an  in<le(>eiidcnl  tube,  where  no  such  rrv.  cAtinn  i% 
possible,   phoKphorcs.xnce  .actually  appears,  sbowing  that  the 
revocation  n  n>  mere  supjK>.iii-jn,  but  a  red  jihenomcnon. 

Fran  the  la^l  two  laws  it  follows  as  a  conseqoeace  that  nega- 
tive deetricity,  and  therefore  also  electaeil^  Of  aithar  aaflM^  in 
the  tnbe  oiuruos  the  molecular  strcoins. 

We  may  now  fairly  ask  whether  the  ;ilicn  ;mcr,a  i\li;ch  we 
havabeen  atadving  liavc  any  counterpart  m  the  larger  o|ieration< 
of  aataae  wbh^  are  (oiof  on  anmed  ns  aad  whether  the  eon- 


cliuloot  to  which  we  have  been  led  afford  any  explanation  of 
obsemd  faelt?  Many  natural  phenomena  doubtless  fundamen- 
tally depend  upon  electricity  -,  how  many  wc  hardly  yet  know. 
But  tbore  are  two  in  particular,  namely,  lightning  and  the 
aurora,  which  are  unquestionably  electriod,  and  who^e  corre- 
spondence with  tlie  spark  proper,  and  with  the  diadiarge  in 
rarefied  gases  respectively  has  oftea  beea  noticed.  Ob  Iheae,  1 
venture  to  oilier  a  few  remarks. 

TeiBy  that  both  of  theee  |Iwboib«ib  are  dependent  oa  the 
dectiksl  Hale  of  the  almepoere  it  aot  saying  much;  both  fiv 
other  reaauHt,  and  cspedalhr  becaaae  we  da  not  luww  Bpan  what 
atmospheric  dectridtr  itidf  depcndf.  But  it  U  dear  that  U  is 
to  a  Itavwledge  of'  the  diateilMtioB  of  such  electricity  that  wc 
mu  t  loohfora  proKbnate^aiwel]  at  an  approximate,  explaaatkw 
of  thefiacte. 

Ib  a  thuoder-doud  we  have  an  aggregation  c>f  aquc  jus  uartidaa 
small  enondi  to  maafai,  temporarily  at  leaat*  snspwirifd  in  the 
air.  AUot  dMic^  it  weald  appear,  are  dnularfyelcfitxified,  aad 
tw  Aeir  nmtnal  n|wlsiaB  are  reetiained  froflt  fonhcff  coalesceBBfc 
qrthcir  presence  the  graaad  bdow  thedond  beeoBMs  hidie- 
tivdy  dectrified  in  Ihe  opposite  seme ;  aad  as  aooa  aa  ibedoad 
h]r  Iti  BMtion  ooBies  withu  sparking  dtftance^  or  bjr  an  inercaat 
of  its  cbaiTO  attaint  tulBdeirt  temiaa,  a  spark  dischir^e  takca 
pUce,  «  hich,  as  we  have  taca  ahoee^  U  a  flash  of  lighimng.  A 
similar  action  may  natnialljr  lake  place  lietween  two  clouds 
oppo»ite<y  electrified.  The  dectricd  tension  required  for  a 
m«h  of  lightning  isof  conrte  enonnou*.  It  has  1  i  cn  calculated 
that  in  order  to  produce  directly  from  a  battery  of  ihc  moit 
favoacable  construction  a  spark  of  42  inches,  etjual  tu  iliat  givea 
from  my  great  indaction-c  il,  from  60,00010  ioo,ooocells  would 
be  ttecessary  :  while  far  a  flash  uf  lightning  a  mde  long  not  le>s 
titan  3,500,000  cclK  would  be  required. 

In  Mune  interesting  cxpcrimen'>  on  water  flowiiw  from  a  small 
orifice  in  a  dstcm  Lord  Kayleigh  has  found  that  tM  liicaUng  of 
the  contitraous  column  into  drops  is  chec^.e  1  by  ctMnmunicaluig 
to  it  a  small  chai^  of  electricity  ;  but  that  it  is  promoted  bf  a 
lar^e  charge.  Wc  may  imagine  with  hiui  that  ftamitfain<t  of  ilw 
same  kind  lale^ ;  !  ice  in  the  cloud  ;  and  th.t  before  the  rta>h  the 
aqueous  particles  are  kept  apart  by  mutual  repulsion  due  to  tbdr 
being  all  liiohly  rhirgcd  with  electricity  of  the  same  name  ;  lutt 
that  after  the  fl  ish  ih«  y  arc  left  either  without  ch.irt;c  or  with  so 
slight  a  chari;e  as  to  promote  their  coalescence  aud  'lieir 
consequent  fall  in  the  form  of  rain.  Tlik  wouli  lie  an  ex  plana - 
tion  of  the  uell  kn^wn  dowaponr  whidi  fteqacBlljr  oecnii  after 
a  lla-h  of  lijjhtninf;. 

There  is  more  ver  another  form  of  li;>litniog  to  which  the  dis- 
charge in  our  vacuum-1ul>es  ofiers,  to  -ay  no  more  of  it,  coi.sider- 
alilc  aiialo{;y,  na  ncty,  that  commonly  known  as  liali  bghtiiiii/. 
The  appearance  of  ball  lightning  is  de  cri'ieil  .-it-  ih.-.t  of  a 
luminosity  or  I  all  of  fire  moving  generally  t  ^w.oils  1.  c  1  utd.  in 
a  direct  i  111  more  or  les^  obb<|ue.  and  disappearing;  in  1110  t  case* 
before  rcnii.ini;  the  umi.  In  some  tulies,  the  exhaustion  of 
wliith  IS  vety  ni  Mietaie,  'ay,  having  a  pressure  of  sevc.-al  uiilli- 
iiH '.i  ■>  of  iiii  icuiy,  i-  Inpi'cns  not  only  that  the  Mocl.^  of  !.;^ht 
lermrd  ciiii'ii--  I  v  Mr.  1 'c  l.a  Rue  a'e  fornu-il,  I'l.il  nisi  that 
these  catiti' s  tiavcl  al  >ng  the  tul>e  from  the  iimiiLMi  ilc  neij;h- 
bourliKil  of  tlic  ;i<isilivc  teriiiinal  ti  a  I  iiiic  i'osi.^iicc  i:i  the 
direction  of  the  ii'-j:iitive,  and  then  (iis:i|  ;.t  .ir.  ]i  would  .-660) 
nut  unica-onaMc  to  snp;  o«e  tli»t  ball  li^hluiiig  i  -  due  to  condi 
ti.in  n  .t  <l;-s:mil.ir  to  tho-e  of  suJi  tulic*,  namely,  to  a  di  cUarj^e 
occurrini;  ui  tin  upiKr  rct;i  'ns  of  the  air,  at  an  elevation  of  |icr 
haps  iMcnty  luile-,  niori:  or  less,  where  the  pre-,  u re  is  moderate, 
that  i^  I  >  'ay,  j;rcalir  than  that  nmler  which  an  aurLr.il  like  di»- 
pl:»y  cmlii  lale  ]>laie,  and  yet  Ics^  tlun  thit  »hi:h  "OuUl  give 
ri^e  to  .1  tine  >,  ark  or  ordinary  tla-li  of  liyh  nin^.  .'\Dii  if 
farther  we  efh-et  the  liischarj^e  in  the  t\i'ie  tiy  ilie  (iradual  out- 
]>ouriii[;  of  electricity  from  a  chirked  I  eyden  battery,  •  r  o  Wr 
conden  er,  lhr<in);h  a  siuialile  re  i.t  nice,  or  if  we  use  an  imiut 
lion-c  dl,  then  th^  condcn-er,  or  cod,  will  renrcseal  the  ih.vi;etl 
cl  ud,  or  i'o-iioTi<pf  the  almiysphere,  frfim  winch  the  phen  unemn 
]voceed^  :  aiid  the  analogy  will  |ierhaps  be  considered  Hilfacicti'ly 
clos?  to  re  dcr  farther obaettatioBS  la  proof  ordiepraaf  of  the 
theory  dt;iiable. 

1  ct  u>  no'.v  turn  1  >  the  aurora.  Snf  cient  fxpeninents  itave 
been  ni  de  this  tv.  ning  to  sho  v  ihn'  tlie  discharj^c  iiirjr«l"ied 
gases  tliffers  from  that  in  ga.'ps  at  hi^  ler  j  rc-siire^  ;  and  thul  the 
diffcience  corresponds  exactly  to  tint  obsersed  between  the 
difrtt«e<l,  (,'fii'Ie,  and  flickerinj;  play  of  the  aurora  the  swdden 
craOiiiij<  v|iark  of  a  (lash  of  lightning.  It  is  also  abundantly 
dear  ibat  at  aa  deiatioa  of  tweaty  or  thit^  ailro  above  the 
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caith't  raiface  ibe  atmospberic  rarcfactiaa  biim  be  meb  M  to 
coo  vert  wb»t  wxrald  be  lightning  at  a  lower  Icve  into  11  di*ehng9 
■iaular  in  the  main  to  that  in  a  vacuum  tube. 

Fonber,  it  is  an  ascertained  fact  that  a  difference  or  electrical 
aomditiaB  in  difTcirat  portions  of  tbe  Rtmoaphere  often  prevail*. 
We  have,  therefore,  not  nnfreqwiMly  pre^nt  in  regtotis  at 
madmkt  elevations  aaj  from  tweolx  to  b(ty  railes,  all  the  con- 
ditiom  Beoe»aT7  for  the  pruJuctlon  of  an  auroral  dicplny. 

Ani  nit  only  lo^  hot  oar  experiments  enable  ns  to  determine, 
at  all  events  appruKlmately,  some  limits  of  elevation  \Uihin 
which  thus  phenomenon  can  OCCttr.  and  thereby  to  check  the 
twy  diTergent  e^ti  rales  of  tbofcirne  have  ob-er»eil  it.  l->ti- 
■■la  of  the  altitnde  at  which  the  auroral  dischnr^e  t;ikes  place 
have  been  mide  from  simultaneous  <  1>  erv.iti'ius  at  <!i!lcrcm 
points,  and  these  bav«  ranged  up  tu  lii'iy  or  sixty,  and  eve  n  to 
281  miSe*.  lint  even  the  lowc'-t  of  these  appearii  to  he  im- 
probable. The  pressure  at  which  the  reiti»tance  of  air  is  least  is 
•  little  lc»  than  '4  ot  a  uulliinetre  of  mercury ;  and  the  c  >itc- 
[olevatioa  is  ahioal  thirty-eight  miles.  A  vamum  tube 
bjr  hndretl' thousandths  of  an  ainio  phcre  would 
to  tn  elevatir>n  of  a  little  more  than  eighty-one 
aSktf.'  Through  a  bydr  ^>e  1  vaconm  «t  thb  laesnHre  Mr.  De 
La  Rue  faikd  to  ot>uin  a  discharge  with  11,000  cdls;  ■'  nd  he 
uiA-i  that  "  it  inay  be  a>tuiiied  that  at  this  betefat  the  discharge 
moald  he  considerably  less  brilliant  than  at  tnirty-cight  n>ile<:, 
»hoidd  Mdi  occur." 

It  Feem<  to  be  a  well-ascertained  fact  tHR  in  high  latitude'; 
there  are  fewrr  thundeT>tomis  and  more  aurwr.is  than  in  lower 
latitudes.  Thi^  fact  ;>  >ints  to  the  cmclusion  that,  after  a  disturb- 
tbere-di<iti  wuon  of  atmospheric  electricity  is  effected  by 
ss  or  by  the  other,  according  to,  or  rather  in  con- 
of,  the  mrtrorolngical  differences  between  irciic, 
tmnpemte^  and  tropical  regions.  In  e  lder  regionts,  where  the 
■ir  IS  generally  drier,  and,  con'^eqacntly,  a  better  insulator  than 
in  namter,  there  is  less  liaMlity  to  aciiiicbar^e  taking  place  in 
the  lower  and  denser  ftrata  ;  that  {%  tlw*  Is  less  wabitfty  to 
lightning.  Hnt  at  higher  level-,  the  rarefnctioa  may  c  unicmate 
thi^,  and  cause  an  anro  al  di'char^c  t  >  take  pUce  itl^lca'J. 

Tbete  are  other  features  in  which  a  comirariMin  may  l>e  made 
between  thr  aurora]  light  and  vactram  dischar;;o  .  The  e  di^- 
charge-,  nhcu  free  to  arrange  iheuisclves  in  n  ninfnielic  (leli), 
foUow  the  lines  of  force;  the  auriiral  'treamers  npjiear  to  run 
parallel  to  the  dipi'in^  needle.  The  colour  of  vuch  lii-cbarges 
WHries  Willi  tbe  cxhauMion ;  that  of  the  aurora  varie-,  li'-e  that  of 
an  air-mcunm,  from  red  almost  to  white  ;  and  in  t'  c  i'>--«'nce  of 
independent  oli-crv-.-aionstOtheeotitrary,  we  nia\  f.iirly  r  rtri'^Hte 
the  varitty  of  tint  in  the  aurora  partly  to  a  diver-iiy  >{  clewtion, 
and,  coii.rquently,  of  rarefaction  in  the  region  u'lierc  it  takes 
plice,  Init  |<arily  also  perhaps  to  tbe  electrical  oomlitions  present 
anteri  r  lo  the  pa*»iige  of  the  di-charjjp. 

These  and  other  features  of  the  pbcnomennn  r.f  t'l  -  nm  ira.  as 
well  as  (he  kindred  'ubjcct.  of  carih  enrrciu  ,  ii  lurij.mces 
of  the  magnetic  needle,  and  tbe  connection  of  the  uh»lc  with 
loUrndiatiim  as  a  predispming  causp,  have  luc  1  Ur.ju^ht  to- 
gether utuler  one  theoretic  view  by  Prof.  Stukes,  to  whom  I 
am  indebted  for  much  (  f  what  1  have  here  5ai.l  on  the  silbfcet. 

Having  thus  gone  throHj;h,  so  far  as  circumslanc  S  permitted, 
the  experimental  and  intluctivc  parts  of  my  subject,  it  might 
have  been  very  plea'^ant  to  have  ca-t  a^ido  for  a  few  moments 
the  links  which  connect  ".trict  induction  with  uli.i'  maybe  tcro-.cd 
the  fixed  roints  of  ascoitaiiRxl  fact  ;  ao'l,  rcv  .line  l  only  I  y  the 
more  elastic  bonds  rf  scicniific  iiungiuation,  t-i  invc  iniiul^je'l  in 
speculations  atmut  things  ^tiil  lyin^  on  the  l>ordcrii  of  science 
and  of  dreamland.  Rut  I  mtist  leave  each  of  you  to  follow  >iut 
this  vein  of  thou>hl  after  your  own  fa5hion ;  ard,  confinin; 
myself  to  a  single  remark,  I  will  simply  indii-ate  tl.e  direction 
in  which  my  own  thrnghts  on  the  present  -ub-fct  .ire  i  clined  to 
lui  i).  The  reuiarU  Ls  this  :  If  in  the  search  lor  a  ^oIutiun  of  the 
my-tery  of  electricity  there  lie  one  element  more  de*er»in^  our 
at!enti  >n  rather  than  another,  it  is  that  of  time.  We  have  utilin  d 
•his  element  in  r.ur  e5C|>erimeiits  with  the  revotvin;;  mhror  ;  atnl 
we  have  tcuche<l  npon  its  more  »ulrtle  influence*  in  o'.ir  conclo- 
-ion^  ab^«t  the  small  time  fjitantities  in  relation  to  the  dischnrjje. 

All  opcrntioiis  i>f  nature  take  j-lace  in  time.  It  is  in  the  time- 
fequence  of  ph-ise',  often  appnrcnily  -imultaneous,  hut  in  reality 
■ucces'ivr,  that  we  may  hope  to  -tnke  the  origin  of  inany  com- 
plicated phenomena.  Time  is  the  ccean  beneath  «h>fe  waves 
1  whose  currents  the  f  ecret  fountains  of  truth  are  to  he  snught. 


the  Nereids  and  all  tbe  infinite  forms  of  beau^  n>d  of  bri^« 
ness  which  play  ammd  ow  yooth.  Time  it  Ibe  oeeaa  n«m 
whence  sprang  also  the  steeds  of  Neptune,  typical  of  tbettrngdi 
of  our  more  mature  years.  Tine  is  tbe  ocean  in  arlmae  losGw 
arms  we  fall  asleei\  when  the  son  rinln  low  on  the  boriaon,  aaa 
the  shades  of  ni^  ate  Cftcpivg  Over  the  henTcns^  and  all  imp 
tell  «s  that  oar  eon»e  is  nu. 


BIOLOGY  AS  AN 


ACADEMiCAL  STUDY^ 
II. 


T  T  mav  help  to  the  understandinc  of  iilitt  I  mean  by  a  toand 
method  of  b:ol'    ■  !  leaching  if  I  give  a  brief  outline  of  the 


Time -is  the  ocenn  srkose  mighty  stream  encircles  our  life.  Tn 
•ia  Ike  MMB'wlM  «*«NnttaB  mtfet*'  mv«  Wrth  to  V« 


Vemaasd 


comae  of  study  I  li  - 1  pursue  with  my  students  this  session. 
It  is  bardly  iicce&-  ly  f  r  me  to  Mate  that  this  course  is  derived 
from  Pror.  lluxlc)^.  by  a  wrtuml  proce.-s  tA  dcwcnt  with 
modifieailon. 

In  the  fim  place  there  will  be  some  four  or  tv«  hetwC'i  m  ■ 
connKm  Itowcriiw  plant,  glviiic  neemnt  of  te  oidinaiy 
stnetmeaa seen fij the  nahed  9jt,vi  ill  nicnaoopie unidwNB^ 
of  ila  ^lydologjr,  and  of  the  prooea  of  ib  development.  After 
each  lecture  the  itndealt  wlU  enmine  for  themaelves  tbe  plant 
detcrihed,  learning  not  oal/  to  disfect  it  in  the  ordinary  way, 
but  to  make  preparations  for  tlw  aiicrosoope.  tUs  means 
they  win  be  familiarked  with  the  nse  of  the  microscope,  the 
empioyment  of  itabuig  fluids,  and  other  reagents  n»ed  in  tbe 
invent i^tkm  of  mianic  stmctwcb  and  with  the  chief  pmoeases  of 
maui(.alaliMi.  Ai  fhe  laboratory  will  be  o^en  for  mne  hous  a 
weelCfio  as  le  give  three  bouts  for  workiBg  oat  what  has  been 
dcMribed  in  eadi  bonr*!  ledxunb  it  is  to  be  expected  ibat  a 
siudoMi  of  average  intdl%|cace  wttl,  by  dke  time  tbb  part  of  the 
coune  w  over,  bave  a  very  fair  notba  of  what  a  Qowerfitf 
plant  is,  of  tbe  piccessea  by  which  its  life  is  eaitied  on,  and  or 
the  maimer  In  wbieh  it  originatca. 

The  neat  few  tecturesb  and  tbe  oomsponAng  portion  of  tbe 
practical  CMUS^  will  be  occupied  with  a  dnHar  tnatment  of  an 
animal  x  tbe  one  telected,  as  on  fhe  whole  the  moat  convenient 
and  the  most  insliuctive,  bang  the  conmoo  aca  crayfi>h  of  our 
markets.  In  the  examinatioo  of  tfib  oiganiihm,  the  students 
will  learn  something  of  the  art  of  disaectUM,  and  will  further 
■P[  ly  the  knowledge  of  micraacopie strnctnre  which  the  study  of 
the  plant  has  given  them,  to  the  mote  dilBcult  problema  of 
animal  histology.  Tbe  slndy  of  (he  cra>fish,  and  the  comparison 
of  it,  point  by  point,  with  the  plant,  shoald  irive  a  dear  concep- 
tion of  the  main  points  of  difference  and  of  likeness  between  the 
more  highly  organised  animals  and  plants— between  ania.als  and 
plants  as  they  are  generally  known  to  ns. 

In  dealing  with  these  types  in  tbe  leeiurca  h  wOl  be  my  aim 
always  to  proceed  from  the  known  lo  the  unknown  j  to  begin 
with  (oinu  which  every  one  wbo  baa  seen  a  flowering  |i]aat  or  a 
erayftsh  mu-t  have  noticed,  giadaal^  leiding  up  to  such  points 
of  structure  as  require  nUmite  obiervatioa  tn  verify  them,  and 
above  all  never  to  give  a  definitioii  or  a  general  staiemcat 
without  first  suppl)Ing  the  facts  from  wbidi  it  is  legitimately 
deducihle. 

Nest,  1  propose  to  uke  a  number  of  ^rpes  sdected  Ottilia  one 
hand  from  the  lowest  ibnts,  on  tbe  other  from  tbe  lowest 
anhmslst  to  show  how  these  uakelhlar  organitnu  agree  in 
structure  and  in  tbe  nature  of  their  pbyiioIoeicSl  processes  with 
the  individual  cells  of  which  the  booiCl  of  ttte  bigntr  plants  and 
animals  arc  made  up^  and  to  point  out  how,  in  drJing  with 
these  lowest  members  of  tbe  two  kiqgdoms  of  oiganie  nature, 
the  Ik  undary  line  between  tbetwo  kingJoma  tends  lo  disappear, 
and  it  bcomes  veiT  difficult  wmttiiWf«  even  Impossible,  ti  say 
w  hat  is  a  plant  ana  what  an  animaL  Tbe  stud^  of  these  lowly 
forms  win  also  lead  to  the  question  dt  the  origm  of  life,  and  it 
will  be  necessary  to  say  somelbbig  of  the  attempts  which  bave 
been  made  to  e»tabli>h  the  doctrine  of  spontaneous  generation, 
and  to  discu  s  Iheir  value. 

The  consideration  of  a  few  other  animal  and  vegetable  types 
es(  ecially  such  a<,  although  mnlticellnlar,  exhil  it  none  of  tbe 
complex  a'sues  found  in  tbe  higher  and  pbmtii,  wilt 

bring  the  introductory  part  of  the  course  to  a  close— the  part 
w  hicU  deals  with  the  general  facts  and  principles  of  biology.  In 
it  the  student  should  learo  how  animate  and  ptents  a^rse  witb 
and  di^cr  from  each  other,  and  from  inorganic  bodies ;  what  are 
the  relations  of  animaU  and  plants  to  one  another,  and  to 

'  Iwiiguiul  Lecture  d«li«n«d  in  lh«  UnivcrHty  Library,  Mar  a.  iMt,  bjr 
T.  Jtgtc^rariMr,  B.SC,.  Land..  Bnteiar  af  Bialivy  ia  Ike  Uoivmlty  af 
'frempujiC. 
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inor2*iiic  nature  ;  what  is  meant  by  difTerentiation  of  stnicture, 
ud  by  the  division  of  phyMoIo^cal  laliour  exhibited  by  the 
higher  ocgMtisms  in  contradistinction  •.n  >hc  !■  .wer.  He  will  also 
hwK  gained  some  conception  of  tbc  nK'i::<i'nrtant  traih  that  the 
higher  owmnLvms  begin  life  ns  n  simiile  cell,  comparable  to  an 
entire  mricellnlar  organism,  and  that,  of  that  cell,  the  animal  or 

Slant  itself,  as  well  as  every  dement  of  its  full^-forroed  tissues, 
I  a  lineal  descendant.  And  thete  matters  will  be  impressed 
upon  hU  mind  by  actnal  verification  of  all  the  more  important 
points  ;  so  thai  he  will,  it  is  hoped,  have  b^un  to  learn  the 
int  doty  of  the  student  of  acience — to  take  thbigt  on  trust  only 
M  hmg  as  he  is  unnfale  to  bring  them  to  die  teiit  of  obscrva* 
tion  and  experiment 

'I  he  whole  of  this  part  of  the  coarse  is  a  modification,  adapted 
to  1 'cal  recjuiremenls,  of  Prof.  Huxley'.^  uell-known  "Genera 
Biology "  course.  It  will  be  seen  a-  once  that  it  s<:r\cs  a.  an 
introdnc'ion  both  to  tiotany  and  roolog^-,  forming  a  ^tarling- 
poinl  from  which  Ucturc-  i  n  bi)th  these  ^uljjctts  u;.-iy  <livcrj;e. 
1  hope  to  give  a  few  U-ctarcs  on  structural  U>tany  on  Monday 
evenings,  bnt  the  remainder  of  the  ordinaiy  biuhi^y  course  will 
be  purely  jooIocictI,  dealing  cliietly  wiih  animal  ni  ir|>hi.li>gy, 
or  comjiarativc  anatomy,  as  opposed  to  systematic  '  '  ;  ^jy  It 
is  gradually  ln-in,;  acknowlr-ged  hy  those  most  coni-K-lcnt  to 
form  an  opivi  m,  tliat  7o..ili>iTy  in  lhi~  latter  scn.se  is  a  subject  of 
no  educitioniil  value  whatever — I  .•uc.tii  as  far  a<  the  beginner  is 
conccmc<i — since  it  necessarily  follows  a  course  exactly  the 
opfKisit?-  of  that  which  the  stieiitific  no\nce  shou'd  |nir<up.  It 
tic^iTis  with  Ljciic  alisati' iiiv,  -iiid  ends  with  details;  1^  jtivides 
claliorate  systems  of  cia  siticalion  with  out  pv'"S  '^^'^'^  ^"  ele- 
mentary knowledge  of  the  totality  of  rr^ani-alion  of  a  single 
animal,  and — what  is  mo^t  niischirvous  for  the  beginner — it 
rPi.;ularly  ij;n  ires  facts  not  of  "  classificatory  {jUpOftaBOa^"  and 
~o  tcnd>  tn  ofTer  a  premium  on  superficiality. 

The  principal  ijroups  of  animals  will  thercf  ire  be  treated 
partly  by  the  description  of  "  types,"  .««lecte<l  as  exhibiting  the 
ctiicf  cinracteristics  of  the  grouji,  partly  hy  the  comparative 
method— that  is,  by  taking  up  a  jiarticular  org^n  or  spf  of 
organs  and  tracing;  the  modifications  it  prtseii's  rim  ii(;h  a  scrii.-- 
of  fjr  lups.  The  more  important  fos'il  member,  uf  any  ;livi-,itin 
will  be  c.insldered  along  with  the  recent  f  .rms,  a  xornl  'lei!  will 
be  'aid  of  the  embryolojjy  or  developnient  ot'  the  chief  iype>, 
and  the  main  f.Kt  of  their  distriliution  in  spr:cc  and  tinu  viill 
lie  C'>n*ldcre<l,  as  well  as  the  iiuestion  of  classihcation  and  the 
principles  opon  which  ii  is  c  nductcil. 

Fri  m  time  to  time  the  necessity  "  ill  ari  e  of  discus  ing  the 
relati  rnn  Ixlwccn  these  several  divi-inns  of  (he  subject  ar»a  the 
cxplmatims  of  them.  It  will  be  shown,  for  instance,  that  a 
pr  oximate  cxiilanation  of  the  extraordinary  changes  undergone 
by  an  animal  in  its  development  from  the  egg  is  affordetl  by  the 
the  jry  that  the  e>-olation  of  the  iadividnal  is  a  recapitulation — 
much  abbreviated  and  distorted — of  the  evolution  of  the  species. 
Or,  to  take  another  example,  it  will  be  pointed  ont  that  in  the 
doctrine  of  evolntinn  we  nave  the  only  satisfactory  explanation 
of  the  fact  that  in  tracing  back  the  history  in  mtt  tii|ie  of  many 
i;roups,  the  boundaries  between  them  tend  to  diiappear,  and  spe- 
cies are  found  at  last  as'ignable  to  no  «dltiilg  gNMA  tatt  com- 
liininj;  in  themselvei  the  diaracter  of  two  or  moitti  Mkiltiking 
example  I  amy  meRti«i  the  recent  discovery  of  the  aeeood  kBown 
specimen  of  the  fe«U  called  Artkatfttryx,  hlAcito  rappond 
to  be  a  true  bird,  alUmigh  eihihitiiig  certain  approiiiiMtioM 
tomrds  reptiles.  It  k  uflir  haowm  AM  Archxoptcryx  It  com* 
plctelv  intermediate  bctircai  icptile*  Mtd  hifda— tlMt  it  b  iadead 
a  ftathered  reptile ;  and  it  cannot  be  doahlid  dMt  «•  bnvc  bere 
elearly  li  ui-il  the  line  of  desotat  of  thegroiqipf  Urdfi,  at  the 
prcKnt  day  so  sharply  scjiarated  from  all  otket  wtrimtt  ani- 
mals. In 'the  lama  my  the  mam—Wa,  when  tiacad  back  to  the 
earlier  tcrtiarlei^  arefewMl  to  be  s^Naentad  hraaiaHb  wUcb 
are  neither  naarsapiala  nor  rodents,  camivoia  nor  betbivotta,  but 
form  a  oommao  groan  of  generalised  fotmi,  from  which  the 
weU-raarked  orders  of  mammah  aa  we  know  dicm  to^Mrin 
•eengmdnally  to  diverge  aa  we  tmca  tbe  fomib  figani  the  lower 
to  ihc  upper  lotlariii. 

Whilt  tbb  flic  0Mter  part  of  the  course  is  golBg  on,  tbe 
laboratcty  work  will  oouist  ia  tbe  diiaeGtion  of  one  or  more 
coaaPMm  ■■taiidttdeeted  aa  typca  of  each  of  the  chief  gr  -ups. 
ThelfoHn^ea,  forhastance,  will  be  illnstrated  by  the  cockle  or 
mnMel,  the  ili^,  and  perhaps  the  octopus ;  the  great  groufi  of 
afticnlated  animals  by  the  crab,  sandhopper,  beetle,  moth,  s[iider, 
millepede,  &c. ;  the  Vertebrata  by  some  common  fish,  such  as 
the  red  cod,  by  »  frog  if  it  caa  be  had,  brajpifleoa  and  «  rabbit. 
Ia  dii<.  way  Uw  i«Bdcnt  wfll  bwone  ftadliar  wkb  the  catira 


or{pini«ation  of  a  sufficient  number  of  animal  types  to  enable  bin 
to  understand  the  description  of  other  types  given  bim  in  Icctnet 
or  in  books.  Further  illustrations  of  many  points  of  importance 
winbeafibrdcd  him  by  tbe  examination  of  specimens  from  the 
mntenm.  notably  in  the  case  of  fossils,  and  in  that  of  the  skele- 
ton, which  latter,  apart  from  its  purely  scientific  importance, 
affords  an  excellent  training  for  tbe  facnlties  of  obuTWtiaB,  crf 
comparison,  and  of  memory.  Moreover,  if  the  time boUb  OOt  I 
hope  to  be  able  to  let  the  students  .sec  for  themselves  soatoof  flM 
chief  stages  in  the  development  of  the  common  fowl — Ac  moat 
con%'enient  startin;;- point  for  the  study  of  embryology. 

Lastly,  from  time  to  time  short  practical  examinations  will  be 
held.  Subject.*,  will  be  provided  differing  from  those  already 
seen,  and  the  student  will  be  encouraged  to  investigate  their 
Ktructure  without  help,  and  to  compare  the  results  thus  obtained 
with  those  of  the  more  formal  work. 

I  think  no  one  will  doubt  that  a  course  of  this  sort  must  fur* 
nish  a  true  discipline.  Whether  as  a  discipline  it  is  superior, 
(ttleris  fiirihus,  to  a  classical  cour-e — to  a  study  of  the  grammar 
and  construction  of  the  Latin  and  Greek  langnas^es,  and  a  certain 
ac<|naintance  with  their  literature,  1  must  leave  to  the  decision 
of  those  who  know  more  of  the  la'tcr  subject-,  than  myself. 
Certainly  a  consideration  of  the  faculties  the  tw.i  stud'es  are 
likely  to  bring  into  play,  train,  and  develop,  leads  one,  in  'he 
absence  of  other  data,  s.ive  the  sad  memories  of  one's  own 
.school  work,  to  a.sKifjn  a  di  tmclly  li  Ldior  value  to  scientific  tlmn 
to  grammatical  study  as  a  nu-i  t.il  tr.^inin^.  f!ut  thi-.  point  has 
been  so  often  insis'eii  on  'ly  men  whose  words  carry  wcijjht  that 
no  remarks  of  mine  are  neede<I.  What  I  con-irler  it  my  busi- 
ness to  point  out  is  the  way  in  which  a  course  in  my  own  branch 
of  natural  science  s.hould,  an<l  the  way  invbich  it  shrjuld  not,  be 
carried  on,  and  I  feel  c  t'.viT  ee.l  that  even  those  who  have  no 
knowledge  of  the  subject  will  see  that  the  training  afforded  by 
the  course  of  which  I  have  given  a  brief  outline  in  observation, 
in  induction  and  detluction,  in  the  comj^arativc  method,  and  in 
the  tnic  understanding  of  the  relations  l)c;wecn  cause  and  effect,. 
i~.  nut  easily  surpasseid,  to  iay  n  ithin^;  of  the  less  imjwlant, 
though  by  no  means  to  be  desjn-ed,  trainin<»  of  the  memory,  and 
of  the  exercise  of  the  iroai^ination  provided  by  theories  of  molec- 
ular structure,  and  their  application  to morpholq^Qal  aad  plqato* 

logical  problems. 

As  t.i  the  effect  of  the<e  studies  upon  still  liij;her  faculties,  1 
feel  that  I  cannot  do  better  than  quote  a  well-kno.' n  passage 
from  a  lecture  "f  Prof.  Huxley's,  delivered  r>early  twenty-seven 
years  ago.  He  says:  —  "There  is  yet  another  way  in  which 
I  natural  hi^tmy  m.^.y,  I  a'n  ci  invincc<l,  take  a  prof.>nnd  bold  upon 
practical  life,  and  shat  is  i.y  Us  influence  on  the  finer  feelings  as 
the  greatest  of  all  sonrces  of  that  I'leasure  which  is  derivable 
from  beauty,  i  do  not  pretend  that  natural  history  knowledge, 
as  such,  can  increa.se  our  sense  of  the  lieautiful  in  natural  objects. 
I  do  not  suppose  that  the  dead  soul  of  Peter  Rell,  of  whom  the 
great  poet  of  Nature  mya— 

"  '  A  pnmrtKc  by  the  river's  brim 
A  yellow  friinrM*  was  to  him. 
And  it  was  nmhiae  monk'— 

would  have  been  a  w  hit  removed  from  its  apathy  by  the  infar> 
malion  that  the  primro<^e  is  a  dicotyledonous  exugen,  wilh  a 
monopetalous  corolla  and  central  placentaiion.  But  1  advocate 
natural  history  kno-A-lcd^e  from  this  point  of  view  beeanse  it 
would  lead  us  to  stek  the  beauties  of  nataral  objects  instead  of 
trusting  to  chance  to  force  them  on  our  attention. 

Indeed  the  elevating  effect  of  science  from  this  point  of  view 
iaof  cpiite  tbe  same  nature  as  that  of  art,  and  with  the  alteration 
of  a  word  or  two  the  sentence  pat  hy  Browidng  into  the  mouth 
of  Fra  Lippo  Lippi  e«prcwei  eaactly  the  same  Idea  a*  fbt  paa- 
■Bge  I  have  just  qnotcd  : — 

"  For  don't  you  aiatk  T— We'ie  made  so  ihat  we  Iotc, 

First  when  we  tee  them  pointni,  things  we  have  |jitiiij 

Perhain  a  hundred  iikxs,  nor  eiind  m  SM : 

And  to  they  are  l>etlvr  paialed— bclttr  to  ns. 

Which  is  (he  same  thinf.  Art  was  given  for  thai. " 

One  may  even  go  a  step  further  and  say,  with  the  I.aureate, 
that  he  who  could  know  all  about  one  single  little  flower  woold 
know  "  what  God  and  man  is." 

I  would  draw  attention  to  the  fact  that  I  have  said  nothing  as 
to  what  is  often  called  the  practical  hearing  of  scientific  instmc- 
tion.  And  this  purposely  ;  for  we  who  have  the  cbat«  of 
higher  education  in  the  ordinaiy  sense— as  distinguished  nwai 
professional  or  technical  education — have  notliing  whatever  to 
do  with  so-called  practical  ends.  Our  biwineia  ii^  as  &r  as  in  us 
iio^  to  train  the  minds  of  onr  stadeni*— to  teadi  them  to  thiok 
aad  to  kani  for  theaueliea,  knewb^f  that  whaiem  career  (bay 
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flttTchooM^  this  sort  of  training  will  be  of  primary  faBpomnce 
to  um—wiU  form  indeed  the  surest  fcundation  for  aay  oonrse 
of  proftiriflWtt  trtininc  thev  may  afterwards  choose  to  follow. 

SotttX  hove  been  considering  only  the  elementar)-  teaching  of 
hiolagfi  dovoUne  special  at'ention  to  the  cour.-c  I  propo-e  to 
odoptfor  orapuing  bl^nners  for  tlte  I'ass  Pegree,  and  with 
oartoia  odurioas  to  the  work,  for  Senior  Sch»lar>bips.  It  »till 
nnaiBO  to  sijp  something  about  the  cour.-e  uf  »tudy  (or  Ilonoun 
in  tho  biolegual  tctenceii. 

It  is  enoeled  in  the  regulations  of  the  Mew  Zealand  Univerdty 
hv  whot  seems  to  me  one  of  the  wisest  roles  in  the  calendar,* 
tbtocendidale  for  hononrs  in  biology  mn<t  specialise— that  is, 
ansi  choose  some  special  branch  of  eitikcr  zoology  or  botany, 
ami  work  op  tliat  bnindi  as  fully  as  his  time  and  opportunity 
willoUow.  He  hoi  aboidy,  in  taking  hi&  B.A.  degree,  proved 
Ua  (aMial  aoqaointaiioe  mdi  soology  or  b<  tany  ;  he  now  has  t  o 
shew  that,  of  same  limited  d^^ment  of  one  of  iheioeeieiiccN, 
he jpoescsses  more  than  a  mere  text  book  knowledge. 

Sttppoce,  for  instance,  that  a  student  selects  the  group  of 
fishes  ss  his  special  subject  It  w  ill  be  mjr  duty  to  direct  him  to 
the  more  important  works  on  ichlhyology  in  tlie  Univer>ity  and 
Museum  librarie<,  so  that  while  taking  the  most  recent  work  on 
the  general  subject  as  his  test-book,  be  may,  when  desirable, 
refer  to  the  origmal  sooveea  of  infonnation  and  acquire  the  habit 
-Hnost  esiseniiiU  for  «  student  of  fcience — of  seizing  upon  the 
points  of  real  impoitance  In  a  monograph  f>r  hcurhurf,  Wbile 
muiergoing  this  coarse  of  reading  the  candidate  will  dLssect  as 
many  as  pos-ible  of  the  DMfO  usportant  New  Zealand  fl^he^, 
makmg  careful  notes  and  dwwhifi  of  their  anatomy,  and  com- 
paring bis  results  with  the  statements  he  lind$  in  books. 

But  it  is  furihcr  enacted  that  the  candi'late  for  Honours  sliall 
send  in  the  ^e^ult$  of  some  ori^innl  re>e.irch.  In  the  Iiypotheti- 
Cal  case  I  have  chosen  the  subject  for  investigation  womd  moat 
peohatily  be  an  inouiry  into  <.ome  branch  of  nsh  anatomy  as  far 
as  it  oould  be  worked  out  on  New  Zealand  species — the  nerroos 
system,  for  instance-,  or  the  skull,  or  the  digestive  organs  in  one 
of  the  RTouj  s,  or  the  detailed  anatomy  of  -i  me  !>ingle  species. 

It  is  I  (hiiik,  from  this  part  of  the  Honnurs  work  that  the 
conscientious  student  «ill  derive  the  greatest  Wnefit,  and  it  it  in 
the  fostering  of  rescerch  on  ihe  part  uf  its  members  iliat  a  uni- 
versity performs  it!  hifhcst  duty.  Until  it  a>sumcs  that  position 
indeed,  it  is  oxly  a  step  aV"  v?  \he  hiL'h  soh  xil,  diilienng  from 
it  in  degree  only,  and  not  in  kin. I.  It  i>  only  wlwB  original 
work  is  directly  encouraged,  and  indeed  luoked  upon  as  the 
(oal  of  university  life  rather  than  the  taking  of  a  degree  or  the 
caiuii^of  a  scholarship— in  other  words  it  is  only  when  know- 
udge  IS  not  only  communicated,  but  advanced,  that  a  university 
takes  it^  true  place,  not  as  a  mere  finishing  school,  but  as  a  centre 
of  iound  Icarnini^. 

la  the  case  of  the  a  'v.inrcd  student  I  repeat  it  is  only  when 
hiawork  becomes  in  s<>u:c  :-j^ht  degree  erifinal  that  he  derives 
the  greatest  possible  benefit  from  it.  "  Every  man,"  &.-»ys 
Carlyle,  "is  not  only  a  learner  but  a  deer  :  be  learns  with  he 
mind  given  him  what  has  been  ;  but  with  the  same  mind  he 
discovers  further ;  he  invents  and  devises  somenbat  of  his  own. 
Absolutely  without  originality  there  is  no  man."  It  is  impos- 
sM>le  to  estimate  the  benefit  to  a  man's  whole  nature  of  reltini; 
him  to  puz2le  out  something  that  has  never  been  thoroughly 
workc<I  out  l>efore,  of  putting  him  upon  hL-  mettle  to  »p«re  no 
eIRirt  in  the  elucidation  of  the  ])robIem  before  him,  and  to  "  he  Id 
it  erfane  to  let  a  tnuh  slip."  If  a  mon  has  anything  in  \v.m  this 
assuredly  will  l<ring  it  out,  more  than  yean  of  absorbing  other 
men's  ihongbts  and  verifying  other  men's  resnlts.  The  problem 
he  has  ret  himself  may  seem  to  others  quite  in<ignificant,  and 
its  solution  a  matter  of  no  moment — "the  pitifullest  infinitesimal 
fmciion  of  a  product" — but  to  him  it  is  all-important — "an 
ill-fa\. lined  thing,  sir,  but  mine  awn." 

I  his  brings  me  to  the  last  point  I  have  to  touch  npon.  It  is 
to  be  hoped  that  a  certain  proportion  of  the  stiideiila  who  atndy 
biology  here  may  be  brought  to  look  upon  it  not  as  a  means  of 
education  only,  but  as.  a  pursuit  to  be  carried  on  after  leaving 
the  Univeziibr.  It  is  interesting  to  notice  bow  much  M»entific 
woilc  te  USaigtuA  has  been  and  is  done  hf  wlmt  may  be  called 

'  I  am  »orry  to  ttt  ih»t  ijic  S<-nat<-  »t  its  rt'-tM  metxinz  h»«  «doiHed  • 
resulition  wl  icil  rannm  fail  to  lower  j^uii^bly  th«  ttuidard  of  lh« 

Honoun  rxamincion  in  hioln^py.  1 1  is  pra|v»ril  m  faci  Id  nuke  the  candi- 
dal* lak*  up  a  special  lubject  in  both  botany  and  i'Wk>gy.  A  student,  for 
ianaace,  whoae  predilectiolM  are  looJogicail.  and  who  may  never  have  uudied 
bataair^at  all,  u^lo  mak«  >  special  ttudy  of  "  tome  one  family  of  the  vege. 
taUs  liiiKdoiB."  as  well  as  of  some  jproup  of  animalt.    Thr  incriiable  result 


•91  bt  ihiu  one  or  both  lubjccts  will  be  Cfanncd,  and  Honours  wiU  cease 
tehm  tfadr  iMkimaii  valua,  and  will  baeoma  aoAing  ■!•«•  ihaa  a  «ep 
liifMil  the  ftis  Papifc 


scientUie  offloteurs,  men  who,  while  engaged  in  profeiehMMl  or 

business  pursuits,  devote  their  spore  time  to  the  advanoenoat  of 
some  branch  of  natural  knowledge.  And  I  think  I  am  JnttScd 
in  saying  that  New  Zealand  has  hitherto  been  pre-ecniSCBtamoOg 
the  Colonies  for  following  out  in  this  rcspetft  the  tndldoMol 
the  Mother  Conntrv.  To  say  nothing  of  botany,  many  groufi 
of  animab  have  afrcady  been  thoroughly  well  worked  up,  and 
OOaaidonble  headway  has  been  made  with  others  ;  but  "  there 
femoineth  yet  very  much  land  to  be  possessed, "  and  one  may 
venlnre  to  hope  that  workers  from  this  University  will  before 
long  begin  to  swell  the  Transactiemi  of  the  New  2>aland  Imti* 
tote  and  the  publications  of  the  Geological  Survey.  Upon  any 
who  may  have  this  laudable  ambition  before  diem  I  would  ven- 
ture to  urge  the  advisalMUty— I  might  almo.'t  ray  necessity — of 
ac>|uiring  n  sound  ard  cnct,  although  necessarily  elementary 
knowlctlgc  of  biolotry  as  a  whole,  before  beginning  to  study  any 
special  branch.  The  work  of  a  man  who  knows  his  own  limited 
branch  of  sdence,  and  nothinc  beyond,  is  quite  ture  to  be  im- 
perfect, and  will  most  probably  be  evarieteent  The  higlieft 
results  are  only  to  be  obtaine<l  by  studying  a  f>roup  or  O  tpccies 
not  only  in  and  for  it>elf,  but  in  connection  with  oihergronps  or 
species,  by  keeping  always  in  mind  the  pos  iUIe  crtnncction  ci 
one's  own  resnlts  with  thme  of  others  by  ren  embcring  that  the 
objects  one  is  studying  are  not  isolated  things  like  coins  or 
I  oslage-slamps,  but  are  organismt,  who-e  special  characters 
have  been  impressed  upon  them  by  forces  which  have  been  at 
work  from  the  beginning  of  .ill  things. 

FimiUy,  it  is  just  possible  that  se  me  day  one  of  our  students 
may  be  brought  to  take  up  biology  as  a  eareer.  I  nerd  hardly 
say  that  such  a  one,  besides  completing  his  stndie-;  cKcwhere, 
would  l>e  probably  compelled,  unless  po^se^&ed  of  private  means, 
to  exercise  his  profc-Mon  either  in  Europe  or  in  Ameiica,  fince 
thoe  is  very  little  chance  at  pre'-ent  of  more  than  one  biological 
appointment  in  a  decade  falling  vacant  in  this  Colony.  But  a 
man  with  a  love  for  his  subject  and  not  afraid  of  hard  work, 
who,  after  leaniing  all  he  could  learn  here,  availed  himself  of 
the  best  teaching  at  home — at  I  ondon,  Cambridge,  or  Heid<l> 
berg— wottldf  I  feel  convinced,  have  every  chance  of  suoeets. 
He  would  never  get  rich  ;  the  present  practical  applications  tjf 
biology  are  not  such  as  insure  fortunes.  He  would  have  all  his 
life  to  be  satisfied  with  an  **tmntt  mfJitKtUtu"  in  matters  of 
finance,  but  he  could  count  upon  what  is  even  better  tbanalaige 
income — increasing  joy  and  constant  devdopment  dutw^  O 
thoroughly  congenial  life-work. 

UNIVERSITY  AND  EDUCATIONAL- 

INTELLIGENCE 

OxFORP.— The  Colleges  meet  on  .Saturday,  October  15,  and 
the  professorial  lectures  bejjin  the  followin:;  week.  The  pro- 
fessors and  lecturer*  in  physics  ha\x  ur.iwu  >ip  the  following 
^cheme  of  lectures  and  cLxs'^es  for  the  Michaclim?  te':ii  : — Prof. 
Clifton  lectures  on  Weiine-day  and  Saturday  nii  it-  istriil  u  .ng- 
neti^m,  and  lYof.  Hartholomew  Price  lecUires  r>  Tuesday, 
Thurday,  and  Saturday  on  the  dynamics  of  matcrinl  systems, 
Mr.  Hayes  lectures  on  electrostatic'  (treated  tnathemalically). 
Instruction  in  practical  vhy  ii>  is  given  daily  in  tlie  Clarendon 
Laboratory,  under  the  direction  of  Prof.  Clifton,  Mr.  Stocker, 
and  Mr.  Heaton.  Mr.  Stocl  er  pives  an  experimental  lecture  on 
elementary  mechanics,  and  Mr.  Heaton  has  a  class  for  1  roblems. 
in  elementary  mechanics  and  physics.  The  alwe  lectures  are 
given  in  the  U  iversity  Museum.  At  Queen's  College  Mr. 
Elliot  give>  a  cnursc  on  geometrical  and  physical  objects ;  at 
Christ  Church  Mr.  Itaynes  gives  a  course  on  elementary  heat 
and  light ;  and  at  Ballu>l  Mr.  IXanm  gives  a  course  on  denen- 
tary  magnetism  and  electricity. 

On  Tuesday  the  Fellows  of  Wadham  Cf>llei;e  elected  Nfr.  G. 
E.  Thorley  to  the  wardenship  r,f  the  College,  in  place  of  Dr. 
Griffiths,  resigned.  It  is  iindcrstood  that  Dr.  Grifhths  will  con- 
tinue  to  reside  at  Oxford,  and  will  remain  a  delcf^ate  of  the 
University  Press  and  of  the  lx>cal  Exaiiiin;itiorv  , 

An  examinatioti  for  N'  ltnra!  Science  Scholarships  begins  on 
Thursday,  Octi  bcr  13,  at  1  xcii:r  and  Trinity  Colleges.  The 
scholar  elected  at  K\rior  will  l.c  cx)>ecled  to  read  for  honours  in 
the  biological  school,  ".ni!  the  .sdv  lar  L-Ior',e<l  at  Trinityiriil  bO 
expected  to  read  for  honours  in  chcmiNtry  or  phy-ic«. 

An  election  to  a  liracVcnbur^'  Natural  Science  Scholarship  at 
Balliol  College  will  be  held  in  November.  Fai^ers  will  be  set  in 
physics,  chemistry,  and  biology.  Candidates  may  offer  them- 
selves in  two  of  theM  aubjects  and  may  alao  take  mathematics 
or  an  Biif^  mmf» 
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Cambridge  — Prof.  Pagpt  lecture  on  Clinii-nl  Medicine 
at  the  Hospit  il  this  term  ;  and  l'r<if.  Lathnm  on  the  Pby^iolocical 
Actinm  aiKl  Tlicraixruiic  U  c^  of  Kcinetlie?,  at  Downing  Colle-^e. 

PractictI  Anntumy  tommcnccd  at  xhv  I»i^sfctin<^  l'r>oin  on 
Octolwr  5  ;  »nd  deiMon«trai ion  fo-  •  oc  mil  yenr  men  on  C'cfolter  7. 
Prof.  Uumphn'^s  lecture,  i  n  the  Organs  of  Digesti  in  l)ef;in  i>;, 
Octolwr  13.  A  cli  in  amtfiny  and  physiologr,  prcjiaraturv 
for  the  secon  t  M.  |(.  and  the  Natural  Science*  Trijios,  v  ill  meet 
for  the  first  lime  on  OctnUrr  17. 

Prof.  I  ivcin;  lecture,  thi^i  leriii  i.n  the  General  HriiicinU-. 
Cliemittry,  aii'l  wVo  on  S ]iec  ro  c  ipic  Analj-si',  lakin;»  iiiniti-d 
cla-.vc^  ai   ufce-^ive  hours  011  tlie  Lilier  .••uliject ;  there  will  l.c 
1k)11i  ).ractical  o'l-ervntio:-,  wi'h  spi  cl  m«C0]ics,  and  M|)|aiia:!iiii 
of  princi  U>-  and  rc-«lK.    I'rtif.  I;cwar  will  lecture  three  tinej'  a 
week  'in  I'liy-ical  ( 'lu  nii-lrj-,  lic^inning  Ouober  I4  ;  and  Iw 
tuloriallcc'urc^  « ec)- ly  » ill  l*-  ;riven  in  c  iiiiecti  <n  with  l!ie  i- 
lectnrc-  by  Mr.  A.       itt,  the  jTi  fc.-  n'    ,1.  .  i.int.    Inve-li 'a- 
tions  ui«v  I  e  carricl  fn  in  thr  l.il)  yi^  rir     ■,.  ith  the  appfi'val  >i\ 
the  pr  fc"  r..     I 'eitn.n  iranoti   1  ■  \'.  In  ,,etric  AnalyKU  will  be 
given  liy  oin-  <»f  the  (ie.iion  tr-it      lluov  tniic*  a  week. 

Mr.  V.  M.  Halfiiur  w  ill  iv-c  ivui -f .  ..f  Iccluro  (rVmetitarv 
and  advanccdl  on  Morphi  lM;^-y,  with  practical  work,  at  the  New 
Mu  eui.r  ,  each  C'lurse  |.,  i'\(eTid  over  two  tCim.  BoA  «oar««- 
villi  l>c      ihc  InvertclMata  tern*. 

Itr.  Vif.o  c  iniiiienccil  hi-  lo  tara  OB  tlwPbjniolocf  of  Planls 
at  Cliif  l^  '  o!li-^;c  (111  Oc'.ol  er  12. 

IV  it   ."^iii.Mt  Iictuic-oii  Mcch.iiii-m  three  times  a  ucL  :  th 
w  irk"-!!       and  diawiiifj  office  o)>en  ..n  Octol>er  14.     Mtcii.nii.  al 
drawing.' nnd  iiiarhine  de  -i;;iiijii;  w  ill  l,c  t.nii^ht  in  Ihc  di.-.v,  ni;' 
ofT'Cc  ;  all  1  the  U'^c  of  to<j|N,  llie  eicmcnl^  of  practicil  engineenn^; 
and  the  ct>  iHlruction  of  jihysical  invirunicn's  in  the  w  orl  h  >p  . 

ProT.  Lewis  Las  two  counes  this  term,  one  on  De^cripliTe 
Crjrtt.-'llo^raphy,  and  the  otiiw  OB  tile  piriiicipiil  auMtds  kaown 
a«  rock-coii-tiiucnts. 

I^rd  l<aylri:,'h  lecture*,  on  Klectricitjr  Bud  Magnetism  ;  Pr.  f. 
Cajricyon  Alwl's  Theorem  ami  the  Theta-fnnction^  ,  the  deputy 
■  Plutttian  Professor  on  Practical  Astronomy. 


SOa£TIBS  AND  ACADEMIES 

London 

Entomological  Society,  SeplcDbcr  7. —Mr.  II.  T.  Staint.  n, 
F.  U.S.,  prcMdont,  in  the  chair.— Kcv.  A.  E.  Eaton  exhibited  a 
«lried  spcciincn  of  the  nymph  of  a  specie*  of  /f«/-4)/,W/d,  a  genus 
of  EphrmtridiC  previously  Known  only  in  the  aclull  coniliti  m. — 
Mr.  E.  A.  I- itch  cnhitiited  a  larva  of  Zeuzera  auuli,  iiifc  te  i 
with  a  s]x>cie<  of  Kticyrlui  in  extra>irdinary  numtien  ;  speci- 
mens of  a  fly  \Drcjit/>hi/(i  cfilirtj)  hrcd  from  a  bottle  of  pickles ; 
a  -^^cries  of  iutere-ting  gall*  (CeeulomjriJa),  and  some  .stemi  of 
Equisetum  in  which  Iur\-JB  of  DoStrus  eiiaHUr>,f  were  feeding. — 
Mr.  T.  K.  Hi  lup.  cxhibitc<l  <ix  new  Urili-h  lehMtumaHtdtt. — 
Mr.  C.  <  ).  Watcihou^e  exhii>ite<l  a  specimen  of  the  common 
mouse  att.i.  KC'l  iiy  rhc  larva  of  an  thUnis. — Sir  S.  S.  Saunders 
cxhiliitc  1  |i..  .i  liens  ot  Sarcof>ha;a  ittunta.  Fall.,  «bidl  destroys 
locu-it-  i  I  till-  Tioad.  ;uk1  o'  Chai  li  fl.tvipfs.  Pane,  parasitic  ('>n 
the  para-iic  1;  elf.—  I  lie  proidc  t  re.id  a  letter  from  Ihc  C  .1  >iiii| 
Oihce  res|>cc(i  ig  the  rcpirt  fr .rv,  .iplc  i  Ny  the  .Society  on  locust 
parasi'e^.  -  Mr.  (>,  Water!)  u  e  read  description*  of  .some 
new  t'oio<pl(ra  from  .Sun»a(ra. — .\lr.  |.  S.  li.ily  c  'inniunicated 
descriptiiini  of  some  new  specie-  of  Hiimc'f'iiiir ;  and  Mr.  A.  CI. 
liuUcr  c  >maiuiiicaled  a  ILtt  ot  butiertliei  oollccled  in  Chili  by 
Mr.  T.  EdiBonda. 

PARrs 

Academy  of  SdMWes,  Oci»WT  3.— M.  Wuriz  in  the  diair. 

—  M.  I  ici  iia,  ommunicaled  the  I  .vim  );is  rc-<?nt"y  co  nc  to  by  the 
(  oni;ii-  N  of  KlcL^ricians  on  cUi  ;rii:al  '■lauiuiK.  lie  also  «-x- 
hilntcd  an  ii^or  of  Meel  procliicnl  liy  IV.  .Siemens  111  the  lijchi- 
bition,  tiy  ritclric  In  ion  (in  f  nirtetii  nunu  cs)  of  a  few  kilo- 
cramnic-  .d  in  a  majjncsia  a'.ici  iic.    The  ctpeiiditure  of 

fuel  to  drive  tl;c  niaclnnc  was  leis  than  that  rtipiin-d  l>v  direct 
fii-iuii  in  a  c  Hiim  III  furnace.— On  the  '^ecnlar  displacements  of 
the  pliiic^  of  orbits  of  three  planets,  Uy  M.  '^is^craud. — Public 
experinieot.s  on  vacciiiati m  of  syij;]tromatic  <-h,iH:  r. ,  mode  at 
Cliiu  iiuiit  (Haute-Marncj  on  .^epteralwr  2(1,  liNSi,  !iv  .M. 
U  iuley.  .Sympto ji.itic  charlK-in  is  proved  ti  l>c  riisliiic!  Irom  '  .ic- 
Icridian  tli  ii  1>  11  ;  iH\r  ,!•'/.:,  the  microl<!,r>f  t'.it:  I  -Mft;!.  intro- 
duced inio  ilu-  vi-nis,  insures  future  iinmuiiily,  nr.iiluciii-.i  at  the 
time  only  1: -lir  fever.  Tht«  vaccinition  of  MM.  Arl  mi^:, 
Comevin,  a;(d  i  nomas,  differs  fr  >ni  that  f>f  M.  Pasieu^  111  that 
the  natur.l  virui  i,  used  in  ail  its  energy  (not  altcnuiled).  Care  , 
has  to  be  taken  nut  to  let  the  virus '  enter  cellular  tiMuie,  but  | 


only  the  (jugular)  vein.    The  experimenf*  here  recorded  ««ic 
made  on  25  young  cattle,      of  which  had  l>cen  «MdaBt«d, 
and  the  results  distinctly  Tiodicalo  the  method.    In  thi  dwob< 
iijecii  >n  the  cannula  was  deeply  inaeiied  in  muscular  tis«WL— On 
a  new  applicaii<n  of  the  equation  of  Lame,  by  M.  GyltMs.— > 
II  M  rva  1  I A  of  the  comet «/  i8fii  (EnckcJ  and  1 18&1  (liamaid), 
I  made  i.t  r  ins  Ot.  ervalory,  liy  M.  Bteowdwi.— Applicatna  of 
I  r  di  >i'ii  iiy    '  tele£:ra]ihy;  nrallipie  lOTMM  eleetric  teleradio- 
!  h  II'  .  bv  .M.  .M-rcadier.    (Tbi<  wb4 b  SMdcd  packet,  deposited 
I  .\l  ly  31.1    A  ron'innou*  current  traverses  a  series  of  radio- 
I    hom  1    ,  ruci vers,  and  telephones  at  staiion  A,  then 

t  c   li:.t .    Iitn  another  serie«  at  B.     B.;fore  each  recenfr 
a  wh.-.  1   «jin   circle  of    hole*    rotates  regularly,  and  th* 
.  |>.   .n^r  ot   ;;ic  lij.|it  rnys  is   blimked  .it  viTl   with  a  Mone 
I  -.'■  lU    intenupti '111    of    the    musical    notes    in  ifae 

I  !•    ph  1  c  ,  V .  ;re^p:>nilin^  to  Morse  signal  .    The  wheeb  BK 
1    I'  .i  I  I  .  -ivc  diiTereiit  note-,  and  each  listener  wiih  a  tde' 
j  pl<  '         .'.  .   riat'  s  his  ih  111  hi  on  a  particuhr  note.   The  system 
i  iiiuy  iHTsippI  c  I  !i  IiiKS  d  (.jrcai  length. — On  a  new  electmmag. 
►.i-  ic  1"  i'  II-  d:  igncd  for  ex|>erimei'tal  researches,  bv  M.  Nod. 
I  111-  jurl.  ir  ^  .u'd  t  a  mean-  of  e-timating  very  'pn' ,  v  aod 
tr\  >i-  ly  I  hi-  pliy,in|,i;rical  dii'  a  ion   of  tendinous  rrtlei  phwift- 
m  ';in  in  i.uisi  !e  .    A  n  -td  t-  is  a  raiif^cd  with  a  fricliun-04M>liw 
<>i  tun  li'iil  )w  c  >iies,  one  of  wliicli,  when  in  contact  wjUl  }& 
c  ii.criiiric  c 'lie,  cau-e>  the  ni:e<ilc  t>  tlavtr^e  a  graduated dfak 
a'  tti(-  r.ite  of  once     one  second  ;  cont  ict  of  the  other  cones 
s         the   i  L-odic.     ;  he   111  ition   is   determined   by  currenBt 
in  a  ilu^tu^  UilTc  e.itial  train,  i.r.  tw-i  oppo,ite  clectro-inafrett 
ui'h  c  iiiiuion  armature  in  <  i|ii  hi  ri-,;:i:   ii<-i»i-<-n.     When  one 
current  pas  e*  throuyli  their  four  coils,  the  armature  ii  attracted 
to  one  maimer,  and  remains  ihere  till  an  oppo  iie  ctirrcnt  brin^i; 
it  to  the  other.    The  e  currents  (low  re-pcctivcly  on  applying  to 
the  (eudon  an  instrument,  which  clo  es  the  lirst'  circuit,  and  on 
contracti  in  of  the  muscle,  which  opens  this  circuit  and  closes 
the  other. -  On  .secomiarv  baUciifn,  by  M.  Kou  s'.    In  1  nc 
arrangement  he  uses  a  pal[a<limn  pliic  a-'  negative  pol,-,  and  lead 
as  j.  -siiive;  the  liquid  bcinj;  ■  iiliiliuric  .icid  golni  on  (  ■ic-tei  ih). 
.■\nother  battery  also  giving  go  id  re  ulis  i-  made  with  si:eet  ifOT., 
lead,  and  a  so'uti  iti  of  sulphate  of  ■i  -ninonia  (th-;I<  ad  either  pure 
or  C'nerc!  with  litharge,  or  pure  oxide  <ir  sulphate,  or  all  ^hr  e 
iii:.\c<I).     Again,  sheet    iruii,  fcir  i-niaiii;aiie>e,  and  s>il|,h.ite 
■  if  aiiiinonia  solution.  — On  a  man;{aiir  e  bittery,  the  -alts  of 
which  .-ire  utilised  or  rogi?nerate'l,  by        Kousse.  Ferro-man- 
i.;ane-e  is  substitofed  for  zinc  in  the  liunsen  battery.    For  weak 
cuneiu- and  in  apartments,  pcrnian^'anatc  of  p >ta.sh  is  u-td  f  r 
dcpoliri-iilioii  (in  other  case,  nitric  acid).    T  he  salts  prodncct! 
are  sulphate  aiul  nitrate  of  mani.'nnesc,  or  sulphite  aid  ;  ilr.-ii.^ 
of  potash.     Peniianganalc  of  polanh,  or  (leroxi'le  of  ma-  j^- 
ne?e  is  then  ohlain«l  by  chemical   pn^ce-c-.- On  levu|o«p, 
by  MM.  Jnngfleisch  ani  I.efranc— On  nn  e;,'g  of  an  .nicien! 
o.trich,  by  M.  IlalUud.    This  uis  from  a  suh-errane.-in  c  luni- 
barium  a*  Gonnga.    He  compare*  its  chi  mical  constitution  wiih 
that  of  a  recent  egg.    There  is  more  c^rhooate  sad  pliotptete  of 
liaic,  and  less  carb.>nate  of  magnesia,  &c. 
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GEOGRAPHY,  NATIONAL  AND  INTER- 
NATIONAL 

IT  seems  Impossible  to  ^'ct  any  full  and  authentic  account 
of  tte  doings  of  the  recent  IntematicMUl  Geogrnphi- 
nl  Cootress  held  at  \'cnice,  so  that  at  present  it  is  difii- 
colt  to  say  how  much  it  did  for  the  promotion  of  the  subject 
with  which  it  is  connected.  Congratulatory  addresses 
scon  to  have  been  a  prominent  feature  Mid  much  time 
was  devoted  to  the  subject  of  ntteroceanic  canals,  with 
special  reference  to  those  across  the  isthmuses  of  Panama 
and  Corinth.  If  the  Congress  itself  was  disappointing, 
the  Exhibition  in  conoecttoit  tiwtewith  appears  to  have 
been  a  great  success.  It  was  a  striking  illu  tralion  of 
the  dimension*  which  geographical  science  has  now  at- 
tained. Maps  and  ebatts  and  -globes  ancient  and  modem 
we  should  of  coune  expect  to  find ;  sextants  and  com- 
passes also,  as  well  as  tents  and  hammocks,  and  other 
paraphernalia  of  the  explorer.  But  besides  the  c^hibits 
to  which  geography  can  lay  special  claim,  nearly  every 
other  science  was  laid  under  contribution  in  one  way  or 
another.  Geology  and  meteorology,  botany  and  roology, 
and  ethnoloj^y,  and  even  chemistry  and  physics,  have 
been  placed  ocdcr  tevy  to  bdp  in  fonnhug  the  multi- 
farious departments  to  which  geography  now  lays  claim. 
This  wide  extension  of  a  subject,  which  at  one  time  had 
little  claim  to  be  considered  scientific,  has  its  advantages 
and  disadvantages.  It  has  reached  its  widest  Umits  on 
the  Continent,  in  Germany,  where  there  aie  chairs  of 
geography,  who^e  professor?,  to  judge  from  tlicir  pro- 
grammes and  their  text-books,  would  require  to  be  almost 
omniseient.  If  a  student  foithfully  follows  the  course 
thus  chalked  out,  he  ought  to  end  by  having  a  fair  know- 
ledge of  all  the  sciences.  And  it  comes  to  be  a  question 
whether  the  same  object  might  not  be  attained  by 
beginning  at  the  other  end.  Why,  it  may  be  asked, 
might  not  the  student  begin  by  acquiring  a  know- 
ledge of  the  principles  and  facts  of  the  sciences  con- 
cerned, and  apply  them  afterwards  to  the  special  subject 
of  geography  ?  At  die  same'tim^  it  mast  be  confessed, 

to  have  a  complete  knowledge  of  the  geography  of  the 
world,  a  little  of  everything  is  necess.iry  ;  and  the  Con- 
tinental conception  of  the  subject  is  certainly  preferable 
to  the  bald  and  dry  idea  entertained  of  it  in  this  country', 
as  exhibited  in  most  of  our  text-books.  Happily  better 
things  may  be  looked  for  in  the  future  with  the  use  of 
such  text-books  as  Green's  "Geography  of  the  British 
Isles,"  and  the  late  Keith  Johnston's  Geographical  Hand* 
book.  While  geography  thus  levies  tribute  on  all  the 
sciences,  it  must  be  admitted  that  in  return  she  largely 
pays  back  her  debt  in  the  multitude  of  new  data  brooghi 
home  by  the  best  of  her  pioneers.  Unfortunately  all  ex- 
plorers do  not  start  with  that  knowledge  of  the  sciences 
which  would  greatly  increase  their  observing  capacity. 
Eveiy  explorer  is  not  a  Lhringstone  or  a  Holub,  a  Preje- 
vnlsky  or  a  Maday ;  and  for  sach  especially,  as  also  Ibr 
DMUlonarics,  a  course  of  gco;4raphy  similar  to  that  which 
|iicvails  at  the  German  Universities  would  be  a  decided 
advantage.  For  practica],  and  especialljr  for  school  par* 
poses,  it  is  well  that  some  limlt^  should  bo  defined  as  to 
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the  spbcie  of  geography ;  ihe  happy  medium  has,  we 
think,  been  well  atnick  by  M.  Etis^  R^lus  in  his  xntig- 

nificcnt  "Geographic  I  nivcrrcl'c,"  \\hich,  when  com- 
plete, will  no  doubt  form  a  mine  for  compilers  of  text- 
boohSa 

(  ne  of  the  most  v.dinhlc  recent  devclo;  nients  of  geo- 
graphy is  seen  m  the  scheme  t  onceivcd  by  the  late  I.ieut. 
Weyprecht,  for  the  establishment  of  a  ring  of  Polar  obser- 
vatories. This  is  now  « lose  upon  being  an  accomplished 
fact,  as  will  be  seen  from  the  a  count  we  gave  of  the 
recent  meeting  nf  the  Inttn  .numal  Polar  Congress  at  St. 
Petersburg.  As  our  readers  are  no  doubt  aware,  many 
Arctic  authorities  arc  of  opinion  that  thedaysof  gnat  and 
expensive  national  \\>\av  l•x[^c^litions  are  past,  and  thattho 
money  thus  spent  wuutd  be  put  to  much  belter  uic  by  beiag 
devoted  to  the  carrying  on  of  a  continuous  series  el  obser- 
vations. At  various  points  aroimd  the  Arctic  area  obser- 
vatories will  be  established  as  near  as  practicable  to  the 
Pole,  where  a  continuous  series  of  observations  be 
taken^  according  to  a  common  pre  arranged  plan.  These 
observations  will  be  connected  with  meteorology  in  all 
its  departments,  wiili  terrestrial  m.agnctisin,  th-c  aurora 
borealis,  atmospheric  electricity,  the  movements  of  the  ioe, 
btology,  combined  with  geographical  exploration  where 
practicable.  .After  a  year  or  two  of  such  observations  we 
may  then  be  able  to  compare  and  co-ordinate  Polar  con- 
ditions with  those  which  prevail  in  regions  further  south. 
A  vast  amy  of  data  must  necessarily  be  accumulated 
that  cannot  but  be  turned  to  valuable  acctrant  by  science. 
Our  knowledge  of  the  niLtcoroIogy  of  the  tempirate  zone 
can  never  be  complete  until  wc  are  well  acquainted  with 
Arctic  conditions,  and  thus  the  work  to  be  done  at  these 
observatories  will  have  an  im])ortant  practical  Ijearing. 

I Not  only  so,  but  it  is  maintained  that  it  is  only  when  wc 
have  the  knowledge  which  will  be  collected  at  these  sta- 
tions  that  we  shall  be  in  a  condition  to  send  out  an  expe- 
1  dition  for  the  Pole  itself  »ith  anything  like  scientific  assur- 
ance of  success.  We  cannot  but  regret,  then,  that  England 
has  no  share  in  the  scheme.  The  countries  forming  the 
Tntematfonal  Association  are  Russia,  Germany,  Norway 
.->.:,.'.  Sweden,  Denmark,  .\iistria,  tlie  ''nited  States,  and 
we  believe  Canada :  France  and  Switzerland  lend  it 
their  eonntenance^  and  Lieut.  Bov^s  Italian  Antarctic 
expedition  is  to  some  c\tent  affiliated  to  the  .Association. 
Stations  are  to  be  established  on  the  north  coast  of 
Siberia,  Novaya  /cinlya,  Spitzbcrgen,  Jan  Mayen  Island, 
the  west  coast  of  Greenland,  Lady  Franklin  Bay,  and  the 
neighbourhood  of  Behring  Straits.  The  colony  for  Lady 
Franklin  Bay,  sent  out  by  the  United  .States,  has  alreadv, 
we  believe,  reached  its  destination,  and  the  others  will 
prdbaUy  be  all  at  work  next  year. 

While  speakinir  of  Arctic  matters  we  must  evprcss  OUT 
surprise  at  a  journal  like  the  Pall  Mall  GasciU  talking  of 
t  o!  ir  exploration  as  a  barren  work.  This  of  cour-c  de- 
pends on  what  one  looks  for  in  the  way  of  results ;  if  an 
immediate  return  in  £  s.  d.  is  looked  for,  the  work  is  • 
barren  enough  certainly,  as  barren  as  all  purely  scientific 
research  seems  at  its  first  undertaking ;  tboiq;h  even  the 
PtUt  MaU  Gazette  must  admit  that  all  the  difference 
between  the  present  and  the  p  nt,  materially  .ind  intel- 
lectually, is  due  to  the  ultimate  results  of  this  same  barren 
work.  And  we  are  glad  to  see  that  Capt.  Adams,  the  well- 
known  DttDdee  whaler,  again  feoad  time  to  take  part  in  the 
B  c  c 
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barrea  woric  of  Arctic  researdi  wMie  doing  hb  best  to  ffil 

bis. btttbber  tanks.  lie  fucreedcd  in  sailin}^  up  Welling- 
ton Chanoel  as  far  as  has  hitherto  heeti  done  ;  visited  the 
scene  of  the  Fury  and  llecla  disaster,  and  brought  home 
some  interesting  relics  of  the  Franklin  Expedition,  as 
well  as  some  additional  information.  He  fell  ta  with  an 
Eskimo  who  remembers  Croiier  and  his  men,  andftom 
whom  Capt.  Adams  seems  to  have  obtained  soOM  addi- 
tional infermation  on  the  fhte  of  Ae  disastrous  expedition. 
It  cannot,  however,  amount  to  much  after  what  has  been 
done  by  the  late  Capt.  Hall,  and  quiic  recently  by  Lieut. 
Sebwatlca ;  still,  Capt  Adams  dcscr\-C5  the  greatest  credit 
for  attempting  to  increase  our  Icnowledge  of  the  Arctic 
area  at  great  risk  to  himself  ;  he  is  evidently  made  of  the 
rigllt  stuff.  From  the  United  Slates,  we  learn,  an  expe- 
ditioa  is  to  be  sent  out  as  early  as  possible  to  endeavour 
to  find  tbe  records  of  the  Franklin  expediHon,  wfaicb 
Capt  Hall  always  maintained  wovild  be  found  in  the 
dflfts  of  some  rocks  near  the  scene  of  the  disaster.  The 
rewlts  win  be  looked  for  with  interest,  and  will  at  least  tend 
to  the  promotion  of  knowledge.  So  also  will  the  interna- 
tional ?,earch  lor  the  wa^'am^JeanndU,  which  it  is  rumoured 
may  be  undertaken  next  summer.  The  suggestioD  Of  Baron 
Nordenskjdld,  deserving  as  it  must  be  of  every  considera- 
tion, seems  improbable;  tbe  bodies  and  the  bottle  of 

whisky  found  at  tlic  mouth  of  the  Lena  on  .Si  picmbcr  13, 
1879,  could  hardly  have  belonged  to  the  JeantuUe^  which 
was  seen  steering  for  Wiangd  Land  on  September  2 — 

i.e.  1400  or  1500  miles  aw.iy.  Mr.  M.  J.  Jenkins  suggests 
that  the  Jeannettt  has  been  fortunate  enough  to  get  into 
open  water  not  far  firom  the  Pole,  and  may  turn  up  next 
year.  There  is  no  harm  in  hoping  on  to  the  last,  as  we 
are  justified  in  doing  after  the  experiences  of  the  Austro- 
Hungarian  I".vpedition. 

What  is  the  conception  of  geography  entertained  by 
oar  Geographical  Sodety  my  be  leuned  ftttm  the  very 
interesting  sketch  of  its  history  just  published  by  Mr. 
Markham  in  connection  with  the  jubil  c  of  its  founda- 
tion, which  took  {dace  upwards  of  a  year  ago.  The  Geo- 
graphical Society  was  founded  on  May  24,  1830.  Its 
original  objects  were  "to  collect,  digest,  and  publish  in- 
tMCSting  and  useful  geographical  facts  and  (Uscoveties  ; 
to  accumulate  a  collection  of  books  on  geography,  voyages, 
and  travels,  and  of  maps  and  charts  ;  to  keep  specimens 
of  such  inifrumcnti  as  are  most  serv  iceable  to  a  traveller, 
to  afford  assistance,  instruction,  and  advice  to  explorers ; 
and  to  correspond  with  other  bodies  or  individttab  en- 
gaged in  geographical  pursuits.''  All  highly  necessary 
and  useful  objects  in  connection  with  the  advancement  of 
knowledge.  Tbe  Geographical  Society  absorbed  the  old 
African  Association  and  tbe  Palestine  Club^  and  among 
its  founders  or  first  ofRcers  we  find  the  names  of  Murchi- 
son,  Robert  Brown,  Sir  John  Harrovv,  .\dmiral  Sm)th;  and 
in  its  first  Ust  of  Fellows  some  of  the  leading  scientific 
men  of  the  thne.  Mr.  MaiUmm  complains  that  the 
Royal  Society  did  so  little  for  the  promotion  of  geography 
before  the  Geographical  Society  came  into  existence  ;  but 
it  would  have  been  beyond  the  tutu  tions  ot  that  Society 
to  deal  with  the  objects  referred  to  above,  and  Mr. 
Markham  admits  that  it  really  did  a  great  deal  to  pro- 
mote .dL  that  was  most  distinctly  scientific  in  connection 
w  ith  geography.  1 1  must  be  admitted  that  the  Geograjdtical 
Society  has  very  faithfiiUy  carried  out  its  prognunme.  It 


soon  became  popular,  and  after  it  recovered  from  the  re- 

sults  of  bad  management  and  extravagant  expenditure,  it 
rapidly  increased  in  menibers  and  income,  until  now  it  is 
probably  the  most  ntnnerous,  if  not  the  most  wealthy, 
learned  society  in  the  world.   Admiral  Smyth  established 
its  financial  prosperity,  and,  as  every  one  knows,  Sir 
Roderick  Murchi:on  made  it  fashionable.    It  has  now 
upwards  of  3300  Fellows,  and  its  receipts  in  1880 
unonnted  to  86oo£,  while  the  Society's  fonded  cnpital 
was  18,500/.,  not  to  mention  the  value  of  its  fine  premises, 
library,  maps,  &c.,  in  Savile  Row.    Notwithstanding  all 
this  material  prosperity  and  its  weakness  for  showing  off 
travelling  lions,  the  Geographical  Society  has  really  done 
much  for  the  promotion  of  exploration  and  geography. 
Directly  or  indirectly  it  has  been  connected  with  all  the 
expeditions  of  importance  that  have  gone  out  from  Eng- 
land since  it  was  fbooded ;  it  has  encouraged  expleratwn 
by  gr.ints  of  money  amounting  in  the  aggregate  to  a  con- 
siderable sum  \  it  has  bestowed  its  medals  and  other 
rewards  on  explorers  and  feographers  of  vnions  na- 
fionilitics,  all  of  them  men  who  had  really  earned  such 
honours  ;  it  has  been  of  much  service  in  instructing  ex- 
plorers in  the  technicalities  of  their  business,  and  recently 
lias  established  a  sort  of  school  for  topographical  ob- 
servation ;  it  has  accumulated  a  valuable  library  and  col- 
lection of  maps,  which  are  freely  at  the  -erviceof  all  who 
care  to  use  them ;  and  M  Journal  and  ProteccUngs  contain 
a  vast  amount  of  infonnation,  not  simply  relating  to  geo- 
graphical exploration,  but  many  of  the  papers  relate  to 
the  more  scientific  aspects  of  geography.    The  Society 
has  itself  initiated  or  materially  supported  not  a  few 
expeditions  of  importance,  one  of  the  most  productive 
being  that  which  Mr.  Joseph  Thomson  recently  brought 
to  so  sticcessful  a  conclusion.   One  of  the  most  important 
functions  imdertaken  by  the  Society  is  tbe  yeaiiy  nsa- 
minations  in  geography  which  it  holds  in  connection 
with  schools;  and  the   papers  set  at  these  examina- 
tions are  both  comprehensive  and  scientific ;  in  this 
direction  the  Society  is  doing  really  good  wmk  hi  ' 
the  promotion  of  scientific  geography.    It  may  be  re- 
membered that  the  Council  recently  instituted  an  annual 
course  of  lectnrcs  on  the  more  strictly  scientific  depait- 
ments  of  geography,  by  men  of  acknowledged  emiaenoe 
in  their  subjects.   Unfortunately  the  Council  did  not  fed 
themselves  encouraged  to  continue  these  lectures  ;  but 
we  venture  to  think] [they  were  too  easily  discouraged. 
Let  tbem  by  all  means  have  their  fortnightly  popular 
meetings  during  the  season  ;  but  at  the  same  time  there  is 
nothing  to  hinder  them  having  alsw  more  esoteric  meetings 
nt  stated  intervals,  at  which  original  papers  might  be  read 
or  lectures  given  of  a  kind  akin  to  those  found  so  fre- 
quently in  the  proceedings  of  Continental  geographical 
societies.     In  this  way  the  Society  would  do  much  ti 
encourage  scientific  geography,  and  be  justified  in  claim- 
ing the  rank  of  a  really  seientilic  society,  which  many  of 
its  well-wishers  feel  that  it  can  hardly  claim  .at  present. 
Why,  moreover,  should  the  Council  not  at  least  lend  their  I 
countenance  to  the  great  intenational  scheme  of  Polar  | 
obser\'atorics,  and  take  some  steps  to  induce  our  GoN^m- 
mcnt  to  take  an  active  share  in  the  work  7  They  might 
easily  do  this  without  in  any  way  fettering  their  action  in 
reference  to  those  great  Arctic  expeditions  to  which  some 
of  them  appear  to  be  so  portlaL 
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The  Society  bas  shown  itself  remarkably  liberal  in  the 

distribution  of  its  mcdnls  ;  out  of  the  I09  which  have 
been  awarded  since  its  foundation,  37  have  been  given 
to  foreign  explorers  and  geographers.  Mr.  Markham 
gives  a  brief  and  interesting  slcetch  of  the  great  advances 
in  geographical  knowledge  which  have  been  made  since 
tliL-  Society  was  founded,  but  -^hows  at  the  same  time  how 
much  remains  to  be  done,  even  when  we  have  obtained 
a  rough  knowled^  of  the  whole  of  the  mtIM  tarfiMC^ 
while  deep-sea  research  is  yet  only  in  its  infancy.  Tlie  little 
volume  also conuins  an  admirably-arranged  list  of  papers 
In  the  Jmtmals  and  PnenHrngt  of  the  Sodety,  covering 
nenrly  fifty  paj^cs;  thi'?,  we  believe,  is  the  WOrk  of  the 
librarian,  Mr.  Rye,  and  will  be  of  the  greatest  value  for 
reference. 

Altogether  h  it  crideot  that  in  recent  years  geography 
not  only  has  made  Immense  advances  In  the  knowledge 

it  has  acquired  of  the  "world  and  ihey  that  dwell 
therein,"  but  has  acquired  a  character  which  entitles  it 
diatiDcdy  to  be  Nvurded  as  a  dqwrtnent  of  science. 


THE  LATE  A.  H.  GARROiyS  SCIENTIFIC 

In  Mmortem.  The  CoiUected  Sdentiflc  Fspen  of  the 

late  Alfred  Henry  Gairod,  M.A.,  F.ItS.  (Loodon : 

R.  H.  Porter,  i8«i.) 

FEW  eostoms  are  gaining  greater  groand  at  Oe  present 
day  than  that  of  makinf^  the  death  of  any  man  who. 
by  his  energy  or  talents,  has  raised  his  name  a  little  above 
that  of  tlie  uiknown  crowd,  a  reason  for  opening  a  sub- 
scription and  callincj  upon  all  his  friends  and  admirers  to 
tax  themselves  to  found  a  memorial  commemorative  of 
lus  career.  It  is  first  decided  that  there  shall  be  a 
memorial,  and  then  the  question  tisually  ari<;cs  as  to  the 
form  that  it  shall  take.  It  very  often  happens  that  some 
person  nr  some  institution  has  a  need  at  hand.  The  pro- 
sperity of  a  school,  and  indirectlyof  all  connected  with  it, 
win  be  promoted  if  it  bas  scludanUps  altadied  to  it 
which  wttl  attract  needy  students.  A  window  is  wanted 
to  complete  the  ornamentation  of  a  church.  Those  in- 
terested in  the  church  or  school  eagerly  seize  upon  the 
opportunity  which  the  hand  of  death  has  afforded,  and 
suggest  a  fitting  method  of  bearing  testimony  to  the 
memory  of  tlM  departed.  Such  memorials  generally, 
after  a  few  yiais,  letain  wonderfully  little  personal  con- 
nection with  him  they  are  supposed  originally  to  honoor. 
The  name  remains,  but  the  pcrcon  ii  forgotten,  unless 
preserved  in  remembrance  for  other  and  more  cogent 
reasons. 

Personal  memorials  of  really  eminent  men,  of  those  .vho 
have  done  good  service  to  mankind,are  of  inestimable  value. 
True  records  of  their  lives,  their  character,  didr  works, 
their  words,  even  of  their  features,  afford  encouragement 
and  example  to  ail  who  come  after.  By  such  memorials 
the  whole  world  is  enriched  and  its  pragrew  ensured. 
Among  sucli  we  scarcely  know  of  any  moit  appropriate 
to  its  subject  tlum  that  which  has  just  been  c^ried  out 

l)\  the  Garrod  Memorial  Committee.  It  is  a  handsomely 
printed  large  octavo  volume  of  527  pages,  containing  an 
esedient  portrait,  a  memoir,  and  a  repftkhictton  of  all 
the  important  contributions  to  science  made  during  the 
short  but  fruitful  career  of  the  extrenoely  talented  biolo- 


gist whose  loss  we  deplored  almost  exactly  two  years  ago. 
The  work  contains,  in  a  most  convenient  form  for  refer- 
ence, a  vast  number  of  facts  relating  chiefly  to  the  anatomy 
of  birds  and  mammals,  together  with  all  the  figures  with 
which  the  several  memoirs  were  originally  illustrated, and 
a  copious  index.  It  has  iMsea  ably  edited,  evidently  as  a 
l.ibour  of  love,  by  Prof.  Garrod's  successor  in  the  post  of  pro- 
sector to  the  Zoological  Society,  Mr.  W.  A.  Forbes,  with  the 
assistance  ibrthe  physiological  portkm  of  PreC  E.  A.  Schiiiier. 
Mr.  Garrod  was  all  his  life  favourably  circumstanced  to 
a  remarkable  degree  for  pursuing  biological  research. 
He  had  firom  his  earliest  age  the  advantage  of  sdentilic 
associations  and  the  best  of  educations,  and  was  soon 
placed  in  an  independent  position,  which  enabled  him  to 
make  the  occupation  of  his  life  that  which  almost  all 
others,  even  those  holding  most  of  the  existing  scientific 
appointments,  can  only  do  in  snatches  of  time  saved  from 
the  educational  or  administrative  duties  connected  with  their 
offices.  Of  all  these  advantages  he  fully  availed  himself ; 
but  eonsideiing  lie  was  only  thirty-three  years  old  at 
the  time  of  his  death,  the  amount  of  his  already-published 
work  when  collected  together  is  surprising,  and  causes 
the  greater  regret  that  he  was  not  spared  to  continue 
what  he  had  so  well  liegun,  especially  as  his  editor  tells 
us  of  the  immense  amount  of  material  in  notes  and 
drawings  which  be  had  accumulated,  besides  that  whidl 
was  in  a  sufficiently  iinisbed  state  to  see  the  light 

In  diese  days,  when  so  much  is  being  said  about  the 
encouragement  of  scientific  research,  and  so  many  experi- 
ments are  being  tried,  both  with  public  and  private  money, 
as  to  tlie  best  means  of  promoting  this  end,  we  camiot 
help  making  the  reflection,  before  conchidinf:  our  notice 
of  this  volume,  on  the  great  results  that  may  follow  a 
small  expenditure  judiciously  and  steadily  devoted  for  a 
series  of  years  to  one  object  If  the  Zoological  Society 
had  not  in  1865  established  its  prosectorship,  we  should 
have  seen  little  of  the  really  solid  advances  in  our  know- 
ledge of  the  anatomy  of  the  two  hi^er  classes  of  verte- 
iMated  animals  contained  in  the  valuable  memoirs  of  Dr. 
Marie,  those  collected  in  the  present  vohmie,  and  those 
now  in  the  course  of  publication  by  Mr.  Garrod's  successor 
in  the  office. 


THE  DIAMONDS,  COAL,  AND  GOLD  OF 
INDIA 

TTU  Diatnondt,  Ctmi,  and  Gold  of  India.   By  V.  Ball, 
F.G.S.    l2mo.    (London  :  Triibner.  1881.) 

IN  this  handy  little  volume  the  author  presents  us  with 
a  compendium  of  the  facts  known  concerning  the 
occurrence  and  distribution  of  the  three  principal  mineral 
products  of  India.  The  work  being  so  designed  that  it 
may  be  used  as  a  handbook  to  the  detailed  accounts 
published  by  the  Geological  Survey  of  India  and  by  other 
authorities  in  nnmenms  scattered  publications  to  which 
full  references  are  gi\  en.  In  the  first  chapter  the  different 
localities  producing  diamonds,  including  both  active  and 
abandoned  mines,  are  noticed  in  some  detail.  These  are 

grouped  into  three  areas,  the  most  southerly  being  that  to 
which  the  name  of  Golconda  is  usually  applied,  although, 
as  the  author  pmnts  out,  that  town  is  not  actually  in  a 

diamond  producing  district,  but  was  the  staple  place 
where  the  product  of  the  district  was  bought  and  sold. 
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The  actual  mines  are  in  the  southern  part  of  the  Madras 
fimideney,  in  the  dlstricta  of  Kadapah,  Kannti,  Kittna,  | 

and  Gty-!averi  The  second  fp-cat  tract,  fuither  to  the  t 
north,  lies  between  the  Mnhanadi  and  Godaveri  rivers,  ' 
the  chief  localities  being  at  Sambalpnr  and  Weiragud, 
eighty  miles  south-east  from  Nagpere,and  at  a  few  places 
in  Choia  Nagporc.  The  third  great  tract  is  in  the  vicinity 
of  Pann.-i  in  R.indcl  h  md.  !n  .  cldition  to  these  a  few 
small  diamonds  are  reported  to  have  been  found  near 
Simla.  In  all  ca^es  the  diamonds  appear  to  have  been 
f>un(l  in  srinthtonefi  or  onglonerates,  or  in  the  jrravcls 
derived  from  their  alteration.  These  sandstones  are  re- 
ferred in  the  southern  localities  to  the  lowest  member  of 
the  Karnul  formation,  which  as  a  whole  is  considered  to 
be  the  equivalent  of  the  lower  part  of  the  so-called 
Vindhyan  formation  of  Northern  India.  An  upper  group 
of  the  Utter,  the  Rewabconglomerate,beingt)it vii  unond- 
bearin?  bed  in  Bandelleband.  There  does  no;  ii  j  c  vr  to 
beany  authenticated  instance  of  a  diamond  bcin>;  found 
in  India  in  other  than  sedimentary  rocks.  One  case, 
however,  at  p.  49^  where  malrhc  is  said  to  be  "a  net- 
work of  string*  of  calc  spar  IndOBlng  lamina-  and  small 
lumps  of  green  day,'"  suggests  the  possibility  of  the 
material  in  question  being  a  dectnnposed  basalt  or  basaltic 
taff,  and  as  such  comparable  with  the  South  African 
o?carrenc«.  What  the  present  total  production  of  the 
mine-  mn\  be  wc  arc  left  to  guess  ;  as  far  as  can  be 
gathered  from  the  scattered  notices  collected  by  the 
atithor,  the  larger  nomber  of  the  mines  are  of  historical 
interest  only. 

The  s  cnnd  chapter,  that  on  Coal,  is  mainly  an  abstract 
of  the  co  nmuiiicitionsonthis  subject  made  to  the  Records 
of  the  Geological  Surref  of  India  by  Mr.  Theodore 
Hughes,  and  is  rather  behindhand  in  point  of  time.  The 
latest  information  appears  to  refer  to  the  year  1878-79, 
The  arguments  for  and  against  the  sapposed  Mesosoic 
age  of  the  Indian  coal-bearing  rocks  are  given  in  abstract 
with  great  f.iirne'-is,  rxnd  the  antlior's  conclusiiin  that 
"  floras  alone  form  an  unsafe  guide  to  the  correlation  ' '  of 
the  ages  of  m;ks  in  difliHent  countries  is  probably  the 
only  safe  one  that  can  be  drawn  from  the  av.nlahic  evi- 
dence. As  a  mere  question  of  strati^jraphical  position  it 
is  probable  that  these  rocks  represent  the  uppermost  coat- 
measnies  (Pemio-Carboniferous)  of  Europe.  Any  one 
acquainted  with  the  smaller  coal-basins  in  the  south  of 
Europe  r.innot  but  be  struck  with  the  numerous  analogies 
between  them  and  the  Indian  coal-fields,  more  particularly  j 
in  the  thickness  and  irregularity  of  the  seams.  The 
author's  st  itc-nii  nt  that  tfic  Ramgunj  coal  "may  be 
described  as  a  iion-caking  bituminous  coal,"  is  rather  too 
general  It  is  true  for  the  larger  seams,  but  besides 
these  are  to  be  found  others  in  which  the  cikir  Lj  property 
is  as  well  developed  as  in  any  t  aking  coal  in  the  world. 
The  coke  produced  is  not  of  particularly  good  quality, 
which  is  however  due  to  the  large  quantity  of  ash  in  the 
coals,  but  as  to  their  caking  capacity,  there  can  be  no 
doubt  whatever.  Tlie  estimation  .is  to  the  quantity  of 
coal  available  seems  to  be  rather  wild  guesses  in  some  I 
cases,  and  one  of  tbes^  for  which  the  data  arc  pro- 
fessedly given,  is  a  good  specimen  of  an  arithmetical 
puzzle.   They  are  as  followi  (p.  69) : — 

"  The  c  lal  occurs  in  three  principal  seams  .  .  .  average 
total  thickness  of  16  feet  .  .  .  over  an  area  of  8|  square 


mile-.  Tlie  amount  of  coal  may  therefore  be  estimated 
at  1,360,000,000  tons,  and  ^  availaUepoitiea  of  this  at 

So^ooOjOoa" 

How  the  largest  of  the  above  figures  is  obi-imcd,  and 
what  its  relation  to  the  smaller  quantity  may  be,  is 
certainly  not  apparent  from  the  autlMi'«  statement.  An 
alkywancn  of  94  per  cent,  for  fattlt%  isaate,  and  unwork- 
able coa^  winch  the  above  figuna  lead  te^  aacBon  rather 
large. 

The  ehapter  on  Gold  contains  esttracts  from  niAst  of 

the  published  details  on  the  occurrcn  e  of  precious  met.als 
in  India  down  to  il.c  Reports  of  .Mr.  Hrough  Sm)th,  and 
the  latest  remarks  of  Indian  newspapers,  whidi  latter 
however  are  dated  as  far  back  as  May,  1880.  An  original 
investigation  of  the  author's  as  to  the  distribution  of 
auriferous  detritus  in  areas  occupied  by  ro^ks  of  different 
characters  is  of  interest.   He  found  that  the  propoitioa 
of  gold  obtuned  was  larger  upon  crystalline  sdiists  than 
upon  gnci-s  and  granite,  a  result  which  agrees  with  that 
generally  obtained  in  other  parts  of  the  world.   As  this 
was  predicted  to  him  by  his  native  workmen,  it  is  difficok 

to  sec  how  the  author  arrive*  at  hi-  beliL^f  that  pold 
washing  in  India  alTjrdi  an  e-xanqile  of  human  dc:;r>. 
dation. 

His  evidence  seems  rather  to  show  that  the  geld 
washers  have  a  highly  skilled  and  mhmte  knowledge  of 

the  distribution  of  go!  1  ;        i    but  the  value  of 

such  knowledge  is  diminished  by  the  circimisrance  that 
the  aniennt  of  such  nmteiialBinilalilebas  been  practically 
exhausted  by  the  laliours  of  many  generatio-is  of  workers 
through  a  period  of  zooo-jcxso  years.  The  great  extent 
of  old  workings  discovered  in  some  of  Aa  Wynaad  nriuas 
also  shows  that  the  "old  sKs"  were  an  ooneenvsible 
workers  as  vein  miners. 

In  the  earlier  part  of  the  volume  the  work  done  by 
"amateurs"  in  Indian  geolegy  is  somewhat  poiauedfy 
contrasted  with  that  of  the  professionals,"  whose  whole 
time  is  devoted  to  the  subject.  This  is  to  be  regretted, 
as  is  al>o  the  assumption  of  an  air  of  finality  for  the  work 
of  the  Indian  Survey,  which  the  nature  of  die  work  cer- 
t.Tinly  does  not  allow.  For  instance,  we  are  told  in  the 
same  paragraph  that  the  rock-,  of  the  V'mdhyan  formation 
are  absolutely  azoic,  and  that  they  may  be  of  any  age,  from 
Lower  Silurian  to  Carboniferous ;  the  real  meaning  of  this 
expression  being  that  no  fossils  have  as  yet  been  found  in 
them.  In  this  sense  the  New  Red  Sandstone  might  be 
said  to  be  aioic  over  a  great  part  of  the  central  plain  of 
England.  The  results  of  the  Indian  Survey  are  of  great 
value  as  famishing  a  broad  outline  of  the  strattgmphical 
features  of  the  peninsula,  but  there  will  be  work  enough 
and  to  vgm  for  boHi  amateur  and  professional  for  many 
yean  to  ceme  before  that  oudine  is  moderately  filled  in 
detail  H.  B. 


oust  BOOK  SHELF 

Tht  SttubtWs  Hattdbtok  of  AeomsHa.   By  John  BfMd- 

house.   (London :  William  Reeves,  1881.) 

Wb  are  not  quite  sure  what  the  title  of  this  work  i&  The 
title  just  given  is  from  the  lettering  on  the  back-  Within 
thecuvcrs  appears  a  second  title,  "  Musical  Acoustics,*' 
and  on  the  actual  title-page  appears  the  triple  announce- 
ment, "The  Student^  Helmboltr,"  " Musienl  Acoustics,'' 
and  "The  Fhenomem  of  Sound  as  connected  with 


L^iyiu^cd  by  Google 


Oct.  20,  1 881] 


NATURE 


581 


Music."  The  book  iiself  may  wiihout  unfairness  be  dc- 
icitt>ed  as  an  "ajrangement," or  taiher  as  a  "  pot-poum, ' 
inumoch  as  it  resembles  those  musical  comFositioas  in 
which  some  of  the  firagnieiitary  themes  of  one  or  mote 
great  masters  are  dished  up  for  the  public  ui son»e  new  or 
popularised  settinfr.consistingof  commonplaceaof  a  moic 
or  less  r.oiid  tv  |)c.  About  So  per  cent,  of  th*  pae»^lO'e 
us  consist  of  t:lippin^;s  and  quot;xtions  taken  WinmM  tt 
itUt.Uim  and  in  quotation  marks  bc  it  added)  from 
the  work,  ul  HclmhuSu,  Stone,  I'olc,  Tyndall,  and  Scdky 
Taylor,  intcr-p' r^cti  with  a  connectivc-lissuc  woven  from 
the  "author's"  own  brain.  We  have  found  this  in- 
genious fabric  very  rcmarkiible  reading,  and  have  gJeantd 
a  number  of  new  facts  from  it.  W  e  have  leamctl  for 
example,  that  tbe  transmission  of  verbal  messages,  i  ra\  crs, 
hymna,  and  sermons  through  the  telegraph  wire  by  ihe 
tekphone  must  be  held  to  "  prove  that  air  is  not  the  only 
msimai  thfoafh  which  sound-impulses  can  pass."  We 
lifMl  oar  author  dtclarirg  on  p.  80  that  the  reason  why  so 
romantic  a  name  as  the  "  s)ren  "  skould  be  applied  to  so 
matter-of-fact  an  instrument  does  not  afpau  j  while  on 
p.  98  he  seems  to  have  made  the  di-covery  that  the  name 
is  a  misnomer,  because  "Homers  2«ipijMt« "  («V)  were 
not  cnflowtd  with  the  power  of  singing  under  water  as 
this  in^tniincnt  can.  «  iir  author  is  ver>'  unhappy  in 
dealing;  with  equal  t Mi>i>erament,  and  complains  that 
neariy  all  writers  on  tei)i(>erament.  with  the  exception  of 
Mr.  Ellis,  describe  it  as  dividing  the  octave  into  twelve 
precisely  equal  semi;ones,  "without  explaining  that  these 
semitones  arc  nut  absolutely  equal."  That  the  perfect 
equality  of  the  theoretically  equal  temperament  is  never 
attained  m  prvtkt  is  indeed  traa;  bat  why  does  our 
antbor  find  fiult  with  wxitera  on  temperament  for  stating 
the  exact  theory  ?  His  accusation  against  Dr.  Stone  for 
palpaUe  misuse  of  language  (on  p.  3»)  ta  otterly  out  of 
place,  and  only  shows  that  the  author  has  not  compre- 
hended the  true  meaning  of  a  mu-ical  interval  as  defmed 
by  a  ratio.  He  appear^  not  to  know  that  if  an  octave  is 
divided  into  twelve  e>acily  ctiual  metrital  parts  or 
ratios,  the  differences  between  the  successive  terms  of  the 
ratios  arc  not,  and  cannot  be,  ;u nhiuLiically  equal  to  one 
another.  Hence  his  attack  on  the  perfectly  uncxccj.tion- 
aUe  statements  of  Ur.  Pole  and  Dr.  Sk  ne.  The  dia- 
grams with  which  the  work  is  interspersed  consist  prin- 
cipally in  pictures  of  syrens  and  in  copies  of  wave-forms 
taken  from  Mr.  Sedlcy  Taylor's  "Sound  and  Music," 
and  ipoiled  by  drawing  them  as  if  made  up  of  semicircles 
piMMUfeiher.  The  wave-fiicm  given  on  p.  266  to  iUus- 
trate  beats  does  not  show  the  wave-fonu  of  the  heat  «/ 
all :  and  though  the  author  gives  on  p.  lOi  n  watffrfim 
w  hich  illustrates  a  beat  admirably,  he  appears  «0t  tO  know 
it,  as  he  passes  it  by  as  being  merely  one  of  a  few  dif 
fercnt  forms  of  tracing  which  a  vibroscope  can  register. 
Hut  w  c  lia\  e  said"  enouj^h  to  justify  us  in  having  at  the 
outset  pronounced  "The  Student's  Hclmbolu"  to  be 
what  we  called  it-«  /tf/^mwrf— or,  in  the  plahi  English 
tongue,  a  hash. 

Afrika  im  LichU  unserer  Ta^e.  Bikiengalait  und  gtoto- 
g^tktr  Bau.   (With  a  I ! ypsi)metrical  Map.)  Bjr  JONf 

Chavanne.    (Vienna:  A.  llarilebcn  ) 

The  conclusions  come  to  by  Hcrr  Chavanne  we  have 
already  referred  to.  Africa,  he  finds,  is,  on  the  whole,  a 
high  pbtcau  or  t.ible-land,  cros  cd  here  and  there  by 
n.ijiinlam  chains  ur  single  elevation^.  Tl:c  plateau  com- 
mences in  n»ost  places  at  a  remarkably  ^hort  clisiance 
from  the  sea,  the  slopes  south  of  the  equator  bemj  y-a- 
ticularly  steep.  North  of  the  equator  tbc  land  may  be 
looked  upon  as  a  very  slightly  inclined  plane,  which,  like 
tbe  sootbem  plateau,  is  also  crossed  by  separate  deva- 
dons,  sa«M  ef  them  being  very '  considerable.  The 
MMWca  of  nnDerattif  and  for  tbe  greater  part  widely- 
aJstribnted,  hhes  Is  onlllee  Ae  nneral  physiognomy  of 
tbe  odwr  laige  continents.  By  mr  tbe  most  important 


part  of  the  author's  w(  rk  is  the  excellent  hypstinetrical 
map  which  accompanies  tl.e  book,  and  to  which  we 
referred  a  short  time  ago.  Its  scale  is  i  :  3o,ooo,(X>o. 
The  elevations  are  marked  in  ei^ht  dilferent  tints  of 
brown,  showing  so  many  grades  and  altitudes  from  zero 
upwards.  Thus  at  one  glan  c  we  -ee  the  '  n  an  con- 
tinent rising  as  a  rule  fron)  o  to  601:1  nKircs  in  the 
northern  half,  while,  in  ti  e  southern  half,  elc  .iiions  from 
900-1200  metres  nre  the  rule.  The  greatest  heights — 
those  of  1 500-2000  metres  and  more — are  packed  close 
together  on  the  eaxt  side,  between  the  southern  end  of 
the  Red  Sea  and  the  Zambesi  River,  and  only  occur 
again  in  the  extreme  south-east  (Natal)  aud  Ctf  up  in  the 
north  west  (Atlas).   The  text  of  the  book  is  well  written; 

the  author'-  (!.  scriiJth  11  ,  .irc   .ilw.iys  attiaCtivC,  tO  the 


nt,  and  tree  Itoin  ail  ^upertluous  wofdines^. 


LETTERS  TO  THE  EDITOR 

\'l kt  Editor  dofi  net  kola  iuimtlf  resfomibUfrrofiHitmtiifmm 
by  his  torresfcnJtiils.  Xiilficr  can  ht  rnndtrlak*  tt  fcAl'W, 
cr  to  tcrtt  fciiJ  -.rH'i  ii'.c  v-t iters  of,  rrjtdml  mnuuttiftt, 
\o  n^'lice  is  tai,n  n/  iii.niij  rm>us  icmintiniteUieiis. 

{TAe  Editor  urgintly  rtquad  cotrcspondcnts  to  ktrf  thtir  Ittttn 
as  short  as  {\>sstt'!t.  1  he  frtssure  on  hit  sfate  is  so  gnat 
tkt  it  is  imfctixbU  othatoitt  tt  tmurt  tJi*  afftarasKt  eu.  n 
of  (tmmunitaticni  c0utMHimgiiUtin$tingtmd  tKVti/atts.\ 

Struggle  of  Parte  In  tbe  Oiganisra 

The  review  of  I'r.  i:>inx'>  v  ork  on  the  "  tiltuutjic  uf  Tirts  i:i 
the  Orgainsm  "  ly  Mr.  (ieo.  J.  Ivomane-  which  api/tar^,  in  your 
nuuilicr  tf  ><:)  U  miitr  29  (p.  51:5)  c  utains  onic  p:.s>.igcs  which, 
I  venture  t  i  thiiil  ,  .^rc  h.iiilly  con  islmt  with  the  1  urpr)  c  to 
which  the  c  !uiTin>  1  f  N.urKi  are  devi  tc(!,  I  111. ii<  isi.iinl  tVial 
purprsr  to  he  ihe  di  cu  ^ioll  i.f  ■  cicnlific f.  tt  and  ecu  itic  h'.ws, 
I  P  1  trly  ■  i  called.  I  should  I  c  the  last  to  deny  ih.it  ihoc  f.icts 
and  therR-  hwi-  may  li.-.ve,  iHid  i].dccd  mu:t  liavo,  tlitii  own  u.li- 
matc  t>eariiig  up' n  the.  icjjy,  \\t  c:hcr  natur.^1  or  levelled.  ISut 
it  i?  not  ihe  ;  ur|  o  e  of  .t  purely  sc'cntific  j  .-uriial  to  uilcr  upon 
this  di'.cu  -icn  ;  it  is  (  nc  which  caniu-l  he  there  pui  utd  wilhuut 
involving  c<  ntrover^-its  alien  to  the  spirit  in  which  phytical 
science  nu|;ht  to  bc  .'ludied  ai  d  exj  luii.cd. 

And  if  even  ttnipcn  tc  di.iu  si>  11  U)-  "  the  Md  jict  ought  to 
be  aroideil  in  a  ]  urtly  tutiailic  j.  iinial,  slill  nuiic  .  u; hi  there 
to  he  a  'cnipuh  us  .ib-!ei.iii.!i  fn  m  di  gnitlic  ultcrai  te;.  wbiihare 
hostile  to  iliruli  j^  c:d  '  jum  hi-,  and  which  are  uniupported  by 
even  the  -enililai  co  of  .-irRUti  cnt. 

Iti  (he  p.i.s-ar;e-.  to  whicii  1  lefir  Mr.  Romanes  a  serts  that  to 
the  whc  Ic  ".ujpinirnt  in  tu  dc  ign "  in  nature  UI  "ead  has 
come"— as  the  le  ult  .f  Mr.  I  ar win's  Theory 0*  Evolution— 
that  the  "  fountain  of  this  grcxt  deep  have  been  broken  np  by 
the  jv  wer  of  one  n  an,  '  at d  that  ''never  in  the  history  of 
thought  h;u.  a  eh.-.nge  beta  etTecied  of  a  compentle  mafiniludef 
Md  itn|  ortnnce." 

As  an  expre^'irn  of  tbe  <pinion  of  Mr.  Ronunes  that  the 
r>atwini.in  ihei  ry  cugbt  to  ]  ut  sa  end  to  the  ** ai^BB;«lt  firom 
design,"  ihi-.  a^sienioo  may  le  allowed  to  pats.  Cut  as  the 
as'crli<nof  a  fact  I  venture  to  »y  that  it  MS  BO  fonndatMB. 
There  arc  many  minds,  i.  clui  ing  some  of  ih'se  BMI»t  dMtin* 
guishcd  in  icicnce,  wh  1  not  only  fail  to  ICS  BSy  oontradiction 
between  evolution  and  dcrign,  but  who  hold  d»t  the  doctrine  of 
evolntion  and  the  facu  on  which  it  is  founded  have  taptlicd 
richer  illnstratiunfi  than  were  ever  befue  acoeikille  uf  the  opera* 
tions  of  design  in  nature. 

I  »boald  le  tTa^uigrcs^  ing  tny  own  rule  wtn  I  to  denmd  this 
view  in  your  cohnmic.  1  khail  thcRf<  rt  content  myself  with 
saying  that  no  pocsibie  ancant  tt  dbCKvery  concerning  tbe 
phy»ialtansssaf  nntaial  pbcnmocBa  oan  aiect  the  atgument 
that  theooBiblaation  snd  oo^otdlaation  Of  th«e  causes  which 
produce  the  ''apparent "  effects  of  nurpos*  are  really  and  tndy 
to  be-the  work  of  Mkid  and  WilL 


wh<<t  ihey 
inversry,  October  4 
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rsfcardies  of  Mr.  Loekycr,  and  odur*,  tummarised  bf 
him  hi  recent  numbers  of  V A-naSi  have  to  a  extent  com- 
plicated  the  aspect  of  this  gruid  proMen,  wbkh  appeared  to 
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^mple  t'j  Stukes  and  Tliotn-uu  1:1  1S52,  an  I  to  Stcu.ir!  and 
KirchhofT  a  few  yctfs  later. 

I  wish  to  cjnsider  briefly,  uli  u^rc  ilic  c  jk-.v  an  i  piu/ling 
complications  of  the  'olar  problem  ;  and  whether  wc  may  n  jt 
still  preserve  our  belief  in  the  existence  of  esu-utiiiHy  Jirftrjiii 
dementary  atoms,  which  is  the  basis  of  tlie  beautiFul  V  >r;cit 
Theory.  For  it  seeing  that  to  hazard  (h.>v«  ever  Haturaiiy)  -.uch 
K  Step  as  is  involved  in  assumed  dissociation  of  the  (so-called) 
tkments,  before  we  make  certain  that  nj  Icis  serious  hypothesis 
wUl  aocoont  for  the  observed  ^cts*  is  eoatnuty  to  the  inirit  of 
Newton's  RtgiU*  FkOMophandL 

The  Boat  pcawlawtt  of  these  complications  seem  to  be— 

(1).  The  nnitigiH  of  the  relative  brightaesjt,  iddth,  &c.,  of 
a»  Uaes  la  the  wectnunof »  pHlcMlar  substance,  iodepondmoe 
00  the  MBtd  ana  drcnmstnces  of  its  iocaDdescenoe. 

M.  The  so-called  "  lr>ng  "  and  "  <ihort "  lines.  (These,  as 
win  nc  seen,  are  probably  «  case  of  (i).) 

(3)  .  The  fact  that,  in  tiie  speetn  of  n»ipots,  some  lines  sup- 
posed to  be  doe  to  nparlieular  dement  indieate  rapid  motion  of 
Uie  glowfaiefis;  while  otberHwppMeddne  to  tin  •aoeeleineat, 
give  no  such  ladication. 

(4)  .  The  (at  lead  apparent)  colncideiice  of  Uaes  in  the  tpaetM 
of  two  or  more  elementary  subsleaaei. 

To  these  may  be  added : — 

(5)  .  The  remarkable  pecoliariUca  of  atirspectra ;  especially 
tihepaudty,  and  the  breadth,  of  the  Ifaies  la  thesfMtfm  of  vMU 

Ks  regards  (t>,  let  ox  consider  a  "knifing  body  with  «  Uurfe 
number  of  dilTcrent  modes  of  vihntbaf  eipoied  to  Inpacts 

enhrr  '<  ri  j(lic  or  at  least  with  an  avenge  period.  The  relaiive 
iiiic  i  in -s  of  thj  various  notes  which  It  cu'jElvewill  obvioa&ly 
depend  upon  the  perijd  of  the  iopact't.  Now  ttdsis  precisely 
the  case  of  a  particle  (I  nw  the  word  to  avoid  atfMOneeption)  of 
a  gbwing  gas.  The  average  number  of  Uofrs  it  reeetvei  irill 
depend  on  (a)  the  nu:nher  uf  particles  per  cable  inch  (and  also 
npan  whether  thrre  be  amfther  gas  /resent  ormt^t  polat  of  very 
great  impartance)  and  (i)  the  tejipcrature,  whwli  Is  direiBt^ 
connected  with  the  velodlgr  of  the  p.vticles. 

Change  the  density,  tne  temperature,  the  admixtuic  with 
foreign  substances  or  any  iwo^  or  all,  of  these  ;  and  the  average 
period  of  the  battering  to  which  a  particle  is  sul.jtctcd  nxay  be  so 
altered  as  to  elicit  from  it  im  ai^  rtquirtd  ratios  of  relative 
inletuil^  the  various  simple  rays  it  can  give  out. 

It  wdl  readily  be  seen  that  this  may  accjunt  for  all  of  the 
phenomena  of  clashes  (i)  and  (a) above. 

(3)  may  be  acc  mnted  for  in  many  ways.  I  mention  only  one, 
as  my  objec'.  is  merely  to  fjj ow  that  we  arc  not  yet  compelled  to 
accept  dis>-  >ci  ttion  of  so-called  dementi  even  in  its  raUdest 
foriii.  O  h  I  m'jdes  of  Ofcapc^  thon^h  not  qnlte  so  simple, 
present  them  elves. 

Wb.it  i  -  -ccn  i:i  a  sui-spit  is  the  inteijral,  a.  it  were,  of  all 
that  taking;  i-^,  rCjjards  iKjth  radiatioa  and  abiorption)  in 
m  vny  thimsa  il  ;yu..-,  of  solar  at ui >•> pherc,  containing  tne  same 
su'  -tincc  uii  Icr  the  ni  ist  varied  c  mditiwis.  Tlut  portions  in 
wlu.l.  CL'i-.uu  liii^,  of  that  substance  are  prominent  over  others 
niiy  lie  at  rest  rciatlvely  t  i  the  observer  along  tlie  line  of  sight ; 
while  others,  in  which  (fr  .in  difTerent  density,  teoiperature,  or 
ad  nixture,  as  ab  »ve  exi)laine'  i !  other  lines  are  specidly  prominent, 
may  have  large  relative  vc-lojitie;,  is  ccrtaio.  Tms  would  at 
once  account  f  jr  these  singular  ob-ervati  jns. 

As  to  (5)  we  must  remember  th.it  in  a  tar  sjxxtrum  we  have, 
as  it  were,  a  .'r;>V  integral.  F  ir  we  11  A  ..aly  intc^-rate  through 
th;  depth  of  the  atmnsphere,  jut  .\\■,,^  ...vcr  the  wh  ilc  -urt;xce  of 
the  star;  s|>ots,  hurricane-,  and  rotatiin  of  the  whole,  included. 
This  i^  c  juivalcnt  to  the  su/H^fKJsiUon  of  innutuerable  separate 
spectra,  no  two  of  which  may  have  any  ^^ne  iudividnal  line  in 
the  same  pUce  or  of  the  sa::ic  breadth,  \o.  P'eebfe  Hn^  any, 
io  fact,  entirely  disapjxar  umjer  such  treatment. 

14)  If  n  j1  ilue  to  natit  of  dispersive  power  in  the  apparatus, 
this  m.iy  be  lei^itimately  attributol  to  inevitable  impurities.  It 
is  only  in  "tall  talk  "  (or  in  advert i*eme:its)  that  any  human 
preparation,  clc.ncntar)'  or  n  )(,  can  l>c  spoken  of  as  "eAtmiuk 
r>  in."  An  J  we  all  know  bow  faint  a  trace  oif  ImpBlityean  he 
detected  liv  tlie  liclj)  of  the  sjiectr^r  cojw. 

Even  in  rht?  last  res  irt,  1  ee  iiolhin^'  t  i  hinder  the  existence 
of  exactly  equal  vibratinn  pci  inK  m  two  perfectly  di-tinct  vortcx- 
atoms  :— th'.u^h  their  occurrence  i,  extremely  i-iiprobablc. 

If  we  C  iuki  get  an  absolutely  Iraasparcnt  gas  ;  .me,  therefore, 
which  could  give  no  radiation  under  any  cirt:unisla:ice  ;  tlie  studv 
of  the  behmour  of  a  given  quAnlity  of  hydrogen  mixed  with  dif- 


ferent proportions  of  it  in  a  vessel  of  given  siiCf  and  subjectoi 
always  to  the  tame  '-■^m^^t^fl*  IT*  *ffTfW''TtrTftTt'.  Jr^"^'* 

invaluable  information.  G.  H. 


Replacing  Flakea  on  Palaeolithic  Implemente 

This  wonderful  feat  was  first  performed  by  my  friend  Mr. 
F.  C.  J.  SpurrcU  of  DartlM.    On  itst  thoughu  the  thi^ 
seems  utterly  impossible^  and  {(  ||  ofarioos  that  no  flak*  cai 
possibly  he  rqiheed  apoa  an  haplimrt  ankm  one  liohte  on  lit 
exact  spot  wfane  dw  iailnmeal  wia  ndi^  and  fiada  both  imfl^ 
ment  and  flakes  hi  poiilkia.  Ur,  ^niwH  so  feoai  hi  1  wialifnaL 
During  the  prsitat  suamer  IhavMseovad  anoOer  and  aiaillir 
PaLeoUthie  lloor,  far  lemovad  fmn  Hr.  Spwrell's  and  when 
implemeali  sael  idcM  ai*  tt^osedhtftSMMm  perfccUy  aadb- 
inrbed  since  they  were  geatly  covered  no  In  Paleolithic  tiaei 
widi  fine  madoontaiaiaKdw  ahells  of  sneh  freshwater  nwlhscs 
as  Ualob  Cfmi%  and  0]ftlifaifab    For  obvioui  reasons— the 
chief  OOOof  wUdiisaitmywarkwoald  he  totally  stoppeJ  if 
I  mentioned  the  locality— I  wOl  oonlest  myidf  with  stating  tiui 
the  position  is  nearly  amde  fifom  nay  river,  and  (htjlifari$4t 
feet  above ths levd of  the aoarait stream;  above ttie  floor  ist 
thick  deposit  of  fine  stntlfied  sand,  and  above  that  loam.  Ot 
this  Palaeolithic  floor  I  have  found  several  implemeats  aad  t 
laige  nunber  of  flakes,  aad  on  one  of  the  finest  implemesti, 
an  exam;>le  6  inches  lon^  3I  inches  wide,  and  weighing  i|  lb. 
I  have  been  able  to  fcpfaue  two  flakes,  one  2}  inches  haz,  tbe 
other  2  inches  in  eaaet  position  ;  the  flakes  slightly  overlap  1 
each  other  on  the  implement,  and  bo.h  have  been  st.nck  froa  ' 
the  ei^e  of  the  implement  at  right  angles  across  iu  face.  Th: 
im  dement  and  Bakes  were  dote  to^ethe-,  and  with  them  I 
found  a  h.immer->tone  of  flint  with  a  distinctly  battered  ai»l 
abraded  edge.    Mr.  Spurrell  replaced  many  flakes  round  his 
iniplcjient,  but  the  implement  its-lf  was  a  spoilt  and  pax 
cx.unole.    My  implement,  on  the  c  jitr  iry,  is  an  unusually  file 
one,  laree,  heavy,  and  perfect.    Both  the  implement  aod  iUkcs 
show  a  Tittle  of  the  orwinal  grey  crust  of  tbe  flint  from  which 
the  instrument  was  made,  and  this  p»taliar  grey  colour  led  me 
to  attempt  the  rcplacejient  of  the  flakes  with  tbe  ab^ve-men' 
ti  )n;d  successful  rc>ult.    One  flake  has  a  slightly  uneven  edge — 
in  S):nc  i  istan.:es  ci>nsidcred  a  proof  of  n  c — ^the  second  flake  is 
quite  sharp.    I  sha'.l  exhibit  this  implement,  with  other  imple- 
ments, flake,  &c.,  froij  the  same  place,  at  an  early  meeti  ig  of 
the  Anthrjpologieil  Institute.      WoKTHiMcroM  G.  Suitu 

ilj,  Grosveno.*  Raxi,  Uighhnry,  N. 

Integrating  Anemometerj 

PSRHAt's  the  folio. ving  brief  description' of  the  inte^tx  , 
devised  by  me  will  safBoe  to  Cstablbh  its  near  kinship  with  Mr. 
Wilson's  (Nati;rb,  vaL  xm».  pp.  467  and  557) :— A  roller  with 
a  spherical  edge  is  mule  to  revolve  with  a  velocity  proportions! 
to  mat  of  the  wind  as  recorded  on  an  anem  igraoi.    This  roller 
presses  on  a  plane  table  carried  by  two  mutually  perpendicu',si 
pairs  of  rails  in  planci  pirallcl  to  that  of  the  table.    I'he  lowe<t 
of  the  pairs  of  rails  is  supported  by  a  frame  cirried  on  the 
extremity  of  a  vertical  shaft.    The  point  of  contact  of  the  roller 
with  the  ta  lie  lies  in  the  prolon.ja*!  in  of  the  axis  of  ih^  sha't. 
The  table  can  rotate  with  the  shai:.  'lat  not  in  U  pciiJontly. 
'  a  si  nplc  arrange  nent  th;  shaft,  an  1  c  insc  ]ucntly  the  table,  ars 
j  caused  to  take  up  p  >s;tious  c  iric-s|Ki:i  ling  from  moment  t  > 
mo  aent  with  the  direction  of  the  wind  record  on  the  anemo- 
gram.    A  style  concentric  with  the  shaft  presses  lightly  agaiast 
,  a  c  jinpound  sheet  of  tracing  and  carbonised  paiier  attached  to 
the  under  side  of  the  table.     Arrangements  are  also  maJt 
for  obtaining  the  .^um  of  the  movemcats  of  the  table  toward  eaci 
of  the  four  cardinal  points.     If  the  r  oller  !k  m  >vcd  v»ith  > 
velocity  proportional  to  that  of  the  wind,  vvbcthcr  directly  by  « 
cup-a;iciiio:nctcr  or  by  a  :;icchaui.::il  traiislation  of  the  Ir.ice  if 
I  given  by  such  an  instrument,  while  the  table  simuliancou-b 
I  assumes  orientations  corrcsjxmdiug  to  the  direction  of  movencr.t 
I  of  the  air,  the  line  drawn  by  the  style  will  be  a  miniature  copT 
of  the  path  jf  .ui  imaginary  p.^rticlc  aiiinialed  by  the  movemea'-' 
actually  belontjing  to  the  mas  es  of  air  which  successively  affcO 
'  the  anemometer  at  the  given  station  during  the  sdected  peri 
j  rigorously  in  accordance  with  tbe  principle  knowm  as  Lambert'^ 
But  in  order  that  the  trace  drawn  a$  described  should  correctly 
represent  the  actual  movcmcnU  of  the  air,  it  is  evident  that  tk: 
whole  mass  of  the  atmosphere  must  be  supposed  to  move 
"  parallel  to  itself,"  i.e.  in  such  a  maoner  taat  the  straight 
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line  jrjiiiinj;  any  two  ,iaru.lc5  of  air  ^h,^U  aluay^  be  panUId 
III  ii.s  original  dirccli  .ui,  an  -umi  lion  which  is  manifestly 
iDcorrect.  If  1  ri;;htly  ui.dersl.iiKl  the  description  of  Mr. 
Wilson's  integrator  on  p.  467,  the  trace  given  bjr  it  is 
precisely  that  which  has  juit  ticen  shown  in  the  case  of  mT  own 
machine  to  be  based  on  a  fallacious  as-sumption.  But  uongh 
the  tratt  may  be  uac1c.s:s,  the  .summation  of  the  moTemcnU  of 
the  table  above  described  ^ves  results  which  are  represenUtive 
of  physical  realities,  beioj  in  fact  the  quadrantal  compooenU  of 
tlie  wind*movement  at  the  station  daring  the  period  dealt  with 
by  the  machine.  I  trust  that  the  preceding  remarlu  will  suffice 
to  justify  the  statements  contained  in  my  last  leltor.  Or.  vou 
Oettingen's  remark,  referred  to  in  my  eonclnding  sentence, 
related,  not  to  his  wind-fionpoMM-inlwratiir,  but  to  the  coa- 
tinotl  chanm  of  form  iriM  any  be  called  tha  /Akk*/ 
Laahert'sl&a^  aad  impllid  the  mmpaX  adviiaUBty  trif  dls- 
caidmg  Lambert's  neffad  of  tnatmcnt. 

CitARUH  E.  BORTOM 

3^  Baiclay  Road,  WaDuun  Green,  S.W.,  October  14 

P.S. — On  September  31  last  I  forwarded  to  Prof.  Stokes  a  de- 
•criptknit  with  drawings,  of  two  forms  of  wind*fiampoiKnt  in- 
t^pator,  milable  either  for  attachment  to  a  eap  and  vane- 
anemometer,  or  for  the  reduction  of  esiiting  anemognuns  of 
the  Datiem  adopted  by  the  Meteorolt^cal  Office  ;  and  of  simpler 
mmianiim  than  my  earlier  m.-ichinc,  or  Dr.  tob  Oettingen'a. 


Calabar  Bean  aa  a  Preaervative 

As  many  t'lin!  ucli  -i  liii'.cn'iy  in  )>res.ervin<;  'i-j.'  i;;icnl  ami 
other  natural  hi^tor,- ^]><•clmcn^  it  may  nut  be  uninlcrc-tiii^;  t  i 
your  readers  to  have  a  Uriel'  n-:tc  on  the  use  of  (  al.il  ar  llcan  as 
a  preservative.  Ab-iut  ci;;ht  years  n[;o,  when  Aquilli  Siiiitli, 
M.D.,  Profe^-ur  of  Materia  Medica,  Truiity  Co;ie^;e,  DuMi-^,  \v.is 
showing  me  throii;jli  the  niiiNCUiii  that  he  li.iv  rendered  famous, 
I  was  struck  by  the  [icrfrct  nianncr  ni  uluch  ttie  speonncns  were 
preserved  ;  the  little  brow  n  l-cctlc  that  is  generally  such  a  pc^t  in 
similar  collection^  being  entirely  absent.  Dr.  Smith  told  me 
ttiat  he  treated  the  sjieciincns  with  tincture  of  Calabar  Hean,  and 
very  kindly  gave  me  a  bottle  of  the  tincture.  I  used  the  tincture 
freely  in  my  cabinet  of  I.epidoptera,  and,  although  the  collection 
has  been  wofully  neijlctted  -ince,  it  has.  remained  quite  free 
from  mites.  Dr.  .Smith  felU  me  that  the  tincture  was  prcjiarcd 
by  Mr.  Squire  of  277,  Oxford  Street,  [.ondon,  its  strength  lieing 
one  part  of  the  lican  to  eij;ht  of  (rectified?)  spirit.  I  might 
mention  that  .Mr.  Kether»tonhaugh  u>td  some  of  the  tincture 
which  1  gave  him  in  his  cabinet,  and  v».i9  delighted  with  its 
.ic'.iiin.  A  drop  of  the  tincture  iii  jilaced  on  the  bi  Kiy  of  the 
iiuscct.  I  found  it  a  j;o  d  pl.in  to  tl  j  this  whd  t  the  insect  was 
on  the  dr)!!:-;  I'l.irl,  1  ; hcrwi.se,  in  newly  set  illseClS»  the 
damping  u  iili  »pirit  caused  the  wings  to  .spring. 

E.  NacDowbi,  Comiavb 


A  Correction 

1  FIND  that  fl»e  term  "glissetle"  i-  nn;  iis<:l  ;ircci-cly  in  the 
sense  which  I  had  supposed.  A  reference  to  Mr.  lic  ant's 
"  Notes  i  n  K  iulcltcs  and  Gli-hCttes "  (u  hich  I  Isad  nf.'t  htforc 
me  la-t  week)  ^hows  that  the  envelopes  of  the  moving  line*,  to 
which  the  theorem  in  my  last  letter  refer*,  would  be  ]>roj)crly 
dcscnl«l  a^  roulrtttt.  It  i^  ohviim.f,  however,  thai  giisseltes  are 
in  general  also  roulc'tes.  GlOtOI  M. lllNGlUM 

Royal  Indian  Engineering  College. 


BSeet  of  Oimo  in  Piinted  Windows 

I  Moncis  to«day  a  corfons  effisct  is  tibeeast  wiiidows  of  Old 
U|itiM  Chordi  wUcfa  mar  intenat  eriilti  among  your  readent, 
and  of  whkh  I  shontd  oe  ghid  to  see  any  taplanatioo.  Hie 
pattern  b  m  small  r«gnUr  pieees  in  whidb  a  ttiang  red  b  pre- 
valent, especially  in  the  nbbon  ronnd  the  cdfe.  Green  is 
perhaps  the  least  represented  in  area.  At  all  eveeti^  Kneially, 
red  hrgely  preyaiU  over  green.  The  latter  b  not  o«cr  brilliant 
At  a  disUnce  of  ten  feet  the  geiteral  effect  b  icd.  At  that 
distance  I  see  the  patlem  shartuy,  and  green  is  not  at  all  obtru- 
siye.  At  the  leflClh  of  the  cnnrch,  say  fifty  feel  ofl^  I  cannot 
di-ttinguish  the  pattern,  aad  the  whole  window  looks  a  thin 
watery  green  haze ;  the  bright  ted  margin  is  inappreciable. 

Ridimoiid,  October  12  W.  J.  HntscHBL 


THE  AUTUMN  MEETING  OF  THE  IRON  AND 
STEEL  INSTITUTE 

AT  the  meeting  of  the  above  Institution,  which  has 
just  taken  place,  several  papers  of  scientific  and 
practical  interest  were  read  and  discussed.  They  may  be 
broadly  divided  into  two  classes,  vii.  ist,  those  rebtingto 
the  producti<Mi  nf  iron  ;ind  steel,  frotn  the  ore,  asd  tlw 
Qualities  of  the  material  when  produced ;  and  toA, 
the  various  applications  to  which  steel  has  been  put  in 
recent  times.  The  latter  class  of  papers,  at  the  recent 
meeting,  dealt  principally  with  tlie  use  of  steel  in  the 
'manufacture  of  ordnance,  small  arms,  projectiles,  and 
^n-carria^cs,  and  the  papers,  some  of  \\\\\  •\\  were  or  ^rcat 
interest,  will  be  reserved  for  considenition  in  a  separate 
notice.  Amongst  the  papen  dealing  with  the  manufac- 
ture of  steel  we  may  notice  specially  a  memoir  by  Herr 
Pknl  Kimdwelier  of  Witkowiti,  in  Austria,  on  recent  pro- 
gress attained  in  dtt  nse  of  tbe  basic  process  at  the  works 
with  which  he  Is  connected.  This  process,  which  hss 
t)een  frequently  referred  to  in  NATURE,  seems— prahaUy 
on  account  of  the  quality  of  the  ores  met  with— to  have 
been  adopted  more  frequentl\-  in  Continental  steel  works 
th.an  in  our  own  country,  lor  according  to  Herr  Kupcl- 
weiser's  summary,  no  less  than  thirty  works  in  France, 
Belgium,  Germany,  Austria,  and  Russia,  have  acquired 
licences  under  the  Thomas  jiatents,  the  K'^e  iter  number 
of  these  being  .already  at  work  ;  while  the  remainder  are 
adapting  their  old  plant,  or  erecting  new  works  with  the 
view  to  its  immediate  introduction.  The  weak  point  of 
the  process  hitherto  has  undoubtedly  been  the  want  of 
durability  in  tlie  refkactory  UniiiBB  of  the  converters,  and 
on  this  point  the  anthor  states  mat,  ht  spite  of  numerous 
trials  with  other  materials,  the  works  with  which  he  is  ac- 
qusunted  still  use  the  materials  onguialiy  proposed  by  Mr. 
Thomas,  viz.  either  the  basic  bricks  or  the  shrunk  lime 
and  tar  mixture.  At  Witkowitz,  however,  a  new  material 
has  been  used  containing  a  compar.atively  small  per- 
centage of  silica,  and  the  quality  of  the  bricks  manufac- 
tured from  this  has  been  found  to  be  materially  improved. 
Ground  brick  mixed  with  5  to  10  per  rent,  of  t.ar  is  also 
used  at  many  works  for  lining  as  well  as  for  repairs. 
Basic  tuyeres  have  been  tried  in  many  places,  but  arc  not 
commonly  used  ;  but  the  .author  states  that  magnesia 
obuined  by  precipitation  from  chloride  of  magnesia  by 
milk  of  lime  appears,  from  experiments  made  on  a  smaU 
scale,  to  be  a  promising  material  for  making  tuyires.  As 
regards  the  quality  of  the  sted  he  makes  the  fbOowing 
remarkable  statement :—"  The  basic  process,  as  regards 
the  quality  of  its  products,  is  not  only  completely  equal 
to  the  acid  process,  bt  t  even,  in  my  opinion,  superior  to 
the  latter."  As  a  specimen  of  the  excellent  quality  of  the 
mild  steel  manufactured  at  Witkowitz  the  author  exhi- 
bited a  locomotive  boiler  tube  marfe  of  this  material, 
which  h.ul  1  een  cx|iai'.dr  l  cu!d  by  n  cai-.s  of  a  tube 
expander  from  9  to  17  millimetre,  on  an  original  dia- 
meter of  48  millimetres,  equal  to  an  extension  of  from  20 
to  36  per  cent,  on  the  periphen  of  the  material,  wit'iout 
even  splitting  at  the  Ihie  of  wda 

Aoother  paper  of  great  interest  to  foreign  manufac- 
turers was  mf.  Tifainer*s  memoir  **  On  the  Use  of  Lignite 
or  Brown  Coal  in  the  Blast  Furnac&*  It  is  well  known 
that  the  Austro-Hungarian  Empire  contains  immense 
deposits  of  this  fuel.  It  would  be  diflficult  to  over-esti- 
mate the  benefit  which  would  accrue  to  the  iron  industry 
of  Austria  if  this  abundant  and  inexpensive  fuel  could 
be  used  successfully  in  the  blabl-furnacc.  All  the  experi- 
ments made  in  this  direction  till  last  year  were  of  a  more 
or  less  isolated  ami  unsatisfactory  character.  In  Juiie, 
iSSo,  howcTer,  the  "  Mining  and  Metallurgical  Associa- 
tion of  Styria  and  Carinlhia  '  appointed  a  committee  to 
investigate  the  subject  afresh.  This  committee  has  not 
yet  reported,  or  indeed  concluded  its  labours,  but  it  is 
satisfactory  to  learn  that  it  is  fully  acknowledged  that 
there  is  no  theoretical  difficult  in  the  way  of  smelting 
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iron  with  raw  or  coked  brown  coal,  and  that  the  practical 
^fficullies  have  been  partly  solved }  for  we  learn  that  at 
Kalan  a  blast-fomaoa  was  for  a  time  worked  with  a 

taixture  of  from  35  to  75  per  cent,  of  brown  coal,  and  25 
to  75  per  cent,  of  co'ce.  The  great  difficulty  in  the 
utilisUion  of  this  fuel  lies  in  the  fict  t'wt,  owv.v.-  to  the 
hi^jh  perccnta^jo  of  contained  wat -r,  the  raw  co.il  i^. 
liabie,  when  heated,  to  splinter  up  into  snail  pieces, 
somewhat  similarlj  to  anthracite,  ancl  the  co':c  former!  of 
it  is  also  very  small  and  tender.  It  is,  however,  s.itisfactury 
to  learn  from  Trof.  Tunncr  th  it  these  iliffic  ultiis  may  be 
IB  a  mcisurc  obvi  ited  by  the  uic  of  .i  strong  bla-t,  and 
CSpeciiUy  constructed  furnaces  Tli?  chief  difTiculty 
arisen  in  continuing  the  opentiun  when  5pon|e-iron  is 

Coduced ;  but  it  ia  suggested  that  the  reduction  might 
!  completed  ham  this  stage  in  a  s-nall  fornaca,  such  as 
a  Siemens  f ornaice  with  coked  fuel 

The  results  of  the  further  labours  of  the  Committee  will 
be  awaited  with  great  intercut. 

Mr.  G.  J.  Snefus  of  Workington  contributes  a  pip^r 
on  the  Uistribulion  of  the  Lle^ients  in  .Steel  In  gots.  It 
was  til!  quite  l.itely  tak:n  for  gr.uiteil  tint  the  steel  plates, 
&c.,  prodaced  from  in^  jls  were  not  only  nici  li.uii -.tIIv, 
but  cheniie.illy  ho  nogcneous.  When  tho  <iis  i,triiU' f.iiliire 
of  the  bjilcr  pl.iles  of  the  /J'.'^i  ita  took  place,  this  subject, 
amon^&t  tuany  others,  was  minutely  investigated,  and 
samples  of  ditfercnt  portions  of  the  plites  were  sub  nitted 
to  chemical  analysis,  with  the  startling  result  that  the 
proportioni  of  caroon,  man^'ancse,  phosphorus,  and 
sulphur  were  found  to  vary  greatly.  At  the  spring  meeting 
ef  the  Institute  Mr.  Stabbs  atmounced,  imm^  a  dlscusfion, 
that  he  had  di$co\'ercd  that  daring  the  solidification  of  the 
ingott  a  redistributionoftheelemenu  took  place,  the  car- 
bon, st;lpluir,  .ind  phosphorus  going  to  that  part  which  re- 
mained lluii  the  lonjest.  Mr.  Snclu^  has  n  iw  by  experi- 
ment confirmed  this  statement  so  f.ir  as  1  ir^jc  ingots  arc 
concerned.  Ttiis  fact  is  broui^ht  out  mo-t  cl -arly  in  the 
following  table,  which  gives  the  analysis  of  cartxin, 
sulphur,  and  phosphorus,  of  si-c  sa  nples  ta';en  from  a 
slice  21  inches  below  the  top  of  an  ingot,  measuring 
7  feet  X  19'  X  19",  and  a  simd  u  number  fro.Ti  a  slice 
4  inches  above  the  bottom ,  the  number  in  each  case 
being  taken  fro  a  the  outstdie,  numb;»'  6  from  the  centre, 
and  theienuiniog  numbers  from  intennediate  portions  :— 


Mo.  t 

CcMk 
X.  ...  '44  . 

2. 

4- 


Top. 


54 

•68 

77 


■048 
■080 
•096 

'IM 

•187 


PhoipH. 

.  086 
.  tw 
.  'Ill 
•14a 


NOL 
I.  , 

a.  . 
3. 

S.  ...  '3* 

6  ...  '37 


C  catb.     Sdlptar.  nMp^ 

,.  '44  ...  -oiS  ...  \]6o 

..  '42  ...  1056  ...  1062 

..  '41        1048  ...  ■054 

-40  ...  «48  ...  10S4 

•048  ...  "058 

•044  ...  -052' 


Id  extmioing  smiUer  ing.its,  however,  Mr.  Sneluf  found 
that  the  metal  was  practically  homogeneous,  and  conse- 
quently the  want  of  uniformity  in  the  Uvadidt  boiler 
piatea  cannot  be  accounted  for  in  this  way,  seeing  that 
they  were  produced  from  relatively  small  ingots. 

Mr  Eiward  Richards  gave  an  account  of  a  seriet  of 
experiments  on  the  strength  of  samples  of  mild  steel. 
The  specimens  were  tested  both  for  or  linary  tensile 
strength,  and  also  for  the  tensile  strength  after  the 
sample--  had  been  submitted  t  i  long  continued  tensile  and 
compressive  strains  approaching  the  clastic  limit  to  tor- 
sional strains  and  to  long  continued  strains  below  the 
elastic  lim't.  He  also  in  idc  e  cj)crinicnts  on  the  strength 
of  sim])lcs  of  plttei  which  had  been  perforated. 
The  results  are  of  great  interest,  and  will  wcU  repay 
careful  study,  though  they  are  too  voluminous  to  be  re- 
printed here.  We  may  however  notice  tbit  in  one  sense 
these  experiments  go  to  support  the  much-combated 
efinion  held  by  Dr.  Siemeni,  that  any  mechaiucal  treat- 
meat  to  which  mild  steel  is  subjected,  has  invjilably  the 
afliKC  of  increase  of  strength. 


THE  "QUARTERLY  REVIEH^"  ON 
EARTHQUAKES 

THE  pages  of  the  Quarterly  Retfiew  constitute  perhaps 
the  very  last  place  in  which  one  would  look  for  a 
new  t^^•  iry  on  inipuriant  scientiilc  ijiie.tir)n,  and  the 
periisilo:  .m  art.cie  in  the  July  number  o!  that  journal 
on  "  I'.arihqu  i\e,  :  their  Cause  and  Origin,"  has  left  uj 
III  gr.ive  d  iubt  as  to  whether  the  author  of  it  is  writing 
-criDUsIy  or  is  perpetrating  a  gigantic  practic.U  joke. 

1  he  article  profesies  to  be  a  review  of  the  well -known 
and  valuable  works  of  Schmidt,  Heim  and  Mallet  on 
Earthquakes  ;  but  added  to  this  list  of  books  for  review 
we  have  "  Scepticism  in  Geology,  and  the  Reasfms  for  i^ 
by  Verifier" !  When  wc  find  that  a  considerable  ponioo 
of  the  article  is  occupied  with  passages  quoted  from  this 
l.^st-mentloned  bode,  in  which  the  most  absurd  miscon- 
ceptions and  roiscoastructfons  of  the  writings  of  LyeU, 
Darwin,  Huxley,  and  others  are  embodied,  we  'can 
scarcely  forbear  from  leaving  the  task  of  framing  an 
hypo'ihc^is  concerning  earthipi.i'a's,  in  or.ier  to  indulge 
in  coiijeciurci  as  to  the  relations  which  may  possibly 
exist  between  "  Verifier"  and  the  author  of  the  article  ta 

ijU'-stion. 

1-1  cuing  the  whole  body  of  facts  whi;h  have  been 
accumulated  by  seismologists  concerning  the  amplitude, 
direction,  and  velocity  of  etlthqiHlke'mive^  flw  airfhor 
denies  that  the  earthquake  movements  are  waves  at 
and  in  his  reasoning  1  ii  such  it  can  be  called)  he  hope- 
lessly confuses  the  vibration  with  the  shock  wUch  nu 
produced  k.  Dismissing  with  contempt  the  views  of 
others  on  tiie eahject^  be  proceeds  -  ^  offer  his  own  con- 
jecture as  to  the  cause  of  eanluni.ikes.  It  Is  no  other 
than  our  all  friend  electricity,  written  with  eanit  il  Jetters. 
Some  well-known  examples  of  electrical  di>ch.ir  ;;e;  taking 
pl.icc  from  portions  of  the  earth's  surf  .ice  arc  .i>'.Ju:ed, 
and  it  is  then  n  iVvdv  assumed  that  such  dis .-barges  of 
terrestrial  tie.  tricity  wuuM  produce  the  elTecl  of  an 
earthquake.  The  un  JuIatory  movements  are  supposed  to 
l>e  the  result  of  a  struggle  of  the  electricity  to  break 
through  cushions  con^posed  of  soft,  non-conducting 
materials,  and  the  cracks  and  chasms  opened  in  the  soil 
to  the  power  of  the  "  electric  jet "  to  rip  asander  die 
surfoce. 

The  facts  on  which  this  extraordinary  theory  (or  '*eoB- 
jecture,"  as  the  author  very  properly  terms  it)  appears  to 

be  based  are  of  two  kinds.  In  the  first  place  it  is  noticed 
that  p-culiar  atmospheric  and  electrical  disturbances  hav; 
occurred  at  the  same  ti  ne  as  earthquakes.  In  the  second 
place  Dr.  Schmidt  is  quoted  to  prove  th.U  the  earthquake 
shocks  which  he  h  ul  studied  in  (ircecc  had  very  com- 
nvnily  a  course  from  north-east  to  south-west.  The 
author  add-,  to  this  the  fact  that  an  carthqu  ikc-w.wc 
occurring  in  the  United  States  in  the  year  1870  took  the 
same  direction.  He  then  asks  triumph  intly,  "  Is  not  this 
the  line  of  path  habituilly  followed  by  electric  currents?" 

Excited  beyond  all  b)ii  ads  by  this  supposed  discovery 
of  the  true  cause  of  earthquake^  our  author  then  ptoeeeds 
to  make  a  number  of  suggestion!  wbkh  are  oettanir 
rather  sensational  than  pincticaL   To  the  Society  « 
Tele.;raphic  Engineers  be  appeals  to  invent  a  conductor 
which  shall  ward  off  the  electric  current";  and  d;\-crt 
I  eirthquakci  fro  a  tlieir  habitual  haunts.    Mcd'cal  men 
1  are  reqiics'td  to  eximinc  the  botlies  of  p>eople  killed 
durin;.;  c.irthquikes   in   order  to  discover  "  lightning- 
scA's."     A-ui  l.isily,  .Sir  William  Thomson  an  1  other 
,  cri  nent  electrician ,  are  asked  to  "direct  their  attention 
to  that  storehouse  of  unlimited    energy  already  filled 
within  the  bosom  of  the  earth,"  .and  to  utilise  it  for  usefid 
purposes. 

This  curioua  article  mav  at  least  serxv  one  usefid 

Eurpose.   Its  autftor  is  eviaently  a  man  of  some  general 
nowledge  and  considerable  culture,  and  the  absuri 
eiTors  into  which  he  has  fallen  are  manifestly  the  resab 
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of  Us  never  having  received  any  proper  tiainiog  in  tlie 
rudiments  of  science.  If  the  appearance  of  this  article 
serve  to  call  the  attention  of  the  managers  of  our  public 

school':,  nnd  ethers  interested  in  educ  ation,  to  the  [ciintul 
consequences  which  mny  result  Iruiu  the  want  ol  a  pre- 
liminary* pounding  in  the  facts  of  scienceand  the  principles 
of  scientific  reasoning— then  we  think  it  will  not  have 
bcsD  writtcD  in  vwii» 


THE  STORM  OF  FRIDA  Y,  OCTOBER  14 

THIS  great  storm,  which  appeared  so  suddenly,  sped 
its  course  over  North-Wcstcrn  Europe  so  rapidly, 
and  involved  so  wide  a  rc^jion  in  its  destructive  violence, 
will  be  long  remembered  for  the  \vell-nit;h  unparalleled 
loss  of  human  life  which  it  h.l^  oci  aiiLuieil  ainor.;^*  uur 
fishing  population  between  the  P'orth  and  the  'I'lvccd. 
For  some  days  previously  atmospheric  pressure  had  been 
low  to  the  north  of  the  British  Isles  and  high  to  the 
Mothf  the  difference  from  north-west  to  Land's  End 
being  aboat  an  inch,  thus  giving  steep  gradients,  and 
resuliiof  strong  west  and  north-west  winds,  and  stormy 
seas  along  the  west  coast;  and  as  the  area  of  low  press- 
ure movM  very  dowly  eastwards  the  weather  conations 
continued  with  some  persistence  substantially  the  same. 
At  length  on  Thursday  morning  the  daily  weather  charts 
showed  that  a  change  had  just  begun  in  the  extreme 
south-west  of  Ireland,  at  Valentia,  where,  and  where 
only,  with  a  barometer  beginning  to  fall,  the  wind  had 
changed  to  a  soulhcrly  direction,  but  cverywiiere  else  in 
the  llriti^h  I^jlaiu'i  it  rtniaincd  rioith  westerly  ;  whilst  at 
the  same  time  the  area  of  high  pressure  to  the  south  was 
advancing  from  France  to  Spain,  indicating  that  the  path 
of  the  coming  storm  would  take  a  more  southerly  course. 
By  3  pm.  the  area  of  a  failing  barometer  had  spread 
eastwards,  and  the  wind  changed  to  south-west  as  far  as 
Holyhead;  and  by  6  p.m.  observations  showed  the  con- 
tinued rapid  easterly  advance  of  the  storm^the  wind  being 
now  soutberly  or  south-westerly  at  all  the  telegraphic 
stations  except  Nairn,  where  it  was  wert-norUi-west, 
showing  that  Nairn  was  still  within  the  influence  of 
thr  slow-nvj',  in^  tleprcssion  to  the  north. 

lli^li  «iih1=  aiul  very  heavy  rains  occurred  during  the 
night  over  t'lc  iiLirthcrn  half  nf  Cn.-.!'  I'rit.iiii.  and  on 
Friday  morning  the  weather  cliart'^  showed  that  .Xorth- 
W'estern  Europe  was  iin  jlveil  in  .1  t'jrin  of  great 
intensity,  the  centre  of  which  had  i^ow  advanced  as  far  as 
Midlothian.  Gradients  were  steep  all  round  the  lo* 
centre  of  pressure,  and  consequently  gales  and  storms  of  1 
wind  prevailed  in  all  parts  and  in  all  directions  over  the 
British  Islands,  being  west  over  France  and  the  south  of 
Enriand,  south-west  and  south  over  the  north  of  Eng- 
hmd  and  dw  Mordt  Sea,  north-east  in  the  northern  half 
of  Scotland,  and  north-west  in  Ireland.  From  the  baro- 
metric readings  published  in  the  Times  it  is  seen  that  the 
lowest  reading  occurred  in  Lonion  about  8  a.m.,  and,  in 
accf  rflaO'  e  with  the  isoba's  on  the  Weather  Cliart,  the 
lowest  reading  occurred  in  Edinburi^li  at  the  same  hour. 
In  London,  whi  h  was  s  >me  distance  from  the  centre  of 
the  storm,  the  lowest  barometer  was  o.ily  ;Q  ()S6  inches, 
but  in  Edinbuigli,  over  which  the  centre  pis-r  i.  |)u-.sure 
fell  to  28  425  inches,  which  was  an  inch  lower  than  it  was 
twelve  hours  before.    .After  S  a.m.  a  rapid  recovery  of 

Kssurc  set  in  ;  the  most  rapid  rise  of  the  barometer  in 
ndon  was  0  214  inch  in  the  two  hours  from  4  to  6  p.m., 
and  o'i6i  inch  in  the  two  hours  inunediately  following. 
In  Ediimngh  the  increase  pmceeded  at  a  much  more 
n^rate,  beginning  with  OHilSinchrlcomSto^ajn.,  and 
inoensing  gradually  to  0*166  inch  from  noon  to  t  p. at, 
andori50  inch  from  1  to  2  p.m.,  after  which  it  rose  less 
rapidly,  and  continued  to  do  so  at  a  steady,  though  greatly 
diminished,  r.itc  for  t  vod  iy^  till  Sunday  at  io'30  a.m., 
when  the  barometer  stood  at  30  370  inches,  having  thus 


risen  nearly  two  inches  in  fltde  more  than  fetty-eight 

hours. 

On  Saturday  morning  the  centre  of  the  stomi  had 
advanced  fully  600  miles  to  c.n^tward,  being  at  the  high 
daily  average  of  25  miles  an  hour,  and  was  now  near  the 
south-west  .ingle  of  Lake  Wener  in  Sweden.  Here  the 
lowest  barometer  was  about  28-600  inclie>,  u  liilst  at  the 
same  time  to  westward  at  X'.ilcnti.i  [>rcs-urc'  hail  risen 
to  30  220  inches,  thus  giving  for  the  southern  shores  of 
the  North  Sea  steep  gradients  for  north-west  winds, 
which,  with  the  high  seas  they  raised,  proved  very  de- 
structive to  those  coasts. 

The  anticyclone  indicated  by  the  high  barometer  fol- 
lowing in  the  wake  of  the  storm  was  accompanied  with 
tcm|)eratares  unusually  low  for  the  season  duiag  the 
night  of  Saturday-Sunday,  when  tempeiatore  ral  to 
27^"o  at  P.irsonstown  and  Nottingham ;  29*'o  at  .\rd- 
rossan  ;  and  32°  o  at  T.eith,  Shields,  Cambridj;e,  Oxford, 
and  Mullaghinore.  Sn().vtalls  of  some  depth  occurred  in 
many  di-trirts,  ('.oln^'  no  little  damage  to  green  crop?,  and 
in  later  districts  in  ,;ra:n  <  rops  still  standing  in  the  fields. 

The  lamentable  destruction  to  tishing-vessels  off  the 
coast  of  BcrAvickshire  was  doubtless  to  no  inconsiderable 
extent  due  to  the  deceptive  character  of  the  weather  on 
Friday  morning  in  cases  where  the  barometer  either  is 
not  consulted,  or  such  a  fall  as  an  inch  during  the  twelve 
hours  immediately  preceding,  is  discredited  as  a  precau- 
tionary warning.  In  Midlothian,  shortly  after  ^ht 
o'clock,  the  clouds  broke  up  and  the  sun  snone  in  a  sky 
rapidly  clearing  of  donds.  Soon,  however,  a  change 
commenced,  and  within  an  hour,  bdiind  a  low  bank  of 
darkish  looking  clou  Is  in  the  northern  horizon,  a  long 
bank  of  ashy,  lea  len  luted,  ominous  clouds  began  to 
appear,  an  !  rose  higher  in  tlic  sky.  In  a  brief  space  ol 
time  the  whole  of  the  sk\  was  overcast,  and  a  darkness 
quickly  followed  so  great  as  to  render  gas  necessary  in 
reading  the  morning  newspaper.  It  was  remarked  at  the 
time  that  the  darkness  la-tcd  three  or  four  times  longer 
than  is  usually  the  case  with  the  darkness  which  is  ob- 
served immc'liatcly  to  be  followL'd  by  a  complete  change 
of  wind.  When  ii  passed  awcy,  the  wind  bad  changed 
from  south-west  to  north-north-east  and  the  temperature 
fallen,  and  thereafter  the  wind  gradually  rose  to  a  gale. 
On  the  other  hand,  off  the  Berwickshire  coast  the  dark- 
ness was  denser  and  more  threateninjg^  nnd  almost 
simultaneously  with  its  approach  a  hurricane  broke  out 
with  a  devouring  energy  which  bore  everjthing  before 
it,  and,  explosively  as  it  were,  instantly  rose  to  a  height 
which,  judging  from  actual  facts  rel.Ued  by  the  fishermen 
who  escaped  and  the  spec-t  itors  on  the  shore,  can  per- 
haps only  b;  par.illclcd  in  this  country  in  recent  years  by 
the  Edinburgh  hurric.ine  of  January  24.  iS63.  On  land 
many  lives  were  lost  in  London  and  ciscwhcic,  an  i  in 
all  parts  of  the  country  chimney-stacks,  roofs,  and  walls 
were  blown  down,  telegraph  lines  were  wrecked,  and  tens 
of  thousands  of  the  finest  trees  were  snapped  asunder 
and  levelled  with  the  ground.  When  there  has  been  time 
to  ctdlect  the  recoids  «r  this  storm,  it  will  be  found  to 
have  been  one  of  the  most  destructive  to  life  and  pro- 
perty in  these  islands  in  the  memory  of  the  ptesent 
generation. 


THE    hXTI-KyATIONAL    EXHIltlTlON  AND 
CONGRESS  OF  ELECTRICITY  AT  PARIS » 
IV. 

AS  we  believe  our  readers  will  be  interested  in  a  fi:ller 
description  of  the  arrannctnents  for  the  telephonic 
hearing  of  the  Opera  than  we  have  yet  K''ven,  we  extract 
the  following  from  N'os.  50  and  51  of  the. new  and  pnpid  ir 
French  elcclric.tl  journal,  I.a  I.umirre  llUu  tiiijuc,  edited 
by  Count  Du  Moncel.    It  is  from  the  pen  of  the  Count 
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himstlf,  .'.nd  is,  wc  believe,  the  best  account  ycCputlUsbfid> 
Our  own  additions  are  in  square  brackets. 

One  of  the  greatest  successes  of  the  Exhibition  of 
Electricity  is  certainly  the  arrangement  for  the  telephonic 
hearing  of  theatrical  performances  which  has  been  or- 
gaoiseo  by  the  Soci^i^  G^odnUe  de»  Tddpbones.  By 
meutt  of  an  dectrical  coooeotloii  ^MA  has  been  esta- 
bU^ihed  between  the  Opera,  die  ThUtK  Fkangais,  and 
the  Exhibition  Palace,  it  has  become  possible  to  hear  in 
tbe  most  complete  manner  thepicccs  played  on  our  two 
principal  dramatic  stages.  The  singing  of  the  Opera 
cspcci.illy  has  a  fairy-ltkc  effect,  and  all  who  have  been  so 
fortunate  as  to  penetrate  into  the  sanctuaries  reserved  for 
these  hearings  ',;n  away  as;onishcd  and  enchanted  as  if 
they  had  come  from  a  dream  of  the  Thousand  and  One 
Nights.  The  effect  is  in  fact  captivating  ;  for  the  singing 
of  the  Opera  is  positively  better  beard  in  this  way  than  in 
the  Opera  Houae  itself;  the  words  are  more  distinct,  and 
tbe  delicate  turns  of  sound  are  better  rendered,  in  conse- 
quence doabticts  of  die  hst  that  the  telephonic  trans- 
mitten^  bdng  interposed  between  the  actors  and  the 
orshtMi%  dw  hMtrumental  nnnic  it  to  some  extent  tacii- 
ficed  M  me  singing.  It  would  scarcely  lie  an  exaggexadon 


Fic.  ).— SUTcoKopic  combinauoa  of  two  Uaoiaiuen. 

to  say  that  we  hear  too  well,  for  the  words  of  the  prompter 

are  heard  with  a  distinctness  which  is  somewhat  distract- 
ing. In  short  the  success  is  comj  lete,  and  the  .Socictc 
des  Tfldphones,  as  well  as  M.  .Adcr,  who  has  superintended 
the  arrangements,  have  a  large  claim  on  public  j;ratitiulc. 

The  theatrical  performances  are  to  be  l'.cai<l  not  cjnly 
in  the  four  rooms  allotted  to  the  public,  but  also  in  a  little 
boudoir  off  the  so-called  Salon  do  I'lmp^ratrice,  whidh  is 
at  some  di^ance  front  tbe  others.  Here  there  are  no 
external  noises  to  distiact,  and  it  is  posstbte  to  enjoy  the 
channiag  melodies  itt  one^  ease. 

The  four  public  rooms,  one  of  which  is  represented  in 
Fig.  3,  are  covered  on  alt  sides  w  ith  drapery  to  deaden 
external  sounds,  and  the  telephones  are  hung  in  pairs 
from  wooden  panels,  of  which  iluic  arc  t  Acmy  :n  each 
room.  Chandeliers  supporting  i.unps  ot  Swan,  M.ixim, 
and  Lane-Fox  light  each  of  these  rooms,  and  the  entrance 
to  each  is  through  a  kind  of  pen  «liich  holds  twenty 
persons  in  sir  ^;le  file.     1  he  auditor  has  only  to  put  the 

two  telephones  to  his  ears  to  hear  the  theatrical  per- 
formance. On  the  table  in  the  centre  of  tlie  raem  there 
Is  a  tel^hone  for  tbe  use  of  the  officials. 


The  conncctin.;  \wtcs  pass  across  the  northern  portion 
of  the  galleries  of  the  Exhibition,  and  thence  thro jgh 
sewer  pipes  to  the  Opera  House  and  Thd.itrc  Fran<;ais. 
where  tlwy  abut  on  the  stage  of  each  of  these  theatres, 
and  terminate  in  transmitters,  which  are  in  fact  micro- 
phones with  multiple  contacts.  Those  which  are  em- 
ployed are  of  the  Aaer  system,  and  are  tbe  sane  as  those 
which  are  used  for  the  TeJephonie  Exchange  of  Paiisu 
but  with  one  sUght  modification  to  meet  die  exigencies  of 
this  specinl  purpose.  As  is  well  known,  the  acting  por- 
tion in  these  transmitters  consists  of  a  sort  of  gridiron 
composed  of  two  fixed  parallel  bars  of  carbon  loosely 
connected  by  means  of  six  smaller  cross-bars  of  the  same 
matcri.il,  whose  ends  are  supported  by  resting  in  holes  in 
the  sides  of  the  large  bars,  and  are  free  to  rattle  about  in 
them.  This  frame  of  carbons  is  attached  in  a  horizontal 
position  to  the  under  side  of  a  thin  board  of  pine,  which 
IS  the  vibrating  plate.  [Sometimes  the  gridiron  is  doubted, 
SO  as  to  consist  of  three  fixed  bars,  the  middle  one  being 
connected  to  each  of  die  edien  by  five  small  bars  (tea 
small  bars  in  all).  Tbe  tcnnfaiab  of  the  hotteiy  nre  in 
both  cases  connected  with  the  two  outside  liars,  and  the 
current  divides  itself  between  the  five  small  bars  as  it 
passes  from  each  large  bar  to  the  next.    An  ordinarj- 


FUS.  a. — Coonectutoi  b«tw«ea  Opera  and  hcajiag-room. 

five-barred  gate,  widiont  the  sloping  tie,  gives  a  good 
idea  of  the  general  form.  It  is  one  of  the  many  fomts 
which  have  been  given  to  Crossley's  microphonic  trans- 
niitt.cr.  and  i>  l^cUeved  to  he  ahovt  on  a  par  with  many 

other  forms.] 

On  account  of  the  multiplicity  and  variety  of  sounds 
which  it  is  capable  of  transmitting,  it  has  been  fixed  on 
a  leaden  soc-et  standing  on  four  india-rubber  feet,  to 
deaden  the  effect  of  the  vibrations  of  the  floor  of  tlie 
stage.  The  necessity  for  such  an  arrangement  is  obvioos 
in  a  thestre  where  the  floor  is  oontintially  being  'Wkm 
by  dancing. 

At  the  Open  House  there  are  ten  transmitten  of  this 
Irind  disposed  on  both  sides  of  tbe  prompter's  box  along 
the  edge  of  the  stage.  The  arrangements  .suitable  for 
any  theatre  vary  according  to  the  position  and  magnitude 
of  it-i  stage;  and  M,  Ad-jr  informs  us  that  he  intends  to 
double  the  number  ot  tr.uismitters  at  t!)c  Opera  House, 
so  as  to  reinler  tiic  sound  -  s  ill  more  intense. 

1  he  receivers  in  the  telephonic  rooms  of  the  Exhibition 
are  the  tiUphones  i  surexci/a/iom  of  M.  Ader,  which  we 
have  described  more  tlian  once  in  this  journal,  and  the 
arrangement  Of  tlie  batteries  which  work  these  multiple 
qrsleiis  possesses  no  special  feature.  The  batteries  are 
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placed  wherever  there  is  room  for  them,  geoerally  under- 
neath the  stage  ;  but  as  they  would  become  too  highly 
polarised  if  left  in  circuit  during  a  whole  representation,  it 
is  necessary  to  renew  them  every  quarter  of  an  hour,  and 
for  that  purpose  a  commutator  has  been  provided  which 
allows  the  chanj^e  to  be  made  in  a  moment.  This  comu- 
tator  consists  of  a  board  furnished  with  as  many  spring- 
plates  as  there  arc  transmitters,  and  serves  to  keep  up  the 
connection  between  the  transmitters  and  the  batteries. 

The  greatest  difficulty  that  has  been  met  with  has  been 
how  to  render  the  transmitter  more  sensitive  to  the  voices 
of  singers  than  to  the  loud  sounds  emitted  from  the 
instruments  of  the  orchestra,  which  would  otherwise  pre- 


dominate. M.  Ader  has  had  to  make  a  number  of 
acoustic  studies  and  trials  on  this  p)oint,  which  we  cannot 
explain  without  going  too  much  into  detail,  and  has  com- 
pletely vanquished  the  difficulty  ;  we  will,  however, 
explain  the  means  which  M.  Ader  has  employed  to 
enable  the  auditor  to  follow  to  some  extent  the  movements 
of  the  actors  on  the  stage. 

Everybody  knows  the  stereoscope,  which  enables  a 
person,  by  means  of  the  superposed  visual  impressions  of 
the  two  eye*;,  to  see  the  stereoscopic  images  with  their 
natural  relief.  M.  Ader  applies  the  same  principle  to  the 
perception  of  sounds. 

Suppose  two  microphonic  transmitters,  placed  on  the 


FtC       Ont  of  (he  beanos-rjoju  in  the  ExUbitUm. 


Stage  at  T  and  t'  (Fig.  i).  Let  one  of  them  be  connected 
by  wires  with  the  receiver  R,  and  the  other  with  the 
receiver  R',  these  receivers  being  applied  to  the  two  ears 
of  the  auditor,  and  suppose  an  actor  to  stand  first  at  a 
and  then  at  a'.  In  the  former  position,  as  he  is  nearer  to 
the  transmitter  T  than  to  t',  his  singing  will  be  heard 
loudest  with  the  left  car  ;  but  when  he  is  at  a'  he  is  nearer 
to  T*  than  to  T,  and  the  right  car  will  receive  the  strongest 
impression.  Thus  as  he  goes  from  A  to  a'  the  definite 
sensation  which  the  auditor  will  receive  will  be  that  of  a 
diminution  of  loudness  in  the  left  and  an  increase  of 
loudness  in  the  right  ear,  which  is  the  same  as  the  sensa- 
tioa'which  we  experience  when'a  person  who  is  speaking 


walks  trom  our  left  to  our  right.  The  same  principle  wID 
apply  to  a  number  of  actors  crossing  one  another  on  the 
stage.  Fig.  2  explains  how  this  idea  has  been  carried  out 
at  tnc  Opera  House. 

We  have  already  stated  that  there  arc  five  transmitters 
on  each  side  of  the  prompter  s  box  [marked  souffleur  in 
the  figure]  along  the  edge  of  the  stage.  E^ch  of  these 
transmitters  has  its  own  separate  circuit,  and  conse- 
quently its  own  separate  underground  cabb.  On  arriving 
at  the  hearing  room,  the  cables  terminate  each  in  eight 
receivers,  but  always  in  such  a  manner  that  to  each 
auditor  the  effects  are  very  different  for  his  two  ears. 
Fig.  2  shows  the  course  of  the'  circuits  for  two  trans- 
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tnitters,  and  the  circuits  for  the  others  are  arranged  on 
the  same  plan.  A  little  study  of  this  figure  is  enough  to 
show  that  in  each  pair  of  telephones  ua  the  lecetviog 
room  the  left  one  oonemonde  to  the  tnasmltten  on  the 
left  side  of  the  stage,  and  theitght  one  to  the  tmnsmittcfs 
on  the  right  side.  All  the  left-nasd  tdephooes  are  in  one 
circuit,  and  all  the  ri^'ht-hand  ones  in  the  other.  This 
arrangement,  which  is  clearly  shown  in  the  figure,  is  very 
ingenious,  and  though  a  simpler  arr.in.L:cincnt  with  a 
smaller  number  of  circuits  could  have  been  employed, 
the  additional  expense  involved  in  haviiijj  so  many  cir- 
cuits was  not  allowed  to  stand  in  the  ^^ay,  it  was 
necessary  in  order  to  make  forty-two  pairs  ot  telephones 
work  properly  ;  and  even  this  number  is  not  surticient  to 
satisfy  the  public  curiosity. 

These  brilliant  experiments  show  that  there  was  no 
Caggcration  in  the  statements  which  were  published 
soon  after  the  invention  of  the  telephone^  to  the  effect 
tfnt  concerts  and  lennons  had  been  heard  at  great 
distances.  '  It  cannot  now  be  said  that  we  weie  too 
crednloos  when  we  announced  in  1878  that  the  open 


Fic.  4  — Adcr's  telephaw  < 


"Don  Pasquale  "  had  been  very  well  heard  in  the  telephone 
at  Betliiuoaa,  and  that  none  of  the  hnc  turns  of  this 
cbamiag  music  had  been  lost  We  baUewe  imleod-that 
the  MSMtts  then  obMiaed  were  teinWarto  limt^MA 
we  have  warn  the  oppaitunitv  of  enjojiag  \  mA  «KII  wmt 
nunrrellous  results  in  telephony  have,  we  are  informed, 
been  quite  recently  obtained 

Fig.  3  represents  one  of  the  hearing  rooms,  namely, 
that  which  is  lighted  with  l  ane-Iux  lanip'^.  .A  mahngany 
wainscotting  i:^  cnrrieil  round  the  walls  at  ahoiit  the 
height  of  the  c;ir,  .in<'  on  it  are  fixfii  iv  onty  small  wooden 
panels  furnished  with  hooks  to  hang  the  tele]>hones  on. 
The  telephones  are  connected  with  the  underground  con- 
ductors by  means  of  flexible  wire  cords  which  con^c  oi.t 
of  the  wamscotting,  so  that  nothing  is  easier  dian  for  the 
auditors  to  put  the  telephones  to  their  ears.  As  the 
telephones  are  connecteo,  eight  in  each  series,  with  one 
and  the  same  pair  of  mkrofmonk  transmitten^  and  the 
dHferect  pain  of  transmftten  occupy  different  poritiom 
on  the  stage,  the  effects  are  not  the  .«ame  for  all  the  tdie* 
phones.  Those  which  are  in  connection  with  transmttteia 
at  the  ealfcme  right  or  left  are  more  afflKted  by  the  KMtnds 


of  the  loud  instruments  in  the  orchestra  than  those  which 
are  connected  with  the  transmitters  nearest  the  prompter; 
but  these  latter,  on  the  other  hand,  are  more  aftiected  by 
the  prompter's  v«^e. 

Tomaketheeftectsasequalas  possible,  M.  Ader  has 
so  arranged  the  connections  that  the  two  transmitters 
which  form  one  pair  are  in  precisely  opposite  conditions  ; 
for  instance,  the  transmitter  at  the  extreme  left  is  paired 
uitii  the  first  to  the  right  hand  ot  the  prompter,  the 
second  from  the  extreme  left  with  the  serorul  to  the  right 
of  the  prompter,  and  so  on.  riie  he-tetieit  is  obtained 
from  the  pair  which  occupy  the  muUlle  places  in  the  two 
sets.  These  ditTercnces  g.ve  an  obvious  explanation  of 
the  difi'erent  accounts  given  by  different  persons  of  the 
predominating  sounds  which  they  have  heard,  and  explain 
why  many  of  them,  having  heard  in  different  parts  cSF  the 
same  room,  have  not  received  the  same  impressions. 
Naturally  enough  they  attribute  the  diflierenoe  to  the 
quality  of  the  telephones,  bnt  though  tt  is  possible  that 
some  of  these  may  be  better  than  others,  it  is  to  the 
positions  of  the  transmitters  on  the  stage  that  the  differ- 
ences are  chu  tlv  attributable. 

[The  receiving  instrumctU,  which,  as  .ibove  slated,  is 
the  telt-phoitc  <i  surexi  itatioit  of  M.  Adcr  ([in)noutii  i  li  like 
the  Kngli-.h  n, tine  ,\dair),  is  very  sitnilar  to  thedower- 
Dcll  re  I  u  i  i,  h.rv  ii^g  like  it  a  steel  horseshoe  magnet, 
which  forms  nearly  a  complete  ring,  and  which,  beinj^ 
coated  with  nickel,  serves  as  the  handle.  Round  the  two 
soft  iron  pole-pieces  of  this  magnet  coils  of  very  fine  wire 
are  wound,  which  are  in  circuit  with  the  line  wires,  so 
that  the  currents  from  the  transmitter  at  the  scndmg- 
statfan  pass  through  them.  A  thin  droilar  plate  of  iron, 
{laiencd  by  it^  edges,  is  fixed  at  a  very  small  distance 
fton  the  pole-pieces,  and  scrvBS  as  Uie  vibrating  dia- 
phogm.  The  peculiarity  of  die  Ader  telephone  is  that  a 
net  ring  of  soft  iron  is  fixed  at  a  little  distance  behind 
this  vibrating  (ilate  ;  th.it  is  to  say,  on  the  side  rciiK  tc 
from  the  magnet,  its  oltice  being  to  concentrate  ami 
intensify  the  force  of  the  magnet  upon  the  diaphragm. 
This  is  what  is  meant  by  Mirext  itatioH.  The  plate,  in 
fact,  is  more  strongly  attracted  by  the  magnet  than  it 
would  be  if  this  ring  were  absent.  In  Fig.  4  (which  con- 
sists ot  three  aecboiis  and  one  elevation  of  this  tekphone) 
A  is  the  steel  tt^gast, are  tlie  coils,  m  m  is  the  vibrat- 
ing diapfar^pi^  SX  the  tiat  ring  for  intensi^ihv  the 
force  of  the  magnet  ^pen  the  diapfaragm,  o  the  lemaaice 
chaniber,  and  E  Ae  tnnpet-tnaped  opening  iriridh  is 
applied  to  the  ear.] 

The  following  account  of  Rysscllicrghe  s  meteorogaph 
was  accKlentally  omitted  from  a  previous  ,1:  tielc  : — 

One  of  the  neatest  specimens  of  elecu  n  jl  meci>;inism 
is  the  meteorograph  of  M.  Van  Rys^elberghc,  exhibited 
by  the  Koyal  Observatory  of  Brussels.  It  gives  its 
records  not  floiy  at  the  place  of  observntioo,  bilt  at  one 
or  moK  diMHt  statisBS,  and  is  oaw  giving  every  viAt  at 
Paris  k  mmd  artfae  hidicstisM  aF<hc  wsMaaasat 

and  regristers  one  after  the  other  the  six  foTlowing  «1e' 

mcnts :— (1 )  temperature  ;  humidity  ;  {3)  w.iter  in  rain- 
gauge  :  (4)  direction  of  wmd  ;  (5;  baron:cter  ;  (6)  velocity 
nt  wind.  It  also  makes  a  mark  about  every  half  second 
due  to  the  action  of  clockwork  at  the  sending-station. 

Tlie  registration  is  made  by  a  diamond  point  on  a  thin 
plate  of  zinc  which  is  bent  round  the  surface  of  a  revolving 
cylinder,  and  which  is  covered  with  lamp-black  to  male 
the  marks  more  visible.  This  plate  serves  afterwards  for 
printing-  any  number  of  oopies.  There  may  be  several 
of  thc^c  cyimders  at  n9  many  difierent  station^aU  reoeiv- 
ing  simultaneously  the  indications  fumidwd  byanyeae 
station.  The  mode  of  action  is  as  follows  :— 

Let  OS  taVe  for  example  the  case  of  one  of  fbe  Aenno- 
meters.  The  theniiometer-tube  is  vertical  and  open  M 
the  top.  A  long  nietallic  probe  smaller  than  the  tube  of 
the  thermometer  descends  once  hi  ten  nohitttes  with  a 
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slow  motion  produoed  by  clockwork.  The  probe,  by 
Umcfaing  the  mercurVf  completes  a  circuit,  through  which 
a  currcat  is  instai^y  tnnsmitted  from  a  local  teUery. 
The  line-wire  is  included  in  this  ciicai^  and  a  corre- 
sponding movement  is  produced  in  the  diamond  point  of 
the  receiving  instnmient.  A  local  cleclro-magnct  is  also 
made  by  tht-^  current,  and  the  ;u  ran^jements  are  such  that 
the  current  is  thus  divcrteci  from  the  mercury  at  the 
instant  after  the  probe  has  touched  it,  and  there  is  con- 
sequently no  sp.irk  when  the  probe  leaves  the  mercury. 
The  instantaneous  mrrent  which  tliu^  passes  is  always 
from  the  prol>c  to  the  mercury  ;  in  other  wor  s 
the  mercury  is  the  negative  and  the  probe  the  posi 
tive  terminal.  If  aov  moisture  be  present  its  oxygen 
goes  to  the  probe  (which  is  of  platinum)  and  the 
nydiogen  to  the  mercury,  which  tbu^  instead  of  oxidising, 
is  kept  always  bright.  Evidently  the  higher  the  mercury 
stanas  in  the  tube,  the  sooner  will  the  contact  be  made, 
and  thus  the  scale  of  equal  parts  before-mentioned  gives 
the  height  of  the  mercury. 

The  diamond  jwint  makes  a  succession  of  short  marks 
which  (in  virtue  of  a  mechanical  interruption)  form  a 
regular  series  up  to  the  moment  when  the  proix:  touches 
the  mercury,  a;tcr  which  they  rc  ase  for  several  seconds. 
The  cylinder  revolves  once  in  ten  minutes,  and  the  dia- 
mond point  has  at  the  same  time  a  slow  longitudinal 
motkm  (bdng  mounted  on  a  screw-  axle),  so  that  the 
soceaeshe  inaications  of  the  same  thermometer  form  a 
nearfy  continuous  cunre  (vaoed  by  points). 

Tuis  by  one  line  wke  and  one  dSamood  point  the 
curves  for  all  the  six  instminents  are  dzawn  at  a  station 
which  may  be  200  or  300  miles  distant.  The  value  of 
such  an  instrument  for  furnishing  the  director  of  a  central 
station  with  accurate  data  on  which  to  base  his  weather- 
predictions  speaks  for  itself ;  and  as  rc;;ards  expense, 
all  the  expenses  of  photography  and  ol  leducmj,'  and 
engr.ivin^  jihoio^raphic  traces  are  saved.  It  has  been 
worked  ia  Belgium  over  a  wire  of  the  length  of  750 
miles. 

{To  be conttRued.'i 


NOTES 

The  Royil  limitation  Session  will  conuneaee  whh  a  course 
of  six  lectures  on  sslronomy,  adapted  to  a  juvenile  audience,  by 
Prof.  K.  Tall,  F.R.S.,  Aslronouier-Koyal  in  liel.uid.  Pr. 
W.  Hoggins  «ill  give  a  diwonne  on  Comeu  at  the  firs-t  Friday 
evening  meetings  January  ao^  tSSa. 

The  Internatlonsl  C  oirmi  ion  for  t%e  next  transit  of  Vemis, 
established  hi  Fnis  vmier  the  president  of  M.  Dumas,  has 
accomrli^hed  its  work  md  publiibed  a  series  of  hnlinclionB, 

which  will  appe.ir  in  the  next  iinmber  nf  the  Ccniptet  rttnius  of 
the  Academy  of  Sciences,  and  be  sent  to  all  astronomers  and 
obierratoria'.   A  compleie  sdhcae  for  fataneiioenl  co^pcMiM 

has  been  adopted. 

As  No.  13  of  the  BiLliographical  Coulribulions,  edited  by 
ICr.  Jufrtin  Winsor  of  the  Harvard  Univer}.ity  Library,  we  have 
a  List  of  the  PnUicatioas  of  Harvard  Uoivcruiy  and  its  Offi- 
ccrs  1S70-80.  It  contains  for  example,  the  pobfications  of 
the  Ahlfoiii.ur.ca!  Ob^ervat<^ry,  die  Eu-.-cy  Inuitutirn,  the 
MuiCum  of  Comfaralivc  /oology.  Sac,  followed  by  an  alpha- 
betical list  of  the  officers  (professors,  &&)  of  the  University 
with  their  pabUcatioox,  and  inflnding  such  names  as  thoie 
of  Aga.'siz.  father  and  son,  J.  A.  Alleo,  dw  omitholqgirt, 
J.  P.  Cocike,  ]  n  fcs  <ir  of  cheu.i  try,  .\ta  Gray,  H.  A.  Hngm, 
professor  of  enlouology,  Y .  C.  ricl~criag,  professor  of  MtlO* 
nomy,  the  laic  Iknjaaiin  Pcirce,  S.  H.  Scndder,  N.  S.Shaler, 
J.  TrcwliTidge,  t»ri  fcwor  0/  physics,  ar.d  other?. 

Thb  experiments  mcde  at  the  Paris  Ofera  in  electric  lighting 
hm  been  sneeenfd  for  in«l>tais.  Not  less  thn  fUr^^ix 


Brash  lamps  illumunled  the  celehtilad  ■snemrntnl  tfainme, 
with  WcHlammm  in  tbeeireukr  flsUaiy,  nad  jaafmrin  Aehaftt. 

Sixty-four  Jablcckhoff  lights  were  disposed  on  the  cetlhic  romd 
the  chai.delier  with  sucl:e.^s  in  spite  of  the  numerous  changes  of 
colour.  The  iiicuidexeiit  light  exhibitor — .Sunn,  Maxim,  and 
Etiiton— Mere  not  ready  to  act  their  part,  and  the  oppoctunity 
was  kst  fitr  then  ;  a  sceood  will  be  given  l»<df^. 

A  RUMOUR  ha<.  been  spresd  by  the  y<mrnal  OffUitl  the 
Electrical  Exhibition  vi  ill  be  dosed  on  the  1st  of  November.  Hie 
•mpendnv  ies%a*tion  of  M.  Cetlrfiy  is  stated  to  be  at  the 
)>onom  of  tMs  semt-oflScial  nttempt.  Bat  it  i«  eertahi  no 
alteration  will  be  made  in  the  origfaial  date  of  dosfaig,  cxee|it 
to  extend  the  thntemalcdnpto  Ceeamhcr  1. 

The  death  is  announced,  at  the  ajje  of  e-ghty-fonr  years,  of 
M.  Uubrunfaui,  a  w  ell-known  French  indiutcial  chemist. 

It  is  vtaltd  that  tf.  Hcrv^llsngon,  dii«aler  of  the 

Con- ervatoire  des  Arts  et  M<?ticn--,  has  dee-'ded  to  resign  bi*  post 
in  order  to  devote  him-Hf  nwre  entirely  to  politic*,  he  havirg 
been  elecietl  recently  as  dcfHlf  for  the  department  of  La  Manche. 
Probably  be  wUl  be  succeeded  by  CoL  Lannedat  of  the  Poly- 
technic fidmoL 

Pkof.  Haickbi.  has  nnivcd  at  Vienmi  on  Us  w^  to 

Ceylon. 

In  connection  with  the  Mu>cum  and  l^br.iry,  Qaecn's  Road, 
Briftol,  the  following  syllabu.s  of  a  conrtc  of  nine  Icctorcs,  on 
lileraiy  and  scientific  aubjectSk  to  Im  delivered  dunog  the  winter, 
1881-82,  hu  been  imued  1— Ortsber  31.         Clwwnta  R. 

Markh.im,  C.Ii.,  F.R.S.,  Sec.  R.G.S.,  the  Bavr^ue  Provinces  of 
Spain;  Novcnibcr  14,  Prof,  \V.  J.  Sola-,  M.A.,  I'.k.S.F., 
F.G.S.,  the  Natural  History  of  Volcanoes  ;  Novcni'i  cr  2S,  Prof. 

5.  P.  Tbompson,  B.A.,  J>.Se.,  F.KJLS.,  Kleclric  &toracc  and 
Lijfhting ;  Deconfacr  12,  Praf.  William  ftammy,  Ph.D., 
F.C  S.,  ImprovcmcT.ts  in  Iron  and  Steel  Manufacture  ;  January 
23,  1&82,  Prof.  Beniley,  F.L.S.,  Epiphytic  ar.d  Parx-itic  Plants 
with  some  observations  on  the  Life  of  other  P'.ai.ts  ;  IcLnuar)- 

6,  Ven.  Ardideacon  Norris,  B.D.,  Canon  of  Bristol,  Redchffe 
ChuKih :  its  Arehiteetnre  and  History ;  Febniary  ao,  J.  E.  H. 
Gordon,  B.A.,  the  I  rydcn  Tar ;  March  6,  W.  Seville  ICoi, 
Infusoria  ;  Mardi  20,  Kev.  A.  II.  Sayce,  M.A.,  the  Land  of 
the  Phcenichms. 

Lieut.  Fkifdhicu  AVill  will  hbcrtly  undertake  a  thorough 
roological-entomological  investigation  of  the  provinces  of  Bahia, 
Pemambnco,  and  Piaoby ;  he  is  ;ent  by  the  Entomological 
Society  of  Stettin,  the  president  of  which  is  Dr.  C.  A.  Dohm. 

We  have  received  parts  I  and  2  of  the  tir>t  volume  of  Ae 
Traniaetwus  of  the  Seismological  Society  of  Japan,  containing 
an  address  on  Sdsmic  Science  by  Prof.  Milne,  together  with 
papers  by  Messrs.  Ewing,  Wagner,  and  Gray,  00  various  .scismo- 
metric  ,in<l  sci-inoKraphic  instninient«,  and  by  Mr.  Mendenhall 
on  a  determination  of  the  Acceleration  of  Gravity  at  TbHo. 
The  Sociel)' is  to  be  congratul.ited  on  the  nuiin-r  u,  ir...f.  of 
activily  which  it  has  already  »hown,  and  om  the  very  valuable 
sdentilie  work  H  U  dehig  m  Ais  mther  wcglcetcd  bmndi  of 
sltidy. 

A  t;S£Fn.  paper  by  Mr.  W.  J.  Harrison,  .'Science  Demon- 
strator for  the  BlinMiigbaui  School  Board,  on  the  Teadiwg  of 
Science  in  PaMic  Elefficntary  Schools  has  heen  iawed  fay  hfao 
in  a  separate  form.  He  resttme^  all  the  reasons  for  seienee* 
teaching  in  fchi>  l  in  a  clcnr  .^nil  ''orcihle  manner,  nnd  gives 
some  h^"*«  that  might  be  of  service  to  *cienee  teachers.  In 
WiuilWE**— .  vi«  beHevci,  Aey  are  now  endeavonrmg  to  obtain 
money  for  .■^dence  rdwlarships,  by  which  boys  of  merit  will  pass 
from  the  Eoaid  Schoola  to  the  peat  Faaildilhn  SAoel  there 
;   Oa^  Edward's  Owar  Sehool).  than  to  the  Mason  CaMay, 
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•ad  paihiff*  ■■bMqaaidf  to  mmm  miiraniQr.  There  are  now 
jooo  eUUm  tUMl  soo       tMdm  wider  letewcw  iwliulloB  hi 

Birmingham,  and  the  results  so  far  have  bcco  most  encouraging. 

HajOR-GiMBKAL  Maitlano,  writing  to  the  Times  in  connec- 
tioa  with  Bonle«iu  Phylloxerm  Congress,  makes  a  suggestion 
which  afpCMt  q«it«  worthy  of  attention.  He  belint*  that  all 
tht  ranediei  htlhcrto  applied  or  proposed  are  open  to  the  re- 
proach to  which  all  empiric  treatment  of  disease  is  obnoxious — 
vii.  the  attacking  of  a  symptom  iiuttead  of  the  e:>scntial  root  of 
the  diicase,  and  thus  betraying  a  want  of  right  apprehension  of 
iu  trae  ocjgiii.  "  Thji^  in  agr  homhte  new/'  CeiiewJ  MaWand 
layt,  **\m  to  be  attribnted  to  oAajuthm  of  the  irhaBty  of  the 
plant,  induced  by  unduly  and  unnatarally  overtasking  its  pro- 
ductive powers.  In  this  respect  the  phylloxera  of  the  French 
vineyards  bears  a  close  analogy  to  the  red  spider  of  the  Indian 
tea  garden,  to  the  leaf -wonn  of  the  Ltdiao,  Amcriaua,  and  other 
eoltaa  field*,  and,  in  ihort,  to  parasitic  growth  iriurevcr  proving 
fiUally  dc  tructivu  tlir  iu^h  iut  the  vegetable  ktngdoai.  The 
mode  in  which  llm  La.v  of  nature,  as  it  may  be  termed,  u^^erate-, 
may  be  ondcfstood  by  reference  to  the  physiological  paradox, 
'Lile  diet;  death  lives.'  Wherever  the  vitality  of  a  plant  is 
abuuiuuUy  dfanfauihed  by  over-plncltfaig,  over  pruning,  and  un- 
ce.i  iTi;;  iiuxoral  i!c  demands  to  pr.  duce  more,  more,  when  nature 
dcinadii.s  rest  and  repose  to  recruit  exhaustion,  the  sap,  the 
plant's  life-blood,  becomes  poor,  «l«^j*«t',  and  enfeebled. 
Parasitic  life  is  then  evolved,  and  apon  the  little  r«- 
miMmg  life  tihat  Iniadieiaafl  cnltme  has  left  die  pbat.  If  the 
above  view  in  regard  to  tt'.t  ori^jin  of  phylloxera  be  accepted  as 
an  ap}>roxuitation  to  the  truth,  the  remedy  would  seem  to  be 
•df«liiil>iealad— r^Bie.  Give  the  vineyards  rest" 

An  cxiraofdlMiy  veport  of  four  larfe  expeditions  fur  Africa 
being  organised  hi  Bnistels,  was  lately  given  in  the  Ptill  Mali 
Catette,  and  has  this  week  been  reproduced  by  the  Daily  Xnot, 
There  is,  however,  absolutely  no  foundation  for  the  statement 

THxCMNHtermnf  states  that  the  uuBal  spectacle  of 
snow  was  teen  on  Table  Mnn  tit  oa  Avcotl  16.  Such  an 
eccunreoce  has  been  recorded  ouly   nee  dnoe  1813,  viz.  in  1878. 

The  fir&t  list  of  the  honoraiy  couitcil  of  the  International 
Eleetrie  Exhibition  which  is  to  be  held  at  the  Crystal  Palace, 
eompriaet  die  following  names  of  well-lniowa  men  of  science : — 
Mr.  James  Abernethy,  President  Institute  Civil  Engineers  ;  Trof. 
W.  G.  Adams,  F.R.S.,  Sir  Jame;.  Anderson,  Prof.  Ayrton, 
F.K.S.,  Sir  Henry  Cole,  K.C.B.,  Mr.  William  Crookes  F.R.S,, 
Capt  Doiiglas  Galton,  C.B.,  F.R.S..  Dr.  Gladstone^  F.R.S., 
Cot.  Gonrand,  Sir  Joba  Hawkshav,  C.E.,  F.R.S..  Dr. 
J.  Hopkinson,  F.R.S.,  Prof.  Fleemfal^  Jenkiii,  F.R.S. .  Sir 
E.  J.  Reed,  C.B.,  M.P.,  Mr.  B.  SamueLion,  .M.I'.,  Dr.  C. 
W.  Siemens,  F.R.S.,  Mr.  W.  Spottisw»odc,  rrc>ident  Royal 
Society.  The  foUowiof  gentlemen  will  be  the  chief  officers 
fcrdw  ExUbWoa:  Manager,  Major  S.  Flood  Page;  secretary, 
MTi  W.  Gardiner ;  superintendent,  Mr.  P.  L.  Simmonds  ;  assis- 
tant engineer  for  Exhibition,  Mr.  K.  Applegarth,  C.E.  j  derk 
of  works,  Mr.  W.  Carr. 

TfuProgramine  of  the  Technological  Examinations  of  the  City 
and  Guilds  Institute  for  t88l-3  contains  several  new  sobjects 
and    arran:jements  — inijjrrjvcmcnts  on  previous  pnymiinff 
The  examination  papers  set  for  1881  are  intcreitiqg. 

Wb  Lfltlee  In  the  Rosshu  Joomal,  OUamdNew  Rtmia,  an 
talteresting  paper  on  M.  Tyaghin's  wintering  at  Novaya  Zcmlya, 
on  hunting  in  that  land,  together  with  a  good  sketch  of  the  1^ 
life  in  the  neighbourhood  of  the  wioterbig  plaee. 

Dk.  Gou,  who  has  investigated  during  many  years  the  flora 
of  the  IVUte  Sea,  has  published  hb  researches  in  a  separate 
work  in  Russian. 

Wsnotioe  in  a  paper  published  in  the  ^MMitilr  of  the  Spanish 
jfoclair  of  MatMil  Hiitair  (voL  x.  1S81X  tint  Dos  Fr.  Quiroga 


obseiTCi  that  the  muacraas  implemeata  in  Spanish  mnewiins 
wUch  are  asoally  described  as  nephiile  are  mostly  made  of 

fibrolite,  this  naoM  having  been  given  by  Count  de  Boumon  to 
I  a  variety  of  sillimanite.  Out  of  115  hatchets  which  were 
I  considered  as  nephrite,  and  were  found  mostly  during  the 
geological  survey  of  the  provinces  of  Guadalajara  and  Cucnca, 
only  out  tnt  of  aqphrite,  whilst  iii  were  of  fibnUteand  three 
of  jadite.  Tkt  filnlite  la  often  found  among  the  inkaFehUca  of 
the  provinoea  of  Madrid  and  Gnadalajara. 

Thb  mim  ttAuut  of  die  Aauab  caatntiu  a  paper,  hf  Don 
S.  Gildena  of  Asum,  00  the  evohition  of  the  earth. 

A  sraiiUNO  fautance  of  the  activity  of  man  in  deitnqriag 

forests  may  be  shown  by  the  followiug  figures,  wUell  we 

find  in  N(.  01  bcv-ky'r.  paper  in  the  last  L^suc  of  the  /izvstia 
of  the  Russian  Geographical  Society.  After  having  takea 
into  consideration  the  surveys  which  WCR  made  in  the  pro- 
vhioe  «f  Ufa  before  1841,  and  the  receat  diattibntiflii  of 
forests  in  diat  province,  M.  Oishevsky  shows  that  the  area  of 
ffre-ts,  which  formerly  was  about  17,577,000  acre.-,  has  now 
diminished  by  at  least  3, 500,000  acres  ;  altliough  the  popoUtioo 
is  still  very  spar<e,  that  is,  less  than  three  sottb  per  sennit  nsOft 
and  it  was  yet  less  some  time  ago. 

THt  well-known  pubUshing  firm  of  A.  Hartleben  Oncan^ 
Pcslh,  and  Lelpei^  have  veccady  pabBahed  a  littk  work  hf 

Heinrich  von  Littrow,  "  Carl  Weyprecht,  der  osterreichischc 
Kordpolfahrer."  It  contains  many  charactcri.-.tic  reminiscence* 
as  well  as  letters  of  the  late  discoverer  of  T  ran/- jo  cf  Land.  It 
is  a  fitting  and  touching  literaiy  monument  to  a  brave,  energette. 
Ughly-enltfvaicd,  kind,  and  modest  nan  of  science,  whoso  aaefU 
career  was  unfortunately  cut  short  so  prematurely. 

An/  dtr  Hike  is  the  title  of  a  new  iatenational  review,  oditod 
bjr  Leopold  r.  Sadicr>Masoeh,  and  pabUdwd  at  Ldptig  by 

Grc.-^sncr  and  Schramm  (!  n  l  n  :  r*-.;l.ijl.  The  first  nutaber 
(October)  contains  several  intcreiiimg  articles,  though  none  of 
them  scientific ;  among  the  list  of  contributors,  however,  we 
notice  the  names  of  several  Continental  men  of  science. 

Da.  King's  repprt  on  the  Government  Cinchona  Plantatioa 
in  British  Sikkim  for  the  year  endfaig  Mtrdi  hsl^  ahowi  a  caj 
tinned  and  highly  satisfactory  progress— a  progrcM  that  has  been 
made  not  only  In  the  esleodeid  cultivation  of  well-known  and 

established  vpccie?,  but  also  in  the  propagation  of  v.iluabie  and 
rarer  kinds.  Most  satisfactory  results  are  recorded  of  the  species 
known  as  CinckoM  Ltd^eriana,  one  of  the  varieties  of  Caiisajm 
whidi,  a«  Or.  Xiag  Mja,  la  snrpanbigly  ridi  in  ipiaia^  and 
which  haa  deiltred  Its  name  fiom  Mr.  Ledger,  a  eoOeelor  who 
bnjught  the  seed  from  South  America.  Regarding  another 
j  valuable  kind,  namely,  the  ]>:ant  yielding  the  Carthageoa  or 
Gilumbian  bark,  which  is  largely  imported  to  this  country  from 
I  the  northern  part  of  South  and  of  which  four  plants 

I  were  sent  to  die  Government  Planlndoni  from  Kew  in  January, 
I  1880,  Dr.  King  says,  "They  arrived  in  good  condition  and 
[  during  the  year  they  were  increased  largely  by  cuttings.  Propa- 
gation went  on  most  favourably  for  some  time,  but  later  oa  in 
the  year  the  jmiag  plants  wen  tever^  attacked  hgr  the  past 
only  too  wen  known  to  gardeners  as 'thripB.'  The  nmal  treat- 
ment was  applied  u  ith  vigour,  but  in  spite  of  this,  when  the  year 
ended  the  six  original  plants  had  been  increased  only  to  sixty 
rooted  plants  and  ninety  partially  rooted  cuttings."  Dr.  King, 
however,  further  says  that  "every  eflbrt  will  contiwie  to  be 
fluide  to  faterease  die  stech.  of  thb  Inlereslhig  apeeies."  BoA 

the  general  condition  of  the  plantation  and  the  financial  results 
are  reported  as  sa'isfactory,  and  the  results  as  gathered  from  tl.e 
quinologist's  report,  which  is  appended,  are  ali-j  .satisfactory, 
inasmuch  as  thiqr  show  an  inereand  nwainlactttrc  of  febrifuT^ 
andSdw     iunaicddeaaaad.  Dr.  King  and  hb  co-«wtes 
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tkeic  hlMtin. 

Ds.  Omt,       director  of  die  «Et!m«enip1iical  Muwum  tt 

Leipiig,  after  attending  the  Archxologic;!!  Congress  at  Tifli«, 
intended  to  make  an  exploring  tour  in  the  Caucasa»,  Anoeoia, 
nd  Miaor,  and  Iken  to  ntan  to  Saaoojitf  COaaliBliBopk 
■nd  Athciu. 

A  STRANGE  phenomenon  was  recently  observed  at  Emerson, 
near  Lake  Winnipeg.  A  dark  clond  farmed  of  mTiiads  of 
winded  black  ants  paned  over  the  place  fkon  wit  to  west 
WlwB  it  dcceended  fte  poond  over  n  luge  area  wu  covered  an 
iadi  deep  with  the  insects. 


IIAJPIU  LoA  (Hawaii)  ii  agfiia  aotiv«i  Md  the  km  tlueatCK 
fhe  port  «C  Hikk  litMtod  on  the  cHt  tide  of  die  iriaad. 

In* letter wlidi wo  bave  foeebtdftonlfr. O. H. KfaMbaa 

he  disavows  tlie  nggettion  impnted  to  hia  (Natdb>>  voL  Bdv. 
p.  471)  that  Lureotkm  rodu  occar  ia  Ca.  I^maob 

Trs  addidoiB  to  Oe  Zookgieal  Seciely'b  Garden  duiac  tlie 

post  week  include  a  Macaque  Monkey  {Hf<ua(us  iyncmelgiu9), 
a  Bonnet  Monkey  (il/d^acMJ  raduUus  t  ]  from  India,  presented 
l>y  Mr.  G.  E.  Jarvis;  a  Vervet  Monkey  (CtrcofUktcu)  lalandiii  ) 
fiom  South  Airica,  presented  hj  Mrs.  Brassey ;  two  Leopards 
(AKr  /mdM)  ftoa  CefloB,  iMreaented  by  LienL'Col.  J.  S. 
Armitage,  F.Z.S.  ;  a  Mesopotamian  Fallow  Deer  {Ctrtms  mao- 
fotamitut  9),  two  Beatrix  Antelopes  {Oryx  beatrix  9  9),  two 
Arabian  Ga/elloi  (GwUacrahica  i  9  )  from  Muscat,  presented  by 
the  Lord  Lilford,  F.Z.S. ;  a  Naked-footed  Owlet  {AtAtnemectua), 
European,  presented  by  Mr.  R.  J.  Marhon ;  a  CominoB  Kcairel 
{Tinm$maU$u  iUanUtrim),  a  Comiioa  Hare  {l^fmi  ttm^Mu), 
Ewopcan,  preaentcd  hfHt.yf.K.  Stanley ;  a  Paradise  Whydah 

Bird  {V'uJua  furaJisea^  CnW  West  Africa,  presented  by  Mr. 
Bowyer  Bower  ;  two  Boonet  Monkeys  {Macacus  radiatm)  from 
India,  a  Bell's  Cinixys  {Cinixyi  MNana)  from  Eait  Africa, 
deposited  j  an  Osgttf  {famdim  iuHattui\f  Eonpeoa,  par- 
ehaaed ;  a  Hardwiekd^  Hcsnsaie  (ArMM^wte  kariwiekiti  from 
Bornso,  rectiveJ  on  approval. 


OUR  ASTRONOMICAL  COLUMN 
The  Satellite  op  Kmomi;— W«iid|iaia  nab  •  tabk  as 
tnggested  by  Prof.  Neweomb  fiv  M>irt*ntw'fh  little 
ik  lie  aifnnimate  poMtion  of  the  latdlile  ornqpliiH^  at 
time  aboot  the  approaching  opposition.   The  ailment  u 
tte  same  ^i^ilicaiioe  as  in  Newcomb's  Tables 
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From  which  figures  m  may  be  interpolated  for  any  hour  required. 
When  «  is  fooad  in  the  second  eoMmn  of  the  table,  tlie  Ul0t  of 
position  is  to  be  taken  from  the  seoond  column. 

Comet  1881  /  (Dknm.sg,  Octobee  3).— The  comet  disco- 
vered by  Mr.  W,  F.  Deiniin^  of  liri'-tol  during  the  ni;;ht  of  the 
3rd  insl.  has  bjcen  ob-.fi\xil  .it  Mais,  illes  liy  M.  Cn^>;i:i,  anil  at 
Lord  Crawford's  Obj>crvatory  at  l>unccht.  Elements  calculated 
by  L)r.  CopcLand  and  .Mr.  Loh.se  upon  Duneckt  obsemtlonB  OK 
October  9,  10^  and  12,  are  as  follows 

PerlhdtoB  peaafe  itti.  Septeaber  13^3,  Gfoenwidi  M.T, 


Longitude  of  perihelioB   

Ascending  node   

Inclifiation     ...      ,     ...    ...  ... 

Log.  perihelion  distance 

Motioo— direst. 


22    6  9 
72  47  45 
7  45  "2 
9-859822 


M.  Eq. 

(881 -e 


Hence  it  is  found  that  this  comet,  Hke  lint  JiiiOimd  tf  Mi, 
Hatnard  on  September  19,  is  recediiy  both  from  tbe  HB  aal 
the  earth.  As  remarked  in  Lord  Crawford's  Circolafi  KOk  33^ 
the  elements  bear  !>ome  resemblance  to  those  of  the  fourth  ooeact 
of  1819,  detected  by  Blanpain  at  Marseilles^  which  was  cert^nly 
moving  in  an  elliptical  orbit  of  very  limited  dtaaouions.  Thu 
circum.stance  alone  attaches  a  particular  interest  to  Mr.  Ocnniiia'i 
comet,  and  makes  it  of  imporlaaoe  that  it  sha«ld  be  aeemtdf 
observed  for  position  as  long  as  practicable. 

Ceraski's  Variadle— U  Cephri.— The  following  Green- 
wich times  of  minima  depend  ajxin  Mr.  KaottTe  1  ' 
the  2nd  iast.  with  the  period  2'' 49280  :— 


Oct.  22 
27 

Nov.  I 
6 


K  n. 

h.  m. 

10  24 

Nov.  II 

...    9  1 

Dec.  I 

ID  4 

16 

...  841 

6 

9  43 

21 

..   8  ao 

9  33 

••  7S9 

1  16 

k  «. 

7  39 
7  18 
6  57 
«37 


BIOLOGICAL  NOTES 

The  IIvropHYSis  in  Ascidians.— In  a  second  paper  to  the 
Belgian  Academy  on  this  subject  {Hull.  No.  6)  M.  Jolin  de- 
scribes the  quite  special  arrangement  of  the  "hypophysary 
gland  "  in  Phalluiia  mamillata.  Besides  the  principal  ncre> 
tory  duct  existing  in  all  Ascidians,  and  here  consiaerablv  reduced, 
there  are  a  large  number  of  orifices  by  which  the  glaaaalar  taliea 
pour  their  product  of  secretion  into  the  peribranchid  tvAtf,  off 
which  the  cloaca  forms  the  median  part,  which  receives  all 
the  products  and  re-idues  of  the  organism,  to  be  cast  onL 
Hence  the  products  of  the  hypophvsis  in  this  species  are  probably 
also  excremenlitial,  and  the  gland  is  physiologically  the  kidnej 
of  the  animal.  If  it  be  so  with  P.  mamUlata  it  is  likely  to  1>e  the 
same  with  the  other  Tunicate;  aad  though,  in  most,  the  hypo- 
physis opens  into  the  mouth,  one  cannot  infer  that  the  product 
is  to  be  utilised  in  the  alimentary  canal.  From  the  morph  i- 
lo^cal  point  of  view  it  is  noteworthy  that  in  glands  properly  so- 
called,  arising  from  an  epidermic  or  epithelial  invagination,  the 
product  of  secrctir>n  is  generally  eliminated  by  a  single  orifice^ 
aij'i  that  the  only  exceptions  occur  in  tbt  CatefOCy  Of  wtiaiy 
apparatus  (Cestodes,  Trematodei,  &c). 

Tn  Couu  or  SmoAiORa.— Wt  kun  from  a  paper 
(Aw.  of  Berne  Nat  Hiitonr  Sode^  hf  Vnt.  Stodcr,  on  the 
Corab  of  ^iupapoNh  that  there  ere  no  leas  than  133  ipedaa 
knownfromtUi  locality.  Of  theae  fifty-one  tpeeica  are  speoai  to 
the  locali^,  whilst  tbe  othen  inhaUt  the  seas  of  New  Goinea, 
of  tlie  New  bitamiic  Archipelago,  of  the  Solomon  Islaadi^  aad 
readi  a«  far  as  Fiji,  some  few  extending  as  far  as  TabitL  At 
the  taae  tine  the  Singapore  corals  yield  very  few  aoeeiei  in 
eoaeaMniiidi  the  Red  Sea,  the  Seydidleih  and  MaMttiHb  ead 
diese  are  Fungidie,  but  no  MadiqioiaoeK.  Tbni  it  uig  ^ 
cttabUdied  that  the  coral  fanoa  of  d»  bdiea  Goeaa  meat  be 
divided  Into  two  diatiaetrqiana—BWCrten  aad  aa  eaalaii.dN 
iatlv  Mtoodtag  far  to  the  aaet  into  th«  PMifie. 
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regions  are  divided  by  deep  sot  and  by  coast-lines,  which,  as  the 
eastern  and  southern  coasts  of  India,  do  not  aiTorj  the  neceuary 
coaiJidons  for  the  development  of  corals,  whilst  the  extension  to 
the  eaft  much  facilitated  by  low  grounds  and  favourabie  coast- 
lines. Neverthelen,  however  diflierient  as  to  the  species  which 
inhabit  the  n,  both  regions  have  a  dose  likeness  at  to  certain 
species,  and  both  might  be  considered  as  having  formed  a  single 
rwion,  probably  at  i^e  lime  when  the  great  plateau  of  the  Su:>da 
Idands  WM  a  contiowttioil  of  the  cttntiiiwit,  uA  when  Mada- 
eascar  aad  CcyiMi  ynm  in  dom  rmwiwHo  i.  At  to  the 
tokibitaiiki  of  MMardiiihi  tad  of  coMer  walap  m  liw  Gor- 
goaids  the  Abumoi^  mik  iho  FlIiMnkli  iliii  wtmt  ipaciea  are 
widely  spread  tfaoailiOHt  (he  Fadlie  and  the  Induu  Oeean, 
•hawing  thai  that  oe  diflfcrentlation  of  ahaOow-iraier  forms 
goe^  on  more  rapidly  than  thai  of  the  deep-water  onc-^. 

A  CHKMICAL  DlFFKKENCE  IIEIWEEN  LlVlNC  AND  DkAU 
PaOTOPLASM  — From  vari  m*  experiments  (chu  lly  with  [ir  >to- 
pllim  uf  plant-,  al><)  with  Infusoria)  Hcrrcn  Locw  ami  HoUorny 
find(/^'<sw'^  Arch,  \  Hal  livi:i^  proljpl-isni  p  js>c-sscs  in  an  eminent 
decree  the  ijroixrrly  of  rc<luciii.;  thi  nublc  iiicIliIj  I'r  jm  <oIuti  )n<, 
and  that  thi.  property  i-.  I  jjt  wlieii  death  occurs.  "  It  may  well 
be  inferrctl,"  say  the  authors,  "that  th'j  myslcriuus  phen  jinrn  >n 
(Icno'.ed  by  the  www  >if  '  Life  '  iJC|>l-ui1  .  c-  sout;.i;ly  on  ibc-c 
reducia,.j  alom-gr 'Up-.  In  the  pre-cut  -t.itc  of  scienc- wc  ex- 
plain theM  'group,  m  tn'/iun,'  thc^  sj)ritij;s  of  life  I'licnomeiia, 
as  aldehyde  groups,  but  wouM  by  11  j  laean.  exclude  s-jtitc 
dilierent  and  l)ettcr  inxle  of  explaaati  .m.'' 

KATTLKliNAKE  I'ulSON. — Dr.  l^ccrd.^  I'llhohas  publi-shed  the 
remllsof  biiexpcrimeLitson  the  |>i>isoii  uf  the  ratllciinake  (Cri^/a/itf 
hotridMt)  in  the  Arehivjs  iIj  Musfu  ttucifHiil  do  Rw  Jt  yan  iro,  iii. 
I.  The  jKjiiDn  of  Cmlaius  horriiim  :icN  upon  the  blood  by  de- 
stroying; tb«  red- Id  xxl  corpu-clcH,  and  l>y  cIhiilmh  _mIic  physical 
and  chemical  qualiiy  "f  the  i>l;isma.  2.  '1  ■  ,  ;  •  1  c  m  ajns  some 
mobile  bodie-  .siiiiil.ir  to  the  microc  cciw  of  puticL-iciii'ii.  3. 
The  1)1  lod  uf  an  .mimal  1-.i11l-.I  1  v  thi-  Mi  ikc's  bite,  wlu  n  im  cu- 
lated  to  nnotlicr  anim.il  uf  the  s.iinc  si^e  .itid  i-pccics,  can  cs  the 
death  of  the  latter  within  ;i  few  liouis,  i-.nder  the  .'.lUic  syin- 
ptomN  and  the  s.inic  chan^jc.  of  tlio  tilo  d.  4.  'I  be  poi-i  11  can 
UJ  dried  and  pircserved  fjr  n  Io:i^  time  with  lUl  lo^ini;  il^  spccitic 
(luality.  5.  AlcoRol  is  the  best  autidote  to  the  poison  of 
Cntabu  knrkbtt  kaowa  mtil  now. 

Ths  Speruogoni\  of  AecidiohYCITCS. — Aci'ordiiig  to 
recent  observations  by  I'lof.  Kathajr  (Vienna  Acad.  Am.)  the 
«permo^nia  of  Uredtneae  or  Aecidio  nyccte*  may  01  charge  their 
c  inteobi  without  the  netisn  of  esteroal  moisture,  of  rain  or  dew 
(tbeonly  way,  asapparently  supposed  by  A.  dc  llary).  The  process! 
auqr  occur  in  dry  and  hot  sunny  weather,  and  as  follows The.sc 
spomogonit  produce  in  their  interior  not  only  mucikge  and 
■pORBatM,  bat  also  sugar.  In  virtue  of  the  latter  they  separate 
water  by  "  oonatic  acUoB,"  and  tUa  waiter  oanacs  the  imJosed 
mucilage  to  aweS.  and  llMfthf  oflM  ant  from  the  eai^.  The 
anthor's  ohionwtioas  were  and«  npen  the  aporaMjiania  of 
^^pwMPjjQ^^MQfdwM  MiMbaMo  and  JStcntN9  tttwftiitu, 

Felvcic  Fauna  of  Gulf  Streak.— AInaoder  AsasMi 
gives  an  interesting  acount  of  bis  exploiMl'Mia  of  the  lloatin;; 
fau  la  of  the  Gulf  Strea  n  in  tht  vioiMt*  of  the  Torluga  .  The 
]>arly  remaiited  at  this  station  f  Jf  80BM  five  wee'<c»,  beiiit;  allowed 
to  select  quarters  at  Fort  TaflSrttan,  Unfortnnaicly  daiing  the 
greater  part  of  their  stay  the  itrong  northerly  winds  Intemred 
greatly  with  die  surfaee  ianna.  Had  Ibr  s  lu  h-caalerir  wtads 
prevailed  the  fauna  would  have  beea  driven  again-st  thoTortngas, 
The  few  fovjurable  dajri  ahowed,  however,  a  ureallh  of  pelagic 
animiU  which  had  been  hardly  anticipated,  and  whidi  proved 
hiw  eacellent  a  tUttiin  Ala  wMld  be  lo  invesluiate  the  faana 
from.  It  a1«>  has  the  imoense  advantajp  of  supplying  the 
nUuraliiL  nod  at  his  very  don^  with  not  only  the  common 
spsciM  of  reef-boilding  corals,  bat  irtdi  tb*  varied  inmrtabrate 
faunt  tobefomdinauchptoeaa.  LttninKft  AlU  ommmmticm  of 
the  sTMseiea  far  another  oeeaaioB,  in  the  letter  w«  now  notice 
{Bu/Mii  of  the  Mus.  Comp.  Zoology,  vol.  be.  No.  3)  A.  Agassis 
mentions  in  a  general  way  the  presence  of  a  couple  of  speetes  of 
Firoloidea,  of  PhyVirhba,  of  aevenl  AppendicnJariae,  of  a  small 
Pymsoraa,  of  a  DoHolnm,  two  species  of  Salfw,  aad  half  a  dona 
species  of  Pteropoda.  Tiicnneibar  of  pelagic  foraminifm  wni 
greatly  disappiintinz ;  not  once  wa«  a.  species  of  Globigerinamet 
wM,  and  the  Kadiolarko^  appear  to  have  also  been  scantr.  A 
Hat  of  the  Cteoophone,  Discophorm,  Siphonopbone,  and  Hy- 
draida  net  with  is  appended  by  Mr.  Fcwkea.  Utof  of  the 
Bpedea  m  indiented  as  new. 


RETARDEn  Devki^opment   :n    I.nsects. — In  a  paper  bv 
Prof.  C.  V.  Hiley,  i\t  the  recent  inc<;Lin^  of  the  Americtn  Asso- 
ciatiin,  the  audi  ir  rcc  irds  -cveral  interesting  cases  of  retarded 
deveIi>iMiiciit  in  in  ccts,  whither  as  summer  coaia  or  d  irtiiancy 
of  ji  certain  ]virti:in  of  a  ^iven  brrjoJ  of  caterfiiliars,  the  Itelated 
ishuiu.;  of  certain  iraa,'ines  fri>iu  the  Jiupa,  or  llic  deferred  hatch- 
ing of  eg^s.    One  ui'  the  nii..-l  rennrkaMe  ca»es  of  this  libl  i  t 
which  he  Citlls  altcnti  jn  13  the  li.i'chii!^  1  III-,  year  uf  llie  e^^j  of 
the  koc'rcy  Mo  iiitni  1  Locust  or  \S  c-lcni  (Ira-shopjier  {C.!i\/-;^nus 
i/r^/M)  that  were  laid  in  1876  ;irouiid  the  A^ricultUMl  Loilejc 
at  Manhattan,  Kans.    Tbe»c  e^.;s  were  b  iricd  -omc  ten  inches 
below  the  surface  in  the  fall  of  1876  in  };ral;n,'  the  j;.-uii;i.l 
aroand  the  chemical  labo.-atory,  the  supcrincu  ulieut  material 
being  clay,  old  mortar,  and  bits  of  stone,  and  a  jilsnk  5id  -w  alk 
being  laid  above  this.    In  remiving  and  regrading  the  snI  la  t 
spring  Mr.  J.  D,  Graham  noticed  that  the  eggs  lo  >ke<l  s  mnd 
and  fresh,  and  they  readily  hatched  up>n  exposure  to  mrmal 
influences,  the  spedes  being  determined  by  Pr>f.  Rilry  from 
specimens  snb.nitted  by  Mr.  Graham.    Remarkable  as  the  f.tcis 
are,  there  cm»  be  no  quei^ion  as  to  their  accuracy,  so  that  the 
eggs  actually  remahied  unfaatcbcd  during  nearly  four  years  and  a 
half,  or  four  years  longer  than  is  their  wotil ;  and  this  ^ugKe4ts  the 
significant  qnettion,  How  much  longer  the  eggs  of  this  species 
I  could,  under  fcvoaring  conditions  of  dryness  and  reduced  te.n- 
I  peralure,  retain  their  vitality  a  i<i  power  of  hateWng?  Putting 
(  all  the  facta  together,  I'rof  iviley  ooaeludcs  that  we  are  as  yet 
absofaitely  incapabte  of  offimnf  any  aatlsfnetosy  eapianatioa  of 
the  canses  wMah  hidnee  rmnitwmf  rdardatfan  in  development 
am     intects.  The  «B  of  ChHtaoeans,  as  those  of  jtpmi  nod' 
Cyfris,  are  known  to  have  the  cower  of  re«i«tin/  drontb  tat 
six,  ten,  or  more  years  without  losing  vitality,  whlk  in  some 
cases  they  seem  actually  to  reauiie  a  oeitnin  ara-innt  of  dcsioen* 
tion  before  they  will  hatadb   Yet  the  fact  remmiiH  that  difbent 
sj^ciei  act  dilierenll)r  in  this  respect   In  short,  notUt^  is  more 
{latent  to  the  objervmg  natsnlist  than  tint  species,  and  even  in> 
I  dividualsof  the  same  spedes^  or  Ae  progeny  of  one  and  ^eaamn 
I  individual,  act  very  diflhrentty  under  like  eatenm!  tmndithw  of 
I  exbtenoe:  in  other  words,  ^t  teinperature.  nmlalnn^  food*  fte., 
.  inQnenoe  them  dUTeDsntly.    Hence,  as  haa  been  shown 
Semper  to  be  the  ease  with  other  animals,  s)  it  is  with  {n;eets» 
changes  in  the  external  conditions  of  exiistence  will  not  affect 
the  ranna  as  a  whole  equally,  but  will  act  on  individuals.  We 
can  nndetiland  bow  this  great  latitude  in  »nsceptihility  1 1  like 
conditions  may  and  does,  in  the  case  of  eseeptional  seasons, 
prove  beneficial  to  the  species  by  preserving;  thoeaoeptmnal  imU* 
viduals  that  display  the  lowcr  to  resist  the  unnsttal  ehangni 
but  we  shall  find  ourselves  b:il11e'l  when  we  come  to  aeek  an 
explanation  of  the  ciu-e  or  ciuscs  of  such  retardation,  nnhas 
we  accept  certain  principles  of  evolution.    In  the  innate  pro- 
]>erty  of  organisms  t>>  vary,  and  in  the  conples  phenomena  of 
hetedity,  we  may  find  a  partial  cxplanatim  ot  the  ficts,  f<ir  the 
exceptional  icudcncy  in  the  present  may  li«  looked  upon  at  a 
manifestation  through  atavism  of  traits  which  in  the  past  had 
been  mtm  eo smoniy  poiiesied  and  more  eMen'ial  to  the  species. 


PHYSICAL  NOTES 

A  SINGULAR  ca-e  of  the  prioduction  of  sound  by  naiaral  causes 
is  recorded  by  M.  Realeaux  {Proe.  of  the  Nat.  Hi-t.  .S<ic.  of 
Prussian  Rhineland  and  Weitpnalia).  He  observed  it  while  hunt- 
ing in  the  Ri)  lerbat-herthil,  near  the  hijhe4  point  of  the  Rhine 
province.    The  grou  td  is,  in  the  miin,  gently  nndulating  and 
densely  wooded.   The  valley,  spacious  on  the  eastern  side, 
narrows  rapidly  at  one  part  to  a  sort  of  iiass,  throuifh  which, 
for  aboatone  kilometre,  the  Koderbiefa  flows  westwards.  A 
sont-west  wind  was  Uiwinj,  and  U.  Kenleanx,  cooiing  alou^ 
the  hillside  from  the  saal,  heard  wh  vt  appeared  to  be  the  stcokaa 
of  a  fine  deep-toned  bra  in  rapid  sueoeasiin.  There  was  no 
such  hell  in  the  aeighhonrhood,  and  sme  other  sonnds  soon 
heird  satisfied  him  that  the  elfec:s  were  of  natural  ori^n.  Toaea 
were  heard  growiag  in  force  to  a  BHudmnm,  then  dying  away  ; 
they  were  like  thoaeof  organ  pipes  at  first,  but  tlidr  "cbqz 
came  to  resembia  that  of  a  harp  or  violin.   Atthemntthof  ttie 
pass,  whence  the  aonnds  seemed  to  raliate,  there  was  a  atrao^ 
agita'i  on  in  the  air,  and  mixture  of  soutda,  some  of  which 
abruptly  stopped.   If.  Raaleaax  sappo«s  bodies  of  air  in  tmr. 
tical  motion  (imiiAa}  in  have  been  earried  alea;  from  the  paa^ 
and  the  sonnd  to  have  been  due  to  eonfliet  between  the  enter 
and  the  inner  air  at  the  month  ef  aneh  OntwVy,  pradndng  mcSX- 
latioas.  There  wnsnnurlMddlfinnee  of  temperatnrabetweea 
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the  higher  and  the  lower  parts  of  the  Talley,  and  this  is  regarded 
as  an  important  facor  in  the  cas«  ;  the  cold  air  above  pres-ing 
on  the  warm  bHow,  and  closing  the  pass  to  a  sort  of  tube.  The 
wind  seemed  t  >  l>e  active  only  to  the  lower  parts. 

With  the  aid  of  delicate  appiratas  of  recent  invention  Ilerr 
GnUHBftch  (f/W.  Ann.  Nj.  9)  has  iavcsi-.igated  the  eleciro- 
ir^P^-'  rotati  on  of  the  plane  of  polori^tion  uf  radiant  heat  in 
•obd  Md  liquid  tubttances  (fliat  {{las-,  plate  gla^s,  ^ulpljide  of 
OMbon,  oil  of  turpentine^  distill«i  water,  and  alciliul).  lli^ 
findUnj  is  a<  follows ;— i.  In  solid  at  well  as  in  liquid  diAtlicr* 
OMaatu  bodies  there  i&  such  rotatioa,  and  always  in  the  direction 
ia  iriueh  the  current  flow*  through  the  spiral  or  circulates  round 
llu  magBetic  cote.  2.  The  amount  of  this  rotation  i-,  caUris 
ptrihUt  very  diOcrent  for  difierenl  substance^  ;  th;  r  itatiun  u 
greater  the  greater  the  index  of  refraction  of  the  sabiiiancc.  3. 
With  direct  action  of  a  galvanic  current  couductcJ  round  the 
diatheiJianous  body,  the  a  nount  uf  the  ro*.aiiju  i&  projiunional 
to  the  iuteosity  of  the  current.  4.  In  a  diatbenu  luous  body 
pbeed  between  the  }x>les  of  aa  electromagnet,  the  amount  of 
rotation  ia  proportional  to  the  BMgnetic  force  nctiut;  on  the 
bod/.  5.  Ineasioant  of  rotation  incrcMcs  n-iih  the  length  of 
the  Mibstance  traveised  ><y  the  rays;  bat  the  relation  between 
thcie  tw  '  quantities  could  not  Lc  nu  ncrically  determined. 

Exi  FkiMtM  ,  on  heit-conducti  in  have  been  lately  mide  by 
M.  Chn  '.ians.:n  of  (\ipcnh.i;;cn  ( H'iai.  .'Inn.  No.  9),  by  the 
following  ■.im;  li-  nic:hfKl: — I'hrcc  round  c  »pi>er  plates  are 
jilaccl  o  ic  a'l  ivc  an  iMirr,  tcjv-iratc  I  by  small  pieces  of  gHs<. 
A  h  lie  is  Uarcil  i.idiilly  nit  1  rai  S  plate,  and  a  ther  iiomcter  bulb 
in-erlcd  in  cacii  h  It-.  Thf  l.iw-  t  i^.itc  yc-i  -  <iii  a  iri-^  vessel, 
through  which  cold  Niatcr  h  c  iiidiKtnl,  and  on  the  t  'P  plit« 
re.ti  a  liras-.  vessel  wiih  circul iti  )n  of  warm  water.  'I'hrou^h 
holes  in  tie  two  u;i]icr  jilatc-  (supplictl  with  co  i]^' 5."'i]>  ler*)  tde 
interval-  Iwtwccn  the  |')at-'^  may  be  lilld  with  liqiii  I.  M. 
Christiansc  I  e\]icri  i!unte  1  first  with  air,  ;>i,d  he  prfivei  that  iu 
hiat-onduciiou  iiicrca  cs  « ith  the  teiii;i^r;ru-e.  The  rati  i  of 
the  conductivity  of  air  tJ  tho  c  of  ^eve.  ai  liqiiiil-.  \va  ■  next 
-tud^ei,  the  liquid  liciii,'  ])laced  ii  the  1  Aver  i  itervti.  Thi 
rc-iil  -  aj;rec  weil  uish  WebcrV  figures  for  a'js  >Iv!te  c  <iiiliirtiviiy. 
."^  inic  cx|x:riments  were  also  made  with  |  1  to  ■^\.\  5  Mry  n'ld 
wet)  a  id  mirble.  Hie  methxl  may  be  adapte  I  (the  au'hor 
pohits  out  ;  to  me.isurenient  of  ek-ctric  re^istaaces  the  potential 
liein^  nie.a>ured  instead  of  the  temperature. 

Among  some  interesting  experiment*  with  Itc]uid  films,  de- 
NS'ih.-d  by  M.  Plateau  to  the  UelgiaB  Academy,  i<  one  in  which 
iiue  iron  wire  Ls  firt  bent  to  rep  remit  a  siz'pcMllcd  11  >wcr  ino<nt> 
bne  ;  the  circular  centre  b?in; -upported  on  a  small  fork  Stliclt 
in  a  piece  of  wood.  The  wire  is  slightly  oxidised  with  lUtric 
acid.  The  flower  it  dipped  in  glyceric  s  dution,  and  is  then  put 
nvkf  a  bell  jar  near  a  window,  so  that  the  sky  is  reflected  in 
the  Blms.  A  pretty  play  of  bright  olours  i^  .soon  oliservcd,  and 
it  continues  for  hours.  Agun,  with  regard  to  explosion  of  soap 
babbles,  one  i«  apt  to  think  the  whole  of  theiilai  i*  oon- 
verted  Mmuitaneousl^  into  minute  spherules.  M.  Portaaa  ba-i 
formerly  -.hown  that  11  n  it  so,  and  has  analyiKd  the  course  of 
the  pheii  imeno  I.  An  eitcerlmcnt  proving  the  cwtraction  of  the 
bubble dttiiiK  ita  qu  ck  desiructi>>n  i^  as  f  illows  :— A  buljbic  of 
ylncric  U(|Hia  about  11  centimetre^  ii  iliamctcr  is  bl 'wn  with 
tonwenmioke^  and  placed  on  a  ii>g.  Havin,' waited  till  the 
top appean biuc^  yon  break  it  there  with  a  metallic  wire,  where- 
np  >n  tiie  mass  of  smoke  i~  shot  vertically  upwards  a  doMO  centi- 
metres, and  then  »prcad.  out  ho  1/  >ntally,  in  nnbrella  ihap*. 
It  then  rises  more  slo « ly,  and  i  ditluscd. 

Pior.  Kx.NER  of  Vienna  has  lately  proved  that  galvanic  de- 
rants  formed  of  three  eUmcntary  substances,  one  of  which  is 
brnxrine  or  iodine,  give  perfectly  constant  ac'ion,  and  that  the 
cle:tromotivc  forces  exactly  corne-ipond  to  the  heat  values  of  the 
chejiical  processc.  There  is  no  trace  of  polari>at ion.  Uromine 
and  iodine  are  alsi  shown  to  be  the  worst  condtictors  of  elec 
trielty  at  present  known,  finth  bromine  and  iodine  conduct 
cotiiely  whhiut  pol  irkatim,  (the  latter  in  solid  as  well  as  in 
liqnil  condition)  'ITic  condjcti^nty  rises  rapidly  with  the 
tfnip<Tatnrc. 

CARf  FiiL  experiments  by  Ilerr  v.  Wroblcw  ■>!.!  m  liifTu  i  ni  of 
liquii's  (three  chloride  of  s  idium  sjIuIilhis  and  w.iirr)  are  i!c 
scri')c<l  i  1  /f/Vi/  .  I'ln.  (X  j.  8),  and  yirld  the  result  that  the 
c  )nitan*  r.f  (lilCiHM.i  ',  0  farasthii  e  exjieri  uen':-  go)  <li  cr^  .t  cs 
with  decrease  of  the  amount  of  salt,  according  to  a  law  of  simple 
pvopottkm.  The  author  farther  tried  a  photoDwtric  method  of 


upariaMniar  dimnu 
:  the  sejritnwncas  of  se' 


■atvp  in  theaa  ttSU* 
its  own  battery, 
to  a  carious  point, 
ceils  to  light  i^  often 
those  in  which,  by 


measuring  diffusion,  where  the  proportion  of  salt  is  extrciely 
5  nail ;  ming  Hofner's  specToph  jtomo'er  and  (a'i  coloorii^- 
matter  in  water)  ni^rosin.  He  cannot  claim  gr^at  cxactns**  for 
the  results,  btrt  the  constant  is  at  least  one  placr  of  decia 
smaller  thm  the  smallest  constant  of  a  «alt  hitherto  known. 

Dr.  KALtsom,  win  has  been 
cells  for  the  pha|e|ihMi^  ( 
and  Day  that  tt^  may  ta  1 
photo-«eetromott«e  foice ;  the  ceO 
The  same  exp 
namely,  that  t 
greater  in  eelk  of  high  re 

annealing,  the  ledUanee  has  been  greatly  redaoad.  A  atogtc 
cdl  kcjpt  for  some  mo.itha  gradualhr  leaaened  la  rcaoaiiGe^  while 
beconuqg  lea  sensitive  to  light.  Iliew  anonallea  Or.  Kaliwhcr 
attribatet  to  the  allotropio  modificati  jM  thnm^  which  theeeb- 
stance  passes,  the  want  of  hniingi inily  irmmitin^  also  far  the 
photo-ebetroaMtive  iua/t^*  obeerved. 

An  excellent  piper  by  M.  Gariel  has  apprared  in  onr  oon- 
tem.iorary,  V Elftrkitn,  in  which  the  formulae  for  the  groufnng 
uf  cells  in  a  voltaic  battery,  a>  dcducible  fr  jm  Ohm's  law,  aredis- 
cusoed  and  represented  i  t  graphic  di  igrams.  M.  Gariel  has  thus 
arrived  at  a  kin  I  of  abacus  by  which  the  various  problems  that 
arise  may  he  ge  imcti ically  -olvid  l>y  si  nple  i[is]iecti  >n. 

Prop.  Ix)VERIXG  of  Harvird  has  lat  I y  u  learthcH  from  the 
Mfmvi't  of  the  American  .\c.iiemy  a  Mancr  liy  1  V.  Nathaniel 
ItoAdltch  of  .Salem,  Mas  .,  c  .mmii  .iia'i.d  111  iHli;,  in  wliich  he 
inve-tigatcs  the  fijjures  made  bv  a  lou  <!c  pen  liMim  which  com- 
pinnded  tw  >  vibration;  at  rif;lit  ari^lc;  to  osie  an  »tlier.  This 
resca'ch,  which  wa;  illustr.ilL-d  !>,■  -ever.U  plates  of  fibres, 
therefore  Ante.la'rs  thit  of  I.i>  ajous  to  w  liom  'he  di  c-)V  ry  of 
these  fignres  is  u^ual  y  accrcdrel,  w  iich  v,  as  pii  li-hc<l  in  1857. 
Itowditch  inve^tigateil  tlie  casi-s  nf  ilic  ratio--  rc^  re-cnti  i,;  uiiism, 
theoctav*,  the  twelfth,  an  1  the  d  mhlc  octave,  llowdixh  was 
him  elf  in-^pired  to  thi"  invcsti.;.ition  by  a  impcr  writt  n  tiy  I'rof. 
Dean  of  Burlington,  Verm  ni",  in  wliich  a  c  >  n]>  un  l  pT.iiulum, 
identi<3il  with  tha"  known  a;  lil  icVliurn's  jicndu'um,  was  used 
t  >  illudra'e  the  moti  ins  of  the  earth  as  viewed  fron  the  mo  in. 
Ulac'-bufii's  p^ii  lulu  n  d  dcs  from  1844.  Sang,  in  1832,  ased 
vibrating  wires  to  c  --.v>  .-xwl  rcvrtan^njlar  vihfatiOBs;  awl  WhOtU 
Stone's  kal  ridojih  jiic  da'e-.  from  1S27. 

Su.F-Lt;Ml.N'Ot;s  phito>;raphs  capable  of  shining  in  the  dark 
can  be  mide,  as  Eder  his  shown,  by  layuig  a  transparent 
"positive"  uj>>n  a  .sheet  uf  Ualjiai  i's luminous  paint,  and  then 
exponng  the  utter  to  sunlight  The  photegiraph  that  produced 
is  a  "  poaititre  **  also.  It  lasts,  of  course,  only  f  jr  e  Uiidled 
time. 

Dr.  MtiLLER-ERZBACii,  who  has  ja^t  made  an  exhanathre 
eximi  latioii  of  the  desiccating  powers  of  different  substanees, 
states  that  there  i-  no  |>erccptible  ditTcrence  t^ictwcen  the  jwwer 
of  coacentrated  oil  of  vitriil,  glacial  ph  >s,ihoric  acid,  and  solid 
cau-tic  potash  in  this  rc  pect,  and  that  caustic  sola  an  1  chloride 
of  calcium  are  only  slightly  infc  aor,  the  ditfereiice  in  tens  on  of 
aque>ui  vap)nr  between  pho^].horlc  .anhydride  niui  anhydrous 
chloride  of  calcium  Iwing  a  friction  of  a  inilli  uetre  in  the  bwo- 
metric  column,  lie  ais.)  states  that  caustic  s>da  is  absokitely 
dehydrated  by  being  shut  up  ia  «  dewecator  with  caamicpjiMh. 


SOLAR  PHYSICS' 

T  iRirr  -Coi,.  DovNKLLY,  R.E.,  made  the  folliwiog  ia 
dii  toTy  remarks  to  IVof.  SMto^  fint  LeBtoR^  whkb  was  a* 

fir  t  of  the  st-rif?»  :  — 

I  greatly  rr^re'  "  '1  f""  yo  ''  'a '  c  aiiil  my  own  that  I  should 
have  to  detain  y  >u  f  ir  a  few  minu;is  fr.mi  the  le-tur?-  which  we 
have  all  come  to  hear.  It  has,  however,  l>cen  1-  nsi  lere  i  d -sir- 
able  that  s  imc  cxpl  tnali  m  should  i>e  giv:  n  of  whit  hi-  led  to 
the  formation  of  this  Cnmniitee  on  S  I  ir  I'hysic  -,  an!  what  has 
Ird  t  i  the  {giving  of  ihes:  LecHires.  1  am  i^la  I  to  say  that  in 
e  igiKin^  yo'.i--  attcn'ion  for  a  few  ininates  1  shall  no;  seriously 
cnrtail  the  time  that  I'rof.  .Stokes  will  have  a'  h'S  di  p  fsa',  for 
he  has  Ix-en  good  cnnu  ^h  to  undertake  to  lecture  on  Kriday  in 
phce  of  General  .Straefacy,  who  unfortunately  cannJt  give  the 

lectin  wUdi  has  been  aanevnood  for  Mm. 


■  labndMtaqp  Lsdam  by 'nC' Sloht^  Seel 
[uanna  "nsatie  aa  Wedaitday,  Afril  0,  ill 
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Our  history  cotmnences  in  the  yeaf  iSM*  the  Royal 

Commission  on  Scientific  Instruction  and  UC  Advancement  of 
Science  made  their  eighth  and  final  Report,  strongly  reccmni:nd- 
ing  the  e-Ui  li- Imirni,  l>y  the  State,  of  an  Observatory  for  Solar 
Physics.  1  lipy  siy  tL1.1t  tlnir  npini:in  is  confirmed  by  the  action 
which  has  t)ccn  taken  I  y  forci|^n  c  untrieN  in  this  matter,  obser- 
vatories for  astroni:::;ic.il  phy-ic^  h.ivmg  V>een  already  established 
in  various  parts  of  lt.ily,  while  their  itnn'.cdiatc  erection  had  been 
determine  1  on  at  iierliii  and  in  Paris.  1  be  Royal  Commission 
further  hoptd  that  smular  ini'.iluliuns  mijjht  be  eslablishe<l  in 
various  partii  of  the  British  Kmpirr,  and  they  particularly  called 
attentijn  to  the  great  advantages  that  India,  at  certain  lii^^h  level 
stations,  affords  for  continuous  observations,  which  are  so  im- 
portant in  this  matter.  In  1876  a  very  large  and  iufluential 
deputation  from  the  British  Association  had  an  interview  with 
the  then  Lord  President  of  the  Cottncil,  the  Dulcc  of  Richmond 
and  Gordon,  with  the  view  of  nrging  on  the  Government  the 
necessity  of  taking  action  on  this  and  other  recommendations  of 
th*  Rnal  Commiwion.  In  replying.  To  that  deputation  the 
Doke  or  Riduaond  pointed  oot  that  in  a  certain  small  way  he 
had  already  done  something  in  the  matter*  foe  Mr.  Lockyer  had 
been  tnwsiFerred  from  the  War  Office  to  the  Science  and  Art 
DeptttaMott  and  fadUties  were  being  afforded  him  for  carryiiv 
fenraid  that  portion  of  the  researches  upon  this  subject  whia 
he  bed  ben  emwed  on  for  several  wen. 

'HeiepicMBletion  by  the  Owneil  of  the  British  Anodation 
me  feilwiwd  W  »  memorial  from  a  number  of  cminirt  bim  of 
•doMWk  I  ■eedoBly  mention,  among  others,  the  neeift  of  Adewt, 
Aadiemb  Bton^  Jeela^  Ckrk  Meziiei^  Smbo^  aad  WDliem 
Thoaaaoo,  to  show  voahow  Influential  eaeawralit  was.  They 
faeaed  thdr  appeal  for  the  formation  of  en  observatory  for  aitro- 
■eniolpl^MceoafbeCMtdMtbtheofidoBof  eaQBilderelile 

of  tbeentht ead  lliqr  calM  •ttcotion'^ the  het'lSitin^[ 
lavertlptiaH  en  fte  pert  of  eercnl  independent  im  had  led 
themtotheooachttioayMit  Omwu  e  similarity  between  the 
nm-spot  periodt  pniodeof  fiadeeialBdia,  eadqrdoaceiB  tiM 
ledin  Oecen.  Tbe*  condode  bjr  aafieg^  **Wc  lemind  yoar 
LofdAbe  that  this  importeot  «Bd  pcMOnl  idteitifie  qeeitian 
caoiMtbeietdefioiteljretratwitbottttbealdor  mm  aedi  iB< 
•titntioo  es  that  tbe  eatehliabment  of  wliidi  we  now  wge."  It 
was  under  those  drcnmitasoea  that  the  Lords  of  tlie  Committee 
of  the  Council  of  Edacition  referred  the  qnestion  to  Prof. 
Stokes,  Prof.  Balfoar  Stewart,  and  General  Stradiejr  for  tbdr 
opinion  as  to  whether  a  start  could  not  be  made,  and  moat  of 
what  is  required  by  the  memorialist;  in  the  way  of  daily  accurate 
observation  be  accomplished  by  utilising  the  advantages  offered 
bf  the  chemical  and  physical  laboratorica  at  South  Kensington, 
with  the  aid  of  the  detachment  of  Royel  Engineers  stationed 
there.  I  need  not  trouble  you  with  the  ttrms  of  the  iffcpwce. 
They  are  given  in  Lord  Sandon'a  letter  of  AepM  I3«  1877, 
which  is  printed  in  a  ParliameatBiy  ptpar  ee  a  relnm  !•  an 
address  of  the  House  of  Commons  nwveo  by  Lord  Lind.>ay  on 
March  20^  1879.  I  may,  however,  quote  one  leateecc  from  it : 
"  Aldiough  we  are  not  at  present  in  a  podtion  to  consider  the 
establishment  of  an  official  observatory  on  a  comprehensive 
scale,  we  believe  that  some  advantage  can  be  gained  if  a  new 
class  of  ob  ervations  can  be  made  with  the  means  at  command  ; 
since  ;hc  be  t  method  of  conducting  a  physical  laboratory  may 
thus  be  worked  out  experimentally,  and  an  outlay  eventually 
avoided  which,  without  such  eapenoioe,  might  have  been  con- 
sidered necessary."  I  should  also  mention  thtt  Lord  Sandon  in 
his  letter  suggested  that  the  Astronomer- Royal  should  be  con- 
sulted on  the  subject,  and  be  stated  that  "  we  propose  to  ask 
General  Strachcy  to  act  with  you  especially  with  a  view  to  advis- 
ing us  as  to  how  far  any  arrai^emcnts  made  at  South  Kensin!;ton 
ma^  be  worked  with,  or  form  part  of  tbe  system  of  observations 
which,  we  are  informed,  are  in  contemplation  for  India."  Just 
at  that  particular  time  the  Indian  Government  had  made 
airangements  for  having  daily  photographs  taken  of  tbe  sun's 
diifc  at  Dehra-Doon  in  the  North- West  Provinces,  by  Mr.  Meins, 
who,  while  he  was  a  sapper  in  the  Royal  Engineers,  had 
been  trained  by  Mr.  Lockyer.  The  Committee  to  which  I 
have  already  referred  reported  at  the  end  uf  1877,  and  they  state 
what  in  their  opinion  may  be  done  at  once  and  without  entailing 
any  serious  cost.  This  report  is  also  given  in  the  Parliamentary 
paper  to  which  I  have  alluded.  Nothing  however  was  done  at 
that  lim^  and  in  November,  1878^  the  Duke  of  Devonshire  as 
Chainnan  of  the  Royal  Comadidon  on  Sdcndfie  Instnction  and 


the  Advancement  of  Science,  wrote  again  calling  attention  to  the 
subject,  and  strongly  urging  that  the  Report  or  this  Committee 
should  be  acted  upon.  In  1879  *  small  .sum,  500/.,  was  taken 
in  the  eitima'ics  for  the  expenses  of  the  Committee  on  Solar 
F'by^;ci.  And  this  has  been  continued  ever  since.  As  soon  as 
th.2t  V  itc  had  been  put  into  the  estimates  with  the  sanction  of 
thi:  Tir.i  my,  a  (  uinmittee  was  formed  consisting  of  the  gentle- 
men wlii.ir.  1  Imvc  a:rca<ly  mentioned,  namely  :  I'lof.  Stokes, 
Prof.  Italfour  .stc.i.nt,  .in  1  General  Strachcy,  to  whom  were 
added  Mr.  Norman  I.ockyer,  Capt.  Abney,  an  i  myself.  T  he 
object  of  this  Committee  i>  to  make  trial  of  methods  of  oliscrva- 
tion,  to  collect  observed  results,  to  tind  out  what  is  bein^;  done  m 
foreign  countries,  and  so  far  as  po'-sible  to  collect  and  bring 
together  all  information  on  this  .subject,  and  finally  to  reduce 
tbe  Indian  observations  which  have  been  made  since  the  time 
that  Mr.  Meins  was  sent  to  India.  Tbe  Committee  made  a  pre- 
liminary report  la&t  year,  which  was  presented  to  both  Houses 
of  Parliament,  and  has  been  published.  I  therefore  need  not 
trouble  you  with  any  of  the  information  contained  in  it.  You 
will  there  see  what  the  Committee  has  been  doing,  and  what 
arrangements  have  been  made  for  canying  on  tbe  ladien  obM(i> 
vatiom  since  Mr.  Meins'  death. 

While  the  Committee  has  been  fbns  acting  in  iu  corporate 
capadty,  certain  of  its  members  have  been  carrying  on  indepcn* 
dcet  nseanlm  of  Adr  own  OB  diftnnt  bnadkes  of  tbe  subject. 
The  rPBiIti  of  theee  iwwiwbci  beife  been  published  In  tbe 
i»nwdw|fi  of  fte  Royal  Sockty,  baft  ftom  tbe  -T-rrt^'-rr 
mentary  nanner  of  pobUcatioBt  it  bas  no  donbt  been  yvf 
difficult,  even  for  men  of  science,  to  foOow  what  was  bdog  done. 
Acting,  therefore,  on  a  .'ugeestioB  Midoby  tbe  PMddcntof  the 
Royal  Sodomy  the  Lords  of  tbe  CooncQ  eiked  tte  Ifsnben  of 
the  CMnittee  to  ^*e  a  eeorse  of  laetures  wbidi  tbovld  bring 
innwmor  ksspendir  amiMrlbe  lesnilief  ,Aeir  NMndMs 
bofeROe  prifaBe.  It  is  to  Oat  amaliqn  Ont  tbis  eoone  of 
lectins  tadofe  So  mwb  for  tbe  Cmnnilteb  Bnt  I  Imd 
yon  win  enoose  ine  if  I  tou^  npon  one  ofbsr  nbject  It  b 
nowjost  within  ten  days  of  eighty  years  since  Dr.  Williani 
Herschd  read  a  paper  before  the  Royal  Society  which  was 
beaded  "Ob»ervations  tending  to  Investigate  the  Nature  of  tbe 
Sun  in  order  to  find  the  Causes  or  Symptoms  of  its  Varyiiw 
Emission  of  Light  and  Ucai,"  and  so  on.  But  for  die  time  T 
have  already  occupied,  I  sboud  like  to  have  read  to  you  soaae 
portions  of  this  papa;  wHdi  are  wy  atciUng  even  at  the 
present  moment.  I  will  bowever  only  WKf  now  dmt  he  followed 
this  paper  by  another  one  on  May  I4,  iSol,  on  "  Additional 
Observations  tending  to  Investigate  the  Natttre  of  the  Sun 
in  order  to  find  the  Causes  or  Svmpttnns  ....  and  a  Few 
Remarks  to  remove  Objections  that  might  be  made  against 
some  of  the  Arguments  contained  in  the  former  Paper.  In 
those  papers  Dr.,  or,  as  be  was  afterwards,  Sir  Williani,  Herschd 
very  strongly  and  forcibly  uiges  the  importance  of  a  continued 
observation  of  the  sun's  surface  and  or  the  sun-spots.  He  in> 
vestigates  the  connection  of  .sun-spots  as  far  as  the  periods  WCR 
then  known,  with  c}'cloncs,  w  ith  the  prices  of  wheat,  and  Other 
terrestrial  phenomena,  and  he  points  out  of  what  great  advantage 
continuous  observations  upon  this  subject  were  likely  to  be.  My 
colleagues  can  tell  you  better  than  I  can,  and  no  doubt  will  in 
their  lecturer,  what  has  l«en  done  in  this  matter  since  the  days 
of  Sir  William  Herschel.  I  am  afraid  it  i'!  not  very  much— 1 
mean  of  course  in  the  way  of  continuous  observati  ins— atvd  yet 
daring  the  interval  a  step  has  been  made  in  the  instruments  of 
research  almost,  if  not  altogether,  as  great  as  that  made  in  as- 
tronomy by  the  discovery  of  the  telescope.  I  refer  to  the  use  of 
the  spectroscope.  Now,  the  us<?  of  this  instrument,  the  spectro- 
scope, so  far  as  sol  ir  and  stellar  chemistry  is  concerned,  is  no  doubt 
due  to  a  magnificent  research  by  Kirchhoff  publi-hed  in  1839. 
But  1  think  I  may  be  allowed  to  call  yuur  attention  to  a  statement 
made  by  Sir  William  Thomson  in  his  address  to  the  Briti>h 
Association  in  1871.  He  there  says  that  5oaic  time  prior  to  the 
summer  of  1S52  he  br.d  1  n  i2iii:ht  by  a  certain  distinguished 
professor  at  Cambridge  the  fundamental  principles  upon  which 
this  process  of  investijjation  proceeded.  I  need  scarcely,  I  bo|  e, 
tell  you  that  I  am  not  endeavouring  to  introduce  parochiaLsm 
into  what  should  be  the  cosmopolitan  regions  of  >cience;  still 
less  am  I  claiming  priority  for  one  who  I  am  lire  would  be  the 
first  to  repudiate  such  a  claim.  But  I  ihiiik  you  will  agree  with 
mc  that  it  i^  rather  a  striking  example  of  tbe  fitr.csN  of  things 
that  it  is  the  distinguished  phy:-iciNt  to  whom  Sir  WilUam 
Thomson  referred  who  wiU  give  tbe  intrcductory  lecture  of 
tbitcowae. 
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Pkop.  C.  G.  Stokis,  P.ILS.,  then  deliTcred  the  following 
lecture  i — 

Some  of  my  coUeagun  hnve  applied  thenudves  with  indnstrv 
and  with  remarkable  raooeas  to  vmrious  qoeitioBS  eomiected  with 
the  physics  uf  the  sua.  I  am  not  in  that  happy  conditimL  I 
have  howeTcr  been  requested  to  open  this  courM  of  lectures  on 

Solar  Physics.  In  doing  so  I  will  touch  but  lightly  on  the 
labours  of  my  colleagues,  because  tbn  are  going  to  lecture 
thcnuelTCi^  nad  they  mil  be  far  better  able  than  I  shauld  be  to 
exponnd  their  own  laearches.  As  to  the  safaject  of  the  lecture 
1  have  pretty  nearly  a  cartt  Uancke  before  me,  and  I  may  chooae 
my  owo  ground.  I  propose  to  refer  briefly  to  what  b  known  on 
the  subiect  and  what  speculations  were  ande  respecting  the 
physical  constitution  of  the  sun  some  consUerdde  time  ago,  and 
then  to  indicate  how  oor  notions  gnuiually  came  to  be  clumged. 

Now  I  need  not  dwell  on  the  importance  of  the  sua  to  man. 
The  savage  knows  hoir  important  it  ik  how  man  is  dependent 
upon  the  snn  ibr  V)^  tod  heat ;  bittna  man  of  science  knows 
that,  to  a  far  greater  extent  than  the  savage  can  Imagine,  man  is 
dependent  up;>n  that  great  central  b;>dy  of  our  system  for  almost 
his  whole  supply  of  light  and  beat.  For  if  we  want  light  at 
airiit,  wfantdo  we  dj  wt  light  a  eaadle,  or  whatever  cLsc  it  may 
be?  If  m  want  more  heat  than  we  get  directly  from  the  sun 
W*  flght  •  lire  ;  but  whence  comes  that  fire?  In  England  we 
commonly  ue  eoal ;  and  wheace  came  this  eonl?  An  examina- 
tion of  the  products  of  the  c  jal-ficlds  shom  that  tltey  am  the 
remains  of  eatinct  vegetation ;  and  if  we  may  assume  that  vege- 
tation went  on  in  past  geological  ages  according  to  the  same  laws 
that  we  observe  at  the  present  day,  the  su-iply  of  the  carbon, 
•poo  which  we  are  mainly  dependent  for  ihc  hcit  given  oat  in 
the  OOCnbustioB  of  the  cmI,  was  derived  fro  at  the  air.  But  in 
the  aJr  it  existed  in  the  state  of  carbonic  acid,  t.i  which  we  reduce 
it  in  the  process  of  burning  ;  and  it  wxs  un'!er  the  influence  of 
light  that,  by  some  process  the  detail,  jf  which  we  cannot 
explain,  the  carbonic  acid  w.as  decomposed  and  the  carbon 
appropriated.  So  again  as  regards  our  supply  of  li^ht :  if  we 
light  a  candle  we  make  tue  of  what  is  derived  from  the  fat  of 
anioals;  they  are  unable  to  dccomptse  carbonic  acid,  and  are 
dependent  on  vegetables  for  their  fooi  ;  so  that  directlv  or  in- 
directly we  come  to  the  agency  of  the  sua.  We  see  therefore 
how  important  the  sua  is  to  man.  But  independently  of  its 
great  importance,  it  prc>ciits  ti-  with  features  of  extreme  in- 
terest, which  arc  calculated  to  excite  the  liveliest  curiosity  in 
the  man  of  t^ienoe. 

The  question  arise*,  (irat.  Is  the  son  always  in  precisely  the 
Name  onditton ?   For  moretfaaatmeeniurie.  it  has  been  known  | 
tlut  there  is  a  change  in  its  appeonuue  which  h.%s  been  observed 
Arom  time  to  time.    I  alloda  to  the  dark  spots  which  appear  on 
its  surface.    Those  spjts  are  seen  to  move  over  the  disk  of  the 
sun,  not  with  a  uniform  anguUu'  motion,  as  if  there  were  some 
body  interpjsed  between  us  an  i  the  sun,  and  circulating  around 
it,  Mt  nearly  as  if  rhey  belonged  to  a  s  >Iid  gtobe  routing  on  its 
axis.    I  say  nearly,  but  nat  quite  in  the  same  wav,  because  it  i<  ' 
now  well  established  by  the  labjurs  of  the  late  Mr.  Carringto  i,  1 
that  if  we  attempt  to  determine  the  time  of  rotation  of  that  ooiy 
on  the  supposiuon  that  the  spoU  were  stuck  to  1^  we  obtain  | 
different  results  according  to  the  place  of  t'le  ^pot  on  the  sun's 
disk.    As  I  have  said,  taken  as  a  whole  the  move  nearly 

as  they  would  do  if  they  belonged  to  a  solid  gl'  jbe  to  which  they  i 
were  stuck,  and  in  that  way  we  may  determine  approidniately  at  i 
least  the  direction  of  the  sun's  axis  of  revolution,  or  equator. 
Now  Mr.  Ckrrington  found  that  the  spots  which  are  situated  a 
short  distance  north  and  south  of  the  equator,  taken  by  them- 
selves alone,  would  indicate  a  more  rapid  period  of  rotation  of 
this  body  than  those  which  are  situated  nearer  the  pales.  (They 
are  never  found  for  some  considerable  distance  roand  either 
pole.)  Associated  with  those  spots  there  is  another  appearance 
called  facube^  which  are  ridges  of  extra  brightness  on  the  sur- 
face of  the  sun,  and  which  have  an  evident  relation  to  the  spots. 
They  are  ordinarily  in  the  neighbourhood  of  the  spjts  an  J 
moreover — and  this  U  a  paint  worthy  of  c  insiderallon  with  refer- 
ence to  any  theory  as  to  the  formation  of  the  spots — ^it  is  found 
that  sometimes  faculx  will  break  out  at  the  surface  of  the  sun 
where  there  is  no  spot,  but  there  is  certain  to  be  an  outbreak  of 
a  sjwt  or  spjts  not  long  later.  Besides  this  outward  appear- 
ance, which  can  l>e  seen  with  even  m>derately  goxl  telescopes 
fine  telescopes  show  that  the  whole  of  the  surface  of  the  sun 
has  a  mottled  appearance,  condstin;  of  portions,  some  mire, 
sojM  less,  brigiht.  It  is  dotted  over  with  sbwU  specks,  having 
«he  ceoenadiwactw  of  adaale  specks  of  br^H^.  [Hiito- 


graphs  of  the  sun's  saifree,  inclading  a  huge-scale  one,  by 
Janssen,  of  a  small  poctioa,  were  here  eahibited.] 

These  dark  spots  are  con^tantlr  in  a  state  of  cbange.  whid 
goes  on  from  day  to  day,  and  the  liner  mottlings  change  with  Vtiy 
great  rapidity  indeed,  so  that  .Vf .  Janssen  found  that  two  eoa- 
secutive  photographs  taken  quickly  one  after  the  other  did  not 
show  the  mottCng  identical ;  two  photographs  taken  at  the  same 
instant  did. 

Now  what  notion  can  we  form  as  to  the  nature  of  these  spots  ? 
One  imp:)rtatit  matter  to  know  with  respect  to  any  speculation 
about  their  nature  i>,  whether  they  are  elevations  or  depressions 
Mr.  WiUoa  >li  r.voi  even  in  the  last  century,  Iw  observations 
of  them  as  they  changed  their  position  on  the  sun's  disk 
by  the  sun's  rotation,  that  they  were  lielow,  and  not  above, 
the  general  surface  ;  and  to  the  tdrsrope  they  give  the  idea  of 
a  hole  in  a  luminous  envelope,  thr  u^h  which  v  ju  look  down 
up^n  something  dark  beneath ;  and  so  the  older  astronomers 
adopted  the  notion  that  the  .sun  was  surrounded  with  a  luminous 
envelope  which  they  called  a  ph  ttosphere,  and  that  the  body  of 
the  sun  itself  wa.s,  not  absolutely,  it  may  be,  but  at  any  rate 
comparatively  speaking,  dark.  Indeed,  .Sir  William  Hcrschel 
went  so  far  as  to  speculate  on  the  jxissibility  of  the  sun  being  a 
habitable  globe.  How  this  great  luminosity  could  possibly  be  kept 
aparoand  a  va.st  elobc  like  the  sun,  generally  dark  and  accordingly 
at  a  comparatively  low  temperature,  they  did  not  explain,  and  in 
fact  you  must  suppose,  on  this  hypothesis,  that  the  true  stale  of 
things  at  the  surface  of  the  sun  is  quite  unlike  what  we  have  at 
the  surface  of  the  earth.  Now  we  must  endeavour  to  mak«  onr 
thejriej  as  tj  the  nature  of  the  phenoacaa  which  present 
thcmselvc-.  rc^t  upan  known  la  vs  as  far  as  we  can.  .Sir  John 
Ilerschel,  indeed,  conjectured  that  possibly  the  body  of  the  sun 
mi^  be  defended  from  the  heat  of  the  enveIo,«  which,  as  we 
know  on  earth,  radiates  so  fiercely  into  space,  by  a  perfectly 
reflective  canopy.  But  where  are  we  to  get  a  perfectly  reflective 
canopy  ?  The  o  ily  example  we  know  of  perfect  reflection  is 
that  of  total  internal  reflection,  where  rays  of  light  or  heat,  as  it 
may  be,  fall  with  sufficient  obliqni^  oa  uiesurface  oif  septtatioa 
between  a  denser  and  a  nurer  aiedian,  the  wj%  beliig  ia  the 
denser  mediun. 

The  nearest  ap]>roach  we  know  to  total  reflection,  leaving 
that  case  out  of  consideration,  is  that  of  polishe<l  <.ilvcr ;  but 
polisherl  silver,  althoagh  it  reflects  by  far  tbelaivest  quantity  of 
the  light  falling  incident  upon  it,  by  no  means  reflects  the  whole. 
If  a  glolie  like  the  sun  with  an  envelope  of  polished  •silver  were 
surrounded  by  an  intensely  glowing  boily,  the  gl  jbe  would  not 
remain  old,  at  least  if  we  are  to  rest  up3n  the  experiments 
which  we  can  make  in  the  la(>oratory.  Yet  this  idea  of  a  dark 
.solid  h )  iy  re.nained  in  the  mind  of  astronomers  for  a  lo.ig  time. 
I  will  read  a  passage  from  Sir  John  llerschel's  "OatUacs  of 
Astronomy"  abiut  what  the  spots  arc  : — "  Many  fancifid  BOticms 
have  been  broached  on  this  subject,  but  only  one  seems  to  have 
any  degree  of  physical  probability,  viz,  that  they  are  the  dark, 
or  at  least  comparatively  dark,  solid  body  of  the  sun  itself,  laid 
h.are  to  our  view  by  those  immense  fluctuations  in  the  luminous 
re^ims  of  its  atmosphere,  to  which  it  appears  to  be  snbject." 
This  sentence  remained  utialtered  even  in  tne  editioa  of  Sir  Joha 
Herschcl's  work  published  as  late  as  1858. 

It  was,  I  think,  in  1854,  that  Sir  William  Thomson — whom 
I  am  happy  to  see  before  me — threw  out  another  speculatioa  as 
to  the  nature  of  the  h«at  of  the  sun.  First  I  should  say,  per* 
haps,  what  it  was  aot  supposed  to  be.  If  we  abandon  the  idea 
of  a  body  remabdiv  cool  within  an  intensely  glowing  envelope 
surrounding  it  on  ul  sides,  aad  suppose  that  the  sun  is  really 
exceedingly  hot,  where  are  we  to  aappose  the  source  of  that  heat 
to  be ;  in  fact,  what  origin  are  we  to  attribote  to  the  source 
of  the  heat  wnm  wa  know  as  a  fact  to  radiate  from  the  saa, 
wherever  it  may  oome  ^m  ?  The  most  natural  suppositioa 
would  be  that  01  primitive  heat.  Take  the  sun,  that  is  to  say, 
existing  as  it  was  ages  a'o  ;  startinr  from  that  point,  thea,  jCtt 
may  imigine  it  to  be  sending  out  heat  all  these  ages  aad 
gradually  cooling  itself  down.  Now  there  would  be  one  very 
strong  objection  to  that  theory  if  you  supposed  that  the  sun  was 
a  solid  body.  It  might  be  glowitig,  bat  unless  the  condoctiag 
power  were  enormously  greater  than  anything  we  have  reason  to 
suspect  from  experiments  we  can  make  on  earth,  the  surface 
would  very  quickly  ool  down  and  become  comparatively 
dark.  The  notion  of  a  solid  body  must  lie  given  up  if  we 
suppose  that  primitive  heat  is  the  source.  It  must  be  at  least 
UqnkL  and  that  liquid  mast  be  ia  a  atata  of  eoaaiaat  ao^tatioa. 

OI)i«elioB«»  however,  oecaind  to  Sir  Wiiliam  ThoaHoa's 
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mind  to  such  a  view,  at.d  ihiy  led  him  to  a<io|  t  another, 
th.U  the  licit  was  due  to  the  iniiKct  of  meteoric  l>c<l:cs  falliiij; 
into  the  sun.  '1  he  iurn  ut.din';^  (if  the  sun  iXjay  he  C' uusidi rexl 
to  cn-irt  III  .1  \.i^t  I'.uii-bi-r  of  cttcoric  bodies  --imilar  tn  the 
sb(i<  liii'^'  >lars  which  wc  .cc  «hcu  they  come  across  l!ic  earth's 
atmu  i)hcrc.  An  a>>cii.blaj;e  tf  iuch  bo'.ies  reflecting  in  a 
measure  llie  li;;lit  of  the  ^uIl  uiay  i>os  ibiy  ci  ti  tllute  the  z-  diactd 
hght.  Now  it  ihe- e  t  oilics  are  cuntinu.Ulv  f..l]i:v^  into  ihe  sun 
their  itii|act  will  |  rfK^ucc  an  ennrniMU.>  <iuaiitity  uf  heat.  I 
should  mention  that  this  idra  had  Ken  ilu<i\vniut  ].revionsly 
by  \Vi  terton,  hut  ^^ir  NViliiain  Thoui-on  made  nn  inijKirtant 
change  in  it  by  supjxjsinj;  that  instead  tf  hcinj;  dependent  on 
mete  nc  Ixxlics  eq  ually  falling  into  the  >un  from  the  stellar 
space-,  there  i-  a  >up;ily  of  *uch  U  dies  circulating  ruuud  the 
iun  ai>d  ^taduilly  t.illin^  into  it.  lie  houed  that  the  heat 
produced  i^y  u.h  iiii|  a>.ts  w>  iihi  <  normou>!y  sur[ia.vs  the  lie.it  <  t'  j 
comt'USti<  It  of  the  most  couil  uMiUe  ub-tance^  uc  Ui.ow  t>u 
eartb.  This  theory  attri:  utes  the  heat  of  the  sun  to  ^(;methin.j 
outside  it-clf;  whiil  I  may  call,  in cotilrid  st'iicln  11  to  that,  pnnii 
live  hca',  attributCbit  to  «hat  i'^  inside  the  sun,  t'l  the  b-jdy  itself. 
Acco.-xli  y  to  the  niCttoric  tlieory  the  >cr.l  of  the  most  intense 
action  i'.  at  the  surface  ■  t  ihc  it-rl!.  'I  ;.e  ulit  ibeoiy  i  f  a 
CGii.|>ari' tividy  coid  nuclru-.  is  here  ^^iveii  ai  d  the    lui  is 

all. .wed  ;o  be  .1  .wm,'  b^dy,  iiU'lten,  li.-ubl  1-  -.  ;  l<ut  still  the 
mo  t  iuien-c  aciun  is  'iivjo  ed  to  take  •  lace  i.n  the  .-uiface  of  ! 
the  sun.  Witli  regard  ti  the  '-[Kds  I  ih'nk  the  itfea  of  Sir 
William  I  liotn  on  at  iliat  tiuic  »as  that  there  ucre  Jl'cat  whirl- 
winds at  the  turliiee  of  the  sun  fr«(n  time  to  time  which  blew 
away  these  inttcur»,  and  conKquettliy  cau-ed,  where  they 
cnMed,  a  Ici.*  inttnse  succc.siiion  of  imp.  cts,  ami  consequently 
less  biat,  !  nd  that  a  portion  became  com;  aratitcty  dark.  I 
jott  mention  this  bi-ti  rically.  I  w  ill  not  at  presciit  say  anything 
about  the  very  im].-o<laat  infonnation  which  the  !>|cctrctcot)e 
gives  us  ictiMcUrg  the  hib,  bnt  will  ncerve  llMt  to  a  later 
periad. 

A  itifferent  thcoiy  wh  thrown  out  by  M.  Faye  in  1865.  Ac- 
cording to  this  the  iBteiftr  of  the  :  uu  is  intenaely  hut,  and  for 
that  verjr  reaai  n,  as  M.  Fa)«  &upf  oscd,  crimparadvely  apcalcinic 
non-Iuminous.  He  conceived,  in  fact,  that  the  interior  4Ms  to 
hot  'bat  todies  were  there  in  a  stale  of  dtsM>ci:  lion  ;  and  as  we 
I  now  that  maby  a  glowing  gas  gives  out  I'lenty  if  heat,  but 
CoaBparativelyliltkJtthta«Oit«MM|ipOMd<hat  the  interior  of 
theuin,  by  yirtiMof  winlcaiclMKt.raaMkdoiilycomi.'iniiivdy 
little  Mght,  ead  that  k  m  aot  nalil  the  wlwtMieei  of  which  the 
am  wea  ObOipoied  ceae  to  Ac  ertdde  that  ibav  beeao*  ficol 
•iKi«h  lo  enter  into  dtaiinl  eeiMBetiMir,  ud  to  nipplr  us 
with  mbilaaoes  which  were  capable  of  emitting  an  abundance 
of  Mik  Now  here  there  fa  om  futmt  in  con  mon  with  the 
old  «iaw«,  ■Bswly,  that  the  wetoe  tS  the  light  is  >  upi  o^ed  to  he 
a  photufipbcrc  ttirrovadlng  a  aeUd  faadf  which  is  comparatively 
(pcakiiig,  dark ;  but  the  reaaoa  why  thus  body  is  supposed  to  Lc 
oasfc  Jc  prcNcehr  the  reverse  of  that  wbidt  wia  nppoeed  in  the 
oUer  views.  lia  the  ofaler  mn  the  bady  «f  dw  MUt  iirat  wp- 
posed  to  be  empantiveljr  eool:  hoe  it  fa  scppoaed  to  be  so 
inteiMely  bot  that  the  nihilaBoes  of  whfab  H  b  ooosFOced  have 
aot  yet  40!  iato  «  alale  in  wUd  tliqr  tm  emit  much  light. 
AccoidiiiK  to  this  theory  the  apote  aw  photo  where  the  photo- 
sphBR  to  to  apeak,  hlom  awi^.  aad  you  tee  dowa  into  the 
Intonidy  hot  hukf  6t  the  wo,  «likih  is  flomparativdy  feebly 
enbalveiaf  l||^t.  lUs  view  aeciMd  to  leeeive  tome  support 
fimnonaailiablediaeoviiy  by  Mr.  lingginB  in  1858  with 
refcraace  to  the  canalitUion  of  the  plaaetary  nebuke.  On 
appl)iiig  the  ypectratoore  to  these  planetary  nebula:  he  made  a 
lenarLal'le  di  covery,  that  the  tpectnwi  which  they  emit  c  n  iM.s 
enelu-ivdy  of  fari^  Ium«,  tadt  as  the  spccuum  we  know  to  he 
pcodaced  by  an  inoandeteent  eaa.  Many  of  thcKe  aeluke  have 
a  MBMwhat  ateUar  nndew,  wbidi  seems  to  exhibit  a  spectrum  of 
a  nere  ovdioary  chaiicter.  Now  at  first  tifht  ihit  condiiion  of 
dtiagv  appeared  lo  be  jiut  what  the  theory  of  M.  Fay  required, 
and  to  rave  aa  explanation  of  the  phenontena  aooording  lo  that 
view.  Theio  iJanetary  ncbultc  give  c  ut  a  feeble  light  eompared 
with  the  rtan;  aad  so,  when  teen  through  an  aperture  in  the 
jthototpherP,  we  may  suppose  that  the  interior  gasoou'-  portions 
of  the  »imi  are  too  hot  to  ^low  with  more  than  ibis  feet>le  light. 

.Mow  that  :.u|>i  M  i;mu  i>  in  contradiction  to  a  very  important 
extension  of  i'icvo!»t's  theory  of  exchanges  which  wos  made  in- 
dependeotly  by  Prof.  Balfour  Stewart— who  is  here  present,  I 
am  happy  to  see — and  by  Prof.  Ivircxihoff.  According  to  Prevos*, 
if  you  nave  a  body  contained  within  a  healed  envelope,  and 
awythbig  bat  oome  to  it«  final  ^Ule,  aad  this  eavetope  is 


opaque,  then  rdl  ihc  bodies  within  it  will  be  of  the  same  tein- 
jcri  tuie.  'Uu  y  w  dl  receive  a^  u  uch  lieat  from  the  walls  of  the 
eiivtlne  as  they  ^i\c  out  by  radiatioi\  an<l  there  will  be  a 
perfect  lialiince  I  ctween  the  radialieu  ar<d  die  a;iM  r;  ti  ii.  .f 
cne  of  t-ho-c  iKidies  is  ci  rnj  arntivcly  tian-|~ari  n",  lel-in'r  !h.i.iij;li 
a  t;uod  part  of  the  lirat  wr  ich  il  receives  Irc.ni  tac  ciivcl.i|je,  it 
witlgiveout  itelf  coiiii  arativcly  little  hot,  .  itliervv  i^e  it  would 
gradually  becou.e  cixiler.  Now  tlie  extension  1  h  ue  ii:eulione<l 
IS  that  this  is  ir-ic  not  merely  of  the  -urn  total  of  ihe  heat  given 
out  cr  iib-i  ibtd,  but  of  each  particular  kii.d  of  heat  or  li.;ht  i  f 
which  that  total  con-L-ts  ;  so  that  if  we  take  light  or  heat  of  any 
degree  of  refrai  gil  ility,  there  fa  «  ttilnntt  l>et*rtca  what  n 
al>><irhcd  ami  w  hat  is  given  i  ut. 

Now  this  cxten-ion  of  I'revost's  theory  militates  a^inst  M. 
Faye's  the  ry  of  the  constitution  of  the  ^un  a-  reijards  the  «mi- 
^litulion  of  the  vp.  tv.  j-or,  tale  the  interior  of  the  suii.  If 
we  take  lijjht  of  any  partieuL  r  degree  of  refraiigibjlity,  the 
I..  d>  ,  that  i',  ihi-  uppoxd  j;as  which  con-titulc.-i  ilic  bulk  of 
tiie  nil,  will  le  cither  o;  aque  as  ^cgard^  that  kmd  of  light, 
or  tr;  n  )  aient,  1  r  partially  tiansparcnt.  If  it  Ls  opaque  it  U 
certain  tn  cn  it  li.  ht  i  f  tlic  .same  refrangil  ility.  if  it  is  trans- 
parent, I  hen  the  p  t  "  i  idii  1  ot  be  dark,  becsu-e,  as  reg.irdsasy 
l.i[.d  of  lij;ht  fi  r  winch  this  ii  tcrior  gas  was  whuily  traii.s{  aren^ 
wc  oui.;ht  lo  ^ec  the  oppo  ite  ii  e  cf  the  j  h  itospherc  shining 
thrcu^li  ;  just  as  in  the  pianetary  « ebu'.a-  wc  do  ice  what  wc 
liave  every  rcascn  to  'iipi  o  e  In  I>e  a  i.ucleu.s  of  the  nebula  liir.iri,; 
right  thri  u«;h  its  tni  ini  n-,  eti  i-diarceter.  The  tars  ubt'  nu  tio 
0|  preci-ble  aiiijie,  l  ut  tliC  |  l  i  elary  nebul.x  subtend  a  veiy 
appreciable  ani^'e,  which  i-m  h>e  n  ca^ur(d,  aiid  in  ad  |  robabllily, 
judging  iiy  the  1  i  ta-  cc  ut  the  ]jlanet.nr)-  iicl  u"w  from  us,  tl^eir 
diuensio  s  a:c  jji^antic  os  compared  with  the  average  siic  of  the 
iitarv,  and  as  cum|iartd  in  all  proliabi.ity  with  our  own  son. 
'I  hcrefoie  there  ought  to  be  seen  in  the  ;Um,  on  that  sup[osilion, 
the  some  phenomcni  n  as  u  't-en  in  these  idane'ary  net  alar, 
nam'  ly,  the  photi  sphere  on  the  far  iidt  ^hlning  actors  the 
pa:-C'  lis  .»lQl>e.  It  seems  to  n  e  th.it  that  consideration  is  fatal  to 
Ihe  ncce)>iancc  <  f  M.  Fnye's  thc<  ry  as  a  whole,  and  tiiat  we  nwst 
have  recourse  to  ion  e  other. 

Kow  1  have  mentioned  already  Sir  WilBam  ThnMB0ii*a 
meteoric  theory,  in  which  is  involved  the  veiy  impoilant  eeati- 
c'eration  of  the  convers  ion  of  work  into  hca*.  I  do  not  aean  at 
all,  in  stating  »ome  |>o.  sible  ohjcctiins  to  that  tbeoty  (whicb  ho 
b.-is  himtetf  since  given  up),  to  ^o  agaiskt  the  >vpparitiea  that  the 
original  source  of  the  tun's  heat  may  have  been  the  caBve»iaBef 
work  into  heat,  but  starting  with  the  aaa  as  it  was  aome  agea 
ago,  has  the  subsequent  litat  been  derived  fimn  iladf,  or  finm 
the  ontside?  According  to  the  theory  of  U.  Faye,  ibe  ktot 
wou'd  I  e  derived  fromne  >un  itielf,  which  wdd  be  apendiiw 
its  heat  gradually.  So  far  (giving  Uiy  ownviav  as  tomhat  to 
prolnble)  it  teems  to  me  that  the  probabilitict an  faifafonr  of 
that  part  of  the  theory.   Well  then,  if  the  apa<iiatoaoldne  to  ihe 

ftMi  «^nfrid^  iTuiSt  the  body  fa  dark  Arom  a  deficinqr 
of  bettor  frm  1  i  xeenofbott,  nMtau^  wcsnppose  ihcM  to 
be»  la  a  ei  |  ubMwd  ia  Iho  nSMifkuol  Tfmtutwm  by 
MwiB.  De  i.a  Kae»  Stowart,  and  Litavy,  the  authors  faaive 
adtroattad  the  view  that  ifae  apoto  n  dnc^  aot  to  an  npis^g 
from  the  coMteof  dw  an,  butto  a  down-pnar  oTccakr  p  ntons 
of  theamtteroUdibaateenqectodfratolhe  nn.  But  here  I 
thfadc  I  cannot  fio  on  whhoutgoiHKhadi  to  aaae  receorches  in 
wbfah  (be  apcclraieope  plays  a  tooot  inpoitoat  part.  It  is  to 
Prof.  KircMioffihat  vre  owe  the  «wt  eatairtiw  app^canoP  w  tte 
spectroscope  to  the  >  tody  cf  the  son.  He  held  that  since  homes 
in  the  slate  of  incandeicent  gas  give  ont  bright  lines  in  their 
specimm,  according  to  the  ertetokm  whid»  be  made,  indepea- 
dently  of  Prof.  Palfoor  Stewart,  <f  Ptcro-t's  ihcry  of  ea- 
changes,  these  glowiniC  gases  ought  to  absorb  light  of  the  suie 
rcfrangibillty  coming  £cat  a  body  behind.  Now  if  you  had  a 
glowing  (St  in  front  of  an  opaque  body  glov  ing  at  -  he  same 
lempentnre,  yon  ooriit  to  see  ncitber  dark  wot  bright  lir  e«.  for 
Ihe  gas  wtnid  ataterbtfae  light  of  the  refraagitilities  which  itself 
givto  eat,  and  it  would  m>l  absorb  dn  lidit  of  the  nfrangibiluies 
which  it  doto  aot  give  <,ni.  so  that  to  the  vegioa  of  «he  hricht 
lias  wvalnrid,  even  if  the  body  behind  were  away,  get  the  fnU 
amoont  of  l%bt  dee  to  the  temperature,  coming  from  the  glowing 
gas  itself:  in  other  regions  where  there  it  aoincfa  height  light 
coming  firom  the  gas,  you  get  the  full  aowont  of  light  conuitg 
from  the  opaqtw  b-  dy  behind.  But  if  you  supple  th  s  c-is  m 
front,  gbwing  though  it  he,  lo  hie  at  a  lower  tempera tuu  -iLan 
the  opaqne  body  behind,  then  it  wotdd  absorb  mote  light  of  the 
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kind  which  it  fjives  out  cojiins  fr.>m  the  tio  ly  hchiml  than  ii 
give-  out  to  ro  'l.icc  It  liy  virtue  .if  its  own  rini,-i.)ii,  .iiid  aco  tiI- 
ingly  vc  -li..uL:  tc  lie  jil  u'l-  of  tine  l)right  liiit-i,  or  «lut  , 
WOttki  l>c  '  iri^lit  Init-b  if  llie  ^;as  were  ihcic  a'onc,  il.irk  .in  a  l>rijht 
ground,  lly  f  ■.  i:i  ;  .mt  tlial  -hciry  he  wa-  e:ia' rled  t  1  i  ie  itlfy 
»  great  noin  ler  ul  the  da.  lv  Imcs  111  I'lc  s  jl.ir  .s]>cCirDM  w ith  the 
bri;;ht  lines  j;ivcn  .ul  liy  i  lonnvits  «  hikli  uc  kn  at  the  -.urfice 
of  the  e.irth,  such  a*  iron,  magne  ium,  .m  l  .>  f  irlh.  N  iv  this 
throw-  a  luoht  i,n|>iirtatit  light  on  the  c  .n  ll'uti  .n  of  tli  :  ^u'l.  It 
indicate  that  even  in  the  outer,  nnd,  c  .uipir.Tive!y,  therefore 
cooler  [>jrti  «n  of  the  stin,  tticrc  mu  t  -till  b.-  a  temperature  vo  ' 
eni^rm 'U-  as  to  be  aHove  the  boiii  ig  jKiinl  of  iron,  and  aliove 
Ihe  boilMi  ;  p  imt  of  some  of  the  nio>l  rcfrac'.'ry  inelaU.  And 
now  I  will  rctiT  to  a  la  er  ap|.lication  of  iIk-  -i:<-ctro  c  whidi 
wa:- liia.ie  l>y  a  ^I'-ill  -man  \vli.>ui  I  cc  before  iiir.  1-  ir  t  I  li  .-.I'ii -  ly 
that  in  the  year  1S42,  in  oVcrviti;a  to;;!!  -ol.ir  eclip.e,  a  new 
piiciio  ncnon  wa-  witnc-^ed,  or  at  ka-t  u  ph  mi  Miicnoii  which,  if 
not  new,  had  n  .t  prcvi-iu-ly  attracted  general  attcnti.)ti.  'I  he 
dark  body  of  tiic  m>.i:i  \v;i,  sL-eii  to  b .■  11  rou.id-d  l  y  ro  e- 
c>ljtireii  pronincnccs  having;  the  apicir.uicc  of  mountain*.. 
What  were  the-.e?  What  c  lUld  )>  is  i'  ly  \«-  ihcir  iiaf.i  e?  W  e  had 
but  a  .;iiiall  time  t'T  ob-erve  thrn)  ;  tii^^  :,'rfate  t  duration  of  a  t.>ial  j 
eclip.e  of  the  sun  i-a  little  over  f  mr  initiutc  ,  and  tlic^e  ccho.rs 
occur  only  once  jicrhaps  in  tno  ycir-  or  s  >,  and  •.•  hen  they  oi..;iir  ! 
the  totality  cxt'n  l-  over  a  strip  a'onj  the  ovrili's  s'lrface  of  i.nly 
inconsiderable  broadtli,  uith  proSably  a  |.tr.-at  |>  irlion  of  1'  f  dim;' 
on  the  ocean,  so  tuat  if  «e  we.e  there  pres-nl  in  a  -tnii  wo  coiilii 
hwdly  make  any  ob  ervation-.  l  ut  what  c  lul  i  lie  taken  by  the 
naked  eye.  Trie  -tudy  of  the  c  pro-mnen  c-  ani  the  natii-o  of 
them  must  have  been  therefore  a  -1  iw  matter  to  gd  on  «ith,  so 
long  as  we  were  limited  1  '  the  oh.crvatii ui  of  thern  d«  in^ 
the  ])eri'>d  of  a  total  e«;ljpsc.  The  change  of  hci^jht  of  lho.c 
prominences  show*  that  they  belong  not  to  ilie  moon,  bu'  1  ■  the 
sm.  Of  c  lurve,  as  the  mo  m  move  1  over  the  b  nly  of  the  -itn 
t'lcY  "  uld,  if  they  bel>nged  t.)  the  sun,  tend  to  get  shorter  and 
shorter  ;i  tlu  v  were  covered  in,  and  woul  i  reveal  the:n-elve- 
gradu.illv  ill  thf  ame  way  behin  i  the  opposite  side,  wIkc't  is 
just  what  iiapjicncd.  \n  1S60  sTicci.al  pnvision  wa<i  m.ade  for 
the  o'Kcrvaiion  of  these  prominence^,  and  Mr  De  I„a  Kue  un- 
derto  :ik  t  1  inaVe  a  series  of  ph  il  i  .'rapli  ;,  which  Ird  1 1  so  ic  mo-t 
imp.jrtant  results.  They  showed,  am  n.;  oihcr  thm^,  that  in 
sjmc  ca-cs  the  proinincnccs,  what.-ve.'  (hey  were,  were  ti  it  at  all 
attached  to  the  body  of  the  sun,  liut  were  snspendi-d  a-  cl'inds  ' 
amund  it.  They  could  n  >t,  the-ef  ire,  be  mount  iln-  clearly. 
Mr.  I.  ickyer,  for  -o  nc  con-idcrable  Ii  ne  prior  to  1S6S,  had  been 
dL-vi-in.;  in  hi-  mind  a  po,sibIe  mode  o'  ren  lerin^  th  ;i-c  pri>mi- 
iicn  I-  ..i  ilile,  and  studvin;^  tiiirir  n  I'un'  ^^  ilhonl  uaitin.;  for  or 
bcinij  lU-  icrxieni  upm  the  rare  pheno  iienoii  of  a  t.>lal  i  cHpse. 
If  the  light  which  those  proninences  gave  out  con-i-ted  of  Imghl 
lines  then,  by  applying  a  spectroscope  of  high  power  t.)  the 
itndyof  tho  e  bxlic-,  we  might  so  far  reduce  the  inlcn-ity  of 
the  intervening  portion*  of  the  sj-iectrutn  wheir  there  i-  the  I 
difiiised  light  coming  from  the  im  iieiliate  neighb >»rho.>d  of  | 
the  sun's  disk  a-  to  render  ttiem  vi-ible.  At  last  he 
was  rewarded  by  ?ucce-s,  an  l  the  an  iouiice  uent  of  tlii, 
dt<covery  wa.  made  to  the  Royal  .Society.  Meanwhile 
M.  Jati-scti  had  grins  out  t  1  hulia  to  ob-crve  a  total 
eclipse,  and  th-*  -iKcial  subject  which  he  took  up  wa-  to  i>b  erve  ' 
the  spectrum  if  those  prominenc--,  which  he  di  I  ui;h  uccess. 
The  ide.a  true  -  in  n,  "  Why  Hon  It  not  this  be  d  me  any  dav?" 
He  trie  I.  an  l  the  next  iliy  h?  u  r  ■crd'-d.  In  point  of  ah  olu'e 
time  this  wa-  bcf  .re  the  ob  crvati  m  of  l.ockycr,  ahh  lU^h  at  the 
time  m  account  >f  it  ha  l  reach. -  i  thi-  country,  -o  Ihit  the  two 
obscrvati  m-  wi-.-i-  ]v-rl'ect!v  i:i'k-]K-  iijcnt  <jf  each  other.  Well, 
MSsequent  impr  i'. rmr-its  in  the  nict  iod  of  Ml:.-(  rv:rit;  those  jiro-  ' 
minenccs  have  eiiabl«l  us  t.i  -cr  them  at  w  ill,  1. 1  that  thrv  mxv  Ix" 
olKervcl  from  day  to  day,  when  we  ch  j  i-c,  !r  .  n  h  1  ir  t.>  ho  ir. 
from  minute  to  minate.  Tie  f  .r  ns  of  them  cim  be  .1  -ti,  nnl  it  i- 
found  that  they  move  with  a-toundiig  veloc:  v.  They  are  [iro- 
jectCfl  U])i»ar  Is  from  the  ™n  with  a  velocity  -.omcti  hps  of  i.x>  or 
even  of  140  miles  per  sec  >nfL  Their  forms  were  siu-h  a.  we 
might  natui-ally  attribute  to  the  ejection  of  '.^'a*  from  the  l.r>dy  of 
the  -m.  It  h'd  been  cotijecturel  that  they  might  be  of  the  j 
nature  of  auroral  discharges.  Their  feature,  hiwcver  indic^ate 
that  they  are  projrctio  i*  of  actual  matter  fr.vn  the  sun.  anri 
moreover  the  nature  of  their  motion  indicates  the  same.  This 
gives  ns,  then,  a  new  idea  of  the  va-tne-s  of  the  chiles  whidi 
art  continually  going  on  at  the  surface  of  the  «un. 

Now  whi'  Ls  the  origin  of  the-e  chtnges  ?    It  tseem^  t  i  me 
that  the  mi}st  teas  >nable  idea  that  we  can  form  respecting  them  < 


is  somelhinT  derive  1  from  what  takes  place  in  our  own  earth, 
and  what  wc  can  observe  here.  Suppose  the  .-un  to  be  shining, 
we  will  -ay  on  a  UTitncr's  day.  If  we  1  >»k  iMri/on'ally  with  a 
tclescipe  everything  is  seen  to  be  in  a  state  of  tremor  ;  the  air  is 
far  from  homogcneoas  What  is  the  reis>n  of  th  it  ?  'ITie 
greater  part  cf  the  sn  i's  heat  passes  through  the  u]ipcr  -trata  of 
th?  atino;j)hcre  a'.d  reiches  u-,  the  air  licing  trnn  parent  with 
regard  to  a  lir^c  po-lion  o'  the  sun's  heat.  It  warms  the  sur- 
face of  the  earth.  That  in  tarn  war.ns  the  air  in  contact  with  it, 
and  farther  radiifes  forth  heal  of  a  kind  for  which  the  air  is 
opiqiie.  The  c  in-e'iucnce  i- that  the  lower  ptrMons  of  the  air 
in  c.mtact  with  the  earth  g<;t  warmer,  and  that  unequa'ly  accord- 
ing to  the  riat'are  of  the  grO'jtid  more  on  -tone-  and  grarel, 
for  instance,  and  les-  on  gr*'-  '^'"1  ^-o  forth.  Itcing  warmer 
they  .,ret  lif;htcr,  and  llierefore  there  i-  a  con-tant  a-ccnt,  a 
constint  mixing  of  the  hot  and  coM  lurtion*  by  cnirtcnti  of 
convection.  As  thi-  t;  >js  on  continually  a  stratum  of  air  of 
considerable  height  b.-c  nne  .  wnraieil  in  this  man  ler,  and  ^ome 
times  an  exchange  by  convedion  or  something  of  the  na'arc  of 
convccti.m  take- place  on  n  very  gn^nd  scale.  Let  u«  tal  c  the 
case  of  summirr  wea'her.  Su/p  i-e  we  have  a  succe  -i  >n  of  h.it 
days  accom^ianied  by  a  good  deal  of  evap.imti  m,  gradually  these 
several  currents  of  convectio-i  caise  a  warmln  J  of  a  trata  n  01 
air  liclow-  of  con-idcraV>le  height,  which  is  al  >  well  upoltcd  with 
moisture  fr  the  eva|v>ra'i  m.  At  last,  taking  the  stratum  as  a 
wh  ile,  the  equilibrium  becomes  unstabb-,  and  tlifve  is  an  up- 
ru  li  ;  hence  there  is  a  kind  of  chimney  f  irmcl,  lli-  a  -h  '.vliich 
tlie  air  flo  v.s  upward',  and  then  spreads  out  latc-aby  ov  -rhead. 
This  appears  to  be  wl'.at  lakes  place  in  our  Mim  n./r  thuniler- 
storms.  The  heated  and  moist  air  fomis  for  il-rlf  a  chimney, 
and  in  ascending  the  e  is  a  rapid  riepo  iti m  of  what  WM 
previ  >n»Iy  va["jiir  of  water  in  the  no  v  conden-ed  sta'c  of  water 
itself,  and  a  rapid  fall  of  rain  occurs  after  a  time  Tni  apriears 
from  soiie  caise  or  other  t>he  the  occasion  o''  the  devel  o>m»nt 
of  a  great  deal  of  electncity,  which  is  manif«  s'pd  in  the  f.  rii  of 
lightning.  While  this  action  goes  on  you  hiv.-  the  i't  dranght 
towards  what  I  will  call  the  chimney  fnm  all  sj.l-s  ;  the  viipour 
rooner  or  later  gets  co*densed,  and  there  is  a  fall  of  rain  accom- 
jxiiiie-l  by  lightning.  Som-times  there  is  hail  even  in  snm  tier  ; 
f  ir  when  the  air  chargeil  with  vapour  gets  to  a  pirtinilar  hei;jht 
the  vaponr  liec.imcs  cmdenserl  and  forms  rain  ;  but  n  may  l>s 
that  the  stratum  of  then  •■per  air  that  i  pierceil  thr  n^h  is  below 
the  freezing-point,  and  the  rain  falUn.;  thro  i^h  this,  it  gets 
frozen.  I  will  just  cal'  attenlio-\  to  one  fact  ;  a.;cordi-i^  to  this 
view,  y.iu  see  you  may  have  a  g-'neral  current  of  wtnrj  o  .'er  the 
country — say,  for  the  s.ake  of  illu  tr.ati  >n,  fro  n  ne-'  to  east. 
.Stn]xise  there  is  a  re:;iin  to  the  west  wher.^  an  a-.  .'  li  r':iren'. 
has  been  forme  1  ;  then  there  is  an  in-draught  from  all  ide; 
to  that  place,  and  when  the  thuaderstorm  has  not  yr»  come  on 
you  arc  in  a  iiparative  calm,  because  the  general  (Urecti  m  of 
the  wind  being  from  the  west ,  and  the  in-draught  cirrvMg  the 
air  from  the  east,  the  two  together  tend  t  1  ncutrali  e  one 
another  ;  or  you  may  h.ave  actually  a  w  ind  blowing  t  l^^a^ds  the 
regiin  of  the  thundorstirm.  AcCiirdingly  we  1  now  pe  1  le  often 
say  that  thundercloud-  move  against  the  wind.  I  shall  have 
occa-ion  to  refer  in  my  next  lecture  to  the  develo  i;i,cn;  .  f  atmo- 
spheric clectri  itv  i'l  reference  to  some  speculnti  in-  in  rc;.;ard  to 
;>henomcna  accompanyinr  changes  in  the  conditi  >n  of  the  sun  ; 
but  at  present  I  merely  refer  to  this  pr  ocess  as  illu -trative  of  what 
seems  t  >  be  the  m  >st  natural  suppo-ili  m  to  make  regar>ling  the 
ori.,'in  of  these  di-turhanccs  which  are  found  to  lie  continually 
taking  place  at  the  surface  of  the  sun.  The  outer  p.^nion;  of 
the  sun  are  the  source  of  a  gigantic  amonnt  of  ra.liali  .ti  of  heat 
and  light  which  paisc-  out  in  all  dircotnn-.  I?y  this  radiation 
those  outer  portions  mu^t  tend  to  a  certain  extent  1 1  ciol  d  >wn, 
and  onserjnently,  as  the  same  physical  cmditim-  h  >I  I  gr>od, 
if  the  same  physical  liws  hald  go  "id,  at  the  su-f  icc  o*^  the  sun 
that  we  have  on  our  own  earth,  y.au  may  easily  tippi  e  that, 
havinj  l)ccamc  cooler  than  they  were,  the  sub  !  ince,  l>ccome 
s]>ecificillv  heavier,  and  accordingly  give  rise  to  en  rent  -  of  con- 
vection similar  to  those  that  we  have  in  our  own  nt  no  iihn« 
fi-om  a  similar  cauje,  but  ojiernting  in  one  re-pect  in  a  difTrrrent 
way,  because  in  the  solar  atmosphere  there  is  a  c  >  ling  from 
abivc,  but  in  that  of  the  earth  a  heating  fnm  bel  uv.  Pi  xe 
mm  vr  currents  of  convrrti.>n  a  cending  and  de-cendin  j  naturally 
cmugh  give  ri-c  t.i  that  mottled  apjvearance  which  i-  abviys 
seen  on  the  sun's  surface,  liecause  if  (lie  inlcri.>r  of  the  un  be 
hotter  than  the  partions  which  have  cvded  by  radinti  m.  thea 
the  ascetHlin »  jiortions  wonld  naturally,  l>eing  at  a  hi:;'i  T  t.-r- 
peratore,  be  brifhter,  the  descending  partion-s  darker,  ati.l  small 
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(comparntively  ^pfaVing)  dr5ccndiiig  cmrcnt!;  may  very  likely,  as 
it  appears  to  mc,  be  the  cau'c  of  lhc?e  apjurarances.  Now  ju'^l 
a'i  at  the  surface  of  the  earth  tlicsc  nunor  current^  of  ci'iivccti'in 
are  continually  <;oingon,  and  mixitijjup  the  heated  porlian-  I  'clow 
with  Ic^s  hi-atfd  portions  al'ove,  till  at  la^t  a  great  rata  trophe 
take-,  place,  and  we  have  a  thunder>torTn  or  even  a  cyclone  ;  so 
the  san  e  thing  may  taVc  j  lace  at  (he  «iirfacc  of  the  sun,  and 
minor  cur^ent^  of  converti..n  may  (gradually  cau'e  a  Cdoling  of  a 
greater  ^r. I'll :n,  and  al  la:  t  the  cipiilil'rium  1  ecomes  un'talilc, 
and  a  great  chaiij^e  take-  jiliicc  l>ctween  the  superficial  [Kirtions 
and  tho>e  which  lie  beneath,  and  we  have  the  manifestations  of 
faculsc  and  sjioL--.  According  to  this  view  the  faculae  would 
consist  of  the  heated  portions  on  a  larger  scale  coming  from  the 
interior,  and  the  f^pots  of  a  subsequent  down-rush  on  a  la'ge 
scale  of  the  portions  which  had  been  erupted  and  had  cooled  by 
radiation.  KirchhoflT  supposed  that  the  spots  were  due,  not  lo  de- 
pressions of  the  sun,  but  to  cloud;,  of  oomparatively  cckiI  gases  or 
vapours  rising  above  the  general  surface.  This  was  iu  contradiction 
to  the  relative  altitudes  of  the  sun-spots  and  the  general  surface 
as  made  out  originally  by  Wilson,  and  subsequently  confirmed 
by  the  obaenraiions  of  otbers  ;  and  moreover  I  here  are  tome  other 
diffienlties  connected  with  it.  Let  us  snprace  that  there  is  an 
emptio!)  of  hydrogen  wfaieh  ka*  KOt  «oal^  wcn  If  that  exiiits  and 
there  is  a  cold  draught  at  kmm  mttawambnctbesun,  we  cannot 
ny  it  would  absorb  any  loi^n  ike  TKft  which  it  It  ctpahle  of 
•iHorbiiig  when  glowing,  becnue  theeanapandcBwaf  tnJtsion 
Md  ahMmdoa  onto  Beccmray  iMdds  the 
lahtliiMeiiataciTeBteBiicmtare.  ulhctaqwntaK  changes 
it  ii  pontble^  na  in  masy  cases  we  knew  it  la  «  fMt,  ttwt  the 
node  of  abnrptloa  may  change  with  it.  We  know  that  the 
cold  hydrogen  is  transparent;  we  know,  theoretically  at  any 
ntc^  that  glowing  h}drugeB  mait  be  opaque  with  rc^rd  to  light 
a(F  we  particular  refrai^bilitj  wkidi  It  emitt;  iMace  •  cool 
IMN  of  fas  iB%kt  oeaie  to  be  opaqoe  cfoi  kj  viitM  of  iia  keing 
eooM.  i^aiB,if  wekadaehmdof,  aajr,  npoarofii«i,wMiir 
tliia  wa  ooodcoid  into  actual  dnps  or  dondea  of  noltea  iron 
la  tiie  «npar  portion  of  the  atmoqaofc^  tbnr  would  form  such  a 
Toy  im  mrt  of  atiit  aa  woold  be  aamctbrog  like  a  very  rare 
laae  whidi  haiArobaenres  the  sun,  and  would  not  ehre  rise  to 
BMR  thn  a  sNgbt  general  darkening.  Bat  if  the  gases  hi 
dananding  got  warmed  again,  they  would  then  be  in  a  oondilioa 
tolkaorbli^t  specifically;  but  being  at  a  lower  temperature 
then  the  m  Acj  would  not  giie  out  nearly  so  much  light  as 
fhwaihaaibii 

That  aeeas  to  lae  to  be  the  most  natural  explanation  of  the 
spots  and  of  Ac  phenomena  attending  them.  I  mav  have  some- 
thing more  to  say  about  this  on  a  future  occasion  ;  nrt,  as  I  see 
the  time  is  going  OB,  it  would  probably  be  more  agreeable  to  yon 
that  I  should  postpone  anything  Anther  I  have  to  anr  to  wo 
•poa  this  subject  until  my  next  lectnre,  in  the  course  of  whim  I 
kope^  as  I  have  said,  to  point  out  a  speculation  as  to  the  coonec- 
tkm  wUeh  exists  between  snn-ipots  and  certain  phenomena 
which  we  know  exist  at  the  surface  of  the  earth.  There  are 
probabilities  to  my  mind  in  favour  of  it,  but  I  will,  wift  your 
petmissioB,  defer  allusion  to  it  to  ay  next  lecture. 


TSE  HELVETIC  SOCIETY  OF  NATUHAL 

SCIENCES 

•ymS  Society  held  its  rixty-fonrth  annual  sc-sion  at  Aarau  on 
*■  August  8,  9,  and  to,  under  presidency  of  Piof.  Muhlt)«'g, 
whose  opening  discourse  treated  of  recent  progress  in  physiology 
and  chemistry.  An  acoonnt  of  the  psoccediiy  (of  which  we 
here  ofier  a  brief  rbtmti)  wiU  be  found  to  Ike  ArtMntt  da 
Seimett. 

In  the  Section  of  Physics  and  Clientistry  Prof.  Forel  read  a 
valuable  paper  on  the  periodic  variations  of  glaciers.  These 
periods  of^  advance  and  retreat  are  proved  to  embrace  several 
years  (five  to  twenty  and  more) ;  they  are  doc  in  the  fint  instance 
mainly  to  variation  in  velocity  of  the  glacier,  and  this  to  small 
variations  in  the  thickness  of  the  repcjited  in  the  same 
sense  for  several  years,  the  consequent  variation  of  velocity  t>e- 
coming  much  more  pronounced  as  the  glacier  descends,  and  the 
ultimnte  effect  being  separated  by  many  years  from  its  original 
cau-e.  The  varying  heat  of  summer  appears  to  be  of  quite 
secondary  imjiortance.  In  one  of  three  papers,  communicated 
by  M.  KaottI  PicUt,  he  described  his  new  method  of  disUIktton 
and  NctificatloB  of  ^irila  lya  nttimal  use  of  hnr  tenpciatnica. 


Tlie  two  processes  arc  performed  at  once  ;  and  with  consideraWc 
economy  a  purer  jirodtict  is  obtained.  Another  paper  explained 
the  prinii|  le  of  hi-,  rapid  st'-a:i  cr,  now  being  made,  and  the 
working  of  uhiih  will  Le  watclicd  with  interest.  The  third 
treated  of  the  ditTerrnt  qualities  of  steel  as  regards  niaguctisalion 
and  piermai  cnce  ..f  niaf;nrtic  powoi.  (To  this  and  the  pre- 
cedinp,  reference  has  been  already  made  in  our  columns.) 

M.  Kr:|  pcndorff  exhibited  a  model  of  a  balloon,  to  l>e  ( ro- 
pclled  in  light  wind,s  by  escape  of  comj  re-  til  air  at  the  rtiij  of  a 
wooden  axis  rendered  horizontal  or  incjiiicd  according  to  the 
direction  aimed  at  (by  shif  inj^  the  suv]>cnsion  c  f  the  car).  The 
air  would  be  compressed  by  four  uicn  into  a  small  cojiper  re- 
ceiver at  the  other  end  of  the  axis ;  and  a  second  reservoir 
holding  liquid  carlonic  acid  would  be  at  band  in  case  of  need. 
In  a  micro-telephone  described  by  Prof.  Amslcr  I.afT<in,  the 
flame  of  a  manomeiric  cap;ule  (like  those  of  Knnig)  is  in<erte<i 
in  a  telephone  circuit;  its  conductivity  l}eing  increased  with 
vapours  of  |otassium.  Its  chitnge  in  form  and  size  through 
vil^rations  of  a  thin  plate  of  iteel  under  roond,  entails  changes  in 
electric  resistance,  and  the  telephone  is  affected  ac-ordingly. 
I  he  a]  paratasis  said  to  be  very  sAtsilive.  Some  useful  hints 
on  rcprcicntation  by  projection  of  kn^iiudinal  and  transversal 
vibrationa are  ghm  hit  a  ^mgiat  by  Dr.  R.  Weber.  MM.  Soret 
and  Saraato  iudiealed  a  new  meftod  of  determining  the  angle  of 
rotation  of  quarts^  and  ahowcd,  to  a  cunw^  liow  the  rotatory 
power  varies  with  Ike  wave  lengdi. 

An  toteNSttajg  ohaenntion  is  reported  ky  Itof.  Dnfour,  wko 
finds  la  deformatioa  of  images  produced  on  large  nirfaces  of 
calm  water,  a  aew  proof  of  tke  roundness  of  the  eartk.  Tkis 
may  often  be  witnessed  oa  the  Lake  of  Geneva,  t.g.  the  rcfleeied 
steeple  of  MoiHfena,  teen  fimaMoiges;aadiB  the  «aaa  off  ^pe 
Fome  kihMnetres  dMaat  at  sea.  VkL  Forel,  Iiub  a  atedv  of 
the  reoeat  earthquakes  is  tfie  Cantons  of  Vaiid  aad  NenchUd, 
finds  analogies  to  the  idMBomena  of  a  vibcatiag  plate  1b  CkhdaTs 
experiments ;  the  intcntity  and  diractkm  of  a  shocfct  e^.  being 
vehr  diflerent  in  plaoes  quite  near  each  other.  Guided  ky  dieo- 
retwal  coniideiatioaiv  U.  Ckappuia  kaa  aeasursd  tke  Mhcration 
of  kcat  ttmo^  eoadenaatioa  when  water  is  tntrodueed  anddenly 
into  an  evacuated  tube  filled  with  ckareoal  in  temperature  equi- 
Hfarinm  with  the  water,  aad  from  the  data,  and  the  oautpressibiiity 
of  water  he  infers  the  adherait  tvater  to  be  nnder  a  pieisuie  of 
at  least  36  mHlioD  atOMsphcics.  Among  other  subjects  diseassel 
were  the  measwoMnt  of  radiant  heat  vrith  the  difliercntial  tka<> 
mometer  (Dufour),  the  detenaination  of  tartar  and  tartaric  acid 
in  wines  of  commerce  (Piceard),  and  the  action  of  bromine  on  a 
mixture  of  water  and  sul|diide  of  carliOB  (Urcck). 

In  Zoology  M.  Fatio  gave  some  account  of  his  continued  re- 
SCardieB  oa  disinfection  with  sulphurous  acid.  The  vapours  act 
in  two  ways  on  all  organisms  which  depend  on  oxygen  for  life, 
viz.  .asrihyxiating  them  by  :-up[>ression  of  that  element,  and 
gradually  burning  ihem  interiorly,  the  acid  facing  dissolved  In 
tneir  humours  or  aqueoiLs  part^ ;  the  doses  and  times  of  appiB* 
cation  are  varied  accordingly.  l°he  more  aqueous  in  substance 
an  animal  or  plant  is,  the  more  quickly  is  it  affected.  The  dose 
aad  time  of  application,  in  different  receivers,  will  also  be  varied 
aeeording  la  oe  temperature  affecting  diffusion  of  gas  and  the 
bygrometric  slate  of  the  air  and  envdoping  materiaL  M.  Fatio 
operated  sncce>sfiilly  on  vibrions  and  bacteria  Ja  infusions  sub- 
Butted  to  an  atmosphere  mtsed  with  sulphurous  acid  (the  depth 
of  the  liquid  here  determines  the  time  of  exposure)^  and  the 
range  of  application  is  evidently  wide.  M.  Vogt  gave  tome 
interesting  facts  showing  the  extensive  adaptation  of  colours  in 
animals  of  the  Saharan  Desert  to  that  of  the  ground.  With 
regard  to  the  exception  il  colour  of  nearly  all  Coleoptera,  viz. 
black,  he  con.vidcrs  they  find  protection  in  their  bad  smell,  and 
also  their  strong  resemblance,  when  contracted  and  feigning 
death,  to  excrement  of  gsselles,  goats,  and  sheep,  llie  animals 
brought  to  the  surface  by  Water  of  Artesian  wells  in  that  region 
M.  Vogt  finds  to  be  qnite  without  the  characters  of  animals  living 
in  caverns  and  subtc  ranean  water ;  their  eyes  are  well  deve- 
loped, and  their  colours  pronounced.  They  are  indeed  proved 
to  live  but  temporarily  HI  derj;roui  d.  With  albuminised  paper 
Prof.  Forel  fixed  40  metres  as  the  limit  of  j^netratioii  of  chemical 
rays  into  water,  liut  Dr.  Aspen  has,  by  a  difTerent  mclhixl,  got  a 
photographic  cflect  in  the  Lake  of  Zurich  as  far  down  as  90 
metres.  'I  he  researchc-.  of  I  r.  Yui  p  on  the  influence  of  food 
on  frog  development  have  been  lornierly  noticed  ;  and  of  the 
remaining  subjects  we  merely  n<  Ic  the  scn^c  of  colour  in  Cepha 
lopoda  (Keller),  a  peculiar  mode  of  copulation  in  dcudrocoele 
marine  woiais  (LaBg)^  aad  ike  cqadltiens  of  produdion  of 
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rhythmical  contractions  in  the  wing  inftn'iranc'i  of  l«ts  (Lochs- 
inger). 

In  the  Botanical  Sectinn  M.  Buscr  re.id  a  paper  on  Swiiss 
willows,  and  Prof.  Schnet/ltr  k-ivc  ^  ime  obscrvraow  M  *he 
»Cgctalion  of  l.all:r,rtx  ujuatnana  on  lrce-root>. 

To  ihc  Sccti  n  iif  r;ciiIoj;y  M.  Jaccard  -uh  niltfd  a  project  of 
maps  i.f  the  "erratic  [ihcnomcnon in  Snit/erl.-ind,  on  the  plan 
of  tho-e  constructed  )>y  MM.  Falsan  and  Chantre  for  the  Rhone 
Valley.  Dr.  Kothplctz  distuised  the  roU  of  faults  in  the 
geology  of  the  Aljis,  showing  that  the-c  are  by  no  means  cTCf[)- 
tional,  ami  de-crve  more  study  thin  they  li.ivc  hitherto  hnd. 
Dr.de  la  Harpo  ]>re  cuteil  a  cllection  of  Kj;ypti;\n  niiinjinililcs. 
Dr.  Gillieron  h  nl  .i  jap-cr  on  tho  ;i(;o  of  the  re<l  stliiss  t,f  the 
Sinincnthal.  I'r  if.  M.ijcr-r.ruinnii  furni  hcd  |Tvnf  that  the 
Loire  must  have  flowed  int  1  the  ra.'i-.i.in  (lull  of  the  N  rth  -Sea 
durin,;  the  uholc  Koccnc  pi--ri.xl,  and  that  it  was  only  at  the  end 
of  tho  Inferior  Neogrnc  Mr  A'juilanian  cji  >ch  that  it  made  the 
licnil  at  Orleans  and  entered  tlic  Atlantic.  The  ricislocene  of 
Central  Europe  forme<l  the  su'iject  of  a;i  instructive  paper  read 
by  I'r.  Rath|ilet^  at  the  first  general  meetinj;. 

In  Medicine  a  paper  wa^  read  hy  Dr.  iJirchtron  the  exten'-ion 
uf  do  it  muii'im  in  Switicrlai  d,  and  its  relation*  with  goitre 
ami  cretinism.  He  (inds  that  these  three  are  merely  different 
manifestations  of  one  and  the  fame  principle  of  degeneracy  of 
nuc,  a  principle  which,  in  Switaerknd,  is  endemic  in  the  Trias- ic, 
If  Mine  Molu»k^  tad  Eoeow  fbnmtion*. 


THE  ARCU.JiOLOGICAI.  CONGRESS  AT 
TIFUS 

'T'HE  proceeding!!  of  this  Congres-,  recently  held  at  Tiflis, 
were  both  interesting  ami  animate*!.  No  less  than  700 
membcm  arrived  at  Tifii-;  from  various  parts  of  the  Cau- 
eUtts,  and  fifty- five  from  varii.  u>  parts  of  Kasiia.  The 
foreign  memben  were  few — Prof.  Virchow,  who  took  advantage 
of  his  stay  in  the  Caucasus  to  make  an  excursion  to  O^setia,  and 
Messrs.  Aeger  and  llubsch  from  Vienna.  'Hie  Congresa  was 
opened  hy  Count  OnvarofTin  one  of  the  halls  of  the  ^wlnce,  before 
an  audience  of  about  800  persons.  The  President  of  the  Con- 
gress, KomarofT,  i)ointed  'jiu  thai  tlie  C'lnijress  had  met  «iih 
much  s\mpathy  from  all  intort-  tfil  in  •hr  study  of  the  C'auca-n^, 
ai  well  as  mnclibelp  from  the  ttaf.hc:s  nf  [iriirjaryand  sccon'.lary 
"ichods,  who  had  s**-.;  in  irnny  iiitcrc^tin;;  objects  for  the  exhi- 
bition. We  nolii-e  nni  inf;  the  olijccts  exhibited  a  most  interesting 
collcclion  of  bmnic  antnimtics  from  Ossetia,  Posphorian  anti- 
■piiiic^  from  a  kourgan  of  the  provizice  of  Kouban,  ^tone  imple- 
Mcnt.'i  from  Tzalha,  (Georgian  ornaments  and  stone  implements 
from  the  province,  uf  Novgorod  and  'I'ver.  Ossetia  h.i  .  li.;en 
kno«n  for  many  years  f.ir  a  great  find  i  f  interesting;  1  rmi/e 
Implement!;,  of  ligures  of  animals,  curved  hatchcUwiih  spirals 
and  lig-rai;  ornaments  and  with  figures  of  animaLs,  as  well  a.s 
religious  objects  liclonging  to  some  unknown  wor-hip  ;  the  col- 
lection, which  was  b<  ught  some  time  ago  by  M.  Chantre,  is 
very  c omiilcte,  and  will  -^r  on  be  descril>cd  by  him.  The  new 
collections  from  a  kouri^an  at  the  Sievers  Station  consist  of 
massive  gold,  and  repre  ent  subjects  of  Greek  mythology. 
On  the  same  day  the  excellent  Caucasian  mtueum  which  was 
founded  several  years  ago,  but  wmi  dowd  fOT  tWO  yews  for 
unknown  reasons,  was  re-oponcd. 

Count  Ouvaroff  made  an  interesting  communication  on  the 
remains  of  the  Stone  period  which  were  found  near  Irkutsk, 
on  the  bank  of  the  .\ri|;,ira  l;iver,  at  Talaiinstoy  vilLige.  Many 
human  skcle'ons,  with  ^lone  and  hone  impleiueiits,  and  jser- 
forated  teeth  of  animals,  were  fouml  there,  logetbr-r  \\\\\\ 
hatchets  of  jade  (nephrite),  which  numbered  as  many  as  two 
hundred.  This  is  the  first  fitHi  of  jade  implements  in  graves  in 
Rtissia.  This  communication  gave  ri.sc  to  an  interesting  discus- 
sion, dnring  which  M.  MoushkctofT,  the  well-known  traveller  in 
Turkestan,  spoke  of  the  great  monolith  of  nej  hrite  at  Samar- 
cand,  on  the  grave  of  Tamerlane.  It  hxs  the  -hape  of  a  paral- 
lelopiped,  7"8  feet  long,  l  5  foot  wide,  ami  l  '2  foot  high,  and 
weighs  about  1800  pound<,  whilst  the  createst  pieces  of  nephrite 
which  are  found  in  boulders  do  not  weigh  more  than  700  or  750 
pounds.  It  is  well  polished,  but  is  broken  through  its  centre. 
The  rock  re-embles  very  much  that  of  Kbolan.  As  to  the 
places  where  nephrite  is  found  in  situ,  our  knowledge  is  siill 
very  limited.  Messrs.  Shaw  aitd  Hermann  Schlagintwert  have 
seen  nephrite  mines  in  the  Kwen-Lon,  close  by  Halaktchi,  at  a 
height  of  ia,ooo  feet ;  according  to  Dr.  Stoliczka  it  appears 
tfane  as  veint  in  chkiritc-ilales  and  qnartntea.  Two  otber  pboei 


where  nephrite  is  found  are  known  north  of  rhe  Kwen-Lun 
Mountains  close  by  the  Kili.m  I'.vs>,  at  a  lu  i  hi  of  fo 70  feet, 
and  near  Kamat  village  on  the  highway  ti  Klmta'!,  af  a  height 
of  5790  feel  ;  a  1.  i;rtli  1 ,  j  resumed  to  I  c  at   I'lC  ■  urce^  of  the 
Yourson  tush,  or  Khi  tan  River.    But  the  ncplirile  implements 
which  we  found  in  graves  were  mostly  made  from  In  ulders  of 
j  this  rock,  which  are  often  frund  in  Eastern  ."sibcria  on  the  shore* 
I  of  l  ake  Ilaikal,  and  on  the  Boutogol  Mountain  in  the  .Sayan 
j  Highlands;  however,  we  do  not  know  that  nephrite  was  found 
I  in  j//w  in  these  latitude".    All  ituplcuients  which  .are  in  the  .St. 
Peter-burg  museums  were  made  of  nephrite  from  J^a&tem  Siberia, 
wbd  t  the  KwmfLwi  Jade  is  osed  cnlf  In  recent  CUbmb 

l>roducts. 

I'ruf.  Saiuokva.-ofr  made  a  communication  on  bis  finds  in  the 
,  graves  on  the  Caucasus,  in  the  neighl>ourhood  of  Pyatigorsk. 
I  He  excavated  al«nt  200  graves  l>elonging  to  the  Stone,  Bronrc, 
[  and  Iron  periods.    In  the  larjjer  graves  he  found  bronrc  imple- 
ments together  with  stot;c  ones,  and  as  there  are  in  these  graves, 
together  with  bones  of  sheep,  .several  .split  human  Ijone's  wbicli  do 
not  belong  to  skeletons,  he  supposes  that  during  the  Uronic 
pcrird  the  inhabitants  of  this  part  of  the  Caucasus  were  Antbro- 
popbagi-ls.    This  o['inion,  however,  was  not  OOBCnmd  bibjttae 
I  majority  of  members  of  the  Congrcs. 

The  chief  work  of  ihc  Congress  was  in  the  branches  of  History 
anil  Antiiiuities  ;  but  we  rolict  aI.so  a  special  sitting  for  com- 
munications ill  French  and  German,  during  which  iver.d 
pn;.cr<  were  read  connectetl  with  the  natural  K:ienco<:.  Thus 
I  t.  01»st,  Director  of  the  I  ei|.zi.,'  Ethnographicd  Museum, 
read  a  paper  upon  the  results  of  the  statistical  researches  fin  the 
colour  of  hair  and  eyes  in  .Saxony,  and  M.  .Sn  irnoff  t;ave  the 
results  of  the  same  inquiries  with  the  Aniien  ans  and  Georgians 
of  Transcaucasia,  as  «cll  a-  >vith  the  Russian  poj  ulatic  n  uf  the 
provinces  of  Kouban  and  hilavroiiol.  Out  of  25<  o  .\rmcnian 
children  there  were  63  per  cent,  of  dark,  4  per  cen'.  of  fair,  and 
!  33  pe'  cent,  of  niixe<i  (fair  hair  with  dark  eye>:,  or  ■t  tct  trrsS). 
Of  1400  Ras.<uan  chikiren  there  were  only  I4'S  per  cent,  of  dark, 
and  it  is  deserving  of  notice  that  M.  .SmirnotT  could  not  tliscover 
any  difference  between  Great  Russians  and  l  ittle  Russians,  the 
number  of  fair  children  being  33*3  per  cent,  in  the  former,  and 
32'o  in  the  latter,  whilst  the  mixed  make  respectively  52'2  and 
53*5  per  cent.  As  to  Geor^ans  and  Imers,  the  ob^crvalions 
are  not  sufficiently  wide,  but  it  may  be  stated  that  purely  dark 
children  are  le^s  nnmeroiu  (50  to  55  per  cent.)  than  with 
Armenians. 

Prof.  Virchow  gave  a  \ong  and  interesting  lecture  00  the  chief 
problems  of  the  EtluMlogjr  and  Archaeology  of  the  Caucasus,  ac- 
companied with  rame  remaiiis  on  the  civilisation  of  its  former  -n- 
habitants.  Speaking  on  the  usually-received  opinion  that  the 
Caucasus  was  the  highway  for  popuUtions  coming  from  Asia  to 
Europe.  Prof.  Virchow  expressed  sonM  dOMbtt  M  l»  the  vomiag 
of  the  Caucasian  passes  by  whole  tribes  at  a  time  wben  die 
commnnicatioas  wcra  so  difficult  and  the  ice  covering  descended 
lower  than  now.  It  vmld  be  most  important,  therefore,  to 
Icnow  if  the  first  inhaisllants  i  f  the  Caocisas  cure  from  the 
north  or  from  the  sonth.  S|  caking  furthv  of  the  TTiwtiiiii. 
Prof.  Virchow  was  astonished  not  to  find  UMag  Oe  addt  IMpK* 
lation  a  single  true  fair  type,  which  might  seen  eoailradlctofy  ef 
feiBer  optnioae;  ooljr emaag  duMicn  did  he  fled  fMrhMied 
iadnidoBB  with  rasj  FlcnUh  dcehe.  On  the  other  band, 
tome  DManrRnoits  bm  Hronjht  him  to  the  corciusioa  that  the 
0«eAM  iliall  b  »fH«C  and  h'wii,  very  dHfereat  froaa  the  Gennin 

3pe  ofikelb.  DoHdhocqhelie  ehulh  are  verjp  mn,  lad  dioir 
at  the  tribe* of  the  Ceieeiwis  have  sndergone  maeh  aiiteiewilh 
other  peoplft  Aa  lo  Oe  wHqiMee  found  in  OsMlia,  Froff. 
Virdigiv  eouideB  Aet  the  cMMralion  they  spenic  of  «es  Ihr 
morereeeot  then  that  diaeowwd  hr  Dr.  Schlieman*  at  Tm, 
as  it  doe*  aoC  contaiB  itone  im]Mement%  hnt  ba^  on  the 
contanU7t  carved  filnbe  which  were  unknown  at  HinarHk.  The 
omanwala  of  die  0.-«elian  lironze-implenienli^  and  espeaelif  the 
figerca  of  stag*,  hoiaes  and  moaataiB-dieHV  mob  to  show  a 
connection  between  the  faroer  inlubitanta  of  the  Caacaias  with 
tho<e  of  the  Altai  Mountain*. 


UNfVERSITY  A.\n  EDUCATIONAL 

INTKI. LICENCE 

Oxford. — The  foil  iwing  are  the  courses  of  instruction  in 
natural  science  to  be  given  ihis  tenn  at  Oxford  : — Prof.  Odiing 
lectures  on  the  atomic  theory,  Mr.  Watts  on  oiganic,  Mr. 
Fiiibkroniaoqiaaicehenirtijr,  and  Mr.  F.D.  Brawn  on  phjprieal 
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chemislry.    The  Linacrc  Profpswirship  of  riiysiolot^y,  vacant 

S'  the  death  of  Prof.  Kollrvfon,  « ill  not  be  fillcil  U|)  111  time  for 
e  new  \  r  fcs  or  lo  nndcrtake  ihi-  tcTiii's  Iccltirc-.  Mr,  Untchett 
Jackson  V  ill  ihc  profcswrial  Ittturts,  l.iLuij^  ihc  ncivous 

system  for  his  fuiijcct  ;  Mr.  1  li  tn;\s  will  itouire  mi  roni;i:iiativc 
anatiiuiy  ;  and  Mr.  !<•>' trt-' 11  «ill  foriii  cla--  for  ,  raciic  1 
Blicro'copy.  I'n  f.  f'li'cliaifl  uill  piv<-  n  c  nrtc  rt  lec■urt•^  ■.11 
ttic  theory  r  f  the  tmn  ii  iii?t!  ir.neiit  at  <\  <iii  tlic  |  laiirtjiy  tht  iiry, 
ami  will  l<  nn  an  clcnn  iit.iry  lUi'S  three  cvci.ii  jj^  a  Mcck  at  tlif 
L'liivt'r^ty  (  Ui  crvati.ry.  Tr^  f.  I  awi-on  Kclurcs  011  vci^cla'ilc 
hi  tnlogy  at  the  I'o'.inic  Ganltn  ;  IVof.  Ma^l  clyne  on  cry  Inlla- 
{jr.Tjihy  ;  ajid  Prof.  Pre  twith  on  the  J<rirciples  i  f  •.  ci  I  'L;y  ai  the 
Mu  cum.  Prijf.  \Vc  ttt  uil  <fives  infuinial  In  tiiictu  n  ni\  the 
Artlirnpoda  t-vcry  aflcrnonn. 

At  t.  liri  t  C  1  nr.  h  Mr.  Vcn  on  Harccurt  Rivcs  a  o  ursc  f  Ice- 
ttircs  I'H  llio  metallic  t  Iciiiciit'.,  am!  Mr.  H.ircl  iy  I  h 'inp  fdi  n 
cour  r  on  the  1x11  urid.T.' .Ttjil  SimiaHa-.  At  .Maijtlale  Mr.  ^  ulc 
Coi  tiiiucs  hi-  dcni'  11  (ralons  m  the  theiiii>-lry  >  t  the  li-  uc-  nrid 
secret!. 111-:.  At  lialli  d  Mr.  Itixmi  fonui  a  il-v-  for  ilie  <ict<  r- 
D'inaiion  of  the  conti  ositiou  ariil  v.i]>iiirdin  Ity  of  orjpii.ic 
sub  lance^-.     At  Fmttr  Mr.  Morgan  Icciurcs  on  ht  'ol  .^jy. 

At  'Iriiiity  ('olleL;ctfe  Millard  .*^cholar-h^l■  in  N.itu  .il  .science 
has  been  a»arbC(l  to  Mr.  A,  E.  Field  from  the  Modern  Acbuol, 
Bcdfoid* 


SCIENTIFIC  SERIALS 

Tit  AmtrUan  Jmiitet  tf  Seirmu,  .Se[itcmber. —  Benjamin 
Peirce. — Ijuk  r.Jd  grren  -jKidninenc  from  Alexander  Cuunty, 
North  Caroliii.i,  hy  E.  S.  ]>aii.i.  —  OVjccls  aji<l  intcrprctatii  n  of 
•oil  analjrKs,  by  G.  W.  llil;;ard. — Miurralogical  notc^,  by  B, 
SilUmaii.— lj«{uefac(iun  and  cold  pr<  duced  by  the  mutual  rctc- 
tion  of  Mtlid  ^uUtances  hy  E.  ii.  Walton.— ijpeelrum  of 
41MUC  brO.  W.  Hudngloa. 

ymmalaf  tie  AwMw  Anft'Mr,  SeMem^er.— Onthe  dKect 
•f  proliiDgcd  ittcw  on  ibe  »treiij!th  and  «•  ticity  of  pine  timber, 
bjr  Prof.  Thanloii. — Fektive  economic  efficiency  of  Corliis  oom- 
denrfng  and  non-cowlcniing  cngii  c!=,  &c.,  hy  Chief-EngiMcr 


Uhwwood.— I>iKiK'iona  on  nib  (oonUMvi). — 1 
dnctnioins  swel,  by  Mr.  Rimi ,    Intlimirial  ednealtoa  fram  a 


b«>^irK."  s  stan'tixjint,  by  Mr.  C]ari<. 

.■tnn,i.','H  ..v/  /ViyMi  unJ  Chfinit,  No.  r).— On  the  leiation  of 
friction  cuii't.iiil^  of  ncrcury  111  tcu!|  cr.Turc,  liy  .S.  K<cl:. — ( >n 
the  i11tern.1l  friction  of  ^nlulion-  of  .son-.e  chnimate-,  by  K.  F. 
Sluttc-  me  ex|<Min  em.s  on  hcat-cr nduction,  by  C,  Chris- 
ti.m-cn.  Oil  the  va|"  ur-ieii  i  in\  of  liquid-mixture-,  fiy  U. 
Kr  .ill,,  .—  ( In  an  ckctro-iiyManiic  l  almiee,  I  y  I !.  Mclnilioltz. 
— On  :l)c  change  <it'  the  thern-.i  -eleutrie  |v>.iti  11  .  f  iron  .md  'teel 
by  magneti-ation,  by  V.  Str  nha'.  ni;d  <  .  Il.mi-.— 'I  he  r\ele 
obtained  ihioucb  the  rcacli<in  cuucnl  of  L-lrctrolv' .c  tr.iiiM'crenoe, 
and  throujjh  cvajxir.ilii'n  and  c  nden  iti  11.  —  On  tlie  rleetro- 
miigiiclic  rotation  of  the  ]ilane  of  polari-alU'ii  of  r.uii,  tit  heat  in 
sr  li<l  and  liqiii  I  ul  >lat  >.e-,  ly  L.  Grimrnin  li.  The  height  cf 
the  carlhV  atnio-phcic,  by  A.  Ketl>er. — Chi  the  covir-e-;  of  a  free 
particle  on  the  rotating  earih-nrfacc,  and  their  significance  for 
nietcori 'l  gy,  by  A.  Siirung. — On  the  ether  as  a  means  of  action 
at  a  <ri-tan'cc.  by  G.  Helm. — Renwk  on  tbe  paper  on  a  new 
voIuBicnonieicr,  by  A.  Paal/ow. 

yMrtml  PhysiifUf,  Septeiniier. — T'r.c  ;iiii:ci|ilc  1 1  f  conjiem* 
tion  of  electricity,  or  fccomi  [)rn»ci[ilc  «  f  the  theory  of  electric 
pbennmena,  by  G.  Lippniann — Kc  carclies  on  the  rcl'rinycnt 
power  of  liipiid-,  by  B.  C.  Daniicn. —  I  be  dcvio  cope,  nr  api  a- 
ratu- -lir  wiiij;  directly  the  riiti  i  l.ttwceii  ilic  jnyular  velocity  >-i 
the  i-inh  and  that  ■  f  any  horijou  r  juml  the  vertical  of  .1  place, 
by  G.  .sirr.  —  J'r'  cev-e-.  fur  nulling  ligures  f  -r  dcnvti  tralioiis 
with  the  aid  of  project ioB.s,  by  M.  Kraii9ois-Kratieli. — Notca  from 
the  faurnal  of  the  Rwuian  Physico-chemical  Society. 

Arthioadtt  Stimets pk}n<fHfs  et  uaturtlla,  Augu-t  15. — Com- 
ponitive>tndf  of  dtileient  qualities  of  steel  as  regards  magnetisa- 
ttonand  pcnnaoence  of  tbeir  magnetic  pow-cr,  by  M.  Pictet. — 
Soare  tbearcnia  of  thODOiodyBamics  and  their  application  to  the 
theory  of  .iqueons  vapour,  by  G.  CcUciier. — On  Comet  b  of 
■881,  by  MM.  lliary  and  Meyer.— On  ft«  comet  of  Ancut, 
1881,  by  M.  Meyer. 

BmlhHH  A  I'Aailmk  Jitjmk  da  Seimat  A  Bilgume,  No.  7. 
~0n  Mowboate  of  ammonia,  b/  M.  Ud!t«M.^Some 
mento  on  thin  fiqiM  finu,  by  If.  nataaii.— Effiaeta  of  Uithiaing 
on  tracs  pfawcd  ncnr  •  ^iMcgrapli  ^"fo,  faf  M.  Moatip^iF— 


An.ilysLs  of  the  light  of  Comet  ^  1881,  by  M.  Fievet.— Oa  (be 
ti.e  ry  of  binary  nrms  willi  leraral  tcries  of  variables,  hf  If. 
Le  Paige. 

Rhutta  SdftH/leflmbttirielt,  Augu-t  15.— On  iIm  causes  t>f 
earthqiiaii«>»  by  Dr.  Luecbetti.— Tbe  Plioeene  foc»ibt  of  5«n- 
Lenedetto  del  IVontOk  liy  Awf.  Spada. 

Sefitemhcr  1.— Maaanremcnt  w  tiiodty  on  nihny^  by  A. 

Mile^i. — Auimratte  apparatna  for  oi>{Hng:  tnetallic  wires  (with 

ilk  or  c  tt'iti),  by  G.  Setravallr'. 

I'er  kamUuit^fn  des  nalurhisSoriidteii  Vtriius  tirr  firttissiscktn 
Rhetnlam'e  unU  IC. '■/f'.u'fxi,  iSio,  .Si  l-oh.I  half.  —  \Vai»derirg 

tint!-,  ly  li.  Keauic.tiix.~("co^tiii}s:it  iculls  <f  ear.h- b<  riiv^ 
near  the  infantry  barrack  .  in  0-N«lriic'.,  !  y  W,  Trcckncr. —  On 
tlx  ap  liMtioii  of  ihe  electro  (iMiaiiiio  )>  .tci.tul  to  the  ilctermi- 
nation  1  f  ("^ndcronn  livc  .i  H' I  i  lrt  ii  on.otiM-  iorkC-,  liy  U.  C  lan^ius. 
—  I  e  c  iption  of  lhc  >jiJers  liiiln  rto  ob  crvcd  at  florn,  by  P- 
Itertk:  u. 

iSsi.- — Kirst  half. —The  (iiiart.uc  aiul  lati'  on  the  ea&tcrn 
brrtler  I  f  the  Rhine  ilatc  hills  and  their  m  igh' oui!  ooil,  i^y  C. 
Cl'eiin-.  —  Onthedi&tril  ution  •  f  aninials  ui  ilic  l\lio;ii»(-'  ir,c  .-.nd 
the  Main  valley  with  reference  to  Kifel  and  the  Khciiitli.il,  by  F. 
I  e\di '.  -Contrit  utions  to  the  ia  ect-fauiia  of  the  coal  .'^oniiation 
of  .^aarl  rucken,  by  K.  Goldenberg. 

Mfnicn't  ddla  Soddh  .ftxH  Sf^troscocisti  Ifaliani,  July.  —  Pni- 
Inborancc-  ol  erved  at  K'  mc  during  the  first  i|uarlcr  of  1881,  1  y 
P.  T.irchiiii. — Tutisi  lar  re'^'mn-  in  con  taut  .icliviiy  during  iS^, 
by  the  .111. e. — On  the  di>rriliulion  of  spjt.s,  favula-,  ami  )to- 
tubcrni  cc^  1  n  the  -iiiiV  urfcn-  dnriivij  1880^  by  the  »an)e. — On 
<!irer',  :uiil  ;  ect r  '  c  ic  -..  I.ir  ol  -ervatioSS  mado  at  RoiEe  in 
the  lirst  quarter  of  i&Si,  by  the  .same. 


SOCIETIES  AND  ACADEMIES 

Vienna 

Imperial  Academy  of  Sciences,  Octob<'r  6.— V.  Punj  in 
the  chair. — The  fi  llow  ing  papers  were  read  : — 'I'.  Singer,  on 
secondary  degeneration  in  the  .si.ii).al  marrow  of  dog. — k. 
Frilinuu  aitd  Al.  Ilandl,  on  the  specific  visco'ity  of  liquids  and 
it6  rehitioD  to  the  chemical  conatlintion. — James  Mm-cr  (Cam> 
bridge),  on  tbe  microphonic  action  of  »elentum-ce!ls. — V. 
Dvorak,  on  soma  acottstic  t  henomera  of  motion,  eipecially  on 
tbe  ao  u^tic  rrdioneler.— ikh.  bruuner,  oontritntions  to  the 
cbemb-try  of  cerium  metaU. — £.  Goldstein,  on  ibe  hand  sp«c- 
tfuu  of  air.— T.  Sclileiinger,  a  seeled  padtct  relatiitg  to  the 
unity  of  ulinl  jUioro|il|y. 
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SCIENTIFIC  WORTHIES 
XVltl^jAUKS  CUtU  1CA3CWEXX 

Born  Junt  13,  1831  ;  Died  Novtmbir  5.  1879 

£  have  already  (voL  xxi.  pp.  43  and  317)  said  so 
tmidi  on  the  life  and  vork  of  the  late  Prof.  Ckrk 

Maxwell,  that  in  presenting  his  pcrtrait  as  one  of  our 
Scientific  Worthies,  little  more  is  necessary  than  to  refer  to 
the  leading  Cuta  of  his  fife.  Born  on  June  13, 1831,  he  was 
the  son  of  Jol'n  Clerk  Maxwell  of  Muidlebie,  a  scion  of  .1 
well-known  Scottish  family,  the  Clerks  of  Penicuick.  When 
James  was  only  eight  years  of  age,  he  lost  his  mother, 
after  which  his  father  led  a  retired  life,  devoting  hinMelf 
to  the  care  of  his  estates  and  of  his  son.  The  latter  was 
educated  in  the  first  in-tnn  c  at  the  Kdinburj^h  Academy, 
where  in  1845  he  gained  the  Academical  Qub  Medal  for 
Geometry,  and  the  Silver  Medal  for  Mathematics  ra  1847. 
A  visit  to  William  Nicol  at  this  period  was  a  marked 
event  in  his  life,  leading  him,  with  apparatus  of  his  own 
construction,  to  make  ohsenrations  on  poihtiacd  light  A 
pair  of  prisms  presented  to  him  by  NIcol  were 'rcasiired 
by  him  throughout  life,  and  three  weeks  before  his  death 
they  were  deposited  m  one  of  the  show-cases  of  the 
CaTcndish  Laboratory. 

After  leaving  the  Academy,  Maxwell,  to  quote  the  words 
of  r'lof.  Tait  (Xatlre,  vol.  ^xi.  p.  317),  "spent  the 
years  i?4r  ;o  at  the  University  of  Edinburgh,  without 
keeping  the  regular  course  for  a  degree.  He  was  allowed 
to  work  during  this  period,  withoi:t  assistance  or  super- 
vision, in  the  Laboratories  of  Natural  Philosophy  and  of 
Chemistry  :  and  he  thus  experimentally  tavgbt  hhnsdf 

muclj  which  other  men  have  to  learn  wi'h  f^rcat  difficuky 
from  lectures  or  bouks.  His  rcac.ijg  was  very  extensive. 
The  recouis  cf  the  I'liivcrbity  I.ibnuy  show  th.at  he 
canied  home  for  study,  during  these  years,  such  books 
as  Fourlet's  Thiorit  dt  ta  Chaleur,  Mange's  Gtomilrtt 
Desi'if,/.  :  i .  Newton's  Optics,  Willib'  Principles  of  Me- 
ekanism,  Cauchy's  Calcul  DiJUrcntiei,  Taylor's  Scientific 
liitmwin^  and  others  of  a  ver)-  high  order.  These  were 
ruid through,  x\Q,\.  merely  consulted."  In  October,  iS 50, 
Maxwell  went  to  Cambridge,  entering  at  Pcterhouse. 
Soon  after  his  entry  at  Peterhouse,  however,  in  December, 
1850,  he  migrated  to  Trinity,  where  he  found  spirits 
of  tastes  similar  to  his  own  in  the  matter  of  physical 
rese.arch  ;  here  he  SOOB  became  a  leader  among  bis 
fellows.  In  1854  he  came  out  Second  Wrangler,  and  was 
bracketed  as  First  Smiths  Pliieman.  In  185$  Maxwell 
became  a  Fellow  of  TriniQr,  aod  in  1856  he  obtained  the 
Professor»bip  of  Natural  Phflosophy  in  Marischal  Col- 
kfe,  Aberdeen.  To  quote  the  memoir  by-  Mr.  VT.  Gamett 

in  Nature,  vol.  xxi. :-"  In  185S  he  married  Kathcrinc, 
a  daughter  of  Principal  Dewar  of  Marischal  College,  thus 
vacating  his  fellowship  at  Trinity.  In  i860  he  succeeded 
Prof  Goodere  as  Professor  of  Natural  Philosophy 
and  Astronomy  in  King's  College,  London,  but  after  the 
death  of  his  father  he  retired  in  1865  f*'*  estate  in 
Scotland,  where  he  subsequently  cwried  out  his  father's 
plans  for  completing  the  house  and  offices  at  Glenlair. 
In  1871  he  was  invited  by  the  Senate  of  the  University  of 
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Cambridge  to  accept  tlic  Chair  of  Experimental  Physics 
wiiich  had  just  been  created,  and  on  October  25,  1871, 
he  deiivesed  his  inaugural  lecture  as  ProfeBSor  of  Experi* 
mental  Physics  ra  the  University  of  Cambridge.  At  first 
the  most  important  part  tif  his  work  con-isted  in  arranging 
the  details  of  the  Cavendish  I  aboratory  which  the  Duke 
of  Devonshire  bad  offered  to  present  to  the  University, 
and  the  building  of  which  was  pcr-^onally  superintended 
by  Prof.  Maxwell  from  first  to  last.  1  lie  whole  of  the 
arrangements  which  render  the  Cavendish  Laboratory  so 
admirably  adapted  for  Phjsical  invcsti;:.ationg,  arc  due  to 
the  care  and  forethought  of  Prof.  Clerk  MaxwclL  When 
the  building  had  been  conipleied  and  formally  presented 
to  the  University,  the  Duke  of  Devonshire  further  signi- 
fied his  desire  to  provide  it  with  a  complete  equipn-.cnt  of 
apparatus,  and  all  this  v» as  procured  under  the  personal 
supervision  of  the  Professor.  In  1872  he  was  elected 
Honomiy  FeOow  of  Trinity  College,  Cambridge." 

During  the  winter  of  187!?  0,  Prof.  Clerk  Maxwell's 
health  began  to  give  way,  and  w  ith  some  transient  gleams 
of  hope  he  gradually  sank,  dying  on  November  5,  1879. 
He  received  many  honours  during  his  lifetime  ;  he  was  a 
Fellow  of  the  Royal  Society,  LL.U.  of  Edinburgh,  and 
D  C.L.  of  I  xf ord  ;  Honorary  Member  of  the  American 
Academy  of  Arts  and  Sciences,  the  American  Philo* 
s  ophical  Society,  and  the  New  York  Academy  of  Sciences ; 
Corresponding  Member  of  the  Imperial  .Vadtmy  of 
Sciences,  Vienna,  and  Associate  of  the  Amsterdam  Royal 
Academy  of  Sciences. 

In  iPfio  the  Rumford  Medal  of  the  Royal  Society  was 
awarded  to  Prof.  Clerk  Maxwell  "  for  his  Researches  on 
the  Composition  of  Colours,  and  other  Optical  papers.** 
In  his  address  on  the  presentation  of  the  medal,  M.njor- 
Generat  Sabine  alluded  to  Prof.  Maxwell's  calculation 
showing  the  cormection  of  the  ''mechanical  sttaiiu  to 
which  ekstk  solids  are  subjected  under  certain  con- 
ditkms  with  the  cokmred  curves  which  those  soilids  exhibit 

in  polarised  light." 

To  Clerk  Maxwell's  private  character,  to  the  position 
he  undhtnisivriy  took  as  a  Christian,  to  his  qualities  as  a 

poet  and  humorist,  and  to  the  v.aricd  work  he  has  accom- 
plished, it  is  scarcely  necessary  again  to  allude  here;  all 
these  points  will  be  found  clearly  brought  out  in  the 
articles  by  Prof.  Tait  and  Mr.  Gamett  above  referred  10. 
Nor  is  it  necessary  to  repeat  here  the  list  of  his  principal 
papers  and  publications,  and  the  great  and  important 
additions  which  Clerk  Maxwell  made  to  the  sum  of  scien- 
tific knowledge,  or  the  light  he  shed  on  the  principles  of 
the  iloiJ.irtments  of  science  which  he  sjicc  ially  cul;i\ alt  d. 
Besides  the  references  already  given  we  would  commend 
the  reader  who  desires  to  have  a  fairly  complete  notion 
of  the  value  of  the  work  of  the  remarkable  man  whose 
portniit  we  give  to-day,  to  the  articles  by  Prof.  Tait  on 
Clerk  Maxwell's  "  Electricity  and  Magnetism,"  vol.  vii. 
p.  478,  "  Matter  and  Motion,"  voL  xvi.  p.  119,  and  the 
numerous  papers  by  Maxwell  biAiself  scattered  through 
the  volomee  of  Natvrb. 


DR.  SIEMENS  O.V  TECHNICAL  EDUCATION 

FEW  can  read  the  address  of  Dr.  C.  VV.  Siemens  to 
the  Midtand  Institul^  which  appears  in  another 
place  in  our  columns  (p.  619),  wiUioot  admitting  that  of 
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all  living  men  Dr.  Siemeas  has  the  best  right  to  speak 
upon  the  relations  between  scientific  education  and  the 
scientific  industries,  Himself  a  produce  of  the  educational 
system  of  Germany,  and  one  of  the  foremost,  if  not  in  his 
own  Kne  the  foremott,  of  scientific  men  in  the  tndastrial  I 

world,  nr.'l  in  the  land  of  his  adoption,  he  yet  uses  no 
unmeaning  terms  when  he  tells  us  that  the  particular  form 
of  technical  edncatien  afforded  by  that  characteriatic  in* 

stitution,  the  ricrtn.in  Polytechnicum,  "  is  certainly  inap- 
plicable to  the  condition  of  things  which  we  find  in  this 
coantiy." 

The  argument  with  wliich  Dr.  Siemeas  enforces  this 
view  is,  so  far  as  we  are  aware,  a  novel  one  from  the  eda- 

cati' iii.il  point  of  view.  He  assumes  frankl\  and  without 
disguise  that  in  any  industry  which  is,  like  the  railway 
system  of  Gennany  or  oar  own  telegraphic  system,  a 
Government  monopoly,  there  is  essentially  a  tendency  to 
discourage  improvements  or  any  thing  savouring  of  novelty 
or  innovation.  He  also  assumes  tli.u  Uv.  system  of 
"polytechnic"  education  fosters  a  like  tendency,  inas- 
much as  he  thinks  that,  as  administered  in  Germany,  this 
system  turns  out  students  destitute  of  originality,  and 
dogmatically  persuaded  that  the  particular  machines  or 
processes  they  have  studied  in  the  Polyteebnicnm  are 
embodiments  of  perfection  proved  .ind  established  like 
propositions  in  Euclid.  From  these  two  premises  the 
bference  logically  follows  that  altbou^  the  Polytech- 
nicum  may  be  all  very  well  for  turning  out  young  men 
fitted  for  Government  appointments  in  a  country  where 
railways,  mines,  and  bctoties  we  State  establishments, 
soch  an  institution  is  inappcofniate  in  a  coanlty  lilce 
England. 

There  is  doubtle-s  nuich  force  in  this  position,  though  | 
the  contrast  between  industrial  conditions  in  Germany  1 
and  England  is  baidly  fiiirly  represented  by  so  sweeping 
a  generalisation.  If  in  a  land  of  strong  tendencies  toward 
monopolism  and  conservatism  the  system  of  technical 
education  has  taken  a  similar  bias,  we  should  be  disposed 
to  argue  that  a  complete  system  of  technical  education 
would,  in  a  country  where  industrial  enterprise  is  freer, 
tend  toward  a  freer  development 

On  the  other  hand,  Dr.  Siemens  sees  pkioly  the  in- 
herent badness  of  die  condition  of  things  in  England, 
where  technical  education  has  so  long  been  neglected. 
He  condemns  in  toto  the  old  system  of  binding  a  lad  to 
an  apprenticeship  of  seven  years'  drudgery  and  mechani- 
cal routine,  causing  him,  as  such  a  system  does,  to  give 
up  thinking  altogether;  and  is  in  favour  of  a  much 
shorter  term  of  pupillage. 

Though  he  is  not  very  ei^lidt  on  the  point,  it  is  not 
difficult  to  gather  the  general  drift  of  Dr.  Siemens'  views 
as  to  what  system  he  would  ,\dopt  in  preference  to  the 
method  of  the  German  Polytechnic  Colleges.  Firstly, 
he  would  have  sdence-teacMng  systematically  incorpo* 
rated  in  the  educational  curriculum  of  every  sc  hool  in 
the  manner  in  which  we  have  for  years  advocated,  and  in 
wbieh  Sir  John  Lubbock  and  many  others  have  advocated 
it  He  would  also  have  science  taught  by  practical  work 
in  chemical,  physical,  and  mechanical  laboratories 
attadied  to  the  schools.  In  the  case  of  the  industrial 
daases  he  would  have  mathematics  and  natural  science 
taught  to  ail  lads  before  the  age  of  fourteen,  and  would 
fix  that  as  the  mttUtmrn  ag»  at  whkh  they  should  be 


admissible  to  work  in  mines  or  factories.    Were  this 
done,  he  thinks  a  three  years'  apprenticeship  would  be  . 
amply  sufficient  to  learn  any  mecbanical  trade ;  and  he  | 
woukl  lay  upon  the  employer  the  responsibility  of  seeing 
that  during  this  term  the  apprentice  spent  his  even-  ' 
ings  and  his  Saturdays  in  diligent  attendance  at  some 
technical  or  technological  class  where  the  principles  ' 
ondeilying  the  operations  of  his  business  would  be'  tnugrht 
him.  I 

We  cannot  too  heartily  endorse  this  last  suggestion, 
which  is  now  the  more  appropriate  when  not  only  in  the  I 
metropolis  but  in  all  our  chief  towns  and  cities  such 
classes  for  pure  and  applied  science  are  being  held  under  | 
the  auspices  of  the  Science  and  Alt  Department  and  of 
the  City  and  Guilds'  Institute.  | 

Another  point  on  which  Dr.  Siemens  speaks  with 
weight  is  the  importance  of  providing  an  adequate  svipjtly 
of  trained  teachers.    Those  who  know  the  history  of  the 
attempts  to  render  the  teaching  of  the  science  classes 
under  the  Science  and  Art  Department  of  greater  effi- 
ciency, will  heartily  unite  in  the  satisfaction  expressed  by 
Dr.  Siemens  conccmmg  the  reforms  now  in  progress  by 
which  the  Royal  Schoid  of  Mines  and  its  associated 
science  classes  wiU  be  reorganised  and  developed  into 
a    Normal    School    of    Science.     The    neglect  and 
apathy  of  previous  Governments  have  been  indeed 
deplorable ;  but  It  b  to  be  hoped  that  die  greatest  of 
the  acknowledged   defects    of  the   national  system  of 
science-teaching  are  now  in  a  tair  u.iy  to  be  eiticicnlly 
remedied. 

Dr.  Siemens  points  out  that  while  laboratory  work  in 
schools  is  necessary  it  is  comparatively  inexpensive,  being 
elementary  in  character.    But  for  the  cfticient  training 
not  of  teachers  alone,  but  of  students  who  have  advanced 
beyond  first  fwinciples,  the  delicate  and  dabotate  ap> 
plianccs  of  exact  science  are  more  than  ever  essential : 
and  for  that  reason  "very  complete  laboratories  are  of 
great  importanee  at  the  universities  and  superior  colleges,  1 
where  exact  science  and  independent  research  take  the  I 
place  of  mere  tuition  of  first  principles."  We  trust  these  . 
words  will  not  be  lost  in  the  places  where  they  are  most 
needed.  When  we  look  at  the  large  and  complete  equip-  ' 
ment  of  the  mechanical,  physical,  and  chemical  labora. 
tories  of  the  colleges  and  universities  to  be  found  in  every 
large  town  in  Germany,  France,  and  Switzerland,  and 
compare  Aera  wMi  the  utterly  i^bby  and  insignificant 
dens  svhirh  i^o  by  these  names  in  the  science  colleges  of 
Newcastle,  Bristol,  and  Leeds,  we  feci  that  by  no  means 
the  least  important  point  of  Dr.  Siemens'  discoorae  is  the 
paragraph  we  have  quoted  above. 

The  concluding  remarks,  in  which  Dr.  Siemens  aUnded 
to  the  Electrical  Exhibition  in  Paris  as  pointing  the  inor.il 
of  the  inevitable  changes  and  improvements  which  are 
continually  invading  every  branch  of  industry  cannot  &il 
to  impress  many  whose  experience  will  confirm  the  truth 
of  the  obser\'ation.  The  plain  fact  remains  that  in 
the  race  of  industrial  improvements  England  cannot 
afford  to  stand  still.  And  if  the  Continenul  nations 
have  in  some  respects  stolen  a  march  upon  us  in 
these  last  years,  it  is  not  yet  too  late  to  urg^inise  .^nd 
develop  a  system  of  technical  education  of  our  own 
adapted  to  our  own  apedal  iadoatrial  conditions  and 
needs. 
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RMCENT  ORNITHOLOGICAL  WORKS 

T'Ae  OmUhological  Works  of  Arthur,  Xinth  Marquis 
of  7\verddaU,  F.R.S.,  etc.  Reprinted  from  the  Origi- 
nals by  the  desire  of  his  Widow.  Kdited  and  Revised 
by  bis  Nephew,  Robert  G.  Wardlaw  Ramsay,  F.L.S., 
etc..  Captain  74th  Highlanders.  Together  with  a  Bio- 
graphical Sketch  of  ihe  Author,  by  William  Howard 
RusseU,  LL.D.  410.  Pp.  i-lxiv.,  i-76a  (London  : 
For  Private  Grcolatioa,  t88l.) 

Omiiologia  delta  Papuasia  e  detU  Mptucehe,  di  Tommaso 
Salvadori.  Parte  seconda.  1  voL  4to.  706  pp. 
(Torino^  1881.) 

THE  very  hatidsoine  volmne,  in  wbkh  the  worki  of 
the  late  M.irci  iis  of  Twccdd.ile  have  now  been  col- 
lected and  published,  forms  a  fitting  monument  of  the 
labours  of  one  of  tbe  best  eniifbelogiiti  Aait  tiiis  ceimtrjr 
has  ever  produrcd,  and  its  utiliry  to  working  naturalists 
cannot  be  doulncd.   No  one  uho  knew  tlie  author  of  these 
mcnurirs  will  be  surprised  .it  the  new  aspect  which  is 
thrown  upon  bi«  life  by  the  publication  of  tbe  biographi- 
cal sketch  which  Dr.  RusmH  has  eoatriboted,  though  to 
scientific  men  Lord  Tweeddale  was  chiefly  known  as  a 
laborious  ornithologist  and  a  thoroughly  sound  writer  and 
critic  ;  bat  from  the  Tolame  now  before  us  we  read  die 
highest  testimony  to  his  qualities  as  a  soldier,  and  receive 
evidence  that  the  same  thoroughness  which  characterised 
his  scientific  work  was  also  prominent  throughout  the 
whole  of  his  military  career.    His  first  ornithological 
paper  appears  to  have  been  published  in  1844,  and  was  a 
carefully-written  essay  ;  and  then  for  the  space  of  twenty- 
two  years  nothing  bearing  on  his  favourite  study  appeared 
from  bis  pen.   His  biography,  however,  tdiows  that  daring 
this  lap-sc  of  t^mc  he  was  completely  occupied  with  his 
military  duties,  ser%-ing  throughout  the  Sutlej  campaign, 
and  later  on  taking  part  with  the  Guards  In  the  memor- 
able Crimean  War  ;  and  even  at  this  distance  of  time  it 
is  refreshing  to  read  ihe  clc.ir  and  vigorous  criticisms 
which  his  keen  perception  enabled  him  to  make  at  that 
period  on  the  conduct  of  military  affairs  in  the  East. 
Retiring  from  active  service  in  1863,  he  appears  to  have 
from  that  time  devoted  himself  to  tlie  i  urt-uit  of  liis 
favottriM  science,  and  until  his  death,  in  1878,  be  worked 
with  unflagging  seat  at  Ibe  enifhelogy  of  the  Indian 
ref^ion.  amassing  one  of  the  grandest  collections  of  birds 
which  has  as  yet  been  seen  in  any  country,  and  forming  a 
library  uDSurpasied  for  its  completeDess  in  ornithological 
literature. 

To  his  nephew,  Ciptain  Wardlaw  Ramsay,  who  has 
inherited  his  scientific  tastes,  the  late  \farquis  Ixqueathed 
bis  magnificent  library  and  collection,  and  the  pious  duty 
bas  devohred  upon  bim  of  editing  a  complete  edition  oif 
h)4  uncle's  memoirs,  at  the  request  of  Lady  Twccddalc, 
who  has  hereby  raised  a  monument  to  her  husband's 
memory  which  will  Inep  the  latter  green  hi  tiie  minds  of 
4>niitbolagists  for  many  a  long  year  to  come.  Many  of 
Lord  Tweeddale*s  most  important  observations  were  con- 
Uined  in  letters  or  short  papers  to  \-arious  journals,  and 
there  was  always  a  possibility  of  their  being  overlooked ; 
but  by  die  publication  of  the  present  volume,  with  its  com- 
pletc  indices  and  cross-references  supplied  by  the  editor, 
there  will  be  no  such  risk  in  future.   Lord  Tweeddale's 


life  forms  a  pleasing  picture  of  what  an  English  nobleman 
can  do  for  science,  if  only  his  intelligencft  leads  him  is 
that  direction ;  and  many  who  are  living  can  remeniber 
with  pleasure  the  days  spent  beneath  the  hospitable  roof 

at  Chislehurst,  where  Lord  Twecdtlalc  was  always  glad 
to  welcome  any  scientific  visitors,  for  his  love  for 
science  took  a  deeper  torn  than  the  mere  fsDowing 
of  his  own  particular  branch  of  ornithology,  and 
he  always  displayed  an  interest  in  every  branch  of 
intellectual  study. 

The  perusal  of  his  many  excellent  essays  only  deepens 
the  regret  that  was  felt  by  everj-  one  at  the  time  of  his 
decease,  that  a  life  only  in  its  prime,  and  capable  of  doing 
so  much  good  in  every  way,  should  have  been  prematurely 
closed. 

In  our  notice  of  the  first  volume  of  Prof.  Salvadnri's 
work  (Nature,  vol.  xxiiL  p.  240)  we  gave  some  account 
of  the  scope  and  origin  of  this  great  ondertaliiaf  ,  and  of 

the  extensive  materials  upon  which  the  author  had  ba=ed 
it.  It  is  with  great  pleasure  that  «c  now  chronicle  the 
issue  of  the  seccnd  volume,  and  record  the  announcement 
that  the  third,  which  will  complete  the  woric,  is  far 
advanced  in  preparation. 

It  will  be  recollected  that  the  i'  :h  collections  made  by 
the  Italian  travellers  D'Albertis  and  Beccari  during  their 
several  expeditions  Into  New  Guinea  and  the  adj<dning 
islands,  all  of  which  came  under  the  examination  of  Prcf. 
Salvadori,  were  the  "  moving  cause  "  of  the  pre  sent  under- 
taking. Besides  amassing  numerous  minor  no\  chics  and 
whole  series  of  little-known  species,  these  industrirn;-; 
explorers  were  the  original  discoverers  of  four  new  bird-^- 
of-paradisc^  several  new  pigeons  and  parrots  of  splendid 
plum^,  and  the  large  and  fine  bird-of-prey  named 
Harpyopsis  Nmnt-Gttitieee.  It  was  an  obvious,  though  by 
no  means  light  and  easy  task,  to  weave  together  the 
numerous  papers  and  memoirs  in  which  the  different 
collections  had  been  described  faito  a  oniform  aeries,  and 
to  supplement  it  by  summarising  what  was  previously 
known  of  Papuan  ornithology.  This  is  what  Prof.  Salva* 
dori  has  undertaken,  and  the  result  will  be  an  excellent 
woflc  i^Km  a  subject  with  which  our  prerions  acquaintance 
was  of  a  very  fragmentary  description. 

In  his  first  volume,  published  in  iSfk>,  Prof.  Salvador! 
treated  of  the  Acci^irts,  PsUtaci,  and  Picaria  of  the 
Papuan  sub-region.  In  the  second  volume  now  before 
us  the  numerous  army  of  Pnssirirs  comes  under  considera- 
tion, and  swells  its  size  to  706  pages.  The  plan  of  treat- 
ment pursued  is  exactly  the  same  as  that  which  we  have 
described  in  the  case  of  the  first  volume.  Every  species 
is  fully  and  fairly  described,  its  complete  synonymy  is 
given,  and  a  detailed  list  of  the  specimens  examined  from 
die  various  localities  over  which  the  species  is  spread  is 
added. 

It  appears  that  the  Roynl  .Ac.ndemy  of  Sciences  of 
Turin,  which  published  Prof.  Salvadori's  first  volume  as  one 
of  their  "Memerie,"  have  aaibrttmatdy  not  found  it  con- 
venient to  adopt  thf  'ame  course  as  regards  the  second. 
The  author  is  tiicrcforc  compelled  to  appeal  to  his  brother 
ornithologists  to  subscribe  for  copies  of  the  second  and 
third  vohinics  of  his  most  meritorious  wori^  in  whidi  we 
are  sore  he  will  receive  every  sort  of  support  Few 
special  works  of  the  present  day  have  been  so  well 
planned,  or  so  thoroughly  carried  into  execution. 
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OUR  nOOK  SHELF 

Dtschaners  Natural  PhiUuofilnt.   Edited  by  ProL  J.  D. 
Eveiett.  Sixth  edition.  (Buckle  and  Son,  1882.) 

Prof.  Everett's  admirable  nd.iptation  of  "  Deichancl's 
Natural  Philosophy"  is  so  well  known  as  a  text-book, 
that  it  needs  mi  com  ncnd:Uion  from  us.  Wc  hcartdy  wel- 
come this  si  \th  and  jjreitly  improved  edition.  Amongst 
the  new  items  wc  notice  that  the  ch.ipicr  on  thcnno- 
dynamics  has  been  ampliliei  and  re-written ;  and  other 
parts  of  the  book  devoted  to  heat  have  also  been  im- 
proved, particularly  those  relating  to  the  appanDt  mini- 
imtm  density  of  water,  and  to  conduction  m  beat.  We 
notice  aNo  a  asefttl  note  00  the  mathematical  treatment 
of  the  periodical  variations  of  uodeiKround  temperatures. 
The  section  dealing  with  electricity  and  magnetism  has 
also  been  j;reatly  improved.  The  elements  of  electric 
testing  by  U'hcatstonc's  bridj^e  and  ro-ist.mce  coiU  are 
now  included.  The  mo  Icrn  d)  namo  electn  -  machines 
and  such  recent  inventions  as  the  electric  j  eii  .uid  the 
induction-b  ilaiicc  arc  describe  i.  Rowland  >  experiments 
on  electric  convcction-current.s,  and  I'lintc^'s  secondary 
battery  arc  also  mentioned  ;  ihouijh  it  appears  to  us  that 
by  a  slight  slip  of  the  pen  in  the  paragraph  dealing  with 
Plant^'s  researches  his  "  rheostatic  machine,"  which  is  in 
reality  a  compound  condenser  of  mica  plates,  is  described 
as  a  spedea  of  oommutator  (like  that  of  MiUler)  for  his 
secondary  batteries  There  it  another  slip  in  the  par.i- 
gcaph  on  the  use  of  the  galranometer  for  measuring 
transient  currents,  for  it  is  stated  that  the  quantity  dis- 
charged throu{;h  the  gah  anomcter  i,  proj)  )rti:,n.-'.l  to  the 
.swin,.;  of  the  needle,  whereas  by  the  well  known  balistic 
formula  of  Maxwell,  it  is  proport  onal  to  the  sine  of  half 
the  angle  of  the  first  bwinj,'.  The-ic  .ir^i  liovvever  minor 
points.  In  the  section  on  I.i-;ht  and  Sound  little  h.as 
been  chin;;cd  ;  the  more  recent  measurements  of  the 
velocity  ol  light,  and  the  phono^r.iph,  being  the  most 
important  additions.  It  is  a  pity  that  in  the  optical 
fbimolce  the  editor  does  not  nse  the  same  notation  as  in 
Ac  aeeepted  Cambridge  text-books.  The  problems, 
which  In  mrmer  editions  were  lamped  togetlwr  at  tbe  end 
of  tbe  book,  are  in  this  new  edition  Blaoed  at  the  «»ds  of 
the  separate  volumes,  a  change  whicn  is  a  great  boon  to 
teachers  and  students  who  find  it  most  convenient  to  bu\ 
the  separate  parts.  Why  the  date  of  |83:  should  be  put 
upon  a  work  which  appears  in  October,  i.SSi,  is  one  of 
the  mysteries  o:  publishing  which  lies  beyond  the  pale  of 
scientific  criticism. 


LETTERS  TO  THE  EDITOR 

{TitEdUtrdffa  wt  hold  himstlf  r<spon${He  for  of^inions  txprttstd 
by  his  torrcspcndtnis.  jVtilher  (an  he  utuut  take  to  rttum, 
or  A'  lorri-  /ciiJ  -i'ilh  the  ■utifen  c",  r. -/Li  fe J  mamueriftt. 
A'o  «.'.'fV(-  ij  taken  o/  aaonj  incus  tcir!n:ti>n\a!i^>ij. 

[Th*  EJtlcr  urexntly  rtquefts  (orrafotuienls  ic  ka^  their  letters 
as  $herl  aj  fvsnH*.  Tki  frtsiure  on  his  yf.ue  ii  so  great 
that  it  is  impossible  ctfienmse  to  ensure  ih<  r./f  niranee  even 
of  cotftmunicaiicns  containing  interesting  anii  luvtl /ae/t,} 

The  Stmnle  of  Paita  in  the  Organism 

As  die  Duke  of  .\rgyll  does  not  .apiicar  to  have  quite  under- 
stood the  mc.imnr  which  I  intended  to  convry  in  the  paragraph 
of  my  review  to  which  he  refers,  I  should  Ii  ,l-  i  d  t.-.tc  (hat 
meaning  a  liltle  m  ire  cxii'icilly.  This  1  sli  'uM  h.ivc  li  ine  in  the 
lirst  insuncc  h:ul  I  not  shared  the  fcctiii!»  whicli  he  expresses, 
tli.it  "  a  pu-ely  <.cicnlitic  journal  "  in  not  an  .ni.jir  >|irt :i(e  pi  ic<;  in 
which  to  <iivcu-^  the  rehtions  of  science  to  ilif  ■!  -m  il  I  --li  dl 
n  vv  lii>p«  to  show  th.it  in  my  review  1  <li  1  not  tr.ui^j^re^s  the 
Hir  irv  if  r-.iiy  ^nch  ilch.itnhle  ^ound. 

M '.'  remarks  were  limited  to  the  "  ArgUTurn'.  from  I^c^'ign  as 
cIjI '^i.i;i:il  Ijv  the  natural  the  .lo[;i.inii  ot  the  |  a  t  ^cncntioii," 
the  iiKitcri.il  'jf  which  w:i-  f .irni-Jicd  by  "the  cinl'es>  number 
and  complex  v-irit!-.-  f  o-e  :ipparcntly  purpo-ivL-  -it.iti'ins 
at  i-lrlictam  to  functioi»  which  arc  everywhere  to  be  met  with 
in  oifsaic  niilm«>'*  fiy  this  lisiilatioa  I  ialCBdcd  cvaiy  eae 


'  oonTcnant  «dth  the  writings  of  these  theolog^sas  to  nodcntMid 
I  that  I  allwled  only  to  tbe  Ailment  from  Deiiffn  as  dril  l*a«  cs- 
poonded  by  the  adMol  of  Psiey,  Bell,  and  ChtUmers,  nad  wfaidi 
I  aamnted  to  fatfenii^  dist  particniar  instiaecs  of  adtptarion  spet* 
I  so  nmny  separate  pieces  of  evidence  painting  to  as  nusoy 
,  "operations  of  special  dengn."    This  is  the  form  of  tcleolo^ 
which  looneeive  Mr.  Darwin's  writings  to  have  completely  "nd^ 
■  verted,"  far  thetc  writings  htve  shown  that  in  natural  seleetion 
I  we  have  a  general  law  whoae  operati.>n  is  pre^mahly  cnnpetent 
to  produce  most  of  the  adaptation^  jirevi  midy  ascribed  to  special 
design.    This  form  of  teleolo(;y  is  what  I  called  in  my  review 
"rcientific  teleology,"  arid  I  did  so  tiecause  it  embodied  what  is, 
I  in  the  full  tente  of  the  term,  a  nrientific  theory;  certain  definite 
'  facts  or  result^  were  oUerved,  nn  l  of  these  renlts til*  immediate 
1  emise  was  inferrcil.    Therefore  this  endeavour  to  explain  the 
I  can'ation  of  speci.il  mcchaniion^  in  organic  nature  properly 
'  admits  of  beiqg  discossed  in  the  pages  of  a  sdentilic  periodical  s 
it  is  as  pttrely  a  teieatilie  hypomris  as  is  that  of  nattttal 
selection.  | 
\     But  the  Duke  of  Argyll  dearlv  attaches  to  tbe  term  "design  " 
a  much  wider  signification  than  Ihnt  which  I  expressly  and  inten- 
tionally as'^igned  to  it.  For  he  nscs  the  term  in  lt«flw«t  miUniited 
seme,  and  says  :  "  1°taereaie  many  mind,,  inclurting  some  of  the  I 
mo-t  distinguished  in  science,  who  not  only  fail  to  see  any  eon- 
j  tradidion  tewccii  evolution  and  ded^n,  but  \*ho  hohl  that  the 
doctrine  of  cvoluti  in  and  the  facts  on  which  it  is  founded  have 
supplied  richer  illustrations  than  were  ever  before  accessible  of 
the  operation  of  design  in  nato'c,"  &c.,  &c. 

Here  and  elsewhere  the  Duke  clea  ly  alludes  to  the  '.whole 
ijuesttOQ  of  Theism,  or  of  Mirnl  a>  tbe  First  Cause,  and  not  to 
.  the  narrower  oue  of  this  or  thit  ii.mi.ul  ir  tnechanis  u  in  nature 
!  as  the  result  of  immediate  and  s|iei  ::il   l.-vif^n.    Now  teleology 
I  in  this  larger  sen-e,  or  the  dtKtrine  thai  tichi  ul  all  the  facts  open 
to  scientitic  inquiry  (special  mecha:^  ins,  p!iy»ic.al  causes,  and 
.  general  laws)  ih>-rc  i.  "  Mi  id  an  l  Will  "  as  the:  u'limatc  c.iase  of 
I  all  things — telcoloj^y  in  ihi*  ^en^c  is  a  general  theory  of  things 
I  which  if  does  not  fall  withia  the  scope  <,{  -.cicntific  method  to 
examine.    In  conlrndi  tinctioti  to  the  cruder  tele  >logy  of  Paley, 
I  which,      I  have  ^.-i  li,  may  jwdixrly  he  called  "scientific,"  this 
1  m^.y  l>e  ci!  Cil  "  moM  ;liy>ical  " — if  we  use  these  terms  as  they 
I  arc  u  el  by  I  . ewes  to  denote  rc-pec'ivolv  a  theory  that  is  veri- 
*  fiable  (or  the  reverse!  an  1  a  thfiry  that     not.  'I'heschiolof  I'alcy 
j  lliou;ht  th.at  the  cx  itcncc  of  a  tlesigniiig  Mini)  in  na'ure  coul.'i 
be  provjii  l.y     purely  iniluclive  method  ;  Mr.  l)ar>vin  hi5  since 
shown  tint  -uch  i-  no'  the  ca^e  j  thereto  e  thi^  sy  teiii  of  tele-  | 
,  ohtzy  i''  ^  scientific  sy-1cm,  and,  like  many  other  theories  of  the 
'  scientitic  cl.i^s,  it  h  i>  h  id  to  yield  to  fuller  knowlctlge.    But  | 
till  re  remnins  th'-  niet.iphy  ical  the  iry  of  an  uUiaiate  design 
p!-:  \    iiiiL;  nil  nature  and  blending  in'  i  one  h.Truionious  cosmos  j 
I  w   It  i!  c  Duke  calls  the  "  comi>in.ition  aivi  ci)-r.r<bnation  of 
I  ])hysical  causes"'  ;  and  this  theory,  1  i|uiie  agree  with  him,  "  no 
I  possible  amount  of  di-covery  concerimig  the  phy^icd  causes  of 
natural  phen  omena  can  affect,"  eiihcr  by  way  of  |  ro:>f  or  of 
disproof,     liiit  tlii  -  Iiri'j  nothing  to  do  with  the  ^]>eci.il  question 
l>etween  Dirwini  m  and  "the  argument  from  design  a.s  clabor- 
rated  by  the  n.Tlur.il  theologians  of  the  pa»l  gencation  "  ;  and 

I therefore  I  shall  not  di-cus^  the  merits  of  the  tbeory  ia  these 
eoluans.  Giorob  J.  Romahbs 

"  The  Mierecoeeua  of  Tnbefcle  " 

An  aitivie  on  "  f);  c.isc  (icrms"  l>y  Dr.  W.  B.  Owiienter, 
in  I  lie  ritrrcnt  nnnibci  oi  the  Xuniti  iitk  Century^  conLiin^  the 
fiKl.iwi^i;  :  ■  "Another  line  of  lu  p;iry  v,  IiIlIi  Ii.t-.  nbvi  ou^ly  the 
m T-t  imp  irl.int  beating  upon  hunnii  weli  oe  is  the  |>n]iaga;iilily 
of  the  micrococcus  of  luberole  liy  the  milk  of  cow>  affected  with  , 

1  tuberculosis  a  ^ue^'.ioii  in  regard  to  which  some  very  strikitig 
fucN   have  been  bn>u;.;hl  before  the  Mcdicil  Cmi^'re-s  by  a 

'  promt  ing  young  pntholngist  " — ^naminL:  myself;  ami  I  hope 
th.it  I  am  sufficiently  grateful  to  a  vctcr:ui  in  science  for  his 
com])limcnlary  if  not  altogether  accurate  rt  fciciicc  to  my  work. 
What  I  did  say  at  the  recent  Mcd  c-il  (. Dn^jres  ,  ami  at  rouch 
grea  er  length  in  a  5inall  v.ilunic  ciiti'Uii  "  bovii.e  Tuber- 
culnsis  in  Man"  (1  on.ion,  l8Sl) — Dr.  CarpentiT  will  find 
It,  I  think,  among  his  Iwwks — w.xi  not  any.hing  alnut  "the 
iiiicn>coccu<  of  tubercle,"  but  alout  a  v.iriety  of  somewhat 
technical  morphological  details  in  respect  to  which  certain 
ci<e-  of  tuberculosis  in  man  resernbled  the  tuberculosis  or 
"  1  earl  disea.«ie "  of  the  bovine  rpeciet.  I  did  indeed  intro- 
dmehalf  a  pair  at      «ai  «f  airesnf  to  shaw  haw  elsar 
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the  is.^ue  l*t»eeu  niy  view  of  tubtrculosis  cummunicatcd 
from  the  cow  and  the  view  which  Dr.  Can^nier  has  been  ex- 
poundiit^,  ami  I  hofie  you  will  have  room  for  the  pa-sage: — 
"  The  d.  cttine  of  a  tal<erculuus  viius  was  stated  by  Kletw  ia 
lS68,  and  has  been  advi  cated  \>y  him,  as  well  as  by  Qihiiheim, 
in  recent  writititJ'--     In  it  -  lUc^t  foim  this  docuinc  a^icrt^  the 
existence  of  a  .-pccific  minute  organism  to  whose  ngcKcy  tlic 
infection  is  due.    1  he  mii  utc  ori;ani-m  is  called  by  Klcbs  Monas 
tMhtrculosuni.    The  method  of  pr  of  w  hich  I  have  followed  in 
this  worl;  m.Ti      it  impossible  Ihct  the  infective  agency  of  a 
minate  nrj;ani'-ra  should  in  nny  way  come  into  my  view  of  the 
CotnmunicHtion  of  bovine  lubcrculo  is  t'l  mnii.     I  linvc  re^lcii 
the  whole  case  upon  cer'ain  minute  identilie-  •  f     rin  and  vtnic- 
tuie  in  tlie  ii.fecicd  btKly,   due  to  the  mimicry  of  ii.fectiun. 
Among  other   jioints  llicre   «erc  itie  leaf  blie  and  cird-like 
outgrowths  of  the  pleura  and  peritoneum,  these  !.cin'^  ilic 
early  stages  uf  the  ieiilil-li!.e  or  )  earl-likc  nr>dules  and  tiifir 
contuxlii     llirtad-- ;  the  lyir.|  Iniic  glain^,  with  distinct  a- ij.j- 
lar  formatii.n--  in    their  .'.uiis'r.ncf  ;   the   lunj;?,    with  suiouth- 
walled  clo  fd  V'  iiiicA  rirv,iih  ri.<  .^r,  til- i,  dulc-.     hi  the  new 
formations  [jcncr.illy  llurc  v,  a^a  jiaiticular  ]ia'.tcrn  uf  niicrostopic 
Stincturc,  in  v.liich  i;iant  cells  and  e|iilttlial  like  cells  figure 
largely,  and  l!  ere  wa.  a  relatively  hi^h  deforce  of  \*ascularity. 
In  all  these  points  the  di-.'.-n«t:  in  uian  is  a  n  iiiiicry  of  the  parent 
disease  in  the  b-  vim-  luiin-nl.     Th  it  t  in  icry  is  not  mdy  in  >inple 
featnres,  but  it  is  ui  (he  uln  le  dis^nse.   It  is  po>sible  to  conceive 
of  the  juices  and  particle^  of  the  piimarily  diseased  body  acfjuir- 
ii^  a  kind  of  spermatic  virtue  which  gave  tlum  the  priwrr 
to  communicate  the  specific  di^ellse  as  a  whole  and  in  all  its 
Mvenl  lnanife^tati•>ns  to  another  hi  dy  in  which  they  should 
bappca  to  lodge.    But  it  is  hardly  possible  to  think  of  a  neutral 
livuBg  oiganism  being  ch.Ttfcd  with  the  power  of  conveying  so 
oomplex  details  of  form  and  s'ructure  from  one  bo<{y  to  another  " 
("BotiMTaberculo  is  in  Man,"  pp.  10^4). 
SS»  Skvik  Row,  W.,  October  34  C.  Criighton 


A  Kinematical  Theorem 

Prof.  Minchin's  The  rem  in  Nature  (v<>1.  xxiv.  p.  557) 
maybe  iiroved  cailyby  c^  ni>lcritig  the  motion  as  due  to  the 
rolling  or  one  closed  curve  on  another  lack  ii.to  its  first  position, 
their  length*  being  of  course  couimcnsural  lc.  If  y  u  mciisure/ 
for  the  roHinw  curve  frum  the  --trrij^ht  line  which  forms  the 
envelope,  at  d  .r  al.  in<»  that  line,  the  >  the  diffcicntial  of  the  area 
between  the  fnvr!o|»e  nnd  tlif  fixed  curse  i-  ca  iiy  ein'o  be 
_)'i/,i  -I-  ^t-c/if,  where  J:t  \^  thf-  i.nglo  liiriud  throu^^h  !iv  -he 
ruliing  cnirvc,  and  is  e<iu;tl  to  i/V  niidtiplied  by  iIil-  sum  of  the 
curvatures  at  tlie  p.  int  nf  c  ntact,  which  vc  liull  call  a.  '1  he 
sUD.raati' in  of  the  former  pai  t  is  a  multiple  of  the  urea  if  the 
rolling  curve,  and  therefore  the  same  for  ail  line-  ;  tli.it  of  the 
latter  is  half  tlic  ni  imenl  of  inertia  of  Ojattir  disti  ibiited  over  its 
pcriri.c'cr  uith  den  ity  a,  nt>out  the  line  in  tjuc  tion.  The  re  ult 
u  thcrefi  rc  the  well  known  property  of  ciiui  mrmicnial  ellip  e>^. 
Similar  reasoning,  with  the  use  of  the  property  of  the  cc  trc  of 
inertia  of  a  system,  leads  to  the  further  r.  iili  thit  when  the 
perimeter  of  the  enveloi>e  is  of  c  nstniit  length,  the  Imc  t.  nches 
a  drcle,  anil  different  vnlncs  of  the  con  tint  corre -pmd  to 
concentric  circle-.  In  (he  same  way  by  a  proj  erty  of  the  centre 
of  inertia  we  miyabo  prove  immediately  the  known  theorem 
that  when  the  area  traced  out  hy  a  point  is  constant,  the  pwint 
lies  on  a  circle,  and  different  valacs  of  the  constant  corrc  pond 
to  concentric cmteit  ud  weOMjeileild  it  to  area^  traced  on  a 
sphere.  Joseph  La&mor 

54.  Antrim  Road,  Bdfaat 

If  Prof.  MimMa  wiU  nTor  ImcIc  to  tbe  Bm^Hmdis  Seimea 
Matkhwa^  H  Aslrtmrnfua  far  AtttHst,  |S78»  lie  v  ill,  I 
think,  6nd  in  a  paper  by  M.  Cwbonae  ^  «bnr«V  iMcd  by  him 
■nder  the  above  title  iu  Natvxi;  vol.  xxhr.  p.  557- 

C,  Lbvdisdorp 

Penfarakc  Ccdlqi^  Oxfbid,  Oetobw  ai 

*'T1m  DarfK  D«7" 

Referring  to  tbeaccooDt  of  tbe  phenomenon  in  New  Eng. 
land  on  September  6  but  (NATtrRB,  vol.  xxiv.  p.  540),  and  la 
Mr.  Harding's  letter  (p.  let  me  refer  your  raiders  to  a 
ncebet  eoMmit  of  tfMk  occnreme  on  May  19,  1780^  which 
dMT  wiU  «Ml  tn  W«lMt««li  DktUMwry,  ''EiplaMtoir 


Pronouncini;  V  icabu'ary  of  the  Noted  Names  of  l  iction,  &c." 
In  Fu^ic  Of'nti^n  {[uiie  4,  i&Sl)  there  is  an  accoui  t  of  a  prc- 
ci'-ely  similar  occurrence  ou  the  mornin;i;  of  Sunday,  Novem'  erS, 
1819,  known,  it  is  remarked,  as  the  "  I'heiiotnenon  of  1819.'' 
The  account  of  this  phenuuenon  is  very  explicit,  and  the  di  ia.ls 
furnished  correspond  so  closely  with  the  event  of  May  19,  1780, 
that  a  d'  uht  mi^jht  1/c  fell  whether  there  had  l>ccn  two  such 
days,  or  whether  there  had  not  lictn  some  mistake  made  iu 
rc!gard  to  the  <late  ^;iven.  I  wrote  to  PtiHic  Opinimi,  making 
inquiries  (  ee  Piitlit  Opinion  of  June  II,  iSSl,  p.  "55),  Inil  no 
reply  ha<  hithcit  1  appc.irtd  to  my  in(]uiries.  I  m.iy  observe 
that  the  year  1S19  w.  u'd  not  coiiKulc  wi'.h  an\  one  of  the  -un 
spot  cycle  of  eleven  years  frum  to  «lpch  tbe  .\ew  Vork 

A'a//<>»  refers.  A.  I  rl'.mk  C  kisi-i.N 

6,  Melbury  Terrace,  ilarewoiid  Square,  N.W.,  October  22 

OWENS  COLLEGE  SCIF.XCE  AXD 
LEE  ERA  JUKE  EELLoWSIUPS 

THE  tir  t  award  of  these  Fillowships,  of  tbe aaitoal 
value  of  loot,  each,  which  are  intended  toencoorage 
original  investigation,  was  made  on  Friday  last  by  the 
Council  of  the  Owena  College.  These  are  remaikahle  ai 
being  the  only  fellowships  given  in  any  Uaiverthy  or 
College  in  (he  Ignited  Kingdom  solely  for  the  encouiuge* 
ment  of  research.  They  are  not  awarded  on  the  residts 
of  examination,  but  after  1  uri-idcnilion  of  ciocuintnt.try  or 
other  evitlciu  e.  Every  holikr  of  a  fellowship  is  cv|fctcd 
to  devote  his  time  to  the  prosecution  of  some  sjircial 
study,  aiid  bet'ore  the  close  of  the  >car  to  ^ive  evidence  cif 
proj^ess  by  the  prep.iratioti  of  a  thesis,  the  delivery  o!  a 
lecture,  or  the  completion  of  some  research.  He  may 
also  be  called  upon  to  render  some  service  to  tbe  College 
either  by  acting  as  occasional  examiner  or  by  giving  ij^ 
ttruction  by  lectures  or  otherwise  to  tbe  students. 

Of  the  thirty  candidates  four  gendemen  were  elected 
to  Fellowships.  Of  these  one  is  awarded  to  Mr.  Alfred 
Sidgwick,  B.A.  of  Lincoln  College,  Oxford,  in  the  De- 
partment of  Logic  ;  two  were  awarded  in  the  Dc;  artment 
[  of  Chemistry,  r.aiuely,  aic  to  Dr.  liohn-hsv  ISiaiir.cr,  of 
the  University  ot  I'la^nie,  who  lias  ahe.idy  publisiied 
I  several  papers  on  original  subjects,  some  from  the  labo- 
ratory of  the  <  'wens  College  ;  and  a  second  to  Mr.  Harry 
Haker,  L)alton  Chemical  Scholar  of  the  College,  who  has 
likew  ise  published  several  papers  in  the  Journal  of  the 
Chemical  Society.  These  two  gentlemen  will  continue 
their  researches,  devoting  the  whole  of  thfir  time  to 
original  investigation.  In  the  Department  of  Biology  an 
award  has  been  made  to  Mr.  H.  Marshall  Ward,  B.A., 
F.  L.S.,  of  Christ  College,  Cambridge,  at  one  thne  a  de-. 
monstrator  in  the  Owens  College,  who  has  recently  dis- 
tinguished himself  as  Cuvernmcnt  cr)ptogamist  in  Ceylcn, 
in  an  iavestigatioa  of  the  cause  of  the  cofiee  disease. 

TffE  AGE  OF  THE  lG.\EOijS  RUCKS  01^ 
ICELAND 

I'^URIXC  a  recent  visit  to  the  south-west  part  of 
Iceland,  one  or  two  points  connected  with  the 
general  geological  structure  or  the  island  came  under  my 
obscTTatjon,  which  I  do  not  remember  to  have  seen 
noticed  before,  and  which  seem  to  me  to  be  of  swff^  ient 
fnterest  10  be  pnt  on  record.  It  is  well  I  nown  thtit  the 
rocks  of  tbe  idand  arc  of  very  differcrit  a^'cs,  ome  i^'oing 
back  to  the  Mioccr^c  pcr'od,  while  otlicrs  arc  quite  of 
yeslcrd.n's  date.  It  is  tilso  [.erh.ips  .1  ;;cner.il  belief  that 
the  vdtranic  for^-es  may  Ij.ivc  cnntinind  to  be  more  or  less 
active  from  the  time  that  tl;e  older  Miocene  basalts  and 
tuflfs  were  ciuptcd  down  to  our  o«n  day.  I  doubt  very 
much  whether  there  is  any  evidence  to  justify  this  con- 
clusion, and  will  presently  mention  some  or  the  facts 
which  lead  to  a  very  strong  suspicion  that  a  prolonged 

Kriod  of  repose  supervened  after  the  accumulation  of  tbe 
iocene  rocks,  and  before  the  eruption  of  the  later  lavas;, 
ftc,  had  begun.  The  Miocene  group  consists  of  a  vast 
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feries  of  bmlt- rocks  with  interbedded  layers  of  [xila- 
gcahic  tttflt  &e.  These  rocks,  so  far  as  my  observations 
go,  exactly  KMmbte  thoae  of  the  FaorOe  Islands.  The 
bualMeaEi  are  chiefly  anamethes,  hut  some  ate  true 

basalts,  while  others  are  dolerites.    But  in  the  areas 

traversed  by  me  I  saw  none  so  coarse-grained  or  so 
(lighly  porphyritic  as  those  which  occur  so  abundantly  in 
Stionioe,  Ostcroc,  and  other  islands  of  the  Fa:r6cs. 
They  fortn  lofty  plateaux,  deeply  gashed  with  gorges,  and 
abruptly  truncated,  so  as  to  present  bold  clitTs  and 
precipices  to  the   low  grounds   at   their   base,  as  in 
the  case  of  the  Esja  near  Reykjavik.    Moreover,  they 
appear  to  be  developed  chiefly  in  the  maritime  districts. 
Only  a  glance  at  these  basaltic  masses  is  needed  to 
convince  one  that  they  are  the  mere  fragments  of  what 
must  once  have  been  a  most  extensive  plateau.  The  £sja, 
built  up  chiefly  of  comparatively  horisoiDtal  beds  of  basalt, 
toff,  ftc.,  rises  to  a  height  of  nearly  3000  feet  above  the 
low  tracts  at  its  base.   Nor  can  there  he  anv  doubt  that 
these  beds  formerly  stretched  far  away  in  all  directions, 
and  that  they  have  since  been  remowd  by  the  various 
agents  of  denudation  fro.n  the  broad  undulating  low 
grounds,  over  which  they  may  still  be  traced,  sometimes 
continuously  iar  lu.iny  miles,  at  other  times  in  sporadic 
hills  and  rising;  j^rounds  which  peer  above  the  surface  of 
the  recent  lavas  by  which  they  are  surrounded.    In  short, 
the  Miocene  basalt-rocks  of  Iceland  present  precisely  the 
same  features  as  the  similar  rock-masses  of  the  Faer6es. 
Like  the  latter  they  probably  formed  at  one  time  a  wide  ele- 
vated taUe-land,  which  has  since  been  cut  down  and 
vom  away^the  lofty  walls  of  the  Eaie,  fka.,  serving  to 
give  us  loaie  fdw  of  the  enomioas  erosioB  that  has  tuten 
place.   Now  all  this  vast  erosion  had  been  effected  before 
any  of  the  later  lavas,  .i^'gtomerates,  tuffs,  &c.,  in  the 
south-west  part  of  Iceland  were  erupted.    In  the  re5,'ion 
between  Hafnarfjord  and  Kn'suvik  the  lavas  have  poured 
through  old  valleys  in  the  Miocene  rocks  and  spread 
themselves  out  over  tho  highly  denuded  surface  of  the 
latter  in  the  opener  l  iw  grounds.    In  a  word,  it  is 
evident  that   in  the   south-west   part  of   Iceland  a 
long  interval  separates  the  accumulation  of  the  Miocene 
basalt-series  from  the  eruption  of  the  later  volcanic  rocks, 
and  I  incline  to  think  that  the  same  break  in  the  con- 
tinuity of  volcanic  action  will  be  found  to  hold  true  for 
the  rest  of  .die  tsUniil.  I  believe  it  will  be  found  that 
there  ii  bo  mace  connection  between  the  diqtlay  of  vol- 
canic activity  in  Miocene  times  and  that  of  the  present 
day  in  Icebnd,  than  there  appears  to  have  been  between 
the  volcanic  action  which  manifested  itself  in  Scotland  at 
such  widely  scparatetl  periods  as  those  of  the  Lower  Old 
Red  S.andjtone  and  the  Carboniferous.    Had  there  been 
more  or  less  continu  )us  volcanic  acti\  ity  in  Iceland  i'rorn 
Miocene  linies  down  to  the  present,  we  might  well  be 
surprised  that  the  Liter  volcanic  mas-cs  are  not  much 
more  considerable  th.in  they  arc.     If  we  think  of  the 
time  required  for  the  removal  by  denudation  of  some 
3000  feet  of  basalt-rocks,  &c.,  over  thousands  of  square 
miles,  we  must  \>t  prepared  to  admit  that  the  volcanic 
feioes  cannot  have  been  continuously  active.   Either  they 
have  not  been  so,  or  the  denuding  agents  have  fiir 
sonnssed  them  in  enorgy. 

There  is  another  point  which  interested  me.  I  found 
that  the  whole  of  the  south-west  region  had  been  glaciated 
before  the  eruption  of  the  Liter  volcanic  series.  The 
Miocene  basalts  are  everywhere  ice-worn  and  abraded  ; 
roches  vioutonm'es  arc  well-marked,  and  in  many  |>l.u:cs 
yia  'ial  ruts  and  strix  arc  conspicuous.  Glaui  il  gravels 
and  coarse  boulder-clay  arc  likewise  sprinkled  over  the 
surface  of  the  low-lying  tracts.  Between  Reykjavik  and 
Haftiarfjdrd  the  glaciation  is  distinctly  from  south-east  to 
noMh-west,  and  could  not  have  l>een  the  result  of  any 
mere  local  glacier.  The  whole  wide  tract  has  been  over- 
flowed by  a  general  Mrr<i'<r^/A^<r.  And  if  this  be  the  case 
with  that  part  of  lodand  which  now  eqfoys  the  mildest 


climate,  we  may  be  sure  that  the  rest  of  the  island  OUSftt 
likewise  have  been  enveloped  in  ice  during  the  Glacial 
period.  In  the  south>westra;ion  all  tlie  traces  of  glaciatimi 
ere  strictly  confined  to  the  Miocene  areas.  Nothing  of  the 
Idnd  is  visible  upon  any  of  the  later  volcanic  rocks.  These 
last  have  flowed  over  a  glaciated  surface,  for  the  ice-worn 
Miocene  basalts  tertninate  abi  jjitly  at  the  margins  of  the 
wide  sheeti  of  black  sconaceous  lav.i,  ua  do  also  the  drift- 
accumulations  of  glacial  gravels  and  erratic.i,  wliilc  now 
and  agcun  icc-w  orn  knolls  of  basalt-rock  may  be  seen  rising 
up  like  lilaads  in  the  midst  of  the  later  lav  a-tields.  Every- 
where the  lavas  and  their  associated  agglomerates  and  tuns 
show  their  original  surfaces — the  only  chai^ges  wilich  they 
have  undergone  being  the  result  of  subacrial  weathering. 
In  a  word,  all  the  post- Miocene  eruptions  of  the  south- 
west  are  of  later  date  than  the  Glacial  period.  It  would 
be  interestiiw  to  ascertain  wiieCber  the  same  is  As  OMe 
throoghout  lodand.  As  there  is  every  pnribabilinr  that 
the  great  break  In  the  continuity  of  volcanic  action,  of 
which  I  have  spoken,  is  not  confined  to  the  south-west, 
but  may  hold  true  of  the  whole  island,  it  seems  not  un- 
likely that  the  conclusions  I  have  formed  as  to  the  post- 
Glacial  age  of  the  later  volcanic  series  of  the  south-west 
will  also  be  extended  to  the  same  series  in  other  districts. 
In  other  words,  we  may  yet  be  compelled  to  admit  that 
the  oldest  eruptions  of  Hecla  and  her  sisters  are  not  only 
of  vastly  more  recent  age  than  any  of  the  Miocene  basalt- 
rocks,  but  belong  to  one  of  the  latest  epochs  of  which 
geology  takes  cognisance.  James  Geikie 

THE  EVOLUTION  OF  THE  PAUEOZOIC 

VEGETATION 

SOME  statements  made  in   Mr.  Starkie  Gardner*s 
abstract  (.\aii  rk,  vol.  \\;v  p.  558)  of  the  recent 
work    of    Saporta   and   Marion   '"On    the  Evolution 
of  the  Cryptogams"  are  so  opposed  to  conclusions 
at  which   1   have  arrived  that  1   can  scarcely  allow 
them  to  pas^  uncli.illen^ed,  lest  by  doing  so  it  may 
be  inferred  that  1  no  longer  oppose  the  French  school  of 
Carboniferous   pal a;o- botanists  on  several  vital  points 
connected  with  the  interpretation  of  the  Cnrboniferous 
florx    But  before  doing  so  I  may  venture  to  suggest  a 
doubt  whether  the  time  has  yet  arrived  for  making  the 
attempt  to  trace  the  lines  or  descent  of  the  Palaeoeoic 
flota.  It  is  true  that  much  has  been  done  of  late  yem 
to  extend  our  knowledge  of  that  flora,  but  perhaps  at 
the  same  period  our  knowledge  of  the  extent  of  our 
ignorance  has,  pari  passu,  been  equally  enlarged.  We 
now  possess  accurate  information  re  peming  the  structure 
of  many  well-known  plants,  but  wc  have  also  obtained 
glimjiics  of  tlie  existence  of  many  obscure  but  very  im- 
portant or^,Mnisuis  which  represent  Victors  that  cannot  be 
Ie:  t  out  of  consideration  in  dealing  with  the  problem  of 
their  evolution.     Besides  this,  opinions  of  experts  arc 
widely  divergent  on  some  very  important  questions  of 
interpretation  affecting  the  relationship  of  conspicuous 
plants  whose  organisation  is  understood.    So  long  as 
experienced  palseontolog ists  are  disagreed  on  the  re- 
lauons  of  die  Cslamins  to  the  Calamodendra,  and  of 
the  Lepidodendra  to  the  Sigitbuteb  a,  sdieDie  of 
evolution  explaining  the  devehmment  of  the  Carboni- 
ferous flora  can  scarcely  be  possiue.   The  French  school 
of  botanists  still  beUevc  that  what  they  call  Calamites  are 
K'l  iisetaceoui  Cryptogams,  whilst  the  Calamodendra  are 
oymnospermous  Phanerogams.    In  like  manner  they 
believe  the  Lepidoicndra  to  be  Cryptogams,  and  as  such 
to  be  devoid  of  all  exogenous  growths  in  the  exterior  of 
their  stems,  whilst  they  regard  all  the  Lepidotlcruiroid 
stenis  that  possess  such  growths  as  SigiUanx,  and  rele- 
gate them  also  to  the  Gymnospermic  section  of  the  vege- 
table Idngdom.   I  am  more  than  ever  convinced  that 
these  views  cannot  be  sustained,  and  I  think  that  my 
memoirs  on  these  subjects^  especially  Parts  IX.  and  XI., 
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contain  a  sufficiently  abundant  array  of  detailed  facts  to 
justify  the  conclusions  at  which  I  have  arrived. 

But  even  were  this  not  die  case,  there  are  other  impor- 
tant coosideiations  that  cannot  be  overlooked.  As  I  have 
already  Idatedt  ^  become  acqoainted  with  a  lar^e 
number  of  curious  organisms,  many  of  which  are  unmis- 
takably reproductive,  but  respecting  the  botanical  affini- 
ties of  which  we  arc  as  yet  entirely  ij,'n  irant.  New  forms 
present  tiiciiisclves  in  a  more  rapid  ratio  than  discoveries 
are  made  of  the  true  character  of  older  ones.  Yet  many 
of  these  objects  are  so  remarkable  that  they  must  have 
constituted  very  important  links  in  the  chain  of  I'al.eozoic 
life  ;  and  until  we  learn  more  about  them  than  wc  at 
present  know,  we  cannot  possibly  assign  to  them  their 
true  place  in  that  chain  ;  whilst  their  omission  must  leave 
serious  gaps  in  the  succession. 

But  our  difficulties  do  not  end  here.  All  the  objects  to 
whidi  I  haw*  jnst  idarMl  bavt  twea  discovered  but 
recently.  Ten  veais  afo  we  knew  aoiliiiy  of  their  exist* 
ence,  and  new  rarms  are  still  being  addedto  our  cabinets. 
The  old  fossiliferous  shales  and  sandstones  revealed  no 
traces  of  them.  We  only  found  them  when  the  micro- 
scope came  to  be  applied  to  the  calctferous  nodu!<js  nf 
Oldham  and  Halifax.  Our  tirst  supply  of  s{>ecial  types 
was  derived  from  the  former  locality.  The  examination 
of  the  Halifax  nodules  revealed  the  existence  of  several 
new  forms,  though  obtained  from  the  same  gcoIof;ical 
horizon  and  from  localities  but  a  few  miles  apart.  Arran 
and  Burntisland  have,  in  like  manner,  contributed  types 
wholly  unknown  in  Yorkshire  and  Lancashire,  and  the 
French  localities  of  Autun  and  St.  £tienne  (where  ^so 
are  found  Carboniferous  plants  of  which  all  toe  struetnre 
Is  preserved)  have  each  dieir  own  characteristic  forms.* 
We  thus  learn  that  so  Hx  as  these  six  special  localities 
are  concerned,  whilst  certain  common  features  characterise 
their  floras,  each  locality  ha?;,  as  in  living  floras,  genera  or 
species  peculiar  to  itself.  Now  we  chiefly  know  the  full 
extent  of  the  hnalisation  of  these  six  Carboniferous  floras 
from  their  accidental  prcserv.uign  in  calcified  or  siliceous 
deposits,  .and  not  from  the  revcl.Uions  of  the  ordinary 
fossiliferous  shales  and  sandstones.  Hut  we  cannot  sup- 
pose that  the  six  localities  enumerated  are  the  only  ones 
that  possessed  floras  peculiar  to  themselves.  Does  not 
common  reasoning  justify  the  suggestion  that  all  Car- 
booifierous  plant-bearing  localities  would  exhibit  similar 
features,  had  their  fossils  been  preserved  as  they  are  at 
Htditei  or  at  St  Etienne?  Vt  ao^  seeing  how  widely 
CarboBifeHms  deposits  are  dtflbsed  nntNighont  the  world, 
what  myriads  of  minute,  but  phytogenetically  important 
forms  of  plant-life  must  have  existed  of  which  we  are 
absolutely  ignorant— an  ignorance  that  can  only  be 
diminished  l)y  the  liiscovery  of  other  localities  as  pro- 
ductive as  the  six  that  I  have  enumerated. 

But  even  were  we  perfectly  acquainted  with  the  Car- 
boniferous ilora,  we  should  not  be  much  nearer  the  end. 
Beyond  the  fact,  established  bv  Dr.  Dawson,  that  in  the 
Devonian  age  a  flora  existed  almost,  if  not  whiiO]r»es  rich 
as  the  Carboniferous  one,  a  flora  in  which  Gymnosperms 
existed  with  as  high  an  organisation  as  characterised  the 
similar  Carbonifefoas  ^rptt,  what  do  we  know  respecting 
the  minniar  forms  of  this  flan,  whkh  correspond  to  those 
which  I  have  described  from  the  Coal-measures  ?  But 
can  it  be  doubted  that  such  objects  must  have  existed  in 
abundance?  Still  lc5s  ran  it  Ix;  supposed  that  so  rich 
and  highly  organised  a  tiora  as  that  of  the  Devonian  age 
first  sprang  into  existence  during  that  age.  That  flrra 
must  have  been  preceded  by  one  rich  in  types  of  a  lower 
terrestrial  vegetation  than  is  represented  by  the  ferns — 

'  I  believe  that  this  f*ct  partly  eiplaint  the  iinwillingncu  ■  f  ihc  Frcnc?i 
MlB<)lltuligi<.l>  to  accept  our  Kr.gl.sh  Mr«5  as  to  ihc  clu«:  alYiniti<-«  cxisiing 
netween  the  Lci><d'i<icndr.\  and  ihe  Si^illahie.  The  pecultai'  l>iplaii>l>id 
forms  of  ).«^do<lendron,  i  t.  tliJM  whicn  |MHsets  the  Ml«r  «aMnOias  toD* 
which  the  trench  boianisu  rexard  »  chiuactcrulic  ofji  Si|^iJaKaii  stem, 
■IVear  to  be  absent  from  the  beds  of  Autun  aod  Sl  Btieute,  as  they  are 
mt  b  CUtdt  aad  the  United  Stales.  In  Great  Brifciin,  cm  the  other  hand , 
ihqr  cumituli,  aitk  mend  tmrialiom  of  sfedfie  details,  oar  prenuliag 
•1^ 


the  Lycopods  and  the  Da  In  Jons  of  the  Devonian  beds 
of  North  America.  But  wiiai  do  we  know  of  this  earlier 
flora  ?  Almost  nothing.  The  remains  of  pre- Devonian 
plants  now  known  are  SO  obscure  that  little  rdiance  can 
be  placed  upon  them.  Eophyton  is  rejected  from  the 
vegetable  kingdom  by  Nathorst,  and  most  of  the  other 
so-called  Fucoids  of  the  Pal.xozoic  strata  are  of  almost 
eoually  dubious  nature.  V.  here  more  definite  forms  of 
what  may  probably  be  .Marir.c  W^x  do  occur  they  come 
too  late  in  time  to  avail  in  the  construction  of  the  Paleo- 
zoic pedigree.  Even  the  I.iassic  Cr.,'i:  hail(S  bdUnsis  of 
the  Lias  cannot  be  depended  u]ion  with  ab'-olute  cer- 
tainty- It  is  only  when  we  reach  the  Tertiary  age  that 
wc  find  the  Dclesserirc  and  Halymeniles  in  shapes  that 
leave  little  r^om  for  doubting  their  true  nature.  Yet  otti 
French  friends  trust  to  these  dubious  objects  as  heing 
real  Fucoids,  and  as  such,  the  ancestral  predecessors  or 
the  higher  Cryptogams  of  the  Devooiaa  and  Cerbooi- 
ferons  ages.  So  long  as  this  ignoiaace  anil  onccftaintv 
remain,  it  seems  to  me  that  we  eannot  oonstnict,  with 
any  degree  of  probahili^s  the  genealogical  tree  of  Palieo- 
zoic  plant  life. 

As  to  the  many  detailed  conclusions  arrived  at  by  MM. 
Saporta  and  Marion,  I  will  only  refer  to  two  or  three 
statements  in  addition  to  the  more  imj>ortant  ones  to  vthich 
I  have  already  called  attention.  Thus  .Mr.  Gardner's 
abstract  states  that  "eight  still  existing  Diatoms  h.'.ve 
been  discovered  in  British  Coal."  I  thought  that  I  had 
thoroughly  exploded  that  fallacy  in  my  Memoir,  Part  X. 
MM.  Sa|>orta  and  Marion  conclude  that  Asterophyllites 
was  a  floating  or  procumbent  plant  allied  to  the  Equise- 
tacese,  thus  following  M.  Renault  fai  separating  it  from 
Sphenophvllum,  which  tfie  audiors  believe  to  be  a  Rhiso- 
carp  allied  to  Salvinia.  I  see  no  ground  whatever  for  these 
conclusions.  They  further  consider  that  some  of  his 
Calamari.T  ; ;l'(iuisetacea:)wcre  heterosporous.  They  arrive 
at  tliib  conclusion  from  my  discovery  that  Lalamostachys 
Bintuana,  which  I  believe  to  be  a  fruit  uf  an  Asterophyl- 
lilean  plant,  was  a  heterosporous  Strobilus  ;  but  I  wnoliy 
demur  to  the  idea  that  either  the  plant  or  the  fiuit  was 
Ecluisetaceous. 

For  the  reasons  above  given,  I  dottbt  whether  even  my 
valued  friend  the  Marquess  Saporta,  highly  accomplished 
as  I  know  him  to  be,  will  be  able  to  "  make  clear  the  pre* 
cise  lines  through  which  the  evolution  of  the  one  from  the 
other  \i.t.  the  Phanerogams  from  the  Cryptogams]  hat 
been  accomplished."  Wm.  C  WILUAMSOM 

Owens  College,  Manchester,  October  14 


THE   INTERNATIONAL    EXHIBITION  AND 
CONGRESS  OF  ELECIRIUTY  AT  FAR/S* 

V. 

THE  labours  of  the  jury  are  now  finidieds  aad  the  dis* 
tribution  of  medals  took  place  on  October  si  at  the 

Conserv.itoire  des  Arts  et  M<5tiers.  It  is  understood  that 
they  have  t>een  somewhat  liberal  in  their  distribution  of 
honours,  and  have  endeavoured  to  make  things  pleasant 
all  round.  Indeed  the  time  allotted  to  them  for  investi- 
gation being  postponed  for  a  week  at  the  beginning,  and 
afterwards  cut  short  bv  a  week  at  the  end,  was  quite  in- 
sufficient to  settle  the  boming  qnestioa  which  ie  the  best 
of  all  the  electric  lights. 

The  diploma  of  honour  {dipl6mt  d'honneur),  which  is 
the  highest  award  of  all,  has  been  voted  to  Dr.  Werner 
.Siemens,  Sir  WUliam  Thomson,  Mr.  Edison,  M.  Gramme, 
Prof.  Graham  Bd^  Prof.  Hughes,  Prof.  Pacinotti,  Prof. 
Bjerknes,  M.  Gaston  Plants,  M.  Baudot,  and  M.  Marcd 
Deprez,  the  last-named  being  the  inventor  of  a  MStCia  of 
distribution  of  electricity  which  has  found  much  nivour  in 
Paris.  M.  Baudot  is  the  inventor  of  a  r.  u'.siple  printing- 
telegraph.  The  Exhibition  has  been  announced  to  close 
on  November  15,  but  there  is  some  talk  of  a  later  date. 
'CmiMNdftMiMlS 
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During  the  lasrweek  a  bodv  calling  itself  the  K<5union 
IntenutxmaldesElectricieas  has  been  holding  meetings 
in  a  room  granted  for  the  parpose  in  the  £xhibiti9n 
Irallding.  It  la  understood  to  be  mainly  composed  of 
persons  who  felt  slighted  at  not  being  appointed  members 
of  the  Con^Tcss  and  arc  determined  to  have  a  little  con- 
gress of  thc-ir  own  ;  but  their movcmeots  have not attracted 

much  public  atccntion. 

A  t'lis  will  be  our  liit  .11  tide,  wc  will  cmleavour  to  ; 
supplement  our  previous  ac.-ouius  Ijy  some  inforination  ^ 
on  what  mu5t  bt:  re.;  irdcxi  as  the  most  important  of  all 
the  objects  in  the  Exhibition,  namely,  the  miichincs  which 
generate  the  cle  tricity.  Those  which  have  permanent 
steel  magnets  are  few  in  number,  and  the  only  l  iri^c  ones 
arc  the  machines  of  De  Meritens.  These  usually  give 
alternating  currents  but  can  be  made  to  give  direct 
citcrents  m  a  change  in  the  connections.  The  principal 
tfT^  contains  five  Gramme  rings  mounted  on  the  sanM 
axis,  each  of  them  surrounded  by  eight  horseshoe  steel 
magnets  with  their  feet  iiirt-artl.  The  introduction  of 
the  Gramme  rinj;  is  the  chief  difference  between  this 
mn-hine  and  the  old  li^hihouse  machiiu-  of  Holmes. 
The  great  bulk  of  th.:  micluncs  in  the  IIx:ub4ion  are 
dynamos,  in  which  the  whole  current  produced  passes 
through  the  c  ils  of  the  field  magnets,  and  a  large  pro- 
portion of  them  are  of  the  Gramme  type,  generally  with 
one  pair  of  straight  missive  field  magnets  arranged  in 
one  line  above  the  ring,  with  a  pair  of  like  pole >  near 
together  close  to  the  ring,  and  with  another  similar  pair 
bel'  >w  of  opposite  polarity  to  the  first  pair.  The  ring  thu  ^ 
revolves  br:  .' .  rn  two  very  strong  poles  outside  it,  and 
massive  iroi.  j-  .k  pieces  are  usually  employed,  so  -haped 
as  to  embrace  a  considerable  arc  of  the  ring.  These  arc 
the  machines  for  direct  curre  It.  In  the  alternating  cur- 
rent Gr.immes,  the  ring  is  ^encially  broadened  out  into 
a  hiillinv  cyhiiilcr  whose  lengtli  is  ^reat  as  it^  d-a  neter. 
Som-rii  iK'b  this  revolves  between  four  e  aeriial  pole  pieces 
att.ii  hed  to  elcctro-m  ignef.,  and  sometimes  it  is  fixed, 
wh  four  br  >a  1  ele<:lrLi-.ii.!;.;riets  rad  a'in,'  fro-11  the 
commqn  a\is  re\ulve  within  it.  In  some  examples  a  i 
se|i  irate  e\citer  giving  a  d  rect  current  Is  mounted  on  the 
sun'  s  and  and  on  the  same  axis. 

liic  three  firms  of  Sientens  at  Berlin,  Paris,  and 
London  have  a  very  I  ir,;e  and  diversified  collect-on,  partly 
historical,  partly  representing  the  commercial  demands  of 
the  present  day,  and  partly  cmbodyin.;  their  latest  ideas 
for  future  improvement.  The  prevaum^''  pattern  is  the 
well-known  Siemens  direct  acting  machine,  in  which  an  I 
armature  in  the  form  of  a  cylinder,  about  three  times  as  ' 
lonj^'  as  it  is  broid,  roiit!.'^  betwcc  1  two  sets  of  pole-  | 
p  ec'-s,  ojie   above  and  the  other   below,  of  opposite 
pol.it  i(\  prudui  ed  by  the  action  of  four  slraijjht  flat  and 
m.is  i\c  eiectio-niagnct 7.     I'lie  cuil  of  the  armature  is  ■ 
woi:!ul,  .Si  neatly  as  the  prc^eii-'"    I  the  ivle  perm.ts,  111 
plan.-s  containing  the  a\is.  so  that  tlte  wires  cross  one 
anrither  at  all  angles  at  the  two  ends. 

Tte  most  remarkable  novelty  that  stru  us  in  going 
Vrer  their  collection  was  a  machine  in  which  two  arma- 
tures consisting  of  cylindrical  iron  cores,  each  inclosed 
between  four  longitudinal  segmeatt  of  copper,  revolve 
witliia  two  hollow  cylinders  ot  itm,  which  are  the  poles 
of  a  composite  magnet,  so  that  each  armature  is  sur- 
rounded b,  a  pole  of  one  ii.ime.  while  oppusite  polarity 
is  induced  in  ihc  ou'cr  p.irt  ot  t'  e  iron  core.  The  lines 
of  (or-e  tiius  radiate  trom  the  com  non  axis  with  complete 
syminciry,  aiui  ttie  loii^jiiii  iinal  ':op;:crs  cut  these  lines  at 
right  angles  m  e\'ery  position,  "-o  th.i:  the  electro  uotivc 
force  in  each  copper  remuns  can:itant  as  the  armature 
revolves. 

A  peculiar  adaptation  of  the  ordinary  Siemens  armature 
has  been  made  by  Mr.  Ediaon.  The  conducting  portion 
of  his  armature  consists  of  birs  and  disks.  The  bars 
form  theout»ide  of  the  cylinder,  and  the  disks,  wiUi  mica 
between  for  insulation,  are  built  up  into  two  solid  masses 


which  form  the  ends.  The  intervening  portion  ia  0CC1I> 
pied  by  the  core,  which  consists  of  a  thousand  or  moie 
very  thin  disks  of  in»  separated  by  silic  paper.  The 
course  of  the  cnnent  is  nenlythe  same  as  ia  a  Siemena 

armiture,  being  first  along  a  baur,  then  across  a  disV,  then 
back  along  an  apposite  bar,  then  across  another  disk,  and 

so  on.  The  ends  of  the  birs  are  disposed  along  two 
helical  curves  at  the  two  ends  of  the  cylinder,  each  helix 
hiving  two  convolutions.  The  object  of  having  such 
cucssively  thin  iron  plates  i-i  to  promote  rapid  dennag- 
neti nation  and  to  avoid  th.  ■  formation  of  induced  currents 
in  the  iron.  This  monster  machine  has  only  recently 
ariived,  and  is  not  yet  ready  for  action.  Its  arm  uure  (to 
which,  as  well  as  to  that  of  a  sm  iller  machine,  the  abo\'e 
description  applies)  is  about  four  feet  long  by  two  la 
diameter.  It  has  two  straight  and  very  long  Mid  magnets, 
which  are  actuatad  by  a  branch  of  tlie  auua  cuirent  of  the 
machine. 

A  very  common  pattern  of  machine  for  alternating 

currents,  which  one  sees  under  various  names,  has  a 
n  imber  of  tlattish  cylindrical  coils  disposed  in  circular 
fashion  like  the  hul  </{  a  siren,  and  rev  olving  in  siren 
f.ishi  m  between  pairs  of  li^c.i  C)iindrical  field  magnets  of 
more  mass-ve  ap|)ear,in:c,  the  number  of  pairs  of  these 
fi.ved  magnets  bcmg  equal  to  the  number  of  revolving 
ar  natures. 

There  arc  also  some  direct  current  machines  of  this 
construction.  They  can  be  distinguished  by  having  a 
commutator  of  many  SMments  on  which  the  brushes  rub 
to  collect  tlie  currents,  while  the  alternating  machines  ^ve 
off  their  currents  from  two  insulated  riqgs  which  are  not 
divided  in  any  way. 

Last  Satunlay  evening  there  was  a  special  gala  at  the 
Opera  House  in  honour  of  the  Ele:tricarCongress,  admis- 
sion beint;  by  presentation  ticket.  In  addition  to  the 
ordinary  o[H.Tat  c  |>erforinanc.es  there  wa^  a  somewhat 
stilted  poem  in  celebration  of  the  achievements  of  electri- 
city, whi-h  wa>  leal  betsvccn  two  of  the  pieces  by  an 
eminent  conic  iian  ;  and  the  who'-e  pt  rfoi  inance  wound 
up  with  a  grand  chorus  calling  on  the  earth  to  light  itself 
up.  Preparations  ha  l  been  nude  for  illuminating  the 
hou  e  by  electricity,  but  they  were  far  from  complete, 
an  1  gas  was  decidedly  in  the  ascendant  The  place 
where  the  telepboaic  transmitters  are  bestowed  was  easily 
recognised,  there lidng  a  wooden  screen  abtMit  ten  inches 
high  and  six  feet  long  on  each  side  of  the  pronipter'a 
box. 

We  state!  ia  a  previous  letter  that  a  committee  of 
jurors  h  id  undertaken  some  quaatitativc  experiments  on 
the  in  ichtnes  and  lain;.'-..  These  arc  st  II  i;oiiig  on,  and 
will  probably  hi  conttnued  till  the  ExhihUion  closes. 

The  chief  pr.iciical  rcs  ik  ot'  the  Co:igre>.<  has  been  the 
a-ieement  to  .adopt  the  British  Association  system  of 
units,  and  we  understand  that  I'rof.  Everett's  book, 
which  is  the  recognised  exposition  of  this  system,  will 
be  immediatdy  translated  into  French,  German,  and 
lulian. 


THE  IRON  AND  STEEL  INSTITUTE 

ONE  of  the  most  interesting  feiturei  connected  with 
the  recent  meeting  of  the  Iron  and  Steel  Institute  ' 

vra;  the  fact  that  the  Arsenal  authorities  abandoned  at  I 
la<t  the  official  reserve  which  has  so  long  been  com-  I 
plained  of,  and  descended  into  the  arena  of  professional 
discussion  by  reading  papers  on   the   manufacture  of 
ordnance,  projectiles,  small  arms,  and  gun  c.uTia.,'e3,  .ind 
I  su'j.niitinj  them  to  public  criticism.    We  must  specially 
1  congratulate   Col    Maitland,  the  present   distinguished  , 
'  heal  of  Woolwich  .\r,cnal,  on  having  hid  the  cuur.sgc  to 
take  this  Step.    H  s  pa;>sr  on  the  Metallur^jy  and  .Mann 
facture  of  Modern  British  Ordnance  was  extremely  in- 
I  teresting.  Its  production  also  was  well  timed,  cominr  at 
I  a  period  when  the  confidence  of  the  public  was  considar* 
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ably  shaken  in  the  nuMgement  of  the  Royal  Aneoa^  by 

the  bursting  of  the  Thunderer's  38-ton  gun.  CoL  MautliBiid 
reviews  in  succcsiinn  tlie  c.itly  hi  toiy  of  Steel  versus  Iron, 
the  succesaive  inipruvctnenis  in  the  manufacture  of  gun- 
po>\  clc:  ,  the  processes  of  the  manufaccurc  of  the  iron  and 
sieel,  the  building  up  of  the  gun,  and  the  boring  and 
rilling  of  the  barreL  The  paper  concludes  with  a  descrip- 
tion of  some  of  the  special  tooh  and  furnaces  in  use  at 
the  Arsenal  As  regards  the  question  of  powder,  it  is 
satisfiictory  to  find  from  an  official  utterance  that  the 
problem  of  the  proper  action  of  gunpowder  is  at  last 
tlioroa^ily  uadentood.  On  this  point  the  author  states, 
"Whhthe  hi^  dow-buminK  powders  now  used,  long 
heavy  shell  move  quietly  of  under  the  impulse  of  a 
gradual  evolution  of  g  »s,  the  pressure  of  which  continues 
to  increase  till  the  projectile  has  movc-1  a  foot  or  more  ; 
then  ensues  a  contest  between  the  incrca-in^;  volume  of 
gas,  tending  to  rai-e  the  pressure,  and  the  growing  space 
behind  the  advancing  shot  tending  to  relieve  it.  As 
artillery  science  progresses,  so  does  the  duration  of  this 
contest  extend  turthor  along  the  bore  of  the  t;un  towards 
the  great  desideratum,  a  U>w  maximum  pressure  long 
sust&ied.''  To  this  last  sentence  we  call  particular 
MtntiMi,  for  in  the  attainment  of  this  object  by  our 
powder  mnM^Ktaios  Hes  the  wb<de  posuhk  develop- 
ment  of  die  power  of  artillery.  When  die  author  uses 
the  words  low  maximum  pressure,  we  take  it  that  the  ex* 
pres:>ion  must  be  understood  in  a  relative  sense  only,  and 
that  the  m.iximu.n  pressure  should  not  be  high  as  co^n- 
parcd  with  the  mean  ;  what  is  in  reality  the  great  deside- 
ratum is  as  high  a  inaxitniim  pressure  as  is  cnn-.i3tcnt 
with  the  strength  of  the  gun,  sustained  throughout  the 
entire  length  ot  the  bore.  How  far  this  object  is  from 
being  attained  .u  present  can  be  seen  at  a  glance  from 
the  shape  l  [  L  .  j.i  ili^-  most  modern  heavy  gun,  which  is 
very  thick  at  the  breech  and  dwindles  do«n  to  almost 
nothing  at  the  mtuxle,  showing  that  the  pressures  at  the 
breech  are  stUl  far  from  being  sniBciently  sustained.  The 
problem  here  is  mote  one  for  powder-makers  than  artil- 
lerists. The  htter  can  but  indicate  what  is  wanted.  It 
seems  from  ii  priori  grounds  impossible  to  expect  that 
the  solid  jKbbic  powckr  now  in  u-.e,  burning  as  it  does 
from  the  surface  to  the  centre,  can  ever  ^ivc  oif  the  in- 
crcwint;  volumes  of  ^-a^  wanted  in  ord  r  to  t:ll  up  the 
spaces  behind  the  advancing  projectile,  and  ihu;  maintain 
the  pressure.  It  is,  we  believe,  no  secret  that  the  results 
attamed  with  our  home-made  powders  are  inferior  to 
those  furnished  by  the  perforated  prismatic  powders 
made  in  Germany  and  Russia. 

In  deading  with  pare  metallurgical  processes  Col. 
Maitland  made  a  great  mistake  in  not  maldng  himself 
acquainted  beforehand  with  the  name  of  the  inventor  of 
the  process  of  makin.;  s't-el  .idopted  at  the  Royal  Arscml. 
.Neiirly  two  pages  of  ihc  paper  are  taken  up  with  a 
tle-'f  ription  of  the  prwces;  invented  by  Dr.  Siemens, 
which  is  described  in  detail  wichout  any  reference  to  that 
distinguished  engineer,  so  much  so  that  any  uninitiated 
person  reading  the  paper  would  have  inferred  that  the 
process  was  peculiar  to  the  Royal  Arsenal.  It  is  true 
that  in  the  discussion  which  followed  Col.  Maitland  dis- 
deimed  any  originality  for  the  Royal  Arsenal,  but  it 
seemSf  to  say  the  least  of  it»  curious  that  lie  sliould  have 
occupied  so  much  space  in  describing  a  pr<Kcss  which 
was  perfectly  bmiliar  to  everybody  in  the  audience,  had 
he  been  aware  that  it  was  in  use  in  every  civilised  steel- 
producing  countr)  in  the  world.  Of  conise  this  line  of 
conduct  compelled  Dr.  Sieiiiens  to  spea":  in  his  own 
defence,  and  the  stories  which  he  told  of  the  1  onduct  of 
the  Royal  .Xrsenal  authorities  towards  himself  might  to 
have  been  sufficient  to  make  Co).  Maitland  a  hained  ot 
some  of  his  own  predecessors  in  office,  or  of  their  imme- 
diate superiors  in  Pall  MalL  .Not  oni>  has  the  Siemens 
open  hearth  process  of  steel  manufacture  been  eppro- 
priated  wdthout  thuks  or  even  acknowledgment,  bat  on 


a  former  occasion  they  endeavoured  to  imitate  his  re- 
generative furnace  without  his  cognisance,  by  employing 
a  former  draughtsman  in  hi^offi.e.  The  furnace  failed, 
having  cou  the  country  some  thousands  of  pounds,  and 
then,  and  not  till  then,  was  Ur.  Siemens'  help  called  in. 
It  i^  really  time  thai  the  Government  <-l,ii!n  to  appropriate 
all  patents  w:thout  consulting  or  revv.irdmg  the  owners 
should  be  inquired  mto,  for  the  present  policy  cannot 
even  be  commended  on  the  score  of  economy,  for  in  the 
case  in  point  the  blundering  of  inexperienced  engineers 
cost  the  country  for  more  than  the  few  hundred  poinds  of 
royalty  which  would  have  been  due  to  Dr.  Siemens. 

We  ar  c  glad  to  infer  feom  this  paper  that  there  is  some 
hope  that  wrought  iron  will  shortly  be  entirely  superseded 
by  steel  in  the  manufacture  of  ordnance.  Really  the 
caution  in  this  matter  which  has  been  hitherto  observed 
at  Wo jlwich  e.tceeds  the  bounds  of  prudence  and  sense. 
F"or  years  past  the  most  eminent  inctallurrrists  and  users 
of  steel  in  every  branch  of  manufacture  have  over  and 
over  a  :ain  declared  publicly  that  steel  is  in  every  respect, 
iacludmg  ductility  and  toughness,  \'astly  superior  to  iron, 
but  we  still  6nd  at  Woolwich  Arsenal  that  wrought  iron 
is  used  for  all  the  coils  of  a  gun.  AU  that  Col.  Maitland 
can  bring  himself  to  say  on  this  point  is,  "  but  now  that 
the  pressures"  (of  the  powder)  "are  hu^er  sustained,  it 
becomes  advantageous  to  thicken  the  inoa*  tube  of  steel, 
and  it  will  most  likely  be  found  beneficial  tO  support  it 
with  steel  in  place  of  wrought  iron."  We  welcome  the 
coiirkision,  though  we  fail  alto-jether  to  ajiprcciate  the 
soundness  of  the  reasoning  which  has  led  up  to  it  ;  for  if 
it  is  atl'.-;-.nta:t;eous  now  wlien  pressures  are  weak  to  u:e 
the  stronger  and  toucher  material,  it  must  have  been 
doubly  so  when  the  uuernal  strains  generated  bv  the 
powder  were  greater  tiiau  at  piesent.  The  remainder  of 
this  paper  calls  for  no  special  conment  It  is  undoubtedly 
interesting  as  an  official  statement,  but  in  style  it  seems 
to  us  to  betray  the  fact  that  the  author  is  dealing  with 
information  which  he  has  only  recently  ecquired ;  other- 
wise  how  does  he  betray  himself  when  ad-lressing  an 
audience  c  iinposed  twclusively  of  technical  men  into 
duelling  with  miiuitcness  on  .su:h  trivial  details  as,  for 
instance,  the  use  of  soap  and  water  as  a  lubricant  for 
cutting  toils,  in  place  of  oil?  Surely  he  ought  to  be 
aware  that  the  same  practice  obtaiiu  in  Dearly  every 
workshop  in  the  country. 

Of  the  remaining  p.-\pers  read  before  the  Inuitute,  one 
by  the  Assistant-Superintendent  of  the  Enfield  Small 
Arms  Factory  was  a  mere  chronicle  of  the  various  details 
of  the  manufecture  and  inspecdoa  of  Martini-Henry 
rifles  and  bayonets.    Another,  by  Mr.  Butter  of  the 
]  Royal  Arsenal,  was  a  short  acco ant  of  the  application  ef 
I  steel  and  iron  to  the  manufacture  of  gun  c.nrriages  and 
i  slide  .     I  he  last  paper  which  wc  shall  notice  was  by  M. 
I  Ferdinand  t.autier  of  Paris,  on  the  Application  of  Solid 
Steel  to  the  .Manufacture  of  Ordnance  and  Small  Arms. 
'  M.  Gautier  had  already  communicated  two  pa)  crs  to  the 
Institute  on  the  remarkable  Steel  Ca-tings  of  the  Tcrre 
Noire  Comp.tny.    The  peculiarity  of  the  cast  ngs  of  this 
;  Company  is  their  freedom  from  blow  holes,  which  is 
attributed  to  the  rather  considerable  percentage  of 
silicate  of  manganese  used  in  the  manufacture. 

At  Bofors,  in  Sweden,  the  same  process  is  used  with 
perfect  success  in  the  prodnction  of  sted  barrels  tar 
artillery. 

The  following  analysis  is  given  of  the  material 
produced:— 

SiUeoa        ManipiMM       Satptar  Ftao^ 

0-351  •■-  o'S40  —  Traecs  ...  o'Ofa 
0-322  ...  0-613  ...  ova  ...  0*045 
0-183  ...  0360  ...    ox»    ...  0-040 


CaHMn 

0-4S  ... 

o'40  ... 

o'so  ... 


The  tests  of  this  steel,  both  ordinary  tensile  tests  and 
n  guns,  when  fired  with  heavy  proof  charges,  are  stated 
to  have  given  most  satisfactory  results. 
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NOTES 

On  Monday  a  ptdiminujr  mecdqg  wtu  held  in  tb«  Muitiou 
Hone  in  fDrOenmoe  of  the  fdiane  of  die  Intcnuitional  Elec- 
trical Exhibition  which  it  is  proposed  to  hold  at  the  Crj-'ital 
Pklace  on  a  very  large  scale  in  the  winter  months.    There  were 
present,  among  others,  Mr.  William  Spottiswoodc,  Mr.  John 
Holing,  M.P.  (one  of  the  Lords  of  the  TkcMOiy),  Mr.  Hun^o 
M^Geoige  (Cbdraan  of  die  CrftM  Pakce  Compiiqr).  Capt. 
DouglasGaltr.il,  C.B,,  Dr.  Gladstone,  F.R.S.,  Col.  Gouraul, 
Dr.  J.  HopkiiLson,  F.R.S.,  Mr.  C.  V.  Walker,  F.R.S.,  and 
many  more.    Mr.  Mango  M 'George,  in  moving  the  appointment 
of  an  influential  honorary  oooacil  to  advise  with  ibe  durecton  of 
the  Cryilal  Pahee  ia  carryhug  out  the  proposed  eahlbitioii.  laid 
that  no  efTort  should  lie  wanting  on  their  part  to  maVe  the  scheme 
a  great  scientific  and  commercial  succe^j;,    TTie  honorary  council 
wa>  f  irmed  i  f  thu  *■  pre  cut,  ;in<l,  am. aiij  others,  the  Lord  .Mayor 
Elect,  the  President  of  the  In  tiiute  of  Civil  Engineers,  Dr.  C. 
W.  Siemou,  Prof.  Adams,  bir  H.  Cole,  Prof.  Fteemins  Jenkin, 
Mr.  W.  Crookc*:,  Sir  £.  J.  Keed,  M.P.,  Sir  Edward  Watkin, 
M.  P.,  Sir  Herbert  Sandford,  and  mar.y  more.  Major  Flood  Page, 
the  manager  of  the  Cr)-  tal  Pabcc,  rc.id  a  rcjxirt,  which  st.ited 
that  communicatioiu  h.ive  been  opened  wi'h  the  leading  exhi- 
VlHan  at  the  Electrical  Exhibition  in  Paris,  and  with  others  who 
have  made  the  development  of  electricity  their  apeefad  study  ; 
and,  although  but  a  very  short  period  his  elapsed  since  tibe  first 
Meps  were  taken,  the  rcspmscs  have  been  such  as  to  render  it 
certain  that  an  effective  and  varied  display  will  be  made  at  the 
Crystal  Palace.    Most  of  the  bot-known  syatems  of  electric 
lighting  will  he  represented— «ni(ing  othcn,  the  Sicmcai,  Rru-h, 
Britldi  Eleelrle,  Eieeirle  light  and  Fower  GencratorCompany's 
system!,  the  Joel,  Pilycn,  Kdi'on,   Swan,  Maxim,  Weston, 
Lonlin,  KapietT,  and  Gerard  li;;hts  ;  and  various  new  lamjis  will 
be  exhibited  for  the  fint  time  in  public.   The  storage  of  elec- 
tricity will,  it  ii  hoped,  he  ilhutiated  by  Faure'i  and  De  Meri- 
tcBi'  scoottdarybatteriet,   Teleptumes,  which  are  not  nearly  so 
much  use'l  i:i  l'-ip;lniid  a    el  kwlirrc,  will  he  strongly  rcjirc- 
sentcd  ;  and  ti;e  various  api  1lv..i';uii ^  uf  electricity  as  a  motive 
power  will  be  seen  in  Trouvc's  !'  ;Us  n-  d  other  interesting  ex- 
hibits.   Many  eminent  Kieotific  men  have  expressed  great 
{ntemt  in  the  mdertaking^  ud  tatend  to  benme  eahibiiori. 
Colonel  Gouraud  promised  all  the  help  of  hi!^  fellow  -country, 
men  towards  the  success  of  the  Exhibition,  which,  though 
following  that  at  Paris  very  sharply,  might  be  more  attrac- 
tive to  American  exhibitors,  for  it  would  be  one  stage 
Minr  home,  and  its  arrangements  would  be  condncted  in  a 
language  which  the  cnhihtom  could  nndentand.   Capt.  Galton 
expressed  a  hope  that  miiitaiy  and  nbmarint  electricity  woald 
be  iultably  and  aJciiuately  represented  on  the  occasion.  Sir 
Janes  Anderson  aUo  ^upiwrted  the  proposal,  which  was  carried 
UUininoW'ly.     Major  Flood  Page  then  read  a  nsum{  of  the 
■naqgcnents  for  the  exhihiiion,  vthich  stated  that  the  principal 
objects  to  be  admitted  were  comprised  bi  the  followini;:— 
Apparatu-  used  for  the  pro<luction  and  tr,in~mi^  ion  of  electricity ; 
magnets,  natural  and  artificial  ;  mariner:.'  compa^sses  ;  applica- 
dons  of  electricity — to  telegraphy  and  the  transmission  of 
Moadi^  to  the  prodnction  of  heat,  to  lighting  and  the  production 
of  l%ht,  to  die  serrioe  of  lijhthoosea  and  si^ali),  to  apparatus 
giving  warn-ng,  to  mine-,  railways,  and  navigati"!),  to  military 
art,  to  fine  arts,  to  galvano-pla^iic,  electro-chemi-'tiy,  and  to 
dMmieal  VX*,  to  the  production  and  tnuumission  of  motive 
pMrer,  to  mechanical  arts  and  horology,  to  medieiat  tad  surgery, 
to  astronomy,  meteorology,  geodesy,  to  agriculture  (ia  its  appli- 
cation tu  indu  tries),  to  apparatus  for  registering,  to  dome-tic 
uses,  lightni  g  conJuctor~.    Major  Page  e.irne»lly  hoped  that 
Mr.  Fawcett  would  allow  the  Post  Office  exhibit  at  Pari*  to  be 
slwwa  at  the  Ciy>tal  Palace,  and  that  Mr.  Cbi)dcr.<i,  as  Seactary 


of  State  for  War,  would  give  aid  to  experiments  in  electricity  as 
appBed  to  mOilary  pvposea. 

At  the  fir»l  meeting  of  this  session  of  the  Birmingham  Pliilc- 
sophical  Society,  the  Kcv.  H.  W.  Crosskcy  (secretary)  read  the 
annual  report,  in  which  it  was  stated  that  the  Council  last  year 
reported  that  Dr.  Gewge  Gore,  F.R.S.,  had  accepted  the  pa» 
tion  offiared  Mm,  and  that  the  amount  of  150/.  per  annaiD  bad 
been  all/itted  to  him  in  order  that  he  mi-ht  have  greater  facilities 
for  continuing  in  Birmingham  his  origin.-il  rcsearche<:.    L>r.  Oore 
had  forwarded  a  report  stating  that  since  he  had  been  intrtisted 
with  grants  from  the  Burmingham  Endowment  of  Keacarch 
Fund,  he  had  made,  pardy  with  the  aid  of  those  grants,  the 
following  researches  in  physics  and  chcnii-try,  which  had  bcoi 
communicated  to  the  Roval  S  ocicty,  an  1  pubiishc<l,  as  follows 
Thermo-electric  behaviour  of  aqueous  solutions  with  platinnm 
electrodes ;  influence  of  Voltaic  correnta  on  the  djAniiCTi  of 
liqnidi ;  cupetimaati  on  deelile  oamoae  1  phenomena  of  tbe 
capillary  dcctwiCBpe  \  eleetric cairents  caused  by  liquid  diflusion 
of  osmose  ;  influence  of  Voltaie  currents  on  diffusion  of  liquids  -, 
and  phenomena  of  the  capillary  electroscope.    He  hoped  before 
long  to  submit  to  the  Philosophical  Society  an  original  communi- 
calioo.   In  additian  to  the  before  mendonai  researches,  and 
as  an  entirely  separate  matter,  be  had  been  aiding  the  cause  of 
original  research  by  preparing  for  publication  a  small  book  on 
"The  Scientific  Basis  of  National  PkacrMi,"  and  it  waa  now 
being  I'rintcd. 

A  .NEW  ioolo^ical  station  is  to  be  Citablishcd  at  Banyals  sur- 
.Nler,  on  the  Mediterranean,  at  the  end  of  the  natural  prolonga- 
tion of  the  mole  at  the  beach  of  Fontaole.  The  buildiag  will 
be  of  considerable  siie,  have  semal  apariownls,  and  be  well 

lighted.  It  is  expected  th.if  :'.<•  lil  orafi  iry  will  Ivc  ready  for  work 
by  January.  M.  Lucajc-Duthicrs  intends  ti  illuminate  the 
aquarium  by  electricity.  This  station  will  really  be  an  annexe 
to  that  at  Roscoff,  permitting  the  study  of  marine  soology  to  be 
carried  on  b  «inler,  when  it  has  often  to  be  flatpcnded  on  dw 
colder  coast  of  the  .Atlantic  The  municipality  of  Bauyuls, 
mostly  very  bumble  individuals  living  in  an  out-of-the-way  place, 
have  lent  ooidHd  and  sabstaatial  svpport  to  Ae  cotarprise. 

The  arrangement--  f  jr  the  fc-tival  in  honour  of  the  twenty- 
fifth  anniversary  of  Vircbow's  appointment  as  Professor  to  the 
University  of  Beriin — an  annivecsary  which  coincides  with  Ina 
siitieth  Urthdtqr-  are  nor  bein?  made,  we  lean  from  the  Zaisoaw 
An  infhiential  committee,  comi'nsing  the  names  of  Prof.  Bastlaa, 
Director  of  the  Royal  Ethnological  Museum,  Town-Councillor 
Friedel,  I'rof.  Kuster,  Dr.  Voss,  Hcrr  Hitter,  &c.,  have  asked 
permission  of  the  Town  Council  to  grant  the  u^e  of  tbe  laiga 
hall  in  the  Rathhaus  and  to  defray  die  cost  of  the  decorations, 
as  on  tbe  occasion  of  the  banquet  to  Dr.  Sdiliemana.  Thet^th 
of  November  has  been  fixed  for  this  festival.  The  most  interest  - 
ing  part  of  the  proceedings  will  be  the  handing  over  to  Prof. 
Virchow  the  title-deeds  of  a  new  institution  to  be  devoted  to  the 
prosecution  of  scientific  researches  especiaUy  relating  to  aalhro. 
pology,  of  wMdi  he  will  have  the  ftiU  oontnil.  As  a  poliridu, 
an  anthropologist,  and  an  antlqa.irian,  no  less  than  as  a  patho- 
logist. Prof.  Virchow  h.i^  claims  not  on  Germany  alone,  but  on 
the  whole  of  civili  ed  hunanily ;  and  wa  heartily  join  ia  the 

I  desire  to  do  liim  iuiiour. 

The  fir^t  gcner.d  meeting  of  the  London  Sanitary  Protection 
Associmion  was  held  on  Tuetday  at  tbe  .Society  of  Aru, 
Adclpbi,  Prof.  Huley,  die  {maiden^  in  th«  chair.  Mr. 
Hohnes,  tbe  trea«nrer,  stated  that  tbe  Assodation  had  been  in 

operation  only  for  a  lew  muutJis,  and  for  a  ccriain  portion  of 
that  time  its  action  had  been  suspended  by  legal  difticulties. 
The  nttmber  of  mcuiher-  enrolled  up  to  the  15th  of  thi*  month 
waa  lafi^  the  total  contributions  together  with  a  loaa  of  100^ 
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frooi  Prof.  Jenkin,  fur  the  purpote  of  Adverdsfaif  ud  ataning  the 

Association,  was  391/.  iij.,  and  the  total  expenditure  346/.  3/.  6./. 
ProC  Huxley  said  that,  to  put  it  briefly,  the  A^^ociatinn  was  a 
cooperative  &torc  for  the  i^upply  of  good  mdvice,  and  the  modest 
•neeest  which  had  hitherto  attended  it  was  ««i]r  likely  due  to  the 
antipathy  inherent  in  hnnan  natiuw  to  tbe  neeptioB  of  good 
advice.  Their  good  advice,  however,  had  this  peculiarity — that 
they  did  not  cxjiect  anybody  to  take  it  unless  be  liked.  Hi-s 
interest  in  this  As-.ocuitiuu  cam;  from  the  remote  connectiua 
he  once  had  with  medicine  and  hygiene.  Whatever  tuipi- 
cka  dS  knowledge  he  ever  potseisad  had  led  hin  to  the  co» 
viction,  strengthened  by  every  day's  experience  of  life,  that 
when  we  aggt^ated  close  upon  4,000,000  of  people  on  some- 
thing lc£-s  than  fifty  i-quarc  ujik-,  if  we  did  not  take  care  we 
•hould  be  desolated,  not  like  old  London  by  the  plague  or  black 
death,  but  by  those  other  forms  of  disease,  as  fatal  in  their  way, 
which  have  the  tcniUe  peeaUaiitjr  of  hdt«  easUy  dimiminated 
by  the  means  we  look  to  get  rid  of  Ubim,  wlcst  those  Bwam 
w  ere  jierfect.  Di.'agreeable  as  the  old  cesspool  system  was,  it 
wa-s  attended  with  very  Uttle  danger  compared  with  that  which 
waited  npon  the  water  sewage  system  if  that  system  was  imper- 
fect, for  then  it  was  an  adinirably-coDtrived  airai^cHneot  for 
distribnting  disease  and  death  m  oar  own  hooaes  and  fai  the 
houses  of  ]>cople  ^^ho  lived  adjacent.  There  were  two  ways  of 
meeting  the  danger.  Une  was  by  the  action  of  Government  in 
some  shape  or  other ;  but  in  Englar  d  no  une  would  tolerate  the 
iatnuko  of  Govcnnwnt  officials  for  tbe  piii|iosc  of  knocking 
abottt  and  looking  Into  everydiing^  and  berfdes,  fbe  eicpeBse  and 
difficulty  of  working  such  a]system  would  put  it  out  of  the  range  of 
the  practicable.  The  other  way  was  to  meet  the  danger  V>y  means 
of  tho'c  who  supplied  a  gojd  report,  yuch  as  tlu»t  AsMic.ition 
would  do.  Tberefoire  it  was  for  the  public  good  that  the  Asso> 
dalion  sbonid  become  a  greet  one,  and  its  work  be  carried  out 
as  widely  as  i^ossil  lr. 

The  success  which  has  attended  Dr.  Vines'  EnglUh  edition  of 
Pnf.  Pnaini  "Elementary  Test-Book  of  Botony  "  has  induced 
tbe  pnbUsfaer%  Mcura,  W.  S»ai^  Sonncn<chetn  and  Co.,  to 
arrai^  for  a  eorapoaion  Tohnne  on  toology,  viz.  an  Kn^tli^h 
adaptation  of  Prof.  Claus's  "Handbuch  dcr  Zoologie,"  which 
Mr.  Adam  Sedgwick  of  Trinity  College,  Cambridge,  has  under- 
taken to  make.  Hitherto  this  work  has  appeared  without  illus* 
trations  in  Germany ;  hot  for  the  present  edition  between  500 
and  6oo2dniwings  have  been  iKeparrii  by  Prof.  Clans  himself. 
The  book  is  announced  to  appear  next  spring.  We  learn  also 
that  Dr.  Vines  has  undertaken  for  the  .^ame  firm  a  "  School 
Botany,"  covering  the  ground  commonly  taken  up  in  the  school 
cooiK.  The  fanportant  treatise  on  the  "Theocy  and  Practice  of 
tlie  Microscope,"  Ity  Professors  Naegdi  and  Schwendcner, 

which  Messrs.  Sonnen.'clicin  ami  Co.  \\^\r  h.i;!  :ii  ihc  jircss  for 

the  poit  three  years,  has  at  length  reached  cuuiplction.  It  is 
nnnoiinccd  fmt  isme  neat  nontb. 

I  r  is  stated  that  the  Report  of  t!ie  Commission  appointed  in 
1S79  to  inquire  into  the  saniLiry  condition  of  the  cemeteries  in 
and  around  Paris  negatives,  generally,  the  poiiular  Ijclicf  in  the 
noxious  influences  of  great  burial-places.  The  composition  of 
tbe  air  in  the  cenMterie>,  aocofdnig  toM.  Sebntaeabeiscr,  is  not 
dLtingnishablc  from  that  of  arable  laiids. 

Under  the  title  of  "  Prehistoric  Devon"  (the  opening  address 
«r  die  seventieth  sesrfon  of  tbe  Pfynotidi  Imtitntlon),  Ifr.  R.  N. 

M^'orth,  tlie  pre  ident,  ha-  brought  toBetbcr  in  an  interestfaig  fonn 
many  valuable  data  and  Rfeienees  on  tbe  snbfect  from  all 

Ih  No.  9  of  the  Ckrytttnthtmum,  the  monthly  maga/inc  for 
Japan  and  the  East,  to  which  we  have  already  referred,  pubUslied 
in  Yokohama  (London  :  Trubi.cr),  t'.ere  is  the  the  first  instal- 
BKnt  of  a  useful  vocabulary  of  Aino  w  ords  by  Mr.  W.  Deniqg, 


Hiss  E.  A.  OnvcRon,  andioreis  of  the   Hannal  of  Injnrioes 

Insect .,"  delivered  a  lecture  on  Thursday  aftcrncKjn  to  the  students 
of  the  Koyal  Agricultural  College,  Cirencc>ler,  on  the  methods 
of  investigating  attacks  of  injects  on  crops,  and  the  general 
treatment  to  be  empkiyed.  The  lecture  was  profusely  illastraled 
fay  enlarged  diagrams,  and  was  enttwslettiaJly  nerited  by  die 
students  and  their  friends.  Thekctorewillbe  pnhlished  infiiU. 

The  death  ii  annonneed,  at  the  age  of  fi^Mbree  years,  of 
Mr.  James  Craig  IRven,  enrator  of  the  Hull  Botanic  Gardens. 

The  Abb^  Moigno's  journal.  La  Momda,  has  again,  we  are 
glad  to  notice,  passed  successfully  through  a  cri  1^.  A  fresh 
Start  has  been  made,  the  old  title  "  Coamos "  becomes  more 
peoadacat,  and  a  bright-coloured  OOVCT  btt  been  added.  Better 
paper,  more  illustratiotti»  and  re-arrangement  of  Batter  will,  we 
trust,  procure  the  jounal  incnnaed  support 

At  die  meeting  of  the  Institnlion  of  Medwnical  En^ncen 

at  the  Memorial  H.1II,  Albert  Square,  Manchester,  to  morrow, 
the  following  pajjcrs  will  be  read  and  discussed  : — -On  15f  -.-cmcr 
Steel  plant,  with  special  reference  to  the  Erimus  Works,  by  Mr. 
C.  J.  Copeland  of  Barrow-in-Fumess ;  on  compres&cd  air  upon 
tnuBwqr*,  by  Mr.  W.  D.  Scott-Moaoieir  of  London ;  on  meters 
for  registering  satali  flows  of  water,  by  Mr.  J.  J.  lykr  of 
London. 

J.  B.  LimNCOTT  ARO  Co.  Iiave  in  tbe  pren  "The  Hooey* 

Ants  of  the  Garden  of  the  Gods,  and  the  Occident  Ant?,  of  the 
American  Plaim,"  by  the  Rev.  Henry  C.  McCook,  D.D. 

A  VIOLENT  shock  of  earthquake,  lasting  three  seconds, 
eeenmd  at  Afmm  at  10  pA  on  tbe  sjid  iait 

La  NatHu  of  October  22  has  a  long  article^  widi  BtCfMOopiaal 

illustrations,  on  the  drinking  xvater  of  Paris. 

Some  interesting  facts  are  bronght  out  in  a  paper  by  M.  C. 
Nidien  of  ChrisHairia  on  die  bnproiioB  pradneed  upon  aaimals 

by  the  resonance  of  the  vibration  of  telegraph  wires.  It  is  found 
that  the  black  and  ^ecn  woodpeckers,  for  example,  which  hunt 
for  insects  in  the  b.irk  .imJ  in  the  heart  of  decaying  trees,  often 
peck  inside  the  circular  hole  made  transversely  through  telegraph 
posts,  ftneratty  near  the  top.  The  phenomenon  Is  attributed  to 
the  resonance  produced  in  tbe  post  by  the  vibratiOB  of  the  win^ 
which  the  bird  mistakes  as  the  result  of  the  operations  oF  wotms 
and  insects  in  the  interior  of  the  post.  Every  one  knows  the 
fondnc5.s  of  bears  fur  lioncy.  It  has  been  noticed  that  in  moun- 
tainous districts  they  seent  to  mistake  the  vibratory  sound  of  the 
telegraph  wires  for  tbe  frateful  humming  ol  bees,  and,  nisbing' 
to  the  post,  look  about  for  the  hive.  Not  lindmgit  on  tbe  pott, 
they  scatter  the  stones  at  its  1  a.-c  which  hel]>  to  su]  j-ort  it,  and, 
disappointed  in  their  search,  give  tbe  post  a  parting  ])at  with 
dieir  paw,  thus  showing  their  determination  at  least  to  kill 
any  bees  that  m^ht  be  about  it.  Indi^otafale  traces  of  bean 
about  prostrate  posls  and  scattered  stones  proTe  that  tUs  really 
h.ippcns.  With  regard  to  wo!vc!i,  again,  M.  Nicl  -cn  tate^  that 
when  a  vote  was  asked  at  the  time  foi  tlic  fir.-t  great  Iclcgraijh 
line--,  a  member  of  the  Storthing  said  that  although  his  district 
had  no  direct  interest  in  the  line  proposed,  he  would  give  his 
vote  in  its  ftvoor,  beeanae  be  knew  the  Ibica  waaM  drive  the 
wolves  from  the  districts  through  which  they  passed.  It  is 
well  know  n  that  to  keep  off  the  ravages  of  hungry  wolves  in 
winter  the  farmers  in  Norway  Kct  up  poles  connected  together  by 
a  line  or  rope,  under  which  the  w  olves  would  not  dare  to  pass* 
•*  And  it  Is  a  fact,"  M.  Nidscn  alateib  '*  diat  when,  twenty  or  amn 
years  ago,  telegraph  lines  were  carried  over  the  mountains  and 
I  along  the  valleys,  tbe  wolves  totally  disappeared,  and  a  spcdmen 
I  is  now  a  rarity."  Whether  the  two  circumstances  are  Ci— illy 
I  connected,  M.  Nielsen  docs  not  venture  to  say. 


Digitized  by  Google 


6t2 


NATURE 


\Pct  27,  18S1 


W*amiiiignBedtlMt  dM  Uito  of  pitpcn^  Ad,  »ppeiidcd  to 
Ifr.  C  K.  M HklHni't  <'fUy  tmci  Woik  of  lb*  Gcogmpbical 
Society,"  referred  to  ia  OOT  iMdlBg  Utklecf  bit  «ed^  BOt 

compiled  by  Mr.  Kye. 

The  additions  to  the  Zoological  Society's  Gardens  during  tlic 
pait  week  incluiic  a  Macarjuc  ^^onl^ey  i^Miuacus  (ynomc'giu  I  ), 
from  India,  prcseoted  by  Mr.  G.  K.  J.  Glennie;  a  Khe  us 
Mookey  (Uatacus  arytkrmu  9 )  from  ladk,  prwated  by  MUs 
RklMldHn}  •Malbraack  Monkey  [Crrcopithnus  cptMttusi) 
from  West  Afnca,  presented  by  Mr.  J.  I\i{>c ;  a  lUack-faced 
Kangnroo  [Afarrof'ii!  mrhnc^ps  I)  from  .Australia,  presented  by 
Miss  Drax  ;  a  Black -headed  CiuU  (Lartis  riJihunJuj),  Kuropean, 
prcaented  by  .M.-i  ter  Rcw-  Lloyd ;  two  Common  Kestrels 
(TtmMMMnAw  (^mdarim),  Britiab,  presented  bjr  Maiten  John 
and  CInrlea  Gedfrejr ;  a  Snow  BtmHng  {Flertrvfhann  mholU\, 

North  I''nr  ;'-.Mn,  j  rccntcd  by  Mr.  II.  A.  M.-ir-ihcr,;on  ;  a   

Monkey  {AlMiiKUj,  *p.  inc.  i)  froni  llaiium  Island,  (!hina, 
dcpo-itcil;  a  Sooty  Mangabey  (CtniXibus  jHUgitwius  i  )  from 
We»t  Africa,  as  Ariel  Toucan  fjiam/kattot  arit/)  from  Bnuil,  a 
Naiked-fbotcd  Owkt  (AtAtiu  inwftia),  EmptMa,  an  Omamenlal 
Hawk  Ea^lc  {Spixa/tui  ortuUis),  a  Black  Tortoke  ( 7<j/ki/«  tar- 
imaria),  an  Argentine  Tortoise  {TesfuJ*  argenlitia)  from  S.  uth 
Atiiciici,  tw  o  Radiated  Tortoises  (7>j/«i/<j /  from  Mada» 

gascar,  purchased ;  a  Gainwrd's  Kat  Kangaroo  i^i/y/niffjmnm 
gtdmaniH,  bon  in  the  Gardeof . 

0(/Ji  ASTRONOMICAL  COLUMN 

Comet  1881  /  (Pen.ntng).— From  tbe  cfemenlabf  tbeoibh 

of  thb  comet  it  Ls  evident  that  it  was  a  much  more  coo- 
spicuous  object  about  the  time  of  perihelion  pi;>U!>ge  in  tbfe 
ndddk  of  Sacplember,  than  when  it  ii-n*^  drrccted  by  Mr.  Dennin); 
on  the  momiaf  of  October  4,  an  I  .1-  i.^*.  having  been  ^^oooer 
discovered  can  only  be  attributed  to  itic  general  prevalence  of 
clouded  »kie3  in  Sep'ember.  Mr.  Denning  writes  «•  (Itat  from 
September  2  to  29  he  could  not  make  a  ringle  ob«ervalion  before 
sumve,  owing  to  cU-ndy  weather,  but  that  on  the  momingit  of 
September  29  and  October  1  he  mi«<ed  the  comet  "  in  some 
wnaccountable  manner."  The  comet  ha«i^  escaped  in  Sep- 
tember,  the  sy.stcua  ic  examination  of  the' sky,  which  is  now 
pursued  by  him,  is  thus  explained. 

It  ought  now  to  be  (x>>.Mble  tu  decide  by  calculation  ffon) 
accurate  po-it-ons,  whether  the  comet  be  one  of  >hort  period  or 
not.  Tbe  resemblance  of  the  orbit  tu  that  of  the  fourth  comet 
of  1819  has  been  pointed  ouL  'I  bat  cumet  was  nndoubtedly 
moving  in  an  elliptical  urbit  of  very  liuiiterl  ilimeniiions  :  a  com- 
julation  founded  upon  a  new  reuuc(i  >n  of  the  ob  ervations 
made  at  the  Obw-rvaiory  of  Paris,  which  alone  are  precise 
enough  for  the  i  ti-po  c,  has  Ic^l  Mr.  Hind  to  a  period  of 
revolution  of  5"I55  year-^,  which  is  'otnc«h.it  longer  than  that 
AaAmmmA  by  Ericke  in  1S20  fr^'in  the  »ame  observations  as  they 
were  published  at  the  time  by  liouvard.  At  ihu  previous 
aphelion  ]ias.sa;^c  in  1 8]  7  the  coit.et  would  pass  in  do  c  pioxi- 
niily  to  the  ]>I.inct  Jupiter,  and  C'  nsideruMe  jifrlurhalions  n.ay 
have  then  oteurred.  In  the  intcrv.il  l  t•t^^^•en  the  penlieli  n 
pa>sage  of  the  comet  'if  1819  and  th.it  •  f  Mr.  I  cnnin^'>  ci  met 
there  are  twelve  [leii^Kls  of  5' 151  je.ir^,  ami  the  comet  ould 
again  be  sfrcntly  liisluritd  by  '.uiute^'  nc.'.r  aj  hcUon  in  1853,  o 
that  it  is  ;Mssil  ie  to  explain  to  a  prcal  cxt>-nt  the  (lifTereiiCes 
between  the  1  rbits  of  iSip  and  iSki,  but  ihat  the  p-criftlof  revo- 
lution should  I  ot  have  ui  ilerjji  nc  material  altcratio  1  a'  ih  -  '^.imc 
time,  may  pe'ha;!-  be  considered  a-,  an  a' j^unient  aj^iji^t  theiilenii  y 
of  the  comets.  However,  ns  we  ha\  e  m  iaiate  l,  the  <jui  lion 
should  M  on  he.  deeded  bv  diicvt  ecilLulRtioii.  I  eS'-  than  a  fort- 
night's observations  have  I.cef.  shuv  ;.  in  11. ore  cases  than  i  lie  to 
be  sxifticicnt  to  t;ive  ]  rciv  tlo  c  ap|ir..)iiu  atimis  to  the  periods 
of  C'  mit-  ni'ivii  ni  n  all  el!i;,i  c^.  as  in  the  ta  c  of  De  V'ico's 
coxet  of  iS.j.j,  UiT  which  from  01  ly  cij^ht  days'  ohservalior.s  M. 
r aye  inferred  a  rev- lution  of  5'15  yean«,  the  correct  one  iKiiii; 
5*46  year.s  or  that  of  Bror  cn's  ci  n.et  at  its  first  appearance  in 
1S46,  Mhen  from  ten  il.ivi' ul  erv.ni-n  .  Mr.  Hind  assigned  a 
rcvi  luticn  of  5'5I9  Mar  ,  the  tiue  ••ne  bring  S'5''9  y'^^'^^- 

The  fi.lli.winj;  ;  o-;-ioir-  of  Mr.  1  LiiiiinK's  comet  rrc  fr  m 
an  epbemeris  calculated  by  Dr.  Oppenhcim  for  Berlin  mid- 
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The  in*en-ity  of  light  eo  November  9  is  lea  tfaubalf  that  on 

the  dajr  of  disGoveiy. 

RntCHKL'a  *'GA«Mnr  Siotn."— Thu  mtabk  itnr,  the  ^ 

require  more  regnlMr  OlKCr* 
iiatein«m!>,  it  naa  of  ftnte 
eMrring  die  attention  of 
one  of  onr  nwny  ■umleini.  No  doubt  intiafia* 
obatrvatioas  an  nttended  nidi  eonie  difBculty  from  tbe 
oolonr  of  die  star,  but  on  that  nceoont  the  retutu  of  a 
observer  may  peruqie  be  deemed  more  teliaUe.  Mr.  Webb,  in 
tbe  new  edition  of  U*  "Celestial  Oijcett  for  Common  Tcie> 
ifcopes,"  assime  it  a  period  of  five  or  sue  ycen^  which  i^  a.<  or- 
edly  a  mistuie.  It  has  been  iaelndwl  amongst  the  irregular 
variable*,  and  iu  period  may  be  nsaally  aboot  430  da)-s,  in.stead 
of  .several  years.  Aigelander,  as  an  spprozimaii  n  to  tl.e  periud, 
gives  431*8  days,  from  observations  Mtween  1S4S  and  1S63,  bat 
there  are  very  material  perturbations.  He  con^'idered  that  the 
period  of  increase  of  bnghtne<s  is  greater  than  that  of  decranae 
in  tbe  proportion  of  4  to  3.  I  he  po  iiion  of  m  Cephcl  for  ttta 
U  in  R.A.  2ib.  39m.  S37S.,  Ded.  +  S**  14' 

lliis  ttar,  which  was  not  observed  by  1- Lim-teed,  vs.  the 
first  of  Ptoleoiy's  J^io^>^T«<,  under  the  c onstelUtii  n  Ccpl  ci  >, 
which  he  places  iu  13*  40^  of  Pisces  v  ith  O4'  n  .rth  lathudir. 
Tf  ve  carry  back  the  position  of  the  variable  star  ft'om  tbe 
second  Kadcliffe  catalog  to  tbe  reputed  epoch  of  Ptoleaqr'a 
catalogue— tbe  first  jear  of  Atilonina«,  or  A.D.  138— we  find 
its  longitude  to  be  m  14°  16'  of  I'isccs,  with  ncrlh  latitude 
64*  7',  so  that,  as  was  first  »hown  by  AKclandcr  (AUnm,  A'aek. 
Er^UMgrA^  the  identity  b  hejrotid  doubt 


GEOGRAPHICAL  NOTES 

The  St.  f'eter^burg  Cnrre- inmrieiit  of  the  Jimfs  HTite*  as 
folKjws  : — The  qucstn  n  of  the  exisic  ce  f  viilcuh  es  in  Central 
As  a,  C5|)<-C!ally  on  the  KuUja  frui.lier,  ha  il.vay  been  a  rriatter 
of  doubt  ana  d  scu  si  .11  am  .n;^  ht'oloj^i  ts  and  Russian  explorers. 
The  Gi  vcrn'  r  if  St  ii  irctcl  in-1-,  den.  Kolpakofsky,  had  already 
titled  I  ui  ex-fdri  >\  s  to  .scit!c  the  <;u< »;ion— once  in  iS?^ 
and  aj^.iiii  111  1879  ;  b\a  oitiii^  !o  the  diliicultics  of  reaching  the 
wountaiiis,  V.  li  Ji  the  Lhiie-e  C'^n  uler  inipas.sable,  and  al^o  to 
the  di  Oilier-  wh.eh  "ere  then  lakiig  place  in  Kashgar,  both 
ex;  cdili<in>  s^ere  nusuctes  fub  'ITiis  year  General  KoliJakofsly 
aj;ain  wt  hinisfh'  to  the  ;asl. ,  ard  iiovs  re;  or"s  that  he  hats  at  last 
dl^co\c'e•i  the  p.cr|  elu.il  I'ne's  in  the  Thian  Shan  range  of  numn- 
tains.  He  tele^ra,  lis  that  the  mi  u  ta  n  Bai  Shi*  has  been 
found  twelve  n.iles  nrrlh  cast  of  the  C  ity  of  Kul^ja,  in  abasia 
surrounded  liy  the  massive  Ailai.  Mi  uutain*^,  and  that  the  fires 
Mhich  have  been  bnmii  g  there  from  liinc  immemoiial  ant  not 
volcanic,  Imt  proceed  from  bmnin;;  coal.  On  the  sides  of  the 
moui>'idn  there  are  caves  emitting  snsoke  atid  fulphurou?  gas. 
Ihc  Offituil  A/tssrti^n;  referring  to  this  interesiing  txlegraai, 
observes  that  the  question  as  to  the  exirtence  of  vol^nic  tarna- 
tions in  Central  Asia,  uhich  has  so  long  agiiated  the  hurned 
world,  ia  now  irrevocnbly  decided  in  the  negative,  and  bears  the 
testimi  iiy  ot  many  lvu».»ian  explorers.  Mr.  Svhnyler  alee,  in  his 
"Turkistan,"  mentions  that  these  p'Frpetiml  fine  in  ihemonn- 
lai'is  referred  to  by  Cninese  historians  «en  coDiiderad  by 
."^everticofr.  who  explored  the  region,  M  beine  caaaed  by  the 
Ignition  of  the  .<icanis  of  coal  or  the  carburcttcd  bydnstn  gas  in 
the  senm*.  The  same  authnr  fvirther  ucniiani  that  C^Pt* 
Tosnofskey,  another  Russian  cxp>lorcr,  wax  told  of  n  ^^lee  ta  the 
neighbourhood  from  which  Steam  constantly  roae^  ana  that  near 
this  crevice  there  had  eaisled  from  aneient  times  three  pitn 
where  perwm«  afflicted  with  rbenmaiism  or  skin  diieaan  were 
in  the  habit  of  bathing. 

Mr.  roK\eAKi>.  ■  i  the  China  Inland  Mifsion,  has  lately  made 
a  Icngilietieil  ■  ui  cy  :n  In  (  hincsc  province  of  Hunan,  ol  which 
be  b:i^  sftK  b  iiiio  -I  111..'.' hrt  fii!l  prr- bulars.  He  Mas  absent 
from  Wnchanp,  opposite  IUnkr,w,  on  the  Yang-t!«e-kiaiig,  for 
five  and  a  half  months,  and  visited  aImo>t  evny  part  «  tUa 
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[■iwiimi.  io  uotoriaus  for  its  turboleot  bravei,  whose  hostiUty  to 
rorrigDen  u  proverbial.  Mr.  Dorwtrd  hu  however  establisiied 
the  fact  that  a  Kuropean,  with  two  native  assistants,  can  now 
tratrene  the  province  in  safety.  Near  the  dty  of  Sh^achi,  tone 
450  inQes  fnm  Wnchang,  be  had  aa  oppottonity  of  ofa«rruie 
thie  prooenes  ited  for  cztraetin^  gold-dnst  from  ilue  sand,  whicn 
Consiiit  in  rooglily  sifliiij;  ami  afterwards  using  ijuicV silver. 

The  Argcn'ine  (invcmmcnt  has  juht  despatched  two  r.fhcials 
to  survey  five  thousand  ^luarc  lca[;ues  of  country  in  the  neigh- 
txmrho  .d  of  the  Ncii'|ucm,  one  of  the  chief  trilmlaiics  of  the  kio 
Kegro.  This  extensive  tract  of  country  is  close  to  the  Andes, 
and  is  said  to  be  exlremely  feriiie.  When  the  ^luvey  b  com- 
plete! the  (  ^  vernnientinlldi^OMof  thetaodwithanev  10^ 
early  colonisation. 

The  Conunerciat  Geographical  Socit-iy  of  Bordeaw  la  its 
la<it  Bullttiu  puhliahes  a  mefiii  tojiographic^  oole  on  th«  itiMmy 
followed  by  the  Upper  Nigcr.Sen^ug  Expedition  Iroa  Kiln 
to  £ainal»i. 

Tkk  Depaittnoil  of  the  Inlctior  ia  Caaeda  has  issued  a  new 
anp  of  Manitoba  and  the  NafA-W«st  Tenilorio,  showing  the 
oowttry  surveyed,  &c.,  and  fai  a  later  edition  the  line  of  the 

CanadLtn  facific  Kailway  will  be  hi^wn. 

We  hear  that  the  Pc;  ot  lie  la  Guerre  at  ^ari^  ha^  just  issucvi 
the  first  .sheet  of  Col.  Terrier's  uiap  of  Tunis,  drawn  fri.ni  hi^ 
recent  to;  o,;raphical  survey  of  the  country,  «bich  ha.s  been 
awaited  wilh  luisdi  impatieace  hf  Ft«nch  gceciaphefs. 

FiU  DUFAJtQVST,  the  well-known  nissirmary  traveller,  who 
IctniMd  la  SootthWcM  Africa  early  in  October,  has  recently 
commenced  the  imblication,  in  l^i  Afissiont  Calhoiiqu  /,  of  an 
account  of  a  journey  made  by  him  through  Ovaiapo  Laiul  as  far 
the  River  Caacne.  ile  txavelled  in  company  with  Mr. 
Erchison,  one  of  the  principai  tradem  of  Omaruru,  who  also 
had  with  liim  a  son  of  the  late  Mr.  C.  J.  Anderson. 
DBpnr(|vet's  memoir  is  illustrated  hgra  slcetch-map  of  the  rej^ion, 
OB  which  is  tliown  a  liiignleT  eoaaectioB  lietwccB  the  River 
QmfBf     Lake  Etffthn. 

IH  the  new  mnibcr  (Heft  3,  Boid  ^  of  the  Omluke  gw- 
inpkutkt  SUtUr,  all  the  eaiitiiv  infeimtlioB  on  Wfaagei  Land 
tad  Hdaid  Maad  hai  bemealleeted,  end  will  be  of  intaicat  at 

C«at  ia  conaectNii  with  tte  ailmag  ^wiKMr.  Dr.  Alhrecht 
ek  of  Manich  contribntea  an  intcfatiag  article  oa  gfaciation 
iridi  ipeeial  refenaee  to  Etchtcholta  Bay  in  Kotiebae  Sond 
on  Ae  cordi*wett  eoast  of  Ancrlai ;  and  Heir  G.  Kiciiner 
gim  a  detailed  account  of  the  Koko  Nor  and  the  MnrnMnding 
i^on.  There  are  hcfidet  a  variety  of  note*  on  varions  pdau 
01 geo^a;  hittil  interest. 

To  the  Au  tiiau  Mcnalmhi  ift  fur  deH  Orient  for  October,  M. 
Z.  Janiczck  i  f  I'ort  .S.ii(l  contributes  a  letter  coi.tainin;^  a  ^i  .jd 
dor.l  ijf  vjlu.i'  Ic  infori.  alii^n  on  the  trade  of  ihe  .""ca.  l.i  a 
letter  from  llcrr  Ih  n^il  of  Kliartouin  vvcfmd  some  iiilcrcstin^ 
ii  t  rr...-tion  fr  iiii  I'r.  I. nun  Ltey.  Among  other  tbin  :>i  he  t-  Il, 
n-.  lliat  there  arc  three  lake  to  llie  ni  rlh  of  Viclnii  Nyanza  ; 
tliat  lieatricc  Gulf  ccrtainiy  do  --  not  el  ■ng  to  Allttrt  Njanza, 
but  to  a  lake  lying  from  the  souih  ;  ih.i;  ^'ciuicrs  ii  iw  ^;.)  regu- 
larly fr.-m  Dutile  to  Malia-i,  a  stiii.  :.  ^  n  the  \ve  :  tua  t  of 
Lake  AU>crt  ;  and  tdat  the  only  ra  lical  cure  for  tiie  Central 
African  .••kve-trade  i^  the  i:i  i>  Ma!i.in  of  free  Chinese  colonist-;. 
Prof.  lilumcntritt  C'  ntiil  u  c>  n  tes  <  n  souc  important  ve.etuble 
jrcduct.-s  and  branches  of  in<hislry  in  the  Philippine  I  .IanJs. 

HlKT  I,  for  l}s8o-i,  of  \hc  MillheiluMgen  of  the  Hamburg 
Geographical  Society  C'Dains  a  pai>cr  of  great  inlere  t  on  the 
distribution  and  re!  uive  v.iluc  i/f  cnwric  .'•helK  by  llcrr  John  E. 
liertz.  The*e  shell-  are  us«»l  as  money  mainly  in  the  region 
between  the  NiL^er  ;  mi  tin-  C'  ast  of  Africa,  though  they  are  also 
in  Use  in  oiher  v.irt-  of  liic  worKl.  Hcrr  Hertz  givc<  the  ex- 
chaiij^c  v.^lue  of  ilir-c  -l.oUs  in  the  va'ious  re^ii>n>  whi  re  they 
are  usetl,  and  lr,ici-  ih^n  In  t  n\  ,i  trading  medium.  \  Uiii- 
dreil  toper,  of  niucli  |  rnetical  v.ilue  and  con-ideraMc  interest,  is 
on  the  barter  trade  of  .Af  ic,  by  A.  Wofmann.  A  long  pa;>er, 
with  d  art,  1  n  the  in'hs  of  larometric  minima  in  Furopc  and 
on  the  North  Atl.-ititie,  .ind  their  intiuence  i  ti  wind  and  weather 
in  North  Getnuuiy,  by  Dr.  W.  Koppen,  is  of  considerable  acica* 
ti6c  interest  There  ii  alie  n  leotnre  hf  Dr.  J.  Cktaen  on  a  visit 
to  Olympia. 

According  to  the  latest  ecnnu  the  popaktion  of  J.ipan  on 
Jnnaaiy  i.  i9bo,  «a*  35t9S5.Si3-  Of  Iheie  18^*10^500  woe 
nalo,  and  i7«7i4iSiS  faBaka.  When  the  anwront  and  de> 
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atmctive  civil  nan  nf  the  last  twenty  years  are  rememl>ered,  thtl 
relative  prapoitiea  of  the  aeaes  will  appear  striking.  Writcta  of 
the  hat  centiiiy  held  TBiyeaegeraieaaotk—  of  the  popnlelte 
of  Japaneei  towns  h**  the  pnewl  eenns  showt  that  laae  of 
than  nnnr  pwpeflf  lank  among  the  Blo^t  populous  cities  in  the 
world.  Tokio  ad  Ha  embma  hai  a  popuLaiion  of  9(7,121 ; 
Kioto^  the  old  Cipital,  of  SattOftt  MdUaaka,  ^3^662.  The 
■nullest  popnhtttonef  aafdirtiktiitlMfc  of  dw  Iknin  UMidik 
recently  aaneied  to  Jipaik  wUdi  aontrin  en|r  i$(  ininiWlBnl^ 
compoaed  of  ogchda  and  deeoendeati  of  Kamuiae  aaddeteftm 
from  English  and  American  whaling  ves  eU. 

Capt.  John  Mackav.  of  the  ss.  Southertt  Cms  (Auckland), 
send-,  us,  along  with  a  note,  nn  ace-'  unt  by  himself  in  the 
QiiffnshnJrr  ox  his  discovery  and  settlement  of  the  di'frict  of 
Macl.ay  in  Qucen-land.  To  the  now  flourishing  ti.wn  of  MacVay 
we  referred  some  time  ago  in  connection  with  a  s;  cci.il  number 
of  the  '.J)'  Sf.in,/c!rJ.  Ttie  town  l  iiis  fair  t  >  I  ecomc  one  of 
the  most  flourishii>g  in  Queensland,  though  its  di- coverct  does 
not  seem  to  haTe  met  with  die  reoognition  he  deter  ru. 


SOLAJt  PHYSICS* 
II. 

AT  the  conclusion  of  uiy  last  lecture  I  stated  luy  Inrief  that 
tho-c  ch.inges  which  are  e-jnrinually  going  on  .il  ■■he  uif.icc 
of  the  .'■un  h.id  their  orij^in  iti  ciinents  of  coiisee!io;  ,  and  I 
illtbitratcd  the  [roec  e^  uhich  aio  there  goin^;  in  by  what  we 
know  to  be  going  on  i-n  llic  -urf.ice  of  our  •  wii  earth.  I  re- 
fcrtcil,  but  only  historically,  t  i  a  ihciry  which  was  tlir  .wii  out 
iii.iny  year~  ago  as  to  Llic  origin  of  .sol.ir  heat  by  bii  William 
Tlinni  i  [1,  according  to  which  it  depended  on  the  impact  of 
mctrotic  b' d:e-.  1  did  ivjt  jupp  j>c  at  the  time  that  he  still 
rctainrd  tliat  theory,  regaiding  it  as  tlie  mo  t  j  io"  .ilile  ;  in  fact 
he  gave  it  up  many  years  ago,  and  I  was  gia  i  t  i  lind,  from 
c  nversatii  n  wilh  biui  after  the  lecture,  he  is  quite  of  the  same 
opini<in  as  1  am,  that  thc-c  liisluibarces — the  cnormou-.  disturb- 
ances which  take  place  at  the  .surface  of  the  un,  have  ihcii 
t  rigin  in  currents  of  c  jnvcction.  I  s!atc<l  niy  belief  that  the 
spntg  were  produced  by  the  doutiward  ru  h  of,  c  iiip.iralivtly 
s]H:akiiig,  c..ol  portions  of  gas  which  had  been  in  the  first 
ins'ance  ejected  during  these  eruption  .  In  s|eLiki:ig  to  Mr. 
I  ockycr  aftcrw.irds  1  found  that  he  h^id  obl.ainr  d  indci>endent 
evidence  from  hi^  ix-ciro  copic  le  e.\rches  that  these  spoLs  con- 
sisted of  down  ru-hcs  cf  gae,  aid  uoi,  as  some  have  'Uppostd, 
of  uj  lushrs-.  He  may  Lave  memioucd  it  to  me  before  ;  if  so 
I  n\-,i  t  a|;  Io;^ii.c  fi  r  it  having  passtd  from  iny  n.tn ory.  I  will 
n"t  however  i-ay  auy.liing  a'j.jui  the  evidence  on  which  he  was 
led  to  that  condijsion,  because  be  is  going  to  lecture  Itimsclf, 
ai  d  of  cour»ehe  will  be  the  proper  petton  to  exfUn  his  owm 

dicovcrie.s. 

Now  with  regard  to  these  sp'  ts  1  have  hitherto  i^aid  rothing 
cxccot  as  t  1  their  eiRtence.  The  Sernian  a^ln  non  er  t-'chwabe 
;is-iduou-'y  id.,crvcd  then>  iu  the  lie^-iniiitig  of  1S26,  and  for 
alHJut  a  (juartcr  of  a  c<  ntury  he  went  1  ti  c  jiLstaully  e  bscrviiig 
ihem  and  making  careful  drawings  of  tlf  1.1.  .As  the  result  of 
this  hiMg  continued  :iiid  careful  v.urk,  he  w.i-.  ltd  to  the  c  iuclu- 
sion  th.it  the-e  -j-ots  as  1..  lf;'-ir  frc  |ueney  .iiid  u..>giii(u>ic  appctf 
to  be  subject  to  a  ["crii/Uieal  snc  ,u.ility.  I  he  ]>criod  appeared  to 
be  a1>ont  ten  year-,  during  whic^',  -upp:ising  you  .-lait  with  the 
m.ixinium  of  spol^,  ihty  dviiidlc  away  to  the  miidmum,  then 
after  some  year  a.;ain  rise  afresh,  and  by  llie  c:.d  of  ten  years 
cr  thereabouts  yi  u  ^ct  to  the  i»»xiuium.  .M.  Wolf  of  liertie 
hasdiscux>ed  the  subject,  and  referred  lack  to  older  ob  crv.n'i  'ns, 
aijd  was  led  to  ihc  conclusion  that  the  |ehod  u&s  lunger  than 
ten  years.  He  makes  it  eleven  years  or  perhaps  mace  e»ctl)r 
nine  periods  per  century. 

I  «ill  nov»  cou»e  to  some  phenomena  observe<l  on  the  earth 
with  uhieh  the  solar  s|)ots  would,  at  dnA  sight,  ap)>car  to  have 
no  p  i  sible  connection.  Von  arc  all,  of  ootirsr,  familiar  with 
the  magnetism  of  the  earth,  by  the  aid  of  which  our  ships  are 
nnvigatcd  through  the  ocean.  Now  it  has  been  long  known  that 
the  m.igiieiic  needle  is  subject  to  distorbance  ;  by  9ie  magnetic 
nee^ile  I  mean  the  megnct  saspended  10  as  to  turn  freely  round 
a  vertical  aais.  For  a  long  time  after  the  discovery  of  mag. 
aeiiun  that  waa  the  only  fcisd  of  ioatnuaent  osed  for  ibe 
obscrvatioD,  and  it  had  been  observed  that  these  disturbances 
were  of  ttwo  kinds.  There  was  a  regular  dhirnal  movement  of 
the  needle  to  the  west,  and  then  to  the  cast,  of  its  mean  position, 

'  LwiHc  by  Fraf.  Stoko,  Scc.R.8..  h  the  SMMh  Kawietna  Maasaa 
IBaane,  frTatiaued  fran  ps  sot- 
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anJ  besides  that  there  were  from  time  U>  time  ii  rct;  ilar,  or 
a,)})arenlly  irre{;ular,  diilurbanccs  folloH-ing  no  ohservable  law. 
It  was  kuow  11,  ln.t,  that  the  diunial  tluctuation,  which  haa  now 
b«en  know  n  con^i^^c^ably  more  than  a  century,  was  j;rcater  in 
summer  than  in  winter.  It  had  been  also  ubserved  lli.U  ilu-  e 
apparently  irrcj;ular  nuctuatiou-  m  the  direclijti  uf  the  ni.igiict 
are  observed  when  ati  aurora  i^  !-een.'  If  there  is  an  aurora 
there  are  turc  to  be  thoe  tUictuatii  ns  and  if  there  arc  these 
fluctuations  the  probabihty  it  other  circum  tanccs  {>ermit,  that 
we  shall  see  an  aurora.  The  C' inncct;  .n  l:'etween  the  two  was 
made  out  about  the  year  1750,  s  1  th;i.i  it  is  by  no  means  ne*. 
Of  course  wc  cam;  j;  expect  that  for  every  tnagnetic  di:sturbance 
»c  shall  have  a  visible  .lur.j.-a  ;  for  in  the  fiTA  place  the  disturb- 
■uice  may  take  place  in  the  day  time,  in  which  case  of  course  no 
aurora  can  \>c  iseeu  ;  then,  supposing  even  it  takes  place  at  night, 
it  may  be  that  at  the  time  the  whole  :>ky  is  covered  with  clouds 
which  prevent  the  aurora  being  seen  ;  or  again,  it  may  be  a 
bright  night  with  the  moon  shiaing  brightly,  not  far  from  the 
futH  and  then  a  faint  aurora  would  not  attract  much  notice.  In 
Hut  I  have  often  felt  in  doubt  when  I  saw  a  luminous  !,treak  in 
tlM  sky  on  a  moonlight  niriit  whether  it  was  an  auroral  streamer 
or  mttely  a  mare's-tul  doud  illtuninated  by  the  light  of  the 
moon.  After  watching  some  time  one  can  generally  determine 
which  it  because  if  it  be  an  auroral  streamer  it  is  pretty  sure 
tob*  nslMidfi  but  if  the  observer  happens  to  have  a  amall 
■MctroMope  in  Us  p9cket,  or  even  a  prism  and  a  ilitf  the  dis* 
tuttioo  can  be  aade  out  at  onec^  on  neeoant  of  the  peenliar 
•pednm  of  avranl  light. 

There  appean  tiwn  to  be  evidently  aamciniiBnteeoanection 
between  magnetk  dbtnrbaaee  and  the  aurora.  The  recent  pro- 
gress of  tdlgnphy  has  caWMd  ns  to  be  familiarly  acquainted 
wiA  another  electrical  phenomenon,  or,  if  you  like,  nugneto- 
eleetricaL  (I  aimme  hm  that  the  anron  is  an  electrical  pheno- 
meeon  that,  in  fact,  has  Imu  been  adailtel— for  coBnlerably 
more  than  a  century.)  I  allaide  to  Oe  eartk^«iinenla.  In  leh- 
grapfay  we  have  oeottioa  to  use  iBsnfaUel  wire^  the  ends'nif 
whiidiareplaoed,  ormay  beplaoeiLinconneetionwiththeeartb. 
Now  when  that  is  done  it  frequentlv  happens  that,  without  sending 
any  current  from  the  battery  at  all  through  the  Une,  there  U  a 
mare  or  less  powerful  current  transmitted  along  the  wire,  which 
is  made  evident  by  the  deflection  of  the  g^vnnametcr.  In  lact, 
in  certain  cases  these  currcnu  tdt  w  itrMg  tfant  ttey  interfere 
with  the  working  of  the  linea. 

At  the  future  of  the  first  Atbate  eable  in  1865,  Sir  William 
Th  Vinson  (whom  1  am  happy  to  aee  liefore  me)  made  some  ex  peri- 
meats  with  these  earth-currents*  as  they  are  called,  transmitted 
through  this  cable.  The  failure  wia  or  such  a  nature  Xi  would 
havttMea  caused  if  there  was  a  breakage  in  the  cable  something 
like  300  nilei  oO;  and  currents  were  tnuttnittcd  through  the 
cabk^  iafieeting  an  electromotive  tatot,  IB  tt  b  called,  amonnt- 
iog  to  one  or  tivo  DanieU'a  cellsj  eo  one  oecaaioa  to  five  or 
six ;  and  cuneots  moK  powefliil  even  duui  thoM  \m  observed 
from  time  to  time. 

Now  it  is  well  known  that  at  times  of  magnetic  disturbance 
we  have  these  earta-currcnts  ]>owerfal ;  and  as  1  mentioned  that 
magnetic  disturbances  and  aurorx  come  together,  we  have  here  a 
third  phenomensn,  that  of  earth-currents,  which  accompanies 
the  t«ro  former.  These  three  are  evidently  intimately  comiected 
with  one  another,  whatever  be  the  catt>e  of  that  connection. 
But  at  present  1  have  NaiJ  nothing  whatever  of  the  relation  of 
these  three  phcnjmena  to  the  sun.  Of  ourseany  one  would  say 
there  is  the  remote  rclati  jn,  that  it  is  to  the  radiation  from  the 
sun  that  all  the  great  changes  ilut  lake  place  on  the  surface  of 
tbeenth  arc  due  :  the  ovajurutiou  of  moisture,  the  beating  of 
the  air,  and  C  Jll^el^uent  pr-  iducti'jn  of  winds  ;  and  in  a  remote 
senje,  therefore,  there  would  in  all  prjlubility  be  a  relation 
between  the^e  three  phcmmcna  and  the  sun.  But  that  relation 
is  very  far  from  remote.  I  forgot  at  the  pr.)i>cr  time  I  j  mention 
one  ci'rcu  n-tance  connected  with  these  cartu -currents  before  1 
came  t  •  the  ~un,  which,  if  you  will  aUow  Die,  I  will  do  BOW.  I 
mean  the  magnetic  di-lurbaiice>. 

Oac  of  the  lir^t  I  tLii.-  jf  the  establishment  of  rejjular  magnetic 
observatories  was  the  remarkable  di'-covery  that  thc-c  magnetic 
storms  occurred  simultaneously  over  lar^e  tract'- of  the  earth's 
surface ;  so  that  even  the  mdden  and  apparently  capricious 
variations  of  say  the  direction  of  the  declination  needle  w  uld 
be  observed  simultaneously  at  the  same  moment  of  absolute, 
BotleealtiaMkatpUMMfMraepecntedfMni  one  another,  andi  as 
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Ijiadon  and  P.iri-,  and  London  and  Lisbon  even.'  The  cause 
of  this  majjnctic  disturbance,  whatever  it  may  be,  must  be  one 
very  « idely  -jirea  1.  In  discussin.;  the  results  which  have  bci:ii 
oljtamed  at  the  c  liojiinl  ir.ai;netic  observatories,  Sir  KdwarJ 
>  I ! 'i;-,!- iii.i  |r  a  I  ..■iii.ii  ...U.ne  di- cjvpry,  na'.uelv,  that  w  hether  you 
take  tlic  r.iiit;i' o:  i:i  ili:i.iry  fimnial  t'.uctuati  ins  of  the  ma,{[vet,  or 
whether  you  take  ihe  frc,|uency  an.l  maj^itudc  of  the  e  mag- 
netic ibsturbaii^cs  that  I  sjj.ikc  o',  in  both  cas.cs  there  ap|>cared 
to  be  a  decennial  period,  or  a  p>eriod  nearly  decenniah  an.i  tint 
correspo;ii!L-d  to  the  ))eriod  of  solar  spots,  corresponded  not  mcrc'y 
all  ilie  liuration  of  the  )>criLKl,  but  also  as  to  the  time  of  the 
maxtLLiuiii  ;  so  that  in  those  years  when  the  sun  shjweJ  an 
unusual  num'oer  of  sp  >ti  of  unusual  magnitude,  both  the  regular 
diurnal  variation  of  the  magnet  was  greater  than  the  averaj;c, 
and  there  were  more  numerous  and  more  violent  magnetic 
storms;  on  the  other  hand,  when  the  sun  was  cojiparativcly 
free  from  spots,  the  magnetic  elements  were,  ci>mparativcl>- 
Kpcakin^,  iu  a  iranquil  state.  In  the  older  observation-s  the 
declination  was  the  only  one  of  the  magnetic  elements  which  bad 
been  observed,  but  all  three  components  of  the  mignetic  force 
were  observe!  in  there  ob-ervatories,  and  according  the  phe- 
nomena C3uld  be  more  searchingly  investigated.  Further  re- 
seard)  has  fully  confirmed  this  connection,  so  that  there  can  be 
no  doubt  now  that  there  is  some  intimate  connection,  whatever 
be  its  nature,  between  aoUr  Siaola  and  BWgMtIc  dktiufbnaeei. 

I  will  mention  one  einmnistanae  wUam  a  nvatkaUe  oom>- 
boration  of  this  obaerration.  The  late  Mr.  Canintlan  forouuiy 
years  waa  engaged  m  a  leriea  of  maat  eaicful  and  dabarale 
meaaBioMnts  of  the  positions  and  nagnitudes  of  th:  solar 
spots.  The  way  he  worked  was  by  throwing  a  Urge  image 
of  the  sun  by  means  of  an  equatoridty-OKninted  telCSCOPe, 
with  iu  eyepiece  suitably  focusscd,  on  tO  a  find  SOWn.  Oao 
day  be  was  enM«i  tU*  *^  ^  two  Ix^t 
spots  on  the  aciefln.  Hli  fint  inpns^n  was  that  icneia 
which  waa  oaed  to  dnt  off  the  of  the  san,  which  otherwise 
would  have  UMcd  down  ontiide  of  die  objeet-glass  of  tht  tde- 
seope,  ontaide  die  tub<,  had  got  disarranged  somehow  or  other, 
and  tiiat  it  was  merely  the  sun  shining  through  the  holcj,  and 
coming  on  the  screen.  He  moved  the  lelesope  a  little,  and 
these  spots  moved  with  the  image  of  the  sun,  proving  that  it  wma 
not  merdr  the  sun  shining  through  holes  in  the  shading  screen, 
bat  that  they  really  belong  to  the  sun.  Tbey  remained  visible 
«ome  minutes,  during  which  they  moved  over  a  very  sensible 
p  >rtio  1  of  the  snn'»  disk  at  such  a  rate  that  the  actual  lineal  mo- 
tion of  (hem  most  have  been— I  forget  the  figures,  but  I  think  it 
was  something  like  lOO  or  150  miles  per  second.  Moreover  oae 
of  them  )>assed  over  a  dark  spot,  which  is  confirmatory  of  the  old 
observation  of  Wilson,  that  ue  spott  are  at  a  lower  level  thna 
the  general  surface  of  the  sua. 

Now  it  so  happened  that  on  examining  the  records  of  the  mag- 
netic needle,  which  were  kept  automatically  by  a  photograpbie 
process  at  Kew,  jest  at  the  moment  when  these  spots  were  .s«ea* 
there  was  an  Wiasnally  great  magnetic  dis'urbance.  Well  then, 
what  can  be  the  connection  between  these  apparently  so  dis- 
similar, apparently  so  disconnected  phenomeni,  and  what  is  the 
cause  in  the  first  instance  of  the  three  terrestrial  phenomena  I 
fint  meitioned — m.ignetic  disturbances,  aurorx,  and  earth 
current!  ? 

Difierent  theories  have  been  started  as  to  this  connection. 
Some  have  supposed  that  the  disturbance  of  the  magnetic  needle 
'  «as  an  electro -magnetic  clTect  due  to  the  earth  cnrrents ;  others 
li.-ve  -up]>oseJ,  on  the  contrary,  that  the  earth  currents  were  due 
to  the  electro-magnetic  induction  produced  by  a  change  in  the 
magnetism  of  the  earth.  But  what  of  the  aurorx  ?  It  has  Ijng 
been  recognised  that  the  aurora  is  an  electrical  pheaonieu.in.  It 
has  been  supposed  to  be  imitate  1 — and  there  can  be  no  rea-on- 
able  doubt  that  the  supposition  is  a  correct  one— by  sending  an 
ordinary  electric  discharge  through  a  highly -exhau>tcd  tube.  But 
whence  comes  the  electromotive  force  requisite  to  effect  that 
discharge?  My  colleagues  arc  not  in  any  way  responsible  for 
what  I  am  going  to  advance.  I  a  n  Roins  t  i  -uggest  a  cause  for 
this  phenomenon  which,  so  far  I  ku  .u  ,  1ns  not  hitherto  been 
br<:iachcd,'  aiid  of  course  you  niu^t  ta/.c  11  tor  what  it  is  worth. 
It  has  not  seen  the  lig'>t,  and  theref  ore  has  mtt  had  the  oppor- 
tunity of  being  subjected  to  the  criticism  of  men  of  science.  If 
laboratory  experimenia  are  to  be  any  guide  to  u«  it  requires  no 

'  A  number  of  photaifraphic  recj»d»  firom  viKoui  Ttnifn'  tic  oSaervatjries 
have  recemly  Ijeen  compared  and  discut'<d  by  I'l  i  'A       A.1  ims. 

'  This  refcn  10  the  dicory  ai  a  whole:  the  mdivuluitl  paruof  it  had 
atasi^  Cmaed  Ikiks.  SO  u  sMak.  •(  eea  or  odMr  «(  a  sst «(  Ibeeciss  which. 
laksBto  ihtireaiiNty,  auat  Mngaid*das4«MsdilaiHi. 
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inconsiderable  elcciri  niotivc  force  t )  send  an  electric  uischarge 
throagh  even  a  m<xlcn\te  leiij^tb  ■  f  t  irefied  air,  though  it  l^*>^e^ 
far  more  freely  through  rarefied  air  than  Uuough  air  at  the 
ord:nary  prtttm.  I  wOloidcnanr  to  dioir  yoa  that  opcri* 
mentally. 

[An  exjKriment  '.xa^  here  exhibited  in  which  the  coatings  of  a 
Leaden  jar  were  ciuincctcd  with  the  terminals  of  a  Iloltz  ma- 
chine, and  alsi,  by  twt)  branches,  with  each  other,  each  branch 
involving  an  interruption  by  air.  One  branch  led  through  a 
universal  discharger,  the  lirass  knobs  of  which  were  !>epni.ned 
half  or  three-quarters  of  an  inch,  the  other  through  a  long  tube 
filled  with  rarefied  air— a  ^o-called  aurora  tube.  The  second 
branch  being  at  first  broVcn,  the  knol>s  were  .nljusted  to  a 
distance  not  too  great  to  allow  the  ^park  of  the  jar  to  pa->.  wilh- 
Ottt  (ail.  The  connection  with  the  terminals  of  the  aurora  tube 
bcin^  now  restored,  the  di-•ch.^rj;c,  which  was  tX  UlWIty  tO  ptM 
by  either  branch,  cht  sc  the  aurora  tube.] 

It  appc.ir>  then  that  the  re-i>tance  to  llie  pa.«<^alge  of  the  elec- 
tric discharge  is  greater  acro^..  ab<ait  three-quarter*  of  an  inch 
of  air  at  ordinary  ;'rc?-ure  than  across  the  wh.  de  Ietif;th  of  the 
tube,  which  I  iipi^.-e  i>  somewhere  aXumx  iwe  feet,  w  thit, 
although  there  i  .  c  n  :  J'  l.il 'c  re  ivt.uice  (o  the  p.n  agc  of  the 
electric  discharj;e  thr  oiyh  rarelie  l  air,  il  is  very  n.iich  les>  than 
through  air  at  ordinar)'  pressnre  ;  but  nlthoush  it  1-.  vcr)'  much 
less,  it  i"!  very  far  indeed  from  being  liic m^ideraldc.  Str.  I'c 
La  Kue  has  a  idendid  battery  of  atwiut  ii.otK-i  cells  of  chl  irido 
of  silver.  It  required  about  20CX5  of  these  to  end  elcct.'ic  di-- 
charges  thruuj^h  tubes  I'Crh.-iji-  l  .v  ^  l  i-  i^ircc  >  L.TrlL-r-  the  li:;i;;'.h 
of  that,  but  not  quite  broad,  exhau  ud  to  tuch  a  degree 
to  oppose  lea>t  re-i-tance  to  the  passage.  We  see  then  thni, 
if  one  may  judge  l  y  laboratory  experiment--,  it  re<^uirea  a 
very  comiderable  electron^aive  force  to  send  an  electric  dischufe 
throngh  even  a  moderate  distance  in  rarefied  air. 

Mow  attempts  have  been  made  to  measure  the  heijjht  of  the 
aurora,  and  very  large  figures  have  been  brought  out.  It  i<i  ^aid 
lo  be  fifty  or  sixty,  or  even  eighty  miles  high  ;  1  think  some  have 
made  it  even  higher  than  that.  It  a  difhcnlt  matter  of  course 
to  meautre  with  much  certainty,  because  you  want  a  base  to 
naeisare  from ;  and  the  two  stations  mu^t  be  distant  a  few  miles, 
in  «rder  dmt  you  may  get  a  sufficient  angle  of  parallax.  Then 
irfdl  olwemn  Mtuatcd  a  few  miles  apart  it  is  a  difficnlt  matter, 
witll  CMb  a  variable  and  ind-  finite  phenomenon  as  anron,  to  fix 
oa  wku  they  abonld  observe.  Possibly  in  the  fatore,  when 
soAofaawenM^bepit  iit  eowndioo  bgr  telephone  and  be 
able  to  spcalc  to  one  anodicr  and  tell  eadi  other  what  sort  of 
aurora  they  see,  and  settle  bf  ooaverMitioii  at  tiM  distance  what 
particular  part  they  ihaD  abserve,  we  shiJi  fet  aum  certain 
results.  Howarcrt  Ifaire  can  be  no  doubt  that,  altboo^  there 
may  be  Mne  aaccrlainty  as  to  the  precise  height  of  the 
it  Is  very  btgb  Indeed. 

N«w.  even  fan  spite  of  this  great  height,  the  amoral  smuwc 
sablends  a  very  considerable  angle  at  the  eye  of  Ae  observer. 
If  this  be  a  diseharM.  the  length  of  that  lUsdiane  ninst  bevery 
coosidcnblib  pmhably  many  nilat.  Whm  shall  we  get  the 
dectnnotive  fone  sufteient  to  said  a  dlaehaige  dmmgfa  fo 
««at  an  nterval  ef  ab&  larellcd  (hough  it  be,  and  that  not  too 
iu^Uy?  I  say  **and  (bat  not  too  highly,"  becanse  experimaUs 
with  esbBU!ited  tubes  bave  diown  that  the  resistance  to  the 
passage  of  the  spark  tbroocb  the  tnbe  foes  on  diaiBiiihing  as 
you  make  the  eahanstlon higher,  nntil  yon  nadi  a  eertaia  poinlj 
after  which  it  goes  on  Increasing  again,  and  this  cahauiion,  at 
which  the  resistance  to  the  pasrage  of  the  discharge  is  least,  is 
by  DO  means  very  cmiidefabie  as  exhaustions  go  nowaday!*. 
Tabes  have  been  so  cxbansted  that  rather  than  strike  acros.^  a 
niUuBetcr  within  the  tnbe  from  terminal  to  terminal,  the  dis 
chan^  would  pass  some  indies  outiide  in  air.  Well,  then,  it 
would  sppear  from  that  tliat  we  do  not  gain  so  very  much  as 
regards  facility  of  pa^sA^e  for  an  electric  discharge  by  going  up 
to  a  tremendou!  height  in  the  air.  Where  then  can  we  get  an 
electromotive  force  sufficient  to  seiid  an  electric  discbarge  thrangh 
such  a  length  ?  Sir  William  Thomson,  in  the  case  of  the  Atlantic 
cable  which  failed  t^e  first  time,  as  I  said  before,  obtained 
earth-currents  indicating  an  electromotive  force  of  a  few  Daniell 
cells  ;  but  a  few  Daniell  cell  ,  r  a  few  .icores  of  Daniell  cell«, 
or  a  few  hundreds  of  Daniell  cell,  wruld  be  quite  insufficient  for 
sending  a  discharge  through  such  a  »pace  as  I  have  spoken  of,  if 
laboratory  experiments  arc  to  he  any  f;uiJe.  There  is,  however, 
one  instance  of  electric  phenomena  where  we  have  tremendous 
tensions  to  deal  with— I  mean  atmospheric  electricity.  In  the 
case  of  the  atmosphere  we  any  have  the  dearie  apark  sinking  dl 


the  di;>tancc  from  a  cloud  to  the  earih.  perh.\p5  half  a  mile  cr  a 
mile.  I  need  not  s.iy  that  the  eUclr  c  |  irk  1  refer  to  is  a  tUsh 
of  lightning.  Here  I  found  ■-oiiie  di!:. cully  in  getting  the  dis- 
chaiget'i  siiil.L'  -.hroughair  uf  ordinary  density,  acro^^  more  than 
alwut  three-quarters  of  an  inch,  1  ut  in  lightning  it  strike*  all  that 
distance  that  I  mentioned.  .\tmosf>henc  electricity  of  ten^iioa 
sufficient  to  strike  acri  a  mile  of  air  at  ordinary  density  (or  at 
least  sliglitly  rcilaccii  as  y  u  go  up)  might  have  an  opportunity  of 
sinking  across  many  miles  ot  rarefied  air,  and  if  the  experiment 
which  I  have  showed  you  ju-st  now  -.vith  that  tube  is  to  be  any 
guide,  then  it  would  be  competent  to  do  so.  In  atmospheric 
electricity  it  is  conceivable  that  we  m^y  have  a  suflicient  tens-.on 
to  cause  the  electric  di^cliarge  to  strike  across  that  great  distance 
which  the  length  of  an  auroral  streamer  inu^t  be. 

It  has  1  m^;  -ince  been  remarked  that  di-.plays  of  auror.x-  ^ecm 
in  some  way  i  r  other  in  hi^h  latitudes  to  take  the  jdace  of  thun- 
der-torm«  in  low  latitudes.  Well,  then,  I  will  endeavour  to 
explain  what  I  imagine  take-  [  hcc.  I  do  not  enter  into  any 
speculation  as  to  the  cau^c  .  .f  at  m  i  )  . bene  electricity.  Wc  know 
.is  a  fact  from  its  nianife  tatii  that  it  exi  t-,  .md  ili  ii  .  .  'ufTxient 
for  my  puriwsc.  Suppo  e  n  nv  (hat  the  air,  e-]  -ecially  i^ic  higl  er 
portiotLs  of  the  air,  o\cr  a  l  irj^'c  tract  of  country,  --ay  to  the  nci  th 
of  us,  were  more  or  Ic^s  highly  electrified — poMtively  or  nc..;a- 
livc'y,  a-,  the  case  may  be—  we  will  suppose  positivi  ly— if  the  elec- 
tric <cn-i.in  were  sufhcicnt,  although,  coii-ideritig  th.it  .he  air  i--  a 
nrn-cnnductor,  we  might  not  have  a  llash  of  lightning,  which 
gather--  into  itself  in  one  moniciit  the  electricity  from  an  entire 
cl'<ud  and  sends  it  down  mt  1  :h(  earth  (wc  might  not  have  tension 
enough  to  jiroducc  such  a  ili  chargc,  the  rc-ist.-ince  to  the  1'a.ssage 
of  electricity  from  one  p  irtii/n  of  the  air  t-j  another,  which  at 
any  rate  would  1>C  comjiaralively  dry  comjiared  with  what  WC 
have  in  warm  latitudes  would  [  rcvent  it  by  it>elf  alone),  we 
might  neverthelesa  have  a  di  ch.ar;;c  taking  place  in  the  higher 
region--  of  the  atmosphere  where  the  air  is  rarefied,  aadaCOOid' 
ingly  op]ioses  less  resistance  to  the  diMiharge. 

Now  let  mc  refer  to  t  i  -  figure.  'Ihis  great  circle,  TZ/>e,  I 
suppose  to  represent  a  section  of  the  earth  by  a  plane  passing 


through  its  centre  This  l>luc  [faint  in  COt]  ontside  represeata 
the  atmosphere,  the  height,  of  course,  being  cnormottsly  exagfer* 
ated,  in  order  to  make  it  visible  at  a  distance.  Suppose  u  some 
way  or  other  a  portion  of  this  upper  atmosphere,  as  (ot  eim- 
sidcral  ly  charged  positively  or  negatively,  say  positively;  it 
would  act  by  induction  on  the  earth  below.  I'he  opposite  dee- 
tridty,  negative  in  that  case,  would  be  accumulated  widemeaA, 
as  at  c,  and  this  portion  of  the  earth  would  form,  as  it  were,  a 
portion  of  a  Leyden  jar,  the  lower  atmosphere  bei^  the  di- 
electric or  glass  of  the  jar,  the  upper  atmosphere  being  partly, 
you  may  say,  the  di-clectric  and  parttv  also  the  charged  eoating. 
It  would  be  represented  more  precisely  by  an  imaginary  coating 
outside  composed  not  of  tinrou.  bat  of  some  badly-condactii^ 
snhttaaee.  The  positive  dedndty  about  c  wovU  be  bouna 
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doini  tm.  part  bj  the  negative  electricity  about  c,  which  ,it  in- 
dsCM.  In  another  portion  of  the  ataoBphaw  it  imj  be  at 
■MK  eoittiderable  di •stance  from  the  fwmer— jrou  may  hat«  th« 
ami  II  pharr  durgcvl  m  an  opp  isiieway,  and  of  conrse  if  thi«  were 
aagttm  there  would  be  induced  p<)sitivc  electricity  licluw,  or  it 
Drig^  be  that  the  Mhole  of  the  atmosphere  fro;a  c  t  >  u  is 
cbai^ged  positively,  but  at  i>  the  n<%ativ«  shMge  is  much  feebler 
thu  at  c.  'Ilie  end  result  would  bete  (MM;  bat  for  facility 
of  explanatiou  1  will  Mippose  that  the  omr  poiti  m  la  one  place 
\i  actually  charged  w  ith  electricity  of  tb<op|iO«it«  kind  U>  what 
the  duu^c  i<  nt  the  other.  If  the  tension  were  sufficient,  then 
dMre  might  i>e  n  striking  acros*  of  the  electricity  of  this  name  in 
the  atmo  '))h<:re  from  c  to  i>,  and  in  the  earth  in  the  revenie  direc- 
tion. Co  .1  part  i  w  it  I  the  atmosphere,  the  earth  would  t>e  .111 
Meeedingly  gooi  conductor,  $0  that  the  electromotive  iact. 
CWTf nil  1I  in  »ending  the  currents  from  one  part  of  the  earth 
to  the  other  would  be,  comparatively  speaking,  trifling,  and  there- 
fore the  electromotive  force  represented  jierhap*  by  •  few  scores 
of  the  elements  of  a  iMnidl's  battery.  Well,  then,  in  atmospheric 
electricity  «eapi>ear  to  have  the  teoiUoii  reuui^ite  lo  send  the 
diichar^  throui^'h  a  constilrrable  space  of  rarened  air.  Now  if  a 
ducharKe  took  pUce,  and  if  it  were  night,  and  the  aky  wer<:  clear, 
it  \Nouli,  at  least  where  sufficiently  concentrated,  be  vi»ible  t  j  us 
ja^t  III  :hc  same  way  as  the  di<«harge  passing  through  the  ex- 
hauated  tube  is  visible,  by  the  light  it  produces.  It  would  produce 
ia  fiat  m  aurora.  'Ilic  air  is  not  a  c  >mparatively  good  con- 
ductai^  like  a  thunder-cloud,  from  which  a  gnat  quantity  of 
daeuieity  strikes  in  one  inoment,  but  iii,  after  all,  a  bad  con- 
dactor,  *o  that  the  electricity  can  only  paa*  in  a  apitling  aort 
of  way.  We  may  onceivc  here  that  we  have  a  Knt  of 
double enmat»  yet  not  funning  a  complete  circuit;  DevcrtheleM 
a  di'iclHiqia  iwnld  go  on  nearly  of  the  Muie  nature  as  if  the 
diGaiC  wwe  complete,  and  the  effect  of  .'<uch  a  di«charf;e  on  the 
maglietic  needle  would  be  nearly  the  same  as  that  of  a  circuit 
which  was  complete.  I  will  endeavour  to  produce  a  dincbarge 
in  a  circuit  which  i*  doubly  incomplete. 

(An  eirperiment  was  here  bhown  in  which  two  Leyden  jan 
were  charged,  one  positively,  and  the  other  negatively,  and  were 
laid  on  Ibe  same  wire  resting  on  a  table.  On  connectinf;  the 
knob,  the  jar*  were  discharged,  and  that  almost  co  ii]>lv:tcly,  as 
it  ha]ij>cned  that  the  charges  were  almost  exactly  equal.  The 
innei  c  jatinga  here  repret>ent' two  portioivs  of  the  upper  atmo- 
sphere, the  outer  coatings  the  oppoaed  poitioQs  of  the  earth's 
surface,  and  the  glavs  of  the  two  jmn  the  uiterrenbig  pwtioas  of 
the  lower  atmosphere.] 

As  I  sakl,  although  the  circuit  is  not  complete,  the  elec- 
tro-magnetic cfTect  of  the  \vh  ilc  sy-tcm  would  be  ncirly  the 
aame  as  if  yju  hi  1  a  complete  circuit  with  an  electric  current 
pissing  through  it.  Now  if  there  \>c  only  a  sutlicient  quantity 
of  electricity,  we  have  here  the  clo.nciit .  ncces>ary  for  producing 
a  disturbance  of  the  m.i^etic  needle.  Moreover,  those  distiu-b- 
anoes  as  the  in .traments  show,  arc  of  a  most  fitful  and  appi- 
lently  capriciaus  character.  They  rcsc>nble  in  that  the  liiJful 
character  of  electric  discharges  through  air.  I  need  hardly  .«ay 
dut  according  to  this  theory  the  earth-current  C')u>i>t.  in  the 
return  currents  produced  by  the  statictlly-in'luce  1  change  i>n  the 
surface  of  the  earth,  induced  by  the  charged  at  uospherc  above. 
When  there  is  a  neutralisation  of  the  electricity  from  one  part 
to  another  of  the  atm  >->i>here  above,  the  induced  electricity  in 
the  earth  ts  set  free,  and  we  have  eartli-currcut .  id  bring  at>out 
the  redistribution  of  the  electricity  on  the  surface  of  the  e.vth. 

It  seems  to  me  that  this  theory  not  only  acc  junis  for  the  con- 
BCCtioa  between  the  phenomena,  which  could  be  utherwi'-e  ac- 
counted for,  but  enabwa  us  to  conceive  how  it  is  that  electricity 
strikei  across  such  eriormous  distances  i  1  the  up|>er  regions 
of  the  air,  and  I  think,  further,  it  will  accjunt  fur  some 
interesting  features  of  the  electric  di-char^e  which  c  >n»titutes 
no  doaht  itaelf  the  aurora.  1  have  here  a  sheet  of  blotting- 
or  filttring^paper,  and  I  will  su|)p  >se  this  t  j  repre?>ent  an  electri- 
fiad  tract  of  air  lying  over,  it  may  be,  an  extensive  tract  of 
country,  say  somewhere  to  the  north  of  us.  Suppose  that  this 
air  is  charged  positively,  it  will  induce  ne-^iive  electricity  on  the 
earth  below.  This  metallic  coatine  on  this  sheet  of  glaiis  [over 
irhidi  the  blotting-paper  was  held  horiiontally  at  a  Itttw  distance] 
WKf  he  supposed  to  represent  the  surface  of  the  earth  on  which 
fliis  nqptive  electricity  is  indticed.  The  two  may  be  quietly  in 
equilibrium.  Suppose,  however,  that  from  some  causie  or  other 
the  teiHion  beeomes  mificient  to  enable  die  electricity  from  aomc 
point  in  this  Mratum  of  air  ti>  iirike  across  higher  up— heeause 
theilmaMn  are  found  10  ha  panOd  to  the  diiemoBof  the 


dipping-needle,  and  par;illel  accordingly  to  the  lines  of  magnalie 
force  — hi..;her  up  in  the  fir^t  instance  ;  trom  thence  I  do UOtluMW 
where  (he  discharges  go^  but  1  should  suppose  that  in  our  country 
they  generally  go  aootewherc  to  the  south  uf  us.  Now  if  a 
tract  of  air  were  pretty  u.iiforaily  electrified,  it  would  induce 
electricity  of  the  oppoaile  name  underneath  it,  pretty  uniformly 
distributed  except  aboat  the  edges,  wltcre  the  electrified  air  wliien 
was  the  inducing  body  would  tend  radMr  to  overlap  the  electrified 
portion  of  the  earth  bel  >w,  and  where  accordingly,  if  the  charge 
were  the  same  throughout,  there  wonhl  be  the  greatest  tendency 
fur  tlie  elcclrieily  to  strike  off  and  pitss  into  the  upper  regions  of 
the  atmoephere,  and  thence  probably  to  the  south.  Well,  rnp- 
poae  no«  that  a  diichaige  begins  anywhere,  say  somewhere 
along  this  edge  of  the  paper,  u  hicb  1  will  suppoae  tu  be  the 
northern  edge.  The  paper  which  I  hold  in  my  hand  is  rcallj 
touch -pajier  (such  as  boys  use  for  amusement),  and  1  will  light 
the  edge  of  it.  Now  this  smouldering  away  of  the  touch-paper 
1  cjnoeive  to  represent  the  mode  in  which  the  rare&ed  air 
beomes  suecemively  discharged.  Supim  e  that  a  discharge 
takes  place  somewhere  about  the  edge  of  this  sheet  of  electrified 
air  covering  a  Urge  tract  of  eoantry,  then  if  once  a  Imle  (ao  to 
speak)  were  formed,  the  tendency  would  be  fir  the  disefaaige  to 
continae  along  that  edge,  becau  e,  a-  I  s  iul,  a.s  s)on  as  the 
eleetiieity  at  the  edge  wros  di.sch.ir)^cd  the  t  Icctricity  of  opposite 
name  which  had  been  inducc<l  on  ihc  surface  of  (h?  earth  below 
would  be  set  free,  the  earth-current  would  lie  set  up  ;  and  then 
a;^in,  what  now  is  the  cJ.;c  of  the  electrified  tract  of  air  would 
be  left  ex|x>sc<l,  no  lon.cr  ]>rotccted  io  the  same  mimurr  aa 
before  by  the  induct  i  'n  of  the  electricity  of  op.}osite  name  be- 
neath ;  the  electricity  would  fly  off  from  it  in  turn,  and  so  on,  so 
that  there  would  be  formed  a  sort  of  curtaiu  composed  of  auroral 
rays,  and  gradoally  advancing,  in  our  country  u-ually  is  the 
direction  from  north  to  south  ;  because  we  live  in  a  sort  tA 
neutral  region  not  too  far  sjuth  to  see  the  anroza  from  time  to 
time,  and  not  far  enough  njrth  to  Iw  eaempt  from  tfamder* 
storms.  'I°his  auroral  discharge,  whidl  takes  the  place  Cf 
thunder  Morms  in  lower  latitudes  in  s-ome  way  or  other,  anally 
occurs  to  the  north  of  us,  ami  accordmgly  the  aurora  is  odled  the 
Nurihem  1  i^'hts  ;  but  when  there  is  a  fine  display  it  sometioHa 
reaches  down  to  us  and  goes  south  of  us.  So  1  >ay  the  dischafgC 
u  ould  usually  begin  from  a  place  not  lb  of  u<,  and  would  creep 
along  the  edge  or  the  electrified  stratum  of  air,  forming  a  aort  of 
luminous  curtain,  attd  passing  from  north  to  south,  just  a.s  the 
i.moul<lering  edge  of  the  touch-paper  paises  along  the  paper 
gnulualiy.  When  we  are  just  under  the  ed^e  at  which  ihle  dis- 
char^  takes  i^ace  we  have,  as  1  conceive,  an  auroral  arch 
passm /,  it  may  b^  through  the  zenith,  geaemlly  stretching  also 
east  and  wes%  and  gcaenllj  moving  with  a  dew  molioB  ktm 
north  to  south. 

Now  snppc»ing  that  that  is  the  expla-Hilum  of  the  three  phe< 

nomena— magnetic  disturbances,  earth-enrrent^  and  aurone— 
can  we  in  any  way  connect  their  occurrence  with  changes  going 
on  at  the  surface  of  the  son  ?  1  think  we  can.  We  know  that 
a  tube  containing  nucfied  air,  supposing  Uie  density  of  the  air 
in  it  is  given,  oppises  less  resisunce  to  the  electric  discharge 
through  It  when  it  is  w  arm  than  when  it  is  cold.  The  conducting 
power  of  a  wire  for  eiectrieity  decreases  if  yon  heat  the  wire,  but 
it  is  the  nwje  with  air.  The  passage  of  electricity  through 
rarefied  gLsesi<  very  difTerent  in  its  nature  fro  n  the  pissaje  of 
electricity  through  a  wire  or  through  an  clcc'.i^ilyte.  .Mr.  Dc  La 
Rue  has  shown  in  the  course  the  researches  ntade  by  means  r>f  his 
splendid  battery,  that  in  these  highly  ethau4ed  hlMS  the  electric 
discharge,  be  i'.  ever  ito  steady  to  all  appearance,  obeys  laws 
c  )nnecting  it  rather  with  a  seriet  of  di  ruptive  di'tchuge  ,  with  a 
rapki  succession  of  sparlcit,  thin  with  a  dischar;;e  pas-ing  thrgugh 
a  wire.  Now  connected  with  that  d  lTere'ice,  or  at  least  accom- 
panying it,  there  is  that  opp  >site  action  of  heat  which,  aa  I  mft 
m.  the  cose  of  gases  renders  the  passage  of  electridtf  aMtC  ca^ 
instead  of  less  easy.  We  may  ima^nc  that  if  from  any  cause 
the  sun  gives  out  greater  radiation  than  u  uat,  the  upper  regions 
of  the  atmo>phere  msiy  thereby  become  heated  to  a  cwtala 
eitent^aad  o|>poaelcis  resistance  to  the  passage  of  the  eiecttic 

•  The  my5  fif  ihr  vi^hl?  spccimm,  «o<l  ev?n  ihr  invisiMe  ray»  for  wme 
coaiU)ri;il'k  disi.tn..i:  t>cyuDd  Ik*  cnccmc  vi  >lri,  pass  (letly  ihrnujh  cicu 
air,  which  could  noi  iheirfore  be  wnribly  hcalco  by  then  Bat  tWs  i* 
nawn  to  think  thai  the  •tmcxinhrTC,  or  (01117  of  its  CQUldtUCUHb  am  SMSe  OT 
tew  opa-su:  in  rays  of  very  nt(;h  rcfrnnifitiirny ;  and  &  ts  fast  fercopiotts 
emiMion  of  ihfs- thai  sourri-v  f  m  linion  jf  an  eiertsivcly  hiRh  ttmpera- 
lurc  are  so  rcfiinrkaMe.  Ihr  s,i!j  t.iii.r.  wh.rh  is  jpa.u-  ti'  tbe  rayi  of 
cxccuive  rcfrans>bili(y,  and  conscqucoily  enable*  ihcm  lu  heal  upfxr  regions 
of  the  atBDahm,  is  pmbobly  aj«  aiifOfm  «r  wqnfMi,  hut  some  gaa  or 
gascsjMSHU  ia  way  soiaB  qusmity. 
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A.<char];e  thron^h  it  than  they  did  before.  In  this  waf  WKf 
conceive  that  in  a  great  outbreak  like  that  olxi«rrcd  b]r  Ifr. 
Ctrrin^tOOi  where  the  hot  interior  of  the  sun  U  turned 
np,  as  tt  wa*,  and  radiate^)  toward!,  the  earth,  the  facility 
for  the  paas*g;e  of  the  electric  di-c'iarj^e  is  increased,  and 
it  may  oe  rery  rapidly  increased,  iio  that  acoordin^  to 
tUi  theory  the  loandariaw  of  thcac  three  phenomeoa  lies 
in  ttnospberic  elwiikihy,  wUeih  focna  aa  ft  were  the  maga- 
riae^  and  the  solar  radiation,  as  it  wvre,  snpplie*  the  match, 
mA  ailow:^  it  to  be  discharged.  Of  coarse,  over  and  above  that, 
when  solar  radiation  is  active,  all  th  ;  pbenomeaa  which  defiend 
on  solar  radta'ion  may  be  eipected  to  M  active  too ;  and  ttere- 
f'jre  bevond  its  inflaenee  ia  firing  the  match,  to  speak  meta- 
phoricaUy,  thii  <<  >Ur  nuUftttoili  when  more  active  than  usual,  and 
laMing,  will  also  prodoM  •  more  rapid  develoumcitt  of  all  those 
processa  at  the  nrfMe  of  the  earth  whidi  depend  on  solar 
radiation,  aiina(  other«^  no  doubt,  tlie  K^ncrxio  i  of  atnw 
cpherie  electridtr,  altboiq^  we  are  not  at  piL-^ent  aiile  tu  explain 
with  certainTr  the  manner  in  which  it  is  prijduc'>1.  S  i  that  in 
two  ways,  by  applying  the  match  to  the  tram  alrei  iy  l.uii  ;ind 
by  gradually  manuf.ic'uring  the  fwwder,  the  increasol  solar  radia- 
ti  'H  may  cause  an  increa^  i'l  fhoie  elecinc  cii^char^cs  and  earth- 
currents  as  the  resuU  of  t!>c  roU  tribulion  of  the  induced  elec- 
tricity at  the  surface  of  the  rarth,  and  thereby  a  disturbance  of 
the  ma,^netic  elements.  1  d'»  not  kmw  of  any  other  theory 
than  tha'  of  atmospheric  electricity  which  fu-nishis  anything 
li  .0  sutTici«iit  electromotive  force  to  account  for  these  auroral 
d.  c;i.i  ,'cs,  if  they  are  really  electric  disolisr.;e.  amlo^ous  to 
t  j^*  which  tike  place  in  exhausted  tubes.  As  1  saiii,  it  hns  been 
su,i|")  cJ  liy  s  JiTic  ih  U  the  ni;»j»netic  disturbance*  are  due  to 
ca  ili-cu-rcnt^  ;  aco  >rdini  to  the  the  "ry  w hi.-h  I  have  adva'iccd, 
they  ar,:  due  rather  to  a  vist  assemblage  of  currents,  partly  atmo- 
sjiheric  ami  carlly  terrestrial.  Ati  objcc'ion  h.is  sorncimcs  twcn 
ta':ea  to  the  supposition  tint  the  iii.igi'Uc  d;5turl)anccs  arc 
due  to  e.trth-currciits  ari-ing  frjm  the  con  i  Icrali  m  of  the 
elcctD-aiagnetic  elT'-i:l  which  the  cirth-currcnt  actu.iUy  observed 
wo.il  1  have  up  in  t  jc  needle.  But  thi~,  1  think,  is  tliviatel  when 
y  u  rc  icmhcr  t'i.it  an  e*rth-current  actually  oii.eived  !■  merely 
what  results  fr  im  the  exatniniti m  of  a  very  --null  p  irtiin  of 
this  va-I  cluv'-rjc  ^y^toin,  -trc'vh:  14  11  may  l>c  over  lurilro  i^  of 
roilt:- of  c  •Jiitiy.  .\t  (irccnwi.li,  fir  in  t.i-i*f,  t'lerc  arc  n>w 
wires  l>y  uliicli  c irth--urrcii'.s  arc  rc^ululy  o  i  crvcd.  The  co- 
incidence between  :ihoto^raphic  trace-.  Ici'l  liy  tii-.!  earth  currents 
a  id  tho  c  left  b/  the  lua^iiclic  st  ir  .ii  i  .  in '-t  rc  iiarkal<Ic. 
hvery  (X'  sk  of  the  one,  you  may  say,  an  -  »crs  t  1  a  ]>cak  of  the 
other.  Ii  hi-  Keen  iioticcil,  however,  thit  the  e  ajipe.irs  t  j  !<■ 
a  slight  ilidcicti  e  i  i  the  ti  uc  of  t  ic  occurrence.  It  would 
appear  a-i  if  the  di  turlancc-4  precclc  l  the  e  tith  currents.  Well, 
that  may  very  «ell  I -c,  ttcc  lu  c,  aceorilin.;  t  1  the  theory  which  1 
have  advanced  the  effect  iii  ilie  ni  if^net  1  the  le  nltant  effect  of 
a  vn  l  --erie.  of  current,,  [i.vrUy  terre  lria!  and  partly  atino,])heric, 
stfctchiii;^  over  a  ve  y  larjjc  region  of  country,  whereas  the 
earth  cuncnt-  olisc.  vcj  arc  nier  ly  obtainc.l  by  tappiojj  the 
earth  at  a  c  iuole  of  pi  ice.  at  n  i  great  di  tance,  so  that.tht  tWO 
do  n  it  by  any  mean   nece-saiily  cjrrc.p  m  t  exa.tly. 

I  forgot  to  mention  at  the  projicr  ti:nc  a  di.\;;rara  which 
Capt.  AUucy  has  kiri  ily  prepare  I  for  ine  This  is  \  copy  of  tlic 
diagra  n  raide  by  Mr.  l-.lUs  of  the  Koyi)  Oii  erv.itory,  giving 
the  re.ult  o(  liis  di-.cu*si  m  of  the  Grecmich  oh  crvatims  oii 
two  out  of  the  three  magnetic  clement.,  lu  nely,  the  tlcclin.ati  m 
and  hori/ont.-.l  force,  a^  co.npared  with  sun-sp>t  frequency.  [.Mr. 
£Ui«':.  diagram  i  1  Tart  u.  of  Ai/«Nj^M«f  TnomttUltt  for 
1880  was  ll.c  I  refcncJ  t  >.) 

N'ou  ,<  c  that  an  cxa  ni  ia'im  of  the  phen  )  nena  g  'ing  on 
.1  the  ^o!.ll-  -u  f  ice  itself  lead,  Ui  t)  the  C  mchisi  m  that  there 
are  vast  curienis  u  >  .md  diwn,  by  mean>  of  which  the  c  )tnj>ara 
lively  s|>cakin.;  co<  ,1  •.iojx.-r  p  -riioii;  aic  coilinuilly  replaced  by 
hotter  nia'.:cr  I.  ,.  u  ,iL-a'h.  Mr.  l.sc'^ycr,  it  th-^  lejiures  he 
i«  ab  lut  to  give,  I  have  no  doubt  will  have  a  great  dcil  of  very 
iniercvtiiig  evidence  derived  fro-.n  sjicctr  isj  >i)ic  -tu  ly  if  the 
lihenoiiieni  t  >  lay  hcfo.c  yju  be.iring  ou'  that  same  conciu-ion 
We  have  seen  that  the  s.i  ip  j,ition  thit  there  is  extra  radiation 
when  the  i  it^ri  >i  p  irtions  of  the  sua  are  ejected  and  come  to 
th4  .surface,  fall-,  in  very  well  with  the  k  iown  relationship 
between  the  occurrence  of  sun-spits  anl  the  three  terrestrial 
phenomena  1  !i  ive  mentioned —magnetic  disinriiances,  .aur  inc, 
and  earth-cur  ciil».  I  say  between  the  ^u  i-  ]Mt-,  alth  lugh  it 
i»  no",  strictly  spca'sing,  the  s\m  .pit.  the  nse'ves  but  the 
tremendous  di»turbaace:>  which  ore  their  precursors,  and  of 
whieh  thcr  fonn  the  aost  eaiitjr-observed  naaifeOatioa. 


Mow  if  there  b  reason  to  believe  thit,  when  the  sun  is  in  a 
state  of  activity  in  this  manner,  ^ere  is  increased  radiation  from 
it,  it  n»f  well  be  that  the  meteafoiQQf  of  the  earth  is  affected 
by  the  changeit  which  take  place  at  dtttwfice  of  the  sun  ;  but 
the  meteorology  of  the  earth  formi  an  exceedingly  cornp' 
problem.  We  have,  so  to  speak,  to  deal  here  with  a  verf  ( 
cated  in  egral  of  a  diflerential  equation.  I  am  ipeakingi 
what  metaphorically,  hut  my  v^ords  will  be  undenlooa  bgr  the 
ma'hematidans  who  happen  to  be  prei^nt  We  cannot  voy 
directly  connect  that  int«cral  wilb  the  disturbing  forces.  One 
thinit  however,  we  may  lajr  t  sUi>p(Mng  that  there  i  >  a  system 
of  any  kind  subject  to  periodic  distwhing  forces— and  we  have 
teen  reason  to  believe  that  these  great  emptions  which  take 
place  on  the  lurfMe  of  the  sm  an,  perhapa  somewhat  roughly, 
periodic— if,  I  saf,  we  have  a  periodic  syalMi  of  diatnrbins 
forces  then  the  sy^em  which  is  acted  upon  theaa  fbnees  wiD 
show  a  peri  idic  dLstarlnnce  which  may  be  more  or  less  con* 
eenlei  by  apparently  capricious  dislwfannoei,  bm  which  yet  majT 
be  ex]>ected  to  c^ime  out  in  the  long  run  ;  and  it  ha^  liecn  sup- 
pised  by  those  who  have  studied  meteorological  phenomena  that 
thirre  are  indicati'ins  of  a  decennial,  or  nearly  decennial  period 
in  some  of  the  meteorological  elemeat?,  f  ir  instance,  the  meea 
te  np^rature  of  the  air  and  the  fall  of  rain.  Again,  in  some 
observatories  thei  nometeri  have  been  .sunk  to  a  CJUsiderable 
dep'h  in  the  earth,  and  oSscrsati oik  of  --uch  therm  imeters  were 
carried  mt  for  a  greit  numSer  of  year-,  by  the  Astronu  uer  Ko^al 
of  Scotlind,  I'r  if.  I'lo^ii  .Smyth,  an  1  they  arc  regularly  c-tmed 
out  II  i«  at  tircenwi:h.  dm  iected  with  the  aunud  vorialionof 
le  mieraturc  between  su:nmer  and  winter  there  arc,  s  1  to  speak, 
waves  of  heat  and  cold  slowly  propagate<l  do  vn  from  tbe  surface 
of  theeirth  to  the  iirerior,  ra]iidly  dec  ca- in 4  in  amplitude  as 
they  descend,  and  by  going  a  suitably  ui  lUeratc  depth  you  get 
these  tluctuiti  in>,  indicating  the  animal  lluclualion  of  the  atmo- 
Hpheric  temperature,  and  free  in  a  gre.it  measure  from  the 
rtucluatio  i .  which  tike  |iiace  at  much  shorter  perioil->.  When 
yoa  g  >  a  httle  i\ ay  ..lo.v  :i  the  n-suls  givcu  oy  thc»e  tbennoaieters 


in>!icite   o  n 


hmg  of  .1  dec  ?iinial  or  nearly  decennial 
g  s:a; .uic  ii -.,  however,  have  licen  mailc  by 
as  t)  the  time  of  m  iximu.n  of  ;  '.cmeteoro- 
Inch  were  su]'[io^cd  lo  have  sue  1  a  ]x,-riiMl, 


se?m  I 

peri  id.  Cuntlic 
diffi-rent  ob  crver 
1  'gi  -  d  clejii-nt. 

and  some  have  argued  fro  u  the  results  that  when  tlic  -u  1  wa.  m 
a  h  ghly  ^pitted  condition  we  had  a  higher  tciU|ieralU''e  than 
usual,  and  some  tlie  reverse.  Now  thi.  is  an  iiupo.  tint  matter 
t)  attend  to.  .Suppa^  we  hid  such  a  system  acted  ou  by 
jieri^idic  disturliing  forces  ;  it  will  show  at  least  in  the  mea'i  a 
c  trrespondiiig  ;ieri  1. h ;  tliKtuatioa,  cjrre-ponding  li  never  only 
as  regards  the  length  of  the  p^ruKl.  The  ejwch  of  iiunimu  ii  of 
the  clement  oliscrvcd,  whatevci  it  mav  be,  ha>  no  necessary 
relation  t»  the  epoch  of  maximum  o^  the  disturbing  force«, 
excepting  th  it  they  are  scjiaratc  1  liy  a  c mutant  interval,  and  the 
ep  'ch  of  maximam  of  the  clement  ob%erved  may  be  diTerent  at 
oae  loc.ih'y  from  what  it  is  at  ani'.her.  .S  1  that  it  is  only  the 
licri  id  a  id  no!  the  ep  ich  of  maxi  nu  11  which  you  can  exjicc!  ti) 
arrive  at  po.-i'ily  by  an  0(1  ervati'in  of  such  element-  I  have 
s^wiken  of.  It  i^  ve.'y  ditYicnIt  indee  1  to  s.iy,  even  if  a  ten  yearly 
pi'i  I  1  e  .  .|),crvcfl,  i\  h  U  inght  t  .>  lie  th-;  year  of  greatest  lolar 
rali  iti  11  if  we  have  given  the  o'j  erved  lesult  -. 

Is  there  any  way  in  which  we  miy  ho^se  to  attack  that 
prdilem?  1  thin';  there  is.  It  i-  by  ni  mean^  li  >pcless  I  ) 
att.:mpr  10  mevsure  by  a  direct  process  the  s  ihr  raliiti  m.  In- 
struaicnt-s  hue  bicn  devi  elforthc  pu-p  >5C,  cillcd  a>:ti-.o  nete^. 
One  was  devised  liy  the  late  Sir  John  ller-chcl,  anil  goes  by  his 
im  ne,  and  it  is  a  ve.'y  he.tutiful  instru  nent  ;  bu'  utifonu  lately  it 
i-  cxceshvcly  f.agilo,  and  if  the  inurnment  has  g  it  rough  travel 
or  niu  ;h  -.vork  at  all  to  go  thr  ju  jh,  it  is  p  etty  su'c  lo  ic  broke  1. 
Otht-r  ins'nmeiits  have  been  device  1  f  ir  the  pur, use,  an  1  amonj 
them  I  may  mcnti  >n  one  by  Prof.  Bilfiur  SteA'art,  He  ha'« 
lately  devised  a  new  ar ^  1  on  t  -r,  an  1  one  of  his  c  •nst  u  ition  ha? 
recently  been  sent  out  to  I  iJia,  and  is  at  jirc-ent  u  id  t  tri  d.  In 
the>e  cases  heat  is  observed  by  a  iher.u  >  ncter.  Another  h.os 
Iwen  devis'd  by  Pr  if.  Ro-co;,  depending  on  th'^  chc  aical  action 
of  radiation.  I  think  n  me  o  these  have  yc;  hi  I  a  thoroughly 
com()lete  trial,  b-rctu.e  in  such  a  cU  nate  as  nu  s  a  fair  tri.\l  can 
hardly  Ije  made,  -A-.vx  there  ar  •  ,  .  miny  dislur' nn elctnents  in 
the  lower  atmo  phcre.  An  cxcceilmgly  flight  cirru  -ha/c  mike* 
an  enor  um;  ditference  in  th.-  am  )unf  of  heit  radiated  fr  jiu  the 
sun  as  received  by  u  \vi  h  >u'.  being  deflected  fro.n  its  c  i\ir,e.  If 
there  be  the  -lightest  In.-e  a  g3  k1  deal  of  the  heat  rays  are  de- 
flected from  their  cou-se,  psrhaps  not  much  de&ecte>i,  so  that  if 
wt  take  in  the  dtaeetion  of  th*  tni  MaM  end  th*  acichlMMri^g 
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direedons  from  the  toa  far  aone  eonidenble  dkttiioe  all 
It,  the  totality  of  ndfatian  team  HuIl  pocliaii  of  the  Imitcdi  nwy 
notbesoamcbiiiCBisrlttwlntftitwhiaiain  b  aont  of  Otf 
slight  cimu  luoe  there.  Bnt  <tlll  w«  him  hue  toom^  la  the 
lover  regions  and  besides  that  we  bwe  wster  In  «a  iinrbible 
■tile  of  vapour,  and  Dr.  TyndaJl  has  dunm  dwt  tfwt  ebeoriM 
nidi  peel  avidity  a  portion  of  the  heat  raye,  Iboee^  however, 
attBahilj  rayi  of  very  low  lefrangibility.  Silll  ^  ahaorpdon 
cf  dwae  nay  very  leoiibly  alfcet  tu  totalit/  of  ladiatioB  icceiwcd 
ftan  dw  iun.  How  Aen  ihall  we,  if  posriblei  get  rid  of  thcie 
iowees  of  dkliufaaiioe  ?  The  best  plan  seemi  to  be  to  take 
obatrvatioM  at  a  eooiidetable  altitnde,  where  if  possible  yon  may 

St  many  tho«Mnd  foet  above  die  level  of  die  ica  and  get  rid  of 
e  lower,  dustier,  hailcr  portloa  of  the  atmoepherc,  and  get  rid 
also  of  by  far  the  greater  portion  of  the  aqneons  vmoor,  wbieh 

Sr  itself  alone  wonld  absorb  a  ^rtion  of  the  heat.  That  Is  what 
e  Committee  on  Sokr  Physics  have  attempted  to  do.  We 
contemplate  having  actinometric  obtervatloDS  made  in  the 
pocth  of  India.  Of  course,  if  observatkoa  ate  to  be  continued, 
it  is  not  sufficient  to  gu  to  some  high  ooontain.  Yon  mus^t  go 
to  seme  habitable  place  where  the  observer  can  live  and  be  in 
fOOMaoit  of  comfort.  Now  in  the  Himalayas  you  may  get  up 
to  maay  thousand  feet  and  yet  be  still  within  reach  or  hiunan 
haMtati  Ions ;  or  what  i«  Ixtter  still,  if  you  crois  the  range  and 
go  over  into  Tliibct,  you  have  there  a  high  table  land  many 
thousand  feet  ;vbL.vc  the  level  of  the  sea,  Hith  a  sky  usually 
doudlesi,  and  where  obscrvatioBs  of  thi«  kind  may,  it  is  hoped, 
be  made  widt  socoess  for  a  considerable  period  together,  and 
the  rendt  may,  we  hope,  in  time  throw  light  on  thie  question 
whether  or  no  there  is  in  reality  a  change  in  the  amoimt  of 
radiation  received  from  the  sun,  and  whether  the  «m«Wit  of 
that  change  is  sufficient  to  make  any  material  dUfatnoe  is  the 
meteorological  conditions  of  onr  globe. 

I  have  ipoken  of  meteorologieal  elements  In  which  varioos 
observers  suspected  that  they  saw  M>me  indications  at  least  of  a 
decennial,  or  nearly  decennial,  period.  Specnlalions  have  been 
made  as  to  whether  there  is  not  a  decennial  period,  or  something 
of  the  kind,  traceable  CvtB  hi  the  occurrence  of  Iiidian  famioe*. 
If  so,  there  may  be  some  very  close  reladonsbip  between  the 
solar  spots  ar.d  thc^e  famines.  At  first  sight  one  would  be  die> 
po»ed  to  say,  "What  pos.-iblc  connection  can  sun-spots  and 
famines  have  with  one  another  ?  You  might  as  well  speak  of  the 
connection  between  comets  and  wars  1 "  But  when  we  go  deeper 
below  the  surface,  and  >tttdy  carefully  the  phenomena  presented 
to  our  view,  we  see  that  a  possible  connection  between  <.uch 
apparently  remote  things  as  sun-spots  and  famines  may  not  be 
chimpricjt!  ;  and  there  is  no  saymg  what  practical  application 
may  in  the  end  result  from  a  study  of  solar  phenomena 
taken  in  the  first  instance  for  a  (urdy  sdcntific  obicct. 

A  PRISMATIC  OPTOMETER* 
JT  if  well  known  ^at  In  the  normal  eye,  with  iti 


)  idaaed,  parallel  rays  of  light,  that  i^,  those  firom 
dlitaat  objects,  are  brought  to  a  faon  on  the  ledna.  Rays 
tarn  Mar  objecu  are  divergent,  and  If  they  ester  soch  an  eye 


dMyawnoClnoa^toalbciu  on  die  retina',  but  would  be  at 
'  thehfadlt 


I  paint  behind  It  In  oidar  diat  they  may  be  ^^o  broiight  to 
a  focna  and  form  a  dittlaet  image  00  the  leUaa,  an  eflort  of 
aoeoaunodadoB  la  acceaiary.  fih  is  performed  hy  a  mall 
mnsda  caHad  the  dllmy  nude^  in^  tae  cytbaO,  the  tddaatt 
efleet  of  wboaa  contraction  la  an  ahciatlan  in  the  ahapt  and 
perhaps  the  condhkn  of  the  leni^  whieh  canaea  Ac  iq»  to  be 
mora  atrcMfly  refracted,  and  hricgi  them  to  n  iocim  on  the 
redan.  The  effect  is  in  fact  the  same  as  if  n  oonvcn  lent  were 
added  to  the  optical  system  of  the  eye.  As  age  adnnces,  the 
■nacfe  and  Icm  become  cdfc,  and  work  with  difficnl^.  They 
are  relieved  of  pail  of  dwir  work  by  putting  a  convex  gbsi  in 
front  of  tte  qre.  Hypcmetropia  is  a  eimdition  in  whkh  the 
aiia  cf  dte  eyehaD  li  too  short,  compared  with  Ac  retracting 
power  of  the  Una.  h  it  an  dfcrt  of  accommndariim  Is  neces- 
Huy  to  aee  CTCB  dUaat  object*  and  n  adS  ahNM^  effbrt 
to  ICC  nitfcUcclik  A  penon  tnlfcriiig  ftoin  it  teqnites  eoavu 
Whcnbodi  ^yes  ere  aied  leccthcr,  the  optic  aaei  of 
I  are  dtacdcd  to  die  object,  •»  that  ht  looklag  at  a  distant 
object  th<y  wt  directed  parallel,  and  b  loohfaw  at  a  near  one 
These  movements  are  effected  by  the  estemal 


SI 


of  we  eyeball,  iidilch  arc  svppUcd  by  hraadna  of  the 
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same  nerve  as  the  cUiaiy  mnsde.  As  a  I 
thccUiatTmaMileaBdof  the cattraa! amsdcs of  Ihecyelialaie 
maadalM.  or  hafaitna^  pcriaemed  In  eonjnaedoin  %  uat  Is,  the 
he^  haaBacnmnaccnrtoncdtosendanhapidwte  Ac  one  set 
cf  BBiGlea  mofcitionale  to  that  sent  by  die  other.  Any  dis* 
tnrianoe  or  dua  imofiitlnH  can  only  lie  aeeompUshed  hy  n 
distfaKt  eflort  whid^  if  severe  or  long  continued.  Is  apt  to  be 
painful.  Suppoit  a  man  has  hcenme  presbyopic,  i.a  his  aceoai* 
nodadan  has  gradually  heeoatedill(  and  its  caacendaecd.  In 
order  taaceoMiinodaie  for  rays  fbom  an  fXjjUdt  at  dm  onSnary 
reading  distance  of  ten  or  twdve  inches,  he  hes  no«  to 
exert  an  eflort  equal  pcrha^  to  what  he  would  have  employed 
when  yonng  on  one  four  mdies  off,  but  the  change  haa  been 
gradual,  and  the  convergence  of  the  eyea  for  twelve  inches  haa 
beeome  associated  with  this  amount  of  eflort  If  he  now  ose 
oonvex  glasses  of  suiuble  power,  the  want  of  refracting  power 
is  suppbed,  the  effort  of  accommodation  is  reduced  to  \u  natural 
amount,  but  the  amount  of  convergence  which  has  become  asw 
dated  with  this  small  effort  is  now  insoffident,  and  the  eyes, 
instead  of  converging  to  twelve  inches,  converge  on  a  point 
several  feet  distant,  so  that  donbk  vision  woaU  be  produced, 
Mwleis  hy  a  dhtlact  dBort  (he  eyes  were  conrerged  mcNi,  and 
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this  efivt  is  often  i  ainful,  and  is  expressed  by  the  term  that  die 
spectaclea  "draw^  die  eyes.  After  n  dme  new  asaodadctic 
at«  Ibrmed,  and  die  spcetaeleacanhe  wed  eomliorlahly;  hot  this 
does  not  happen  In  all  case^  and  for  these  It  Is  neeeisaiy  to 

Sod  die  I«nses  on  glasses  of  printade  section.  The  aetkn  of 
t  prism  is  so  to  bend  the  pencils  of  mys  coming  to  the  eycB 
that  they  appear  to  diverge  mm  n  point  corresponding  to  the 
new  focal  distance  of  the  eyea  prvrided  with  Ibe  apeetades. 
Somedmes  die  amonm  of  prnnade  eflbet  leqidred  Is  coknisted, 
but  the  eakoltdon,  hdng  bnsidoa  fencral  €onslderatioa».  does 
net  always  snH  teA«id«l  pcnoosi  at  other  times  pri»niatic 
glasses  from  a  tdal  cate.  ate  combined  widi  die  ouculated 
spherical,  or  spherical  and  eyHiidtkal  ghisscs,  until  one  is  foond 
with  which  vi>^ion  is  comfortable.  Inmany  cases  it  is  not  neccs* 
sary  to  use  glasses  specially  ground  on  prisms  ^Mit  «ufiidcnt 
to  move  the  ccnlfe  01  the  glasses  nearer  together.  The  glass 
being  thidier  Id  the  centre,  looking  through  the  part  near  the 
edge  produces  an  aaiont  of  priiniadc  eflect  which  is  often  suf • 
finenl.  If  caneaw  glasaes  ore  used,  as  in  cases  of  short  ^ight, 
dien  they  must  be  f^wdier  apart  dian  the  distance  of  the  e>  es  in 
in  order  to  produce  this  efleet.  The  objcet  of  die  instiument 
exhibited  is  to  find  eqperfanenldly  die  aaaoaat  of  prisumtk 
power,  and  dm  dblance  of  Oc  ocatic  cf  the  Icmcs  whkh  is 
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required  in  any  individual  cx^c.  Two  circular  frames  each  2j 
inches  in  diameter,  and  with  teeth  cut  in  their  ed^,  are  mounted, 
so  that  the  tcclh  gear  into  each  other,  and  they  can  rotate  freely, 
but  in  opposite  directioas.  In  the  centre  of  each  frame  is 
moanted  a  pri.sm  uf  iS';  one  of  the  frames  \i  graduated,  and 
when  the  graduation  is  at  the  axes  of  the  priams  are  parallel, 
so  that  parallel  pencils  of  ra^s  falling  on  bo\h  are  deviated  both 
in  the  same  direction,  and  uill  parallel.  Thus  when  the  pair  of 
prisms  are  arranged  horisontally  in  front  of  a  pair  of  eyes,  an 
object  looked  at  appein  diaphoed  up  or  down,  but  there  is  no 
lateral  deviation  on  etthcr.  If  the  fraoiea  bs  rotated  90P  in  one 
direction,  the  prinns  both  have  their  base>  inwards,  or,  if  in  the 
other  direction,  both  outwards,  so  that  two  pencils  of  rays 
•re  deviated  to  the  full  pawer  of  the  pricou.  la  the  la- 
tennediate  positions  part  of  the  prismatic  tSStxt  \»  iwiwi  ia 
ft  dtreciioa  at  ii|ht  Mgles  to  the  line  joiaing  the  oentm  of  the 
barney,  and  caa  be  aegleeted  as  only  nrodoeiae  panlkl  dis< 
lihcaiiieBt  of  the  image,  and  pnn  is  reaoivcd  ia  tGe  direetioo  of 


thh  lute  10  ■■  to  produce  apparent  ieparation  or  approximation 
of  the  '"—f  This  aaMMUt  is  read  ofT  from  the  graduation, 
vUdh  ii  conatrarted  on  the  following  principle : — Suppose  a 
lay  of  light  XAO  perpendiciil-vr  to  the  piue  of  the  paper 
'  (tbe  paper  at  O.  Suppose  a  i>rim  he  introdnced  at  A 


having  an  angle  of  deflecti  jn  6,  the  ray  of  light  now  falls  on 
the  paper  at  B.  If  the  pri^m  Iw  rotated  through  angle  fl,  the 
ray  now  falls  on  the  paper  at  C.  Join  O  B,  O  C,  and  resolve 
O C  iato  vertical  and  horizontal  co-ocdinates  C D,  O D.  CD 
heing  aa^kcted  as  described,  we  wi-h  to  find  OD  the  hocinetal 
floapootatof  tlie  deflection. 

Since  OB  =  OC 

.  op_ op 

*  •  OB  OC 

op 

.  OA  OD 

OA 


ton  a 


=  cos  /} 


(an  9 

Log  cos  B  =  Log  tan  a  -  log  tan  t. 
Two  otiiv  frames  arc  placed  ia  front  of  the  prisms.  They 
eootaia  grooves  to  lu>ld  leases  or  eombinations  of  lensc»,  and 
are  gndnated  so  that  eyiindrkal  leases  can  be  set  at  any  desired 

ai^Ie.  The  frames  can  be  separated  or  brought  nearer  with 
greater  accuracy  by  a  w  edge,  anid  the  distance  of  the  centres  of 
the  passes  is  marked  on  the  bearing.  The  whole  is  carried  at 
the  end  of  a  graduated  bar  which  carries  a  sliding  support  for  an 
obfeet.  Thb  bar  is  graduated  in  inches  for  use  ia  ealcubtion 
aaid  also  ia  focal  lengths  of  a  set  of  dioptric  lentes,  A  third 
prism  is  attarhwl,  so  that  it  can  be  placed  betwecD  oae  of  the 


fn\;i>e-  .md  tho  object.  When  it  i?  iu  positiijii,  the  rays  Roiiijj 
thiv.u^h  it  to  the  eye  appear  to  couie  from  an  object  higher 
than  when  it  is  absent.  Double  vi-ion  is  produced,  and 
the  cyc>  left  free  to  find  their  mr>st  comfortable  poi-itian  free 
from  .any  effort  t-j  make  the  two  image-.  coalc5Ce,  To  u>c  the 
instrument,  the  spherical  and  cylindrical  elements  of  the  spec- 
tacle required  are  first  found  cither  bv  some  of  the  ordinary 
methjds  or  by  the  ophthalmometer  described  ia  the  Aimual 
Volume  for  and  the  reqnired  lenses  from  the  trial  case  put 
in  the  appropriate  frames.  The  third  prism  is  interposed,  and 
an  object,  »iMh  as  a  vcrtieal  line,  looked  at  at  reading  di>tance. 
If  the  images  seen  by  the  two  eyes  are  exactly  one  above  the 
other,  the  prismatic  adiustment  is  presumably  correct,  the  third 
prism  is  removed,  and  trial  is  nude  whciMr  tmi^bag  can  be 
eairied  oa  for  some  time  widkeat  teigea.  If  faaagea  are 
slightly  disfleeed  eitenud^.  trial  is  made  whether  Aiftmg  the 
centres  of  me  liwiiii  nieriir  vt  further  off  auSBea  to  hriw  them 
into  positioB.  If  so,  the  dislaaee  is  noted  aad  sent  as  a  dute&m 
to  the  optician.  If  the  dispieeement  be  nM«e  dma  caa  be  cor- 
rected by  this  meaa^  Ow  prisms  «n  rotated  till  the  desired  elbct 
is  produced,  and  Ac  aoMant  «f  pritmatle  devte^  to  b*  given 
10  the  pr  >|x>>cd  speftadoi  read  off.  The  third  prism  is  removed, 
aad  reading  practised  as  abcnre. 


SCrENCE  AND  TXDUSTRY^ 

/CONSIDERING  the  high  position  in  literature  and  science 
^  of  my  pre<!ci;e>^ors  in  this  chair,  I  feel  that  1  h.ave  been 
bold  indeed  in  accepting  the  distinguished  oft'ice  of  President  of 
the  Midland  Institute  during  the  current  year.  I  shall  not 
attempt  t  i  rival  my  prcilecc^sor,  in  those  literary  or  philosophic 
flights  which  Sefr.lc'l  their  powers,  but  shall  c  jufinc  myself  to 
certain  suggestive  remarks  tl  iwiiii^  from  persona!  exi>cricncc 
of  men  aiiT  matter,  uluch  may  pro\e  of  some  interest  to  an 
andicrxe  consisting  in  the  main  of  peisons  who,  like  myself,  are 
intent  upon  cotiibinint;  science  with  practical  aims,  lut  «ho, 
unlike  mysel'',  have  the  best  )>art  of  their  career  still  lieforc 
them. 

li\  ve:ituring  to  cxprc  s  mv  vicwi  re^ardi:y  the  great  ijuestioii 
of  tilc  llay,  that  of  Tichriical  I-  lujation,  I  shall  run  consiiicrabli.' 
risk  of  d'sappiii;.tin^  some  of  its  rajst  ardent  advocates,  whi> 
may  have  I  >  d.cd  upon  me,  a  foreigner  by  liirth,  as  a  ^i.iuikIi 
supporter,  if  no;  a^  the  living  emtioJiment,  of  that  p  uticular 
form  .  .f  cilucari  m  tliat  the  Polytechniclun  of  Germa  iy  uinl  other 
Ci  .ntii;enial  countries  imparts  to  the  aspirin.^  engiiiett  .nud  manu- 
facturer, but  which,  in  my  opinion,  leaves  much  to  be  de-ired, 
and  is  ceriamly  iiiapi>licable  to  the  condition  of  things  which  we 
find  ill  this,  country. 

The  subject  of  education,  and  of  science  education  in  par- 
ticular, is  one  the  practical  and  national  importance  of  w  liich  it 
would  lie  difficult  to  over-estimate.  It  is  well  known  that  the 
Continental  nations  have  in  some  respects  stolen  a  march  upon 
us  in  providing  for  the  education  of  the  young  engineer,  the 
architect,  the  manufacturer,  and  the  naftsoian.  Colleges  of 
high  and  low  degree  abound  where  bjth  science  and  practical 
processes  are  langht,  whereas  the  teadiing  of  the  latter  nas  beta 
looked  on  hitherto  amongst  us  as  professional  or  trade  know- 
ledge to  be  acqnifed  dittiKg  lenguy  periods  of  papUhge  or 
apprenticeship. 

The  more  erdent  ndvoeetcs  of  the  CnatineBtal  SMtbod  of 
technical  educatloa  go  ao  ftr  as  to  ttiidE  ttit  tte  irksome  system 
of  apprenticeship  should  ^ve  waf  cBdiely  to  technical 
within  the  college  walls,  whereby  it  is  awinwid  anuh  time  < 
be  s.ived  aad  a  better  kaowledge  be  imputed  to  tbejl 
engineer  or  — ""fc**'"—  Having  had  soon 
young  mea  bra^  ap  et  dmte  technical  sdioob,  I  ma  bound  to 
tay  that  I  have  aot  beea  fevourably  impressad  with  the  tesolts 
produced  fay  thit  tyttem.  The  practical  knowlete  ■ondied  at 
theie  •rtaualunnrtt  b  wanting  m  what  m.ty  be  called  the  com- 
mcKlel  demcat,  that  Is  of  due  reoaid  to  cost  of  production,  of 
whidt  the  teaser  Umsclf  mast  be  comparatively  ignorant, 'as 
otherwise  we  shonid  lad  Umcaploired  at  the  factory  or  enfU 
ncering  office,  instead  ef  ia  Aa  sdhoclroom. 

The  young  pefertedmieatadnt  is  apt  to  look  on  the  mnAiae 
or  process  wbieh  he  hu  studied,  aot  as  one  of  many  solaUani  of 
a  practicsl  proUen  ioflaenoed  iqr  ever^VBrj^ng  external  cfaaua- 
stances,  but  as  somethbg  repreienlrag  an  abtolute  eondMoa  of 
things  almost  as  completely  proved  and  established  as  a  first 

'  AbMiscl  of  Addnsi  u  the  opeiuaK  th«  Binaiachui  Midland  loiii- 
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principle  in  nstune,  or  a  propotitioa  of  Euclid  ;  he  is  very  proud 
of  this  positive  knowledge  aod  inpatient  of  any  suggestion 
aiming  at  the  accomplishment  of  the  tntne  object  by  means  not 
sanctioned  by  his  anthoritaiive  text-book.  Ife  ap:  to  be  a 
dogpnatist,  a  splendid  man  for  coming  oat  iirst-cli-  s  in  a  com- 
peCtivc  e«aminatioB,  and  likely  enough  to  make  a  good  official 
in  a  Government  administration,  bit  most  unlikely  to  venture 
of  Unadf  on  such  new  embodiments  of  first  principles  of  nature 
as  IK  fumtial  to  the  accomplishment  of  inproved  nmlt',  and 
as  bave  aDlmated  our  WattN,  our  Cromplou,  ow  Coots,  and  oar 
Bcuemers  in  enriching  the  world  with  netr  proce«iet. 

On  theContincnt,  where  the  GoverniiicntN  thein»<lvetai«lai^ly 
engaged  in  trade  and  cntcrprl^e,  uhere  railways,  miacs,  and 
factories  are  State  establishment!!,  it  was  nece&-a<y  to  create  a 
large  staff  of  men  educated  to  the  p  'int  of  being  able  to  assume 
at  once  a  po^itiun  of  some  authority  in  the  rauks  of  rigid  organi- 
Kation,  and  luch  men  are  provided  by  the  polytechnic  .'chuols. 
Our  Indian  Governuieut  being  timilarly  situated,  had  to  resort 
to  similar  means,  and  to  e&tablL.b  Cooper's  Mill  Engineering 
College. 

In  this  country,  where  happily  the  great  commercial  interests, 
with  one  exception,  are  still  in  private  hands,  educational  esta- 
blishments on  the  Continental  model  would  be,  I  consider, 
inapproprLitc.  '1  he  .  ibjcct  a  young  man  has  in  view  is  not  the 
attainment  of  a  snu^;  ixwition  in  a  Government  tslabli^iment, 
but  to  be  fitted  by  his  education  for  the  great  battle  of  life,  in 
which  he  will  be  juil;j;eil,  not  by  the  an-wcrn  he  can  ^ivc  to 
certain  set  nuestions  in  his  coni]>ctitive  examination,  hut  rather 
by  the  fnoulty  he  mav  have  nc>iuirc'l  of  realising  useful  results 
uTiilcr  c'.c-n  tjIvltsc  rii ■.iirjist^ini.-c ■  nml  C'lHilitioiis. 

'I  lie  time  was,  nut  I  mi;  .il;o,  when  ;he  oiiiii:an  ]>r<.'vnil«l  in 
thi-s  L-  niilry  that  useful  k-viw  li  il^c  cuuKi  only  I'l'  :;ll.niitil  i:i  ilie 
work  li'ip  ;  that  a  hd,  after  hiving  mastered  the  three  K's  at  a 
primnry  sc!i  kjI,  h;i'l  to  be  Ixjuiui  to  a  nianuac' urcr  or  craftsman 
for  a  jerioi  of   even  ycnr  ,  his  time  ».ts  occupied  in 

routine  work  or  in  uiechai.ical  rupcriii ons  of  one  an  i  "lie  -aiuc 
ojiemlinn,  causing  hiiii  to  !;ivc  u|>  ihinVing  altrti;cthcr,  and  to 
l  et  niL  what  was  digniliesi  !iy  tlie  .Tpjiellation  of  pr.ictical  man 
■ — a  man  of  notions,  with  a  iuprcme  contcm]>t  of  theiry  or 
'cicnce.  The  rci_;n  .  if  this  ]  ractical  man  pir  fJtedlftKt  i-  h.ippily 
drawing  to  a  close;  for  thic  who  hi  h  to  trea-ure  up  liis 
memory,  I  would  rccoiiimcii  1  n  lucid  t!c  cri]ition  of  him  by  my 
friend  .Sir  Krcderick  liramwcl!  in  hi^  prcsidfsilial  a^i<lre^s  t  1  the 
Mechanical  Section  of  the  liriti'h  .A-  ociation  in  1S72  (whu  h 
may  f^e  fi  Ulid  in  the  Tranuitlu^ns  that  year).  .Since  then  Sir 
Freiierick  Itrauiwtll  has  done  much  to  hasten  the  liurial  of  the 
character  he  tie  cri^^'C  ,  in  niakin  r  himself  ilic  printij  al  pro- 
moter of  that  splemli'i  ei,  !  •.Mi  eiit,  the  London  City  Gnilds 
Institute,  which,  ander  wise  direction,  cannot  fail  to  exercise  a 
very  important  iBfloeaoe  on  the  cdncatianal  deKlopmeat  of  Utc 
countr)-. 

Having  now  sp.>l;cn,  somewhat  dis]i.ira^iii'^Iy,  I  fear,  of  lu  ih 
the  old  Knglish  system  and  <if  t!  c  nn  .re  recent  Coiiliiiciital  -ysleni 
of  technical  education,  I  shall  lie  asked,  no  d' u*  t,  what  in  inv 
opinion  ihoukl  be  the  [dan  adojited  in  preparing;  the  mechanical 
eniiiiicer,  the  manufacturer,  and  the  artisan  of  the  future  for 
their  respective  career^.  The  .iri-wer  to  such  a  ijuc  tion  is  mie 
involved  in  rauch  iHfUcuUy,  s-carcely  lulmiling  of  univcr-al 
solution.  There  are,  however,  eertain  jiriiiciplcs  of  ;;eneral 
applicati'iii  which,  I  suhuiit,  sh-  sjld  1  ever  le  lo-  t  -i^;!!!  of. 
Moral  education  hcin(j  jirvividcil  f>  r,  the  main  okjeet  in  teacli- 
ing  the  y  iiir^  h  ni  l  1  e  to  -:!en'4lhcn  the  ix>wcr  of  uieiii  'ry, 
and  after  tiia;  the  rcaMmiii;;  taculty.  The  firrt  is  mo.t  appro- 
priately acc  iin|djslieil  l.y  the  t  mveiilii  .:ia1  three  R's,  antl  I  y  the 
teachiiltJ  of  ^eo;^raphy,  histi  ry,  and  lan^aajjcs,  both  ancle:  !  and 
mo<lern  ;  and  ihc  sec  Jiid  by  uiathetnatic-,  lo^c,  and  the  natural 
sciences.  Sir  John  LuMmck,  in  addressing  you  .'onic  years  ago 
from  this  chair,  forcibly  called  at'enllon  to  the  nece  -.'-ity  of  com- 
bininif  both  htcnary  and  scieijtific  education  in  our  grammar 
schools,  suggesting  that  .at  Ic.a.st  ten  hwiii  a  week  should  be 
up  to  the  teaching  of  science. 

Such  a  system  of  education  has  since  been  c^tabli  hed  at  Kton, 
where  (as  reported  in  XATttRK,  vol.  xxiv.  p.  287)  all  ]iii|  ils  attend 
science  cl.asses,  and  arc  said  to  he  very  fond  of  wh.ii  they  ^;re 
pleased  to  call  the  ".stinks"  (in  allusion  to  the  cbcu  ieal  lal  o  ..- 
tor/);  whereas  at  other  grammar  scboobs  a  ''mcdern  depart- 
ment" has  been  added  to  the  cstabli-bment,  where  j^cience  is 
Hmallt  to  those  only  who  elect  not  to  go  in  for  a  classical  t  areer, 
»hOit  the  classical  sdiolars  remain  untaught  in  science  as  before, 
lattof  oplnioathatiha  Eton  qnten  is  the  better  of  the  two^ 


tat  I  cannot  regard  an  education  to  be  comfdete  that  do«>s  rrat 
combine  literary  with  scientific  training ;  the  one  giTes  t>ie 
polish  and  the  other  the  fibre  and  practical  direction  to  the 
undeotanding.    A  BinningiMm  manufacturer  by  im>  xzieaiu 
despi;  es  polish  to  make  hi«  goods  templing  in  the  marlteC,  bal 
he  would  hardly  like  to  1  ffer  them  composed  entirely  of  laAqacr 
and  poU.sh  without  that  solid  fibre  in  ttie  interior  that  is  rtece*!-*^ 
to  fit  them  for  practical  usage;  such  tnteriud  fibre  roajr  in  «  ttr 
case  be  likened  to  the  knowledge  of  meful  infociaatim  sooli  aa 
modem  langua^'c  .m  l  natural  sdenee,  without  «>faiclllte«la»>ieBl 
polish  mu-t  be  devoid  of  the  power  to  produce  results,  wbk'h 
after  all  is  the  standard  to  be  aimed  at. 

The  man  of  classics  the  Bishop,  the  Legidat«ir,  and  theJisAge 
of  the  future,  educated  at  Eton,  will  be  neoe  the  waraa 
standing  upoo  an  educational  foundation  oanprisinc  ''■talu*' 
in  its  composition,  whereas  the  man  of  praetieal  pannita  will  W 
all  the  better  for  hi-  early  literary  culture. 

Itut  it  may  be  ur^^eil  that  the  time  available  for  stndy  is  !'« 
short  to  admit  of  Uith,  and  that  one  or  other  must  therefore  t<« 
cho-en.  1  .should  venture  to  doubt  the  sufficiency  of  this  objec- 
tion, bcini;  of  .  pplnion  th  I  the  study  of  the  one  kind  of  knowlcd||C 
qualifie-s  the  ml:id  the  liettcr  for  the  Other,  in  the  same  wav  as  m 
after  life  recreative  cxerci-c  of  mind  and  bcKly  is  resortea  to  ia 
order  to  relieve  the  drud  ;ery  of  daily  duty. 

The  u  efulncss  of  tciervce  teaching  depends  of  course  to  a 
preat  exieti!  up  ju  the  teacher,  and  upon  the  system  adopted. 
Science  1  oi^jhl  as  it  v  ere  by  rote  is  of  comjiarativcly  little  value 
1  in         l.lc  ;  to  Iw  beneficial  it  hhould  l>e  (iractical,  imprrssir.;j 
the  min  1  vividly  wvU  the  -imjlieity  and  the  1  eaiuy  of  the  la-  s 
,  of  nature,  and  for  tin   vur.i  se  e:'t('.  statiment  of  a  lav*-  t  houli  | 
I  be  followed  up  hy  ocular  ucinniutration,  nay  hy  active  c  1  opcra- 

■  tion  on  the  part  of  the  student  in  the  experinien?.     Foi  tl«  s  I 

■  purpo  e  no  school  ou'_;hl  to  t  c  with  ut  it-,  ehemical,  its  pdiv  i  il, 
and  ils  mechanical  labor.itorics,  where  students  could  tc-t  t'  r 

^  themselves  chemical  reactions,  verify  pihy  leal  laws,  and  ascertain 
I  the  mechanicitl  properties  of  materials  u  cti  in  con-trucliori.  Xor 
do  these  laU  •ralories  nece'-  arily  involve  a  l.iri;c  cxi>en<liturc  f  r 
j  apparatu-,  the  nv  st  iti-tructive  .tppirau    liem^  tli.it  v\bicli 

1  uilt  up  ill  the  sia'.plest  p.-jiLle  uiaur.er  iiy  meo--  of  pulley-, 
!  c  rds,  wire',  and  i;la  s  tule  ,  ami,  if  ]  o  1  'e,  bv  ealliiiL;  inro 
'  rc.)ui^itif)n  the  con-lructive  ini^cniii'y  of  the  student  liimsclf. 

Only  after  the  ■^tiulcnt  !.a  .ifaliird  a  thorough  kn  jw  le  l^c  : 
first  ]:riiie".pies  will  it  be  dc^iraMe  to  introduce  hi  u  to  el.il>ora  c 
iiisliumenls  such  as  tcle-ci-pes,  ])i  lariscopes,  electrometers,  .ai  J 
delicate  weiijhiti^-inachine- whercniih  to  att  ain  numerical  result- 
atid  to  coiumcr.cc  oti.;inal  le  earch.  For  this  reason  very  coiii- 
pletc  lals  .raiories  are  of  i^reat  importance  at  the  u-  iversilies  ar.d 
suj'crior  c 'l!e;;e  ,  where  evatt  ciei.cc  ai  d  indcpcndeal  ICSeaKh 
take  the  place  i^f  mere  tuition  of  lirsi  [Mincil'les. 

After  I'lrst  ]  tinci|  les  have  been  taught  at  .'chool,  the  univcr-i:y 
on  the  one  hand,  ami  the  workshop,  aided  by  s'udy  on  the  other 
hand,  are  reijiii  lie  !  ■  impart  that  S]iecial  k;  o  .^  lei'gc  neccs-ary 
for  the  profes  i  111  ■  r  1  u-ii  ess  to  be  followed  in  after-life.  In 
tliiN  ics|.cet  tlie  ijem  an  k'niver^ity — (hat  <;loti.  iis  institution  fu 
the  i;cvcli>j>inenl        indep<':  i!ei  t    th  U;:ht — wrtirs  advan;a;^e> 
much  more  conrsu  ii'Li  l.|.-  lot  iiui  a^Mn  ikaii  the  technicrd  sche^  i.  | 
and  it  I-.  a  sijfiiiticaiit  '.ivt  tluU  wlidc  the  thirty  univer-i  les  uf 
Germany  coiitii  ue  t  >  r  crea  c  hr.th  a- regards  number  of  studeit^  . 
and  high  state  of  tflii  icncy,  the  j'urely  technical  c  .ilr^e-,  alroo-t  ' 
without  excejjti:  n,  have  during  the  last  ten  ycarv  1k-cii  steadily 
reccdinj;  :  whcrc.is  the  pn  ivii:ci.al  "Gcwerlie  .Schnle"  ha«,  under  | 
the  pr  ;;rc  :-i\c  Miiii-'er.  \    n  Falk,  been  inoditied  -0  as  to 
approximate  its  curriculum  to  that  of  the  "Gymnasium''  or 
fit.'^mm."!:  --  ehi  ol. 

In  -oiiie  techiiie  d  cIio  ils  mechanical  worksho]is  are  providid, 
in  which  student-  iiiay  wurk  at  the  lathe,  the  vice,  and  t  e  I 
planin;^-machine,  and  where  they  arc  allowed  to  construct  small 
steam-eiii^inrs  or  o  her  )ii-ces  of  machinery.    I  doubt  very  much 
whether  these  toy    team-engines  are  tuch  as  would  satisfy  a 
mechanical  engineer  in  real  pr.ictice,  and  think  that  both  the 
money  of  ihc  iustituti.  n  and  the  time  of  the  student  could  be  | 
1:  uch  belter  employed  if,  instead  of  imitating  practicil  cqginaer- 
in^,  he  were  nude  to  experiment  with  testing-machines  hi  Older 
to  oU  iiu  a  thoroui^h  in  i^'ht  into  the  mechanical  nalaae of  ini» 
rials,  their  ab&olutc  trengtb,  their  elastic  Inaili^  aad  the  cAeU 
pnHluccd  upon  ihcm  by  the  processes  of  anneaHBfc  laBMria^',  1 
:uid  wckliiig.    University  College,  IxMtdon,  hastaScBalcad  w 
this  re'i>cct  under  the  .ible  direction  of  Prof.  ICennadf >  aad  its 
example  will,  1  houc,  be  followed  by  other  oollegea. 
As  repids  ai  ddle  dass  aJvcadoi^  it  asiHt  ht  boiae  ia  atkd 
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thai;  at  Ihe  age  of  axteen,  thi  bd  it  wpceled  to  anter  up^n 
piMtiad  lifci  md  it  hti  been  hdd  that  ander  IImw  circnm- 
ytanoes  at  aa^  nte  it  ia  batt  tooonfiM  Uw  taacbiag  to  at  many 
iMldatiti  mih-  w  f  l^r  firnit-rrfl  if  tr  -i  «reffictency  and 
feaM  nfeMOC*  to  iiittta  aypibKfat.  It  la  thoa  that  the  dUtinc 
lioB  batwvm  tha  Gcmna  Gyanaalm  or  Gramaar  School  and 
tte  Raal  5ahnl«  or  Tadwdcal  SdMol  has  ariiea,  a  distinction 
tiUd^  llMiagh  HHMiiiaad  to  bobm  eatant  ia  thia  ooodUt  abo  fagr 
thafaNtitMionor  tha  "oiodcni  rfdci'*  I  ahoold  raoeh  Uka  to  aae 
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9m  T  thaU  ha  told  diat  it  u  impossihle  to  teach  everything 
properly  within  the  time,  and  shall  be  remin  led  of  the  piotcrfa 
Sigt  say*,  "A  little  knowledge  U  a  dangerous  thing."  I,  for 
ooe^  do  Mt  believe  ia  ddsMOverb,  which  1  c  nsiJer  erroneous 
aad  atiaehievoai  ia  ita  appncati'm.  Keferrin};  to  niy<^elf  a.s  an 
UiaiH|llf.  I  am  sorry  to  state  that  I  hid  n  n  the  advantage  of 
bring  lailght  Greek  at  school  beyond  the  mere  letters  of  the 
alphabet — my  early  education  baving'.indccd  been  irregular  and 
cat  fhort  much  too  soon— which  surely  is  the  minimuia  of  know- 
ledge that  could  possibly  t>c  posses^-ed  of  that  language.  Yet 
even  this  amount  of  knowlnl^c  of  Greek  has  itaod  aie  ia 
g  wd  stead,  because  it  ha>  enabled  me  at  aay  lala  to  aae 
those  letlen  ia  mathematical  fgnoabe^  aad  on  a  ^ash  to 
paude  out  some  of  those  Greek  aaaiea  which  are  given  to 
scientific  instrument  .  In  thia  eaae^  at  lea!st,  exceedingly  Uttle 
laiowledge  has  proved  no  danger,  but  a  considerable  advantage 
tome,  and  it  wouid  not  be  difiicultto  multiply  examplci  to  the 
MM  effect.  A  little  kniwiedjeof  a  midcrn  language  will  be 
bast  a  preciated  by  an  English  (Mtson  who,  s|>eakin:{  no  lan- 

Saige  but  bis  own,  has  occasion  t)  go  abroad.  Arriving  at  his 
e  tinalion  be  finds  that  he  is  unable  to  make  the  railway  porter 
ander^tand  what  ooiveyance  he  intend*  lo  take,  nnd  where  he 
iatflrfl  to  go;  his  |)erplexity  will  be  still  [;reatcr  uhen,  on 
eatariiiga  restaurant,  say  at  Paris  he  is  prciciilcd  with  a  liill  of 
ftn  extending  over  several  pages,  from  which  to  select  his 
dinner.  In  despair  he  jviints  at  random  t  i  sunt  of  the  enu  ne- 
mtion  of  dishc-,  and  iiiid-  to  his  disco  iiiiture  tSat  tb.c  one  is 
presented  to  him  in  the  form  of  a  />iiu  of  .nail  ,  aT.  j'her  a.-, 
a  preparation  of  legs  of  fr  >g-,  and  the  thir  l  a.  water  ice  with 
which  to  .-ip;)ea^e  An  app  ti'e  ruiite  equal  to  roist  hccf,  iMtatoc  , 
and  chee-se. 

Ill  physical  science  a  little  knowh-ilj^c  may  lie  a  mitler  of  the 
greatest  importance  to  an  artisan  when  lit  is  adted  u|>»n  to  set 
a  machine  to  w«)rk,  and  --tdpiK?  1  by  some  such  acci<lental 
cau^:  as  the  accumuliti  'U  of  ;iir  del  iw  a  valve,  or  uncnaal 
expansion  due  to  a  1  nal  sijurcc  of  heat.  The  knowlcJ^e 
of  a  few  funii  uiif  iit.l1  hiw>  of  ])hysical  science  will  at  ^mce 
ent»l)le  him  to  divine  the  cause  of  dilt'icul  y,  which  h k  only 
t)  be  reco.jni.c.i  in  order  to  l>c  removed.  I  sh ouW  there- 
fore he  di-pi.'-cd  ti  reverse  the  pmver'i,  and  to  say  that  "a 
little  kmwledgc  is  an  cxcclie.it  thinj,-,'  only  il  mu>t  be  nn<ler-to;Kl 
that  this  little  is  fuii'limciital  kn.rvlcdge;  that  it  is  nit  the 
knowledge  of  the  coiiciti  d  |  i^icii  cr  who  has  committed  to 
nnemory  a  few  scr.»ps  of  infMrmal.on  nf  a  partictilar  suljcct  ;  who 
quote;  a  Greek  author  « ithout  hiving  Ic.irnetl  as  much  of  the 
language  as  1  have  ;  who  s[ica'Ks  ni'  planc'ary  |  e.-lurbati^mi 
without  having  a  knowledge  of  the  fi:ii>l  i  .icn'al  law  of  gravi- 
tation; or  who  pretends  to  kn  i«  all  a  ioiit  steam-engines 
without  having  the  lea«t  knowI(-il_;e  of  the  law.s  of  hcatj  of 
elasticity,  or  o'  dynimics  inv<ilvcil  in  their  acti  m. 

t  ie  uli  >lc  1  am  iiiclineil  lo  agree  with  l.«rd  Hrru^ham, 
«ho,  liimscll  a  ijrtMt  la.vyer  and  a  Ijvcr  of  science,  gave  origin 
to  the  -jUthy  cx])re^-ion,  "  Try  to  know  'something  nUjut  every- 
lliing,  au  l  cv  rjthi'ig  ali  mt  something."  Il  would  l)C  hard, 
indeed,  to  realise  the  latter  portion  of  his  paying,  but  it  wouU 
be  difficult  1 1  know  even  a  good  <lcal  .about  something  without 
knowing  at  least  something  about  a  great  many  other  things. 

The  question  of  education  bee  mict  even  more  dtfficatt  when 
we  approach  the  condition  of  the  artlMUl  who  Beads  to  seod  his 
bjy  into  the  mine  or  fact  ory  at  tlie  tender  age  of  twelve  years. 
I  am  of  optaioi:  that  fourteen  yearii  should  be  the  minimum  age 
at  whidi  lads  .thonld  be  a^lmiiied  into  works,  in  order  that  they 
aMj  have  had  aat  leas  than  foar  years  of  judicioos  trainin;  at 
ahaieutaiy  or  Board  sehook,  where  in  addition  lo  the  purely 
alaai  eatery  labieols,  at  least  m  macfa  of  general  history,  easy 
aMH>aiiia>lti^  aad  nataml  science  shoaki  be  iacnkated  aa  to 
loqlaiitk  If  poailhle,  the  desire  to  acquire  more  of  thoaa  nbjecte 
ttiaAirnfa.  Sabool  adnaatio%  whaiher  foUowad  ap  to  oaa  point 
or  another,  c%n  after  alt  do  BO  aoaa  lhaa  lagralaa 
niphwt,  if  poasibla^  a  Mn  la  the  niad  of  tha 


follow  up  the  sabjects  taoght  in  matorer  years  with  the  experi- 
ence of  life  prcaenft  to  give  a  practical  dtreetiaB  to  hia  studies. 

In  order  to  aid  him  in  tbaae  eadeavoori,  sach  bodiea  aa  tha  Mid- 
land  lastitate  amut  prove  lo  be  of  great  service,  with  its  sdeoea 
daaiaa  aad  lactatai  opea  to  all  who  thirst  after  kniwrledge  aad 
who  want  to  understand  awe  particalarlT  the  scientific  priadolea 
involved  in  their  occapatioaa.  Techideal  cdncation  sach  as  this  b 
indeed  iiidispca.sabte  if  thi<t  country  is  to  maintain  the  supremacy 
won  f'lr  it  by  men  of  exceptional  geoins,  enterprise,  aad  persever- 
ance, but  which  without  it  can  hardly  lie  expected  to  withstand  ia 
the  long  run  the  competition  of  foreign  nation<>,  with  cheaper 
labour  and  a  higher  standard  of  general  edoeatioaia their  fiuroof; 
The  English  system  of  technical  ^ucation  haafUa  advantage  over 
the  system  establi  hed  eUewhcrc,  that  it  is  not  governmental  bat 
essentially  spontaneous  and  self.supjxirtin;,  and  will  therefore 
shape  ir-etf  into  the  moald  beat  suited  to  the  free  and  rigoion 
development  of  trade  itaeK 

The  .system  of  pnpilla  !e  or  apprenticeship  will  still  be  aecaiaaiy, 
but  instead  of  involvin;;  the  sacrifiee  of  sevea  of  diaBMatiaiportaat 
years  of  a  yonag  anan's  life,  half  that  time,  or  say  three  years, 
will  be  found  amply  snfficient  to  give  to  the  lad  imbued  with  lirst 
principles  the  practical  koowkdge  aaoaaniy  for  his  trade.  Tlie 
employer  wonld  be  amplf  coBipensated  for  die  shorter  time  of 

Satuitous  service  by  a  cwresponrf  incj  impmvpment  in  its  quality, 
e  should  be  expected  to  .see  to  it  iliu  lunnf;  ti;e  term  of  hit 
authority  the  pupil  attended  Saturday  and  evening  classes,  where, 
in  atldition  to  general  .subjects,  ithe  principles  underlying  the 
operations  of  his  business  of  spinning;,  dyeing,  paper-making, 
or  metal-working  are  taught  by  competent  persons. 

It  is  important  that  the  teacher  himself  should  not  be  a  mere 
specialist,  but  a  man  ca  able  of  generali«in:;  and  of  calling  to  his 
aid  other  Ijranche*  of  science  and  general  knowledge,  thar  he 
should  be,  in  short,  a  well-cdncatcd  person.  It  is  diaicult,  I 
believe,  as  yet  to  t'lnd  a  sntScient  number  of  teachers  ci^ua!  to 
such  a  .st.andard,  antl  in  order  to  supply  this  deficiency  n  irmal 
.schools  w  ill  hnvc  t->  be  established  upon  a  much  larger  ^cale  than 
has  hitherto  been  the  ca.se.  It  is  -atisfact  iry  t  i  learn  that  .Sotith 
Ken-in|;ton  is  coining  to  the  rcsc-JC  in  cinv>-rtinj;  its  science 
teaching  into  a  n  iriual  schoil  for  thu  e  luca'i  in  of  <ci'-nce 
le.ichers  ;  only  it  is  to  be  hoped  that  literary  --niijecls  will  be 
added  to  their  curriculum. 

Ttie  im  )ortancc  of  a  hii^her  education  of  th.-  '.v  irl;ing  classes 
will  !«■  apprcciaicl  byan.\li'i  liav- watched  tlir  rani  strides 
with  which  one  br,inc'i  of  i  i.lustry  after  another  unilcr^>cs  fun- 
dament il  change,  by  which  the  mere  craft-skill  acquired  ye-ter- 
day  beojmes  ohsole'e  tn-lay,  when  a  new  procc-s,  inv.Oving 
entirely  new  njodes  of  opera-  ,  m.  l  ikes  the  place  (>•'  a  ]irevi.>u< 
one.  Nor  is  there  any  pr. miise  of  stability  in  the  process  of 
to-day,  which  may  be  ac;,iin  ■  uperseiled  lo-mOTTOW bj  BOBieHliltg 
more  nearly  ipproaehins;  ul  nn.Tle  perfection. 

To  th  i^e  who  still  have  .sonic  confidence  It  the  stability  of 
thing-  a.  ili-y  exi  t  io  arts  and  manufactures,  I  wouM  strongly 
recom  acnd  a  tri,i  to  Pans,  where  they  will  still  be  in  time  to 
visit  the  International  Kxhilv.'inn  of  KIcctricity.  Th^t  form  of 
energy  known  as  the  el  -cTic  current  was  nothiii':;  tmrc  than  the 
philos. ipher's  delight  fi)rty  yearv  ngi.  Its  first  practical  app'ica- 
tion  may  be  traccil  ;ot!v.^  ^ood  town  of  Hir  ningham,  where  Mr. 
George  Llkington,  utilising  the  discoveries  of  Uavy,  Faraday, 
and  J.ic>bi,  had  aatahliaked a  praetical  prooaaa  of  aleotroplatiBg 

in  1H42. 

It  affords  me  grea*  -atisfr.cli  >n  lo  be  able  to  state  that  I  had 
.something  to  do  wit)i  tint  li  st  practical  aiyiHcation  of  electricity; 
for  in  March  of  the  fi>II  >win..j  year,  1^43.  1  pre*ente  I  myself 
befjre  Mr.  IClkingt  m  with  an  inijiroveuicnt  01  his  proce-scs, 
which  he  adopted,  and  in  s*i  di)in»  gave  me  my  I'lrst  start  in 
practical  life.  Considering  the  moral  Icssnn  in%olveil,  il  may 
interest  you,  perhap-,  if  I  divert  for  a  fe  v  minutes  from  my  sub- 
ject in  order  to  relate  a  [personal  incident  connected  with  this  my 
first  appearance  amongst  you. 

When  the  electroty]>e  process  first  became  kn  iwn,  it  excited  a 
very  general  interest,  and  although  I  was  only  a  yoiinj  student 
of  Gottingen  under  twenty  years  of  age,  who  h.id  ju.st  cn'crcd 
upon  liis  practical  career  with  a  mechanical  engineer,  I  joined 
my  brother  Werner  .Siemens,  then  a  yonng  lieutenant  of  artillery 
in  the  Pnusian  service,  in  his  endeavonrs  to  accomplish  electro- 
gildinv,  the  first  impulse  in  this  direction  having  been  given  by 
Prof.  C.  Himly,  then  of  Gotinsfen.  After  attaining  some 
promising  results,  a  spirit  of  enterprise  c*m«  over  me  so  strong 
that  I  Xore  myself  awav  from  the  narrow  circumstances  sur- 
raaadoig  ow,  and  laodea  at  the  East  Ead  of  London  with  only 
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a  few  pounds  in  my  pocket  and  witlimu  fiicini--,  but  with  an 
ardent  confidence  of  ultimate  succes-s  within  my  breast. 

I  expected  to  find  ?omc  office  in  which  inventions  were  exa- 
mined into,  and  rewarded  if  found  meritorions,  but  no  one 
could  direct  me  to  such  a  place.  In  walking  along  Finshury 
Pavement  1  saw  written  up  in  large  letters  "So  and  so"  (I 
fort'et  ihc  name),  "  Undertaker,"  and  the  thought  >truck  nie 
that  this  mu<t  be  the  place  I  in  quest  of;  at  any  rate,  I 
thru; :;ht  that  a  person  advortising  himself  «&  an  "undertaker" 
would  not  refu>c  to  look  into  my  invention  with  a  view  of 
obtp.ining  for  me  the  snuglit  f(  r  recognition  or  reward.  On 
entering  the  place  I  ^oon  c^invinccd  my«clf,  however,  that  I 
came  decidedly  too  vO'Ui  for  the  kind  of  enterprise  here  contcm- 
phtcd,  and  finding  myself  confronted  with  the  proprietor  of  the 
establishment,  1  covered  my  retreat  liy  "Imt  he  mu  t  have 
thought  a  very  lame  excuse.  T?y  dint  of  ]M;rM  vera>icc  I  found 
my  way  to  the  patent  ulTicc  of  Mi-^-rs.  V«i\e  and  C,u:iiii.t;1,  wba 
received  mc  kindly  and  ]>rovidcd  mc  with  a  letter  of  mtiiHTuction 
to  ^^r.  Elktiigton.  Airvicd  with  this  letter,  I  proceeded  to 
Birmingham  [o  jilcnii  my  cause  before  yrur  townsman. 

In  thinkinj:  back  to  that  time.  I  wonder  at  the  ]  aticncc  '.^ith 
which  Mr.  tlkiiigton  li  tcned  to  wliat  1  had  to  say,  being  very 
young,  and  scarcely  able  to  find  English  words  to  convey 
my  meaning.  After  showing  me  what  he  was  doing  already 
in  the  way  of  electro-plating,  Mr.  Elkington  sent  me  back  to 
Lcmdon  in  order  to  read  some  patents  of  his  own,  .isking  me 
to  return  if,  after  perusal,  I  still  thought  I  could  teach  him  any- 
thin|[.  To  mjr  great  disappointment  f  found  that  the  chemical 
solutioos  I  had  been  using  were  actuallj  mentioned  in  one  of 
his  patents,  although  in  a  manner  tut  would  hardly  have 
sufficed  to  enable  a  third  person  to  obtain  practical  resultti. 

On  my  return  to  Birmingham  I  frankly  stated  what  I  had 
found,  and  tritb  fliia  frankness  I  evidently  gained  the  favour  of 
uwtlMrloiraaMiinf  yourc,  Mr.  JasiabMaaon,  whohad  just  joined 
Mr.  ElldailMi  in  boneMk  and  whow  aanaw  Shr  Josiah  Mason 
wMletcrbereaembcwdfarhbmwiifaeiitaBduwmeiHof  education. 
It  ms  agreed  that  I  dUNiM  aot  bt  iadfad  by  (he  novelty  of  my 
iavcntkm,  but  by  the  tcmIII  lAidb  I  ptonised,  namely,  of  being 
•Ue  to  deposit  with  «  (BWOth  swftwe  3  dwt.  of  silver  upon  a 
didl-e(»««r,  the  cystalliae  structure  of  the  deposit  having  thereto- 
forv  been  a  source  of  difficulty.  In  this  I  succeeded,  and  I 
•bit  to  return  to  my  native  country  and  my  mednidci ' 
CrasnUi 

It  I  ini  nek  to  mnin  tberc!.  for  in  tbo  IbUowisf  year  1 
■j^iitt  bnded  fai  the  Thanca  wba  anotlicr  inwenlloB,  worked 


ont  alw  with  n^  bratter,  the  CJuuiwietric  Govcnmr,  which, 
ibovrii  las  wwBMaful,  earametdalhp  speakbu,  than  the  fint, 
obiaiMdibrmetbeadwantueof  bnagwe  nemto  conlMtwUii 
die  engineering  world,  and  of  fixing  me  permanently  in  this 
country.  This  invention  was  in  course  of  time  applira  by  Sir 
George  Air^,  the  then  Artrcaomcr-Royal,  for  regulating  the 
motion  of  his  great  transit  and  loach  recording  instramcnt  at 
the  Royal  Observatoiy,  where  it  still  eontinueit  to  be  employed. 

Another  early  subject  of  mine^  the  anaitatic  printing  process 
fi'Urd  favour  with  Faraday,  **tlW  (Itat  and  the  gootl,"  who 
Made  it  the  subject  of  a  Fliday  evc^lV  lecture  at  the  Royal 
Institution.  'l"hese  two  circumstances  combined  obtained  for 
ue  an  entry  into  scientific  circles,  and  helped  to  sustain  me  in 
difficulty  until,  by  dint  of  a  certain  determination  to  w  in,  I  was 
able  to  advance  step  by  step  up  to  this  place  of  honour  situated 
within  a  gunshot  of  the  scene  of  my  earliest  success  in  life,  but 
separated  from  it  by  the  time  of  a  generation.  Rut  notwith- 
standing the  lapse  of  tiae^  my  heart  Mill  beats  quick  each  tine 
1  come  back  to  the  scene  of  lUs  the  detendning  fawidcat  of 
my  life. 

At  the  time  I  am  speaking  of,  the  electric  telegraph  was  occu- 
Pjriog  the  minds  of  the  philosophers  of  diflerent  countries,  but  it 
was  not  until  the  year  1846  that  the  first  practical  line  of  telegraph 
was  established  between  Paddington  and  Slough,  where  it  soon 
gained  notoriety  in  preventing  the  escape  from  justice  of  a  great 
criminal  It  is  unnecessary  tor  me  to  insist  upon  the  enormous 
results  that  have  been  achieved  by  this  great  modem  innovation, 
which  goes  even  beyond  the  poetic  vision  of  Shakespeare  him- 
self, who  in  the  extravagance  of  his  "  Midsummer  Night's 
Dream  "  makes  Puck  "encircle  the  earth  in  forty  minutes,"  a 
rate  of  communication  which  would  nowadays  hardly  satisfy  the 
City  merchants,  who  expect  Calcutta  and  New  York  to  respond 
to  their  calls  much  more  promptly  than  that. 
The  telegraph  has  found  its  simplest  but  most  remarkable 
t » the  idqilioM^  wMdi,  although  dudowcd  forth 


by  Kies  in  1862,  was  only  reduced  to  anything;  like  .i  practica! 
shape  by  Graham  Bell  in  1S76,  and  subsequently  extendc«-;  b- 
Edison,  Hughes,  and  others. 

This  latter  invention  ajipeared  at  fir^t  particularly  unpromi=iinp 
of  practical  re'ults.  The  currents  set  up  through  the  vibrat  ion- 
of  a  metallic  diaphragm  facing  the  jxles  of  a  small  magnet  arc 
so  feeble,  and  the  rate  of  succession  of  currents  neces'^ary  ;.j 
produce  sound  (represented  by  440  vibrations  p<>r  ^ec  nd  t'- 
produce  the  note  fundaments!  .'<?)  was  so  very  mucti  bcyotui  nnv- 
thin^  met  ^wth  in  tcle{;ra].hy,  that  it  wasdifiicult  to  conceive  how 
such  a  succe-siun  of  distinct  current-  lith  the  infinite  varit-tv  r' 
strength  and  quality  necessary  fn  rcjiroduce  speech  coubl  l>e 
transmitted  throuj^h  a  line  wire  many  miles  in  length,  .md  could 
reproduce  mechanicilly  the  same  -  unds  nl  the  receiving  end. 
Vet  the  telephone  has  off  nn-e  a  ;  t;KtiLnl  reality,  and  its  ultimate 
jx)weri  are  illustrated  in  a  vcrv-  rrmaikaiile  manner  at  the  I'ari- 
Exliibition. 

There,  in  a  certain  room,  yt  u  may  '.i  lcii  tsf  an  evening  cne 
minute  to  the  ]>erfiiru  .-ince  t;i^n^  on  at  the  Creat  0|  era  lleu-c, 
the  next  minute  to  an  air  ^ung  at  tlic  Opt  ra  Cr  inique,  and  again 
the  next  minute  to  the  well-kiio«n  voices  i.f  the  pnnritial  .-xctor- 
of  the  Theatre  Fran9ais.    The  novelty  of  this  jarticular  arr.mpe- 
ment  consists  in  having  each  receiving  telephone  connected 
separately  to  a  transmitting  telejihrne,  fixed  in  front  of  the  fr^>?- 
lights  towards  the  two  sides  of  the  stage,  whereby  an  acoustic 
effect  is  produced  that  may  almost  be  called  stcrcnscopic  :  yon 
actually  near  when  the  actor  turns  bis  or  her  head  from  one  -idc 
to  the  other,  and  are  able  to  separate  most  distinctly  the  sev  er.^1 
voiqes,  ns  well  as  the  orchestral  instraments  «ben  concert c<I 
mtudc  is  being  produced.  Nor  are  the  sounds  in  any  way  distorted 
or  disagreeable,  or  too  low  to  be  enjoyable,  but  loud  and  full, 
producing  on  agreeable  impression  even  on  the  musical  ear.  The 
penon  Wtth  his  ears  to  tM  two  rMdvinff  telepboncs  imagines 
himsetf  In  a  mysteriona  dfcaalaad  «l  smad,  nrt  remove  ibe 
instnmcnts  onhrhalf  naincb  from  iha  car,  andaU  baa  departed  $ 
no  sweet  foondi  of  mnsie  are  heard,  tat  In  tbdr  stead  tb* 
speaking  voice  of  the  person  anxious  to  take  yonr  nlacn  at  the 
auditory.  I  leave  to  your  imagination  to  pidon  the  MnmnMnble 
applications  which  tins  new  power  of  man  udiiectioc  Aefcwoes 
of  natni*  nay  ntthnatdy  lead  to. 

The  most  striking  feature  upon  entering  the  Paris  Exhibitioa 
In  the  eveninc  is  ibeUaceof  metric  lig^t  ihatnwhfs  the  interior 
of  that  fauve  onildinK  brighter  than  by  dayl^ht ;  nor  is  the 
eflect  of  thia  ilfanninition  narrcd  by  the  fliekeriVf  fiszing,  and 
cokmr  danging  of  the  earlier  attempts  in  thia  djEaction.  The 
chaiacttt  of  the  lights  comprises  a  range  fram  Ibe  central  arc  of 
10^000  eandle-power,  to  the  incandescent  fauap  of  only  tfteen 
candles,  eqnalBng  the  l^ht  only  of  an  ordfanry  gas-buriier,  and 
the  greupbjff  Md  shading  of  some  ni  these  lights  are  such  as  to 
prodiiee  efleets  extremely  agreeable  to  the  eye.  Who  would 
venture  to  My,  after  this  display,  and  aftei  the  practical  applica- 
tions that  have  been  made  of  the  electric  light  in  the  City  >  f 
London,  at  several  of  our  docks  and  harbours,  at  works,  hialls, 
and  theatres,  that  it  is  aot  a  practical  illuminant  destined  to  work 
as  great  a  change  as  gas^Ughmg  did  before  it,tthirty  years  af% 
when  it «  as  inaugurated  at  the  Sobo  Works  not 'n>any  mile*  away 
from  this  hall  ? 

But  although  I  i  r<s;l;vt  a  great  future  for  electric  light  as  bcii^ 
the  most  brilliant,  the  chea[>est,  and  the  least  objectionable  from 
a  sanitary  point  of  view  of  all  illuminants,  I  do  ivot  agree  «  :ih 
tbosewho  consider  that  the  days  of  gas  must  therefore  be  at  an  end. 

In  addicsting  the  British  Association  of  Gas  Managers  in 
this  town  a  few  months  ago,  I  called  attention  to  certain  means 
by  which  gas  of  much  higher  illuminating  p'owcr  might  be 
obtained  from  the  ordinary  retorts,  if  only,  at  the  ^ame  time, 
the  gas  companies  or  corporations  conld  l>e  induced  to 
supply  at  a  reduced  rate  heatii^  gas,  of  which  we  so 
much  stand  in  need  ;  and  how,  by  certain  improvements 
in  the  burners  themselves,  the  illnminating  power  of  a 
given  quantity  of  gas  might  be  still  further  augmented,  r.as 
companies  have  for  many  yean  enjoyed  the  sweets  of  their 
monopoly  position,  whidi  position  is  generally  s^x-nking  not 
productive  of  desire  for  change.  The  electric  liiiht  ha>  fur- 
nished for  them  the  incentive  to  ad\'ance,  and  the  eflect  of  -hat 
incentive  has  told  ahcady,  I  am  glad  to  observe^  in  a  very 
striking  manner  upon  the  street  illmnlnntion  of  this  Immediaie 
neighbourhood. 

'Ihe  time  is  not  far  distant,  I  believe,  «hen  gaseoii--  fi:el  will 
ahnoat  entirely  take  the  place  of  solid  fud  (or  heating,  f«r 
obtadaing  motlvnpower,  and  for  the  donMitfe  grate;  and  tf  gas 
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■nd  corporations  rightly  understand  their  mi<;sion, 
tbeywfll  take  timely  steps  to  4U|)|ilv,  !-cparattly,  healinj;  ja<  at 
a  greatly  reduced  cost,  the  dciiaua  f)r  which  wouU  ^  ■  in  l>c 
tenfold  the  gas  consamptii}n  of  the  present  day.  The  ccnoiny 
and  the  enrnfurt  which  w  nil'l  accrue  to  the  inbahitants  of  large 
tow  ns  by  such  a  change  would  be  i^rea*.  indeed,  and  it  would, 
amongst  other  things,  ctfect  a  rad;^  li  lu  l-  of  thatsmt  bogbctt 
of  our  visiter  existence,  a  smoly  atm  isphcre. 

The  third  >;reaf  practical  illustration  furnished  by  the  Paris 
Exhibition  has  reference  to  the  trau.Nniission  of  power  from  one 
l>l.ice  to  niiother  by  means  of  the  electric  conductor.  When, 
only  tivL-  years  ago,  in  addressing  the  Iron  and  Steel  In.viitute,  I 
venture  1  uimii  th';  ns  crtion  that  the  time  wa-.  not  distant  v\hcn 
the  great  natiu-al  ^o«lct^  of  |x>wer,  such  a>  waterfalls,  would  be 
transferred  to  considerable  distances  by  means  of  stout  electric 
conductors,  to  be  there  utili>eil  for  providing;  town?  w  itli  light 
and  motive  jviAcr,  I  elicited  an  incrcdu)  nis  smile  even  from 
.some  of  lliosc  most  conversant  \\ith  the  I.iw  .  of  electricity. 
Llecliioity  liad  liccn  looked  upon  by  the  ii  is  i  suifr  ,i|.jent  lo 
llasli  our  ihi  u_;hts  from  country  to  cou'^ry,  hut  the  moan .  of  pro- 
duciiv^j  tin",  form  of  eiier^jy  !jy  th..-  cxpciniitiirc  of  po«er  on  the 
dynanio-clectric  machine,  alth  iin;h  known,  w.xs  not  yet  '.iro- 

r:rly  a^ll^Lc^a^ed.  Such  can  Iianily  now  be  considered  ilieca  e. 
could  [Kiinl  t  1  at  least  three  in-'mi-cs  in  this  country  where 
power  is  [irattiaUly  transtnin,-.'.  .-.  ''i,-' uic-  l^ymcaris  of  electri- 
city, to  l:e  utili--eil  f  jr  jjum]iiii;;  waicr.  f  ir  iii^htin.',  and  for 
w  iri.in^;  iiiachiiiery,  and  the  Paris  Enhibitjriti  furiii  hc<  addi- 
tional ilKistration  of  the  facility  with  which,  that  tiaiismijsion 
may  be  effected . 

The  electric  railway  leadinc;  from  the  Place  de  la  Concorde 
into  the  Exhibiti  on,  and  t  nly  half  a  kil  mictre  in  lon^:  h,  does 
its  work  regularly  and  well,  runnini;  a  !ri|i  every  fne  minutes, 
and  conveying  generally  as  many  passengers  as  can  l>c  ]iac'-.ej 
both  inside  and  outside  of  a  tram-car  of  ordinary  dimensions. 
This  system  of  propulsion  will  ?oon  be  in  operation  on  a  new- 
line  of  railwarux  miles  long,  with  which  1  am  conncctotl,  in 
the  north  of  Ireland,  to  be  extended,  if  successful,  to  a  further 
equal  distance.  Thw  will  give  us  twelve  ndles  of  electric  rail- 
way worked  without  expenditure  of  fuel,  for  tht^  1  1  cti\e  power 
wiU  be  obtained  from  a  neighbourinjj  waterfall,  w  Inch  at  present 
runs  to  waste.  Mr.  W.  A.  Traill,  the  Kc  idcnt  Engineer  of  the 
line,  has  already  commenced  operations,  and  I  hope  that  by  next 
spring,  visitors  to  the  sister  island  may  reach  one  of  its  most 
interesting  si'jhts,  the  Giant's  Causeway,  propelled  by  invisible 
botyet  potential  .agency. 

The  experience  gained  by  my  brother  in  the  working  of  the 
iot  4l«etric  nilwiv:  two  miltt  in  lencth,  established  by  hitn  at 
lidrtaifeMe;  new  Beiliii,  leaves  no  rauoaabie  doubt  regarding 
the  eoooonf  and  eetMiiihr  of  this  mode  of  propulsion,  although 
it  is  not  utidnrted  that  K  will  snpenede locomotive  power  upon 
our  muB  trmik  railwaySL  It  will  have  plenty  of  scope  in  re- 
lieving the  toOfav  honei  00  oar  tramways,  in  use  on  elevated 
railwayl  fa  Mptmis  diatrieti^  ud  in  such  cases  as  the  Metro- 
politto  lUlTway,  wlieie  die  odaiioo  of  the  product*  of  com- 
bustion cooMi  oot  oi^  dw  prapaUoii  bat  tb»  to8beatiOB  of 
passenger!, 

AaoUwr  applieatioil  of  electricity,  aUo  at  anv  rate  indicated 
at  til*  Paris  BthlMtioB,  is  that  to  agriculture  and  horticulture, 
vpn  whtch  I  havebcea  fnctically  engaged  during  the  last  two 
wuten  on  bj  fann  ntv  TVmbridge  Wells.  Th  is  is  neither 
?*  enlarge  upon  this  applica- 

non,  ^nin  AcM  ba  jOBiBotted,  however,  because  I  believe 
thatit  wiU  iJthnakilf  exerdte  a  considerable  influence  upon 
an  important  iaieiat,  faerides  providing  a  means  of  adding 
to  dw  pleanires  of  ooaaHy  ponoils.  ElcctrocaltoK  it<elf 
would  be  expensive,  but  not  to  if  combined,  as  it  is  at 
Sherwood,  with  theotiliatiainof  dectric'energy  for  accomplisbiag 
other  objects— such  as  cbaff*  and  raot<utting  at  one  places  woof 
cutting  at  another,  and  pumping  of  water  at  a  third,  while  the 
waste  heat  of  the  steam  at  the  generating  station  is  utilised  to 
heat  ^  water  drcnbtiof  dmoch  the  greoihonses,  &c.  In  thU 
«V  labour  and  expense  are  saved  la  ruucj  ways,  and  the  men 
aq^oyed  on  the  £um  find  no  dilSenl^  in  working  the  electrical 
wnet,  no  lanRcr  experiuienlanf,  but  aa  a  regularly  established 
thing. 

A  somewhi^  special  appficadon  of  deetiicity,  also  shown  at 
ttePans  Exhibition,  is  ia  em^agrmiat  as  a  heaUng  agent.  For 
MBperalvres  not  exceeding  that  of  a  tnidiag  furnace,  solid  or 
fMras  fiMl  pradaeia  the  desired  cftct  at  adeaper  imte  than  it 
isBKl^tebeafleoBpli^breleetrieity;  When  electricity  U 


used,  heat  energ^y  has  in  the  first  place  to  Ite  transferred  from  the 
burning  fuel  to  the  boiler  of  the  stcam-ciii.;ine.  '1  he  mechanical 
energy  of  the  engine  works  the  <lynamn-elcclric  luachiiie,  \^lience 
eh'clric  er.crgy  is  transmitted  thr'jii.^h  tlie  conduct- ir  to  the  jKiint 
where  ,!  is  t  >  !ic  utdi  cd  as  lieat.  At  each  intermediate  stage  a 
loss  will  have  1 1  l>c  ineurreil,  and  it  is  therefore  absolutely  certain 
that  thr  amount  of  heat  fmally  produced  in  the  electric  arc  must 
fall  very  much  short  of  that  generated  by  the  fuel  under  the 
bodcr,  rtu:  the  electric  arc  has  this  advantage  over  other  sources 
of  licat,  that  no  waste  heat  need  pass  away  fruin  it  in  the  shape 
of  Leatol  prfMlucts  of  combusti-  in.  Thii  l-i-s  nf  heal  n  the  fur- 
nace by  C  )nd>aslion  increases  wi;h  the  temperature  at  which  the 
"ork  has  to  be  acconi]ilis!-.e:l,  and  reaches  its  max'.riuini  in  a 
furnace  for  melting  steel  or  i.la:inu:;).  Ucyi-nd  this  the  \«  nit  is 
soon  reached  where  cmiil  ti  :;  ccasc^  cnlireiy,  where,  to  a-e 
the  scientific  i>hras<',  the  \y\v.\\  <A  dis:-ociali.>n  of  carbonic  .acid  is 
reached;  and  it  is  fir  ]  u:  or.s--  ■.■.here  'Uch  degrees  of  heat  are 
required  lljai  tlie  eleciiic  arc  l  11  l>e  advantageously  employed, 
and  will  enUiIe  us  t<:>  acc  '.i  'i  chemical  meets  wtaictt  have 
hitherto  been  beyond  the  reac:,  '1  science. 

My  chief  object  in  dwcllin;;,  pcTli,  ;i  :i:.i!i,ily,  upon  tluse  ]  rae. 
tical  questions  is  to  present  to  your  uu-.i  l:-  m  a  concrete  f'irm  ilic 
hopelessness  of  h)oking  upon  any  of  the  practical  ]  ri  cesses  of  the 
present  day  as  permanent,  to  be  ac-quired  in  youth  and  to  be  the 
staple  occupation  of  a  lifetime. 

The  respectable  millwright  nf  former  years  had  already  to 
enlarge  his  scope  of  knov^lc  ige  nr.d  become  a  steam-engine 
builder  ;  having  made  himself  master  of  the  construction  of 
simple  forms  of  high-pressure  engines,  he  has  had  to  go  to 
school  again,  to  study  the  laws  of  condensation  and  of  the  ex- 
pansive action  of  steam,  in  order  to  produce  an  engine  using 
only  a  fractional  amount  of  the  fuel  which  his  customers  were 
willing  to  expend  in  former  years  for  a  given  effect ;  he  now  has 
to  study  the  laws  of  electricity  and  understand  the  construction 
of  dynamo-electric  machines,  in  order  to  be  able  to  transmit  and 
disiribate  his  steam  power  more  readily  than  coukl  be  accom- 
plished by  means  of  wheek  and  belb.  Bnt  even  his  condensing 
Mcam-engine  with  variable  expaitsion,  of  which  he  is  so  justly 
proud  to-day,  will  no  longer  be  acceptable  to  his  client  to- 
morrow, when  it  will  be  made  clear  to  him,  by  the  light  of 
Ihcrmo-dynamics,  that  e>-en  the  best  of  steam-cni^es  utilises 
barely  a  .seventh  part  of  the  heat-energy  residine  in  fuel,  and 
that  the  attainment  of  perhaps  thrssi-rauithi  of  that  nItiniMe 
limit  will  be  required  of  him. 

AaaliMOtts  changes  threaten  to  invade  almost  evety  existing 
branch  or  indnstiy,  and  it  is  neoesnry  for  every  one  of  you  to 
l>e  prepared  fur  such  changes. 

The  (practical  man  of  former  days  will  hare  to  yield  bis  place 
to  the  iwhiastd  worker  who  with  opoi  mind  b  prepared  for 
every  fbrmrd  step  as  it  arises.  For  this  purpose  it  is  necessary 
that  he  should  possess,  beyond  the  mere  practical  knowledge  of 
his  tiade^  a  dear  appreciation  of  the  principles  of  actwn  under- 
lying cseh  operation,  and  such  genml  acquaintance  with  tile 
laws  of  diegiulry  and  physical  sdcnce  as  vnll  make  it  easy  for 
Urn  to  adapt  himself  to  the  new  order  of  thioRib 

In  order  to  he  so  prepared,  it  is  l»  no  means  necessary  that 
)[oa  riwnld  have  had  the  advent^  aiandahMntewliool  edaca* 

school  until  approadinc  die  final  reckeafaib  and  it  h  tfanu^ 
advantages  sooi  as  are  effaed  hgr  die  MidfauuTlnatilntek  that  Oe 
means  are  aflbided  von  ef  cootianing  Ae  eiocaiioDal  process 
near  year  homes,  and  witbott  aiodi  expania  or  dilBculty  of  any 
kind. 

let  no  one  of  you  suppose  doit  Us  eariy  tnlniae  oroatunl 
abUityisnaeqaal  tothetadtof iMldnca«ai«erln  life.  Goedic^ 
that  man  of  sraaderfiil  insight  into  die  working  of  the! 
mind,saya^ 


Or. 


"  Was  man  ach  in  der  Jiuoid  w^lasdil, 
Hat  maa  i«  Alur  ia  Follii." 


abandaaee.** 


At  first  sight  this  expression  seems  to  involve  almost  an 
absurdity,  and  it  is  necessary  to  interpret  the  "desire  "  of  youth 
to  mean  not  simply  a  va^e  sentiment  or  wish  to  l)c  looked  up 
to  in  after  life,  or  to  drive  about  in  easy  carriages,  tint  a  deter- 
mination to  leave  no  stone  unturned,  and  let  no  opportunity  go 
past  that  may  advance  you  towards  the  well-defined  object  of 
your  ambition.  With  a  firm  resolution  almost  every  difficulty  in 
your  way  will  recede  before  you;  disapi.ointmcnt5  you  will 
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\pcl,  27, 


have,  and  tbcjr  n^-c  n  o  t 


rattle,  ''Cc;Mi-e  (hey  nrc  the  rcil 


iMchers  in  practical  life,  oiiiy  you  ruiLst  not  all  iw  vouimU  to  be 
disoi  ur'p:J,  but  rather  to  tM  ttKngtlMnad  faj  uoDi  in  yow 
detoriiiiiiaiioii  to  ucceed. 

A  fun  i  iiicilhi  r  ha^  sometimes  cone  to  mc  « ith  a  doleful  >;or)' 
that  !ur  -1  si,  ".111  excrl'cnt  young  man,"  haii  ti  iel  'CvcrAl  ihinjjs 
in  life  and  had  al.\ays  failed,  tlir.  ujjh  sonu-  iin  nwar  1  circum- 
stance, but  that  .-he  felt  ^urc  he  w  suciccJ  if  1  ui  uld  ouly 
give  him  a  trial  in  niy  ov  n  }iarticuiar  ].ur  ui;  .  On  mjiuc  t.cca- 
sions  I  h.ivo  jvcihap-  yielded  to  sucb  rcprt-  ciitan  ■n<,  but  'ouiul 
thul  the  "  rxcclk-ul  youn^'  man,"  thouj;h  comuieneinjj  with  a 
certain  vifji  ur,  soua  tiied  of  the  new  occupation  »  hen  he  ap- 
priiaclicd  its  <,iMic»llir-..  lie  could  not  realise  the  fact  that 
the  secret  of  >ucccvs  lie-,  nut  in  the  avoidance  of,  but  in  Ihc 
victory  over  dilTioulties,  that  each  di.'-appr  intmcnt  teaches  an 
iiu|>ortant  levxin,  and  that  by  taking  tbetc  lo^ous  to  heart  with- 
out swerving  from  bis  puri>u!>e  be  would  soon  find  binuelf 
po-'CN^ed  of  a  pawer  exceeding  hi<>  mo>t  >an;uine  expcot«tlon«. 

.Siicci'-.'  in  U(c  depends  in  fact  much  more  upon  diligence  and 
jiteaiiincvs  of  }>ur[H  >«  than  upon  the  more  brilliant  qualities 
po'i<ve!>se<i  by  an  ii>divtdual ;  bnt  in  order  to  give  force  and 
directitiu  to  the  Merliiig  qualities  within  him,  it  is  too$t  imporUnt 
that  meanK  should  be  broagbt  w.thin  his  fCMh  «f  ew*  ' 
bis  !,iock  uf  Useful  informatioD.  Tilt  IttmiqfhMi  tnd  Mi 
Institute,  couuiin^  its  268S  Wdlciilf  flf  nriooB  tlfyfn  and  of 
both  »eses.  has  acc'^mpliiihed  dita  iBpoctnt  olj}BCt  n  n  Buner 
never  before  drtnmt  of;  fant  not  content  with  thb  splendid 
rei^olt,  the  Council  hns  made  provisioa  for  n  ftnlhcr  ftMnsion 
of  its  benelieialaelioa  through  the  trcction  of  till*  nncnlfioent 
lecture  hall,  wUdi  it  ia  my  proud  privilc&c  to  inaqgurate  this 
««enin(,  for  tlie  nie  of  oar  member*. 

UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE 
C  vMi:Rir>GE. — One  interwiinj  outcnmc  uf  recent  changes  is 
the  proniulj;atinn  by  the  (  iovrrnini^  Ik  dyof  Caius  College  of  the 
foil  wini;  sclieii'.e,  to  ia'»;e  the  i  lace  of  the  rctjulations  pruvidinu 
for  the  aiii>H:i!  delivery  of  the  Thru  I  n  speech  <in  the  prui»re*s 
of  merliciTte  fron>  the  time  of  Pr.  Caia<,  i.y  i  im  dicil  f;raduate. 
viho  received  the  sum  of  18/.  ; — The  jiiom  y — aUjut  54/. — shall 
be  ;4ivrn  tricnninllv  to  thit  meinl*r  of  the  College  who  has  pub- 
lished in  the  c  U'se  ff  the  pcecfdini^  three  iiears  the  best  orisjinal 
invt-sti(;alion  in  physiology  (incUidin:<  physi.rbjjricil  chemiitry), 
path  di-^y,  or  1  rnelical  n>eilicine  ;  the  pcrs  in  to  whom  the  prue 
ix  a V  anted  be'n^  re'Hiirc<l  to  give  an  account  of  his  inveslii^alion 
in  the  forui  of  a  lecture  in  ihc  I'ollrge.  If  within  the  upecitied 
perio<l  no  investii,'ntion  of  «.utTicicnt  uicnt  shall  have  li«en  ni-vle, 
the  money  -halt  be  carried  forward  to  augment  fatore  prizes ; 
the  finti  priR  «m  he  nwtnlad  In  tM4. 

SOCIETIES  AND  ACADEMIES 

I,ONr>oN 

Entomological  Society,  Oct(;her  5,— H.  T.  Stainton, 

F.K.S..  I't'-  1  lent,  in  the  chair.  —  Knhibitions :  Mr.  R, 
McL,il1i';.ih.  1  spccirren  of  Gmtrot'hyf/i  rapfiani,  Fabr,  bred 
from  A  larthcn  i^'crctic  ovu-.n. — Mr.  T.  Wood,  an  aimonnal 
s]K?cimen  i>f  Xjlio/'htiti;  f'itptt.'ntu^,  Kahr. — Mr.  K.  Meld  'hi,  on 
behalf  of  Mi.  W.  J.  Argent,  some  interestinf;  varieties  of 
Hriti-h  Ltpiiiaf'tfra . — Mr.  II.  1!.  I'im,  a  •;peeini<ti  i)f  //.nf^tlui 
Jiuauieus,  Fiilir  — Mr.  !• .  A.  Fitch,  ! aiiu!  >r:lx(u\  Nyl,,  nii  ant 
new  to  Britain.  —  .Mr.  \.  S.  OllifT,  a  specimen  of  Papilio 
Anm-ii  ui,  Koll.,  "ith  abnoniisil  neiiration.  —  Communication.s  : 
the  .Sectetary  read  a  letter  re  pectiiii;  the  rava^jcs  of  l^pafhus 
(■<v,iA4,;^,-t,  Newp.,  dc  tructive  to  c  coi  nut  trees  in  Fiji;  and 
s.i.;nt-  tnnhcr  C'lmrnnnicnti  'n-  fr  mi  the  ("olonial  Office  relative 
to  locusts  in  Cyprus,  Ac— I'apers  read:  Mr.  I).  Sharp,  De- 
scriptions of  s  'nic  n-w  Col(opt,-ra  from  the  Hawaiian  Inlands. — 
Mr.  C.  O.  Watrrhoi'se,  on  some  new  South  American  CoUoplrra 
of  the  family  Niitf  t  i.r.  —  I'rof.  \Vestwi>od,  description  of  the 
immature  -tale  of  a  Ccyl  ne«e  insect  apparently  belonging  to  an 
undesciibcd  genus. —Mr.  I'.  Catneroili  notcs  OH  iS^iMKM^^ifcra, 
with  de-cri|;iions  of  new  si>ecies. 

Paris 

Academy  of  Sciences,  October  to.—  M.  Wnrti  in  the  chair. 
—'I  he  f  .!]  vAing  papers  were  read  :— On  the  first  v  >lunie  of  the 
"Nou\e'lcs  .Xiin.^lcs  dc  I'Observatoire  do  liruxplles, "  by  M. 
Faye.  It  cmtains  a  new  umn  imetry,  and  a  repert  ory  of  en- 
•itants  of  asfr. momy.  M.  Houzeau  has  represented  the  MdUy 
Way  on  a  iar^c  scale  by  means  of  curves  of  equal  luminous 
intensity.    He  distinguitJics  thirty-three  luminous  ma'^s.  c.arc- 


fitlly  dctcrr  ining  their  jwsition.  Our  s^'lar  world  is  sitnate! 
aim  ist  exactly  in  the  |)lane  of  the  grc^t  cc!csti.al  circle  theie 
tic.irly  form,  and  is  prolxilily  near  its  cciitre.  The  "C  -.tiL^ 
dcs  Cnnstaiites  "  coniiiriscs  seventy  ■  ix  deteriniuatMns  i.f  the  Ur 
parallax,  cxtcinllii^ -ivc  r  twenty-one  centuries.  The  increasin* 
piecision  of  a-tri'ii  >inic:»l  measurements  is  well  brorghtr  nt. — M. 
I  'au'irce  pre  entf  d  a  lar^c  specimen  of  a  h  i|  .,idc"ric  meteorite 
from  Coliahuila,  Mexico.  It  contains  rhronK-iron,  a  miDc-a! 
U  't  before  met  vv  .th  in  a  metallic  mcc  >rit'.-.  Pi  1.  [  r.;:rr'i  ce 
Smith  also  fiiuiul  in  it  another  chr  -mifcrous  u.iiuT.-il,  0<iii 
/■,  /  /<•.  —  On  the  tm|ilnyi].eut  <  f  tar  as  a  preservative  a^ins 
phyll  uxcra,  1  y  M.  .\vij;u  'n.  A  mixture  is  made  of  tar  .mi  fir.f 
sand,  niifi  iritur  'tel  [m  rcii  !er  it  hoii)o;;eneous.  \Vor>d  ash  is 
added  ;  the  inixliire  is  [  ut  in  a  hole  round  the  stem  in  spriaj 
and  covered  «iili  earth.  It  effectually  repels  the  irvec-.— A 
letter  of  M.  G  vi  rel.iting  to  a  f>rixAure  by  Prince  iioiicom- 
iv.ij;m  I'll  the  ui>fuMi»hed  will  of  NicolrS  T.irtaj^lia,  no'ei)  tht 
fact  ihiit  the  tiue  surname  of  this  celebrated  luatbcuiattcian  J. 
Hrescia  wa.s  Fontaiia.  He  was  called  Tartaglia  (which  mean;  x 
itammrr(t,  and  which  apjicars  as  his  name,  even  in  the  vn!.) 
because  of  difficult  articulation  arising  from  a  bad  woond  inbi<  jar 
and  palate  received  when  he  was  a  boy,  during  the  sack  of  Hres.-ia 
in  151X— Comet  discotrered  by  Mr.  Denniitg  on  October  4 
18S1 ;  ohwrvatlon  at  Mar«eillett  Observatory,  by  M.  Coggia.— On 
ihepartolM.  Amaud,  a  sample  of  a  new  alkaloid  from  quiuquiita 
(of  Santander,  Columbia)  was  presented;  M.  Amaud calls  iteM- 
tA»MamiM(.  ItdiHerafromcinchoninebyancsceiiK  oftwoatomd 
hydrogen,  and  )>rcsents  the  composition  of  bydrocinclionine,  with 
wliich  tt  isi  probably  isomeric — On  the  sinnis  produced  in  a  tel'- 
phoniccircuitdnrintr  thunderstorm^ byM.de  Lalagade.  He rccalli 
elieet*  linUar  to  those  fot  b*  3c.  Tbniy,  wbldt  he  dcaoibel 
In  1878.  To  amplify  the  wmem  be  iltennid*  nddad  two  ima} 
ndenphoBCt  to  the  piMe  of  the  leectrhntcieplioBei  tbe  lent 
aonidieenthnil)efcainltni.orBorifnnitheMcondl  td^Aani 
in  •  oulet  nem.— Galvanometer  «hh  eiiedlir  deflections 
tiona]  to  the  intensities,  by  M.  Gtilb.  The  nwkipiier  fiime  ii 
the  innranent  WW  cniisd  (a  horiiontel  galvanometer)  was  of 
elliptic  IbraB.  The  delleotiem  are  reginler  nader  tvo  angles «( 
abont  3S*«  rapitieating  35  millio  eber?:,  on  eitlier  ride  or  acra^ 
and  then  dliwfaidi  iJowly,  allowing  of  divliioa  of  the  acak  hy 
units  to  the  fiftieth  mUUwefaer.  with  a  difliereat  curve  of  liic 
multiplier  firame  the  deieetiona  may  be  rendered  proportioa»l  ap 
10  abiont  die  aaven^-liflh  d^gNe.— On  the  innervatioo  of  fb 
heart  and  the  aetion  of  poiraos  fai  lamellibrandiiate  noilucB,  \f 
M.  Yang.  Imtir  alia,  the  heart  Is  chiefly  hmervaied  h^  fibicc 
from  the  po-terior  or  the  branchial  gangtion-s  which  fibres  have 
an  arcelerative  rtU,  Rise  of  temperature  acceletntes  the  hcan'i 
movements  up  to  40*  C.  Curan,  in  strong  dose,  mates  the 
animal's  movement*  very  »lovr.  Stryt  hMine,  whatever  the  doM^ 
only  cattses  temporary  convulsions,  never  tetanus ;  in  direct  con- 
tact with  the  heart  it  lessens  the  number  of  heats,  and  catiso 
stoppage  in  fifteen  to  thirty  minutes.  Nuvti'me  accelerates  -be 
hoit-beati^  cnlaiges  tlie  hcaiti  and  in  strong  doae  cauaes  death. 
FamHmmM  lioillarly,  fte. 
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